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Glossary 

ARTC Australian Rail Track Corporation, in this report represents the Hunter Valley branch 

BC Act Biodiversity Conservation Act 2016 (NSW) 

Blue Book Guidelines that assist in mitigating impacts of land disturbance on soils, landforms and 
receiving waters by adequate erosion and sediment control. 

City The direction/location of the track/study area closer to Sydney/Newcastle 

Country The direction/location of the track study area away from Sydney/Newcastle 

DPE Department of Planning and Environment (NSW) 

EEC Endangered Ecological Community 

EIA Environmental Impact Assessment 

EPBC Act Environment Protection and Biodiversity Conservation Act 1999 (Commonwealth) 

EP&A Act Environmental Planning and Assessment Act 1979 (NSW) 

FM Act Fisheries Management Act 1994 (NSW) 

ha hectares 

GHFF Grey Headed Flying-fox 

km kilometres 

Km/h Kilometres per hour 

LGA Local government area 

m metres 

mm millimetres 

MP Management plan 

NSW New South Wales 

OEH Office of Environment and Heritage (NSW) 

Rail Corridor The area of land within the Study Area that is directly subjected to, or has the potential to be 
impacted by, the regular ARTC maintenance activities. The Rail Corridor is typically bounded 
by two fence lines. If not fenced, everywhere  
15 m either side of the outermost parts of the track, unless otherwise indicated, is regarded 
as being within the Rail Corridor. 

SEMMs Standard environmental management measures 

SEPP State Environmental Planning Policy 

Study Area The entire area assessed as part of the project. 

SIS Species Impact Statement  

TEC Threatened Ecological Community 

Underbridge Bridge that allows rail line to cross over other infrastructure or natural feature eg road or 
watercourse located “under” the rail line 
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The Project 

Australian Rail Track Corporation Limited (ARTC) proposes to replace two underbridges on the N40-Ulan 
line in Muswellbrook NSW (referred to herein as the Project). The study area is located at the edge of the 
Muswellbrook central business (CBD) district at the confluence of the Hunter River and Muscle Creek.  

The Hunter River underbridge is located at 289.303 kilometres (km) and is a 78 metre (m) long four span 
steel truss and girder bridge with direct fixed tracks. The Muscle Creek underbridge is located at chainage 
289.215 km and is a 54 m long four span steel girder bridge with direct fixed tracks. Both underbridges 
were constructed in 1912.  

Some of the steel superstructure elements of these underbridges have now reached their theoretical 
fatigue lives. Given this, the existing structures require increased maintenance regimes, have speed 
restrictions imposed and overall pose a significant risk to the reliability of the rail network. To mitigate this 
risk, ARTC are proposing to remove both existing underbridges from the rail network and replace them with 
new combined underbridge. This will also involve the construction of ancillary works including the 
realignment of existing sections of track formation, embankment widening, new standalone embankment 
and the extension of a box culvert (known as the Muswellbrook Culvert) at 289.511km. 

Key elements of the Project include: 

• Construction of a new 175 m (approx.) multi-span ballast top concrete bridge to replace the existing 
Muscle Creek and Hunter River bridges. Bridge to be constructed on a new alignment, located on the 
northern side of the existing bridges. 

• Demolition and disposal of existing bridge superstructures. The existing piers are to remain in place. 

• Removal of existing rail, sleepers and ballast from redundant track formation.  

• Extension of the existing box culvert structure at 289.511 km. 

• Construction of 340 m long (approx.) section of new track formation. New formation to be constructed 
on a new alignment located on the northern side of the existing track. 

• Reconditioning of 100 m long (approx.) section of existing track formation at country end tie in. 

• Construction of new maintenance access roads to city and country abutments of the combined Muscle 
Creek/Hunter River bridge. 

• Track vertical and horizontal realignment works from 289.017 km (at the ‘city end’) to 289.665 km  
(at the ‘country end’), a distance of 648 m. 

• Temporary works for construction including: 

o Site preparation works as required to utilise an old fuel depot (Caltex) site for site laydown 

o Establishment of site laydown on the country end of the Hunter River 

o Clearance of understorey on part of the island to allow for access and material laydown  

o Construction of temporary access bridge for access to the ‘island’ between Muscle Creek and 
Hunter River.  

Executive Summary 
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• Construction of temporary piling pads and access platforms as required for construction of the new 
bridge.  It is noted that this will include platforms on both banks of the Hunter River for construction of 
new bridge piers. 

• Landscaping and revegetation works. 

• Relocation of existing signalling cables from old to new bridge (will require some minor trenching works). 

Need for the Project  

The proposed Project is part of a wider program to replace three existing bridges (Hunter River, Muscle 
Creek and Bridge Street underbridges) on the Ulan Line within the township of Muswellbrook, NSW. The 
underbridges have all been identified for replacement as they pose a significant risk to the reliability of the 
network. It is noted that the closure of any one of the these bridges results in the prevention of all rail 
access to and from the Ulan line. 

Project Objectives  

The primary objective of the Project is to improve network reliability though the replacement of two life 
expired bridges.  

Secondary project objectives are: 

• Reduce track maintenance through the avoidance of direct fixation track 

• Reduce structure maintenance through the use of low maintenance materials, such as concrete 

• Minimise effects to the signalling system 

• Reinstate normal line speed through the study area.  

Options Considered  

Five options were considered for the replacement of the underbridges as outlined below: 

• Option One - ‘Do Nothing’ option  

• Option Two - Construct New Bridges on Existing Alignment 

• Option Three - Construct New Single Bridge on Southern Alignment  

• Option Four - Construct New Single Bridge on Northern Alignment 

• Option Five - Construct Two Separate Bridges on either the southern or northern alignment 

Option four has been selected as the preferred option for replacement. This option was selected for the 
following reasons: 

• Meets the project objective of improving network reliability. 

• Allows for the bridge to be constructed offline, minimising interaction with the operating railway. 

• Improves future track maintenance requirements through both improved track geometry and removal 
of the rail embankment between the existing bridges. 
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Statutory and Planning Framework  

The Environmental Planning and Assessment Act 1979 (EP&A Act) provides for the environmental impact 
assessment of development in NSW. Part 5 of the EP&A Act generally specifies the environmental impact 
assessment requirements for activities undertaken by public authorities which do not require development 
consent under the EP&A Act. 

The State Environmental Planning Policy (Infrastructure) 2007 (the ISEPP) is the primary environmental 
planning instrument relevant to the proposed development. Clause 79 of the ISEPP allows for the 
development of ‘rail infrastructure facilities’ by or on behalf of a public authority without consent on any 
land.  

The Project is to be considered under Division 5.1 of the EP&A Act. This REF has been prepared in 
accordance with ARTC’s Code of Practice for Environmental Impact Assessment of Development Approvals 
in NSW.   

In accordance with section 111 of the EP&A Act, ARTC as the proponent and determining authority, must 
examine and take into account to the fullest extent possible all matters affecting, or likely to affect, the 
environment by reason of the proposed activity. 

Environmental Impacts  

A site inspection was completed on 28 February 2019 to assess the existing environment and to inform 
assessment of potential impacts of the Project and to identify safeguards to avoid, manage and mitigate 
these impacts. 

The Project would have long term positive impacts including improved reliability of the rail network (Ulan 
line) by reducing the frequency of bridge closures for maintenance works and improving operational rail 
noise for surrounding receivers.  

The key potential adverse effects of the Project would include: 

• possible temporary disruptions to access during the construction period 

• temporary noise and air quality impacts to the neighbouring receivers 

• biodiversity impacts such as minor vegetation clearing and temporary disruptions to the Nationally 
Important Flying Fox Camp located within the study area. Assessments of significance have been 
prepared for the camp under the Biodiversity Conservation Act 2016 (BC Act) and the Environmental 
Protection and Biodiversity Conservation Act 1999 (EPBC Act). No significant impacts are anticipated 
provided the works comply with the Flying Fox management plan as outlined in Section 4.3. 

• permanent visual impacts to surrounding receivers associated with vegetation removal, the 
replacement of the existing underbridge structures, and track re-alignment works. 

Adverse environmental effects would be adequately minimised, managed and mitigated through the 
implementation of safeguards outlined in this REF.  

Justification and Conclusion  

The Project would have long term positive impacts including improved rail network (Ulan line) reliability by 
reducing the frequency of bridge closures for maintenance works. The Project will result in either no 
change or a decrease in operational rail noise emissions both in terms of LAeq and LAmax noise levels for 
all assessed receivers.   
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While there would be minor environmental impacts as a consequence of the Project, they have been 
avoided or minimised wherever possible through the concept design and proposed site-specific safeguards. 
The beneficial effects are considered to outweigh the adverse impacts and risks associated with the Project. 

The Project is subject to assessment under Division 5.1 of the EP&A Act. This REF has examined and 
considered all matters affecting or likely to affect the environment by reason of the proposed activity. 

The environmental impacts of the Project are not likely to be significant and therefore it is not necessary 
for an environmental impact statement to be prepared and approval to be sought for the Project from the 
Minister for Planning under Section 5.7 of the EP&A Act.  

Assessments of the significance of the impact of the Project on threatened entities under state legislation 
(the BC Act and Fisheries Management Act 1994 (FM Act)) concluded that the Project is unlikely to impact 
on the Endangered Ecological Community (EEC), endangered population, white-bellied sea-eagle or 
southern purple spotted gudgeon. Where construction occurs during critical reproductive periods there  
is a risk of loss of young and disruption of the breeding cycle of the grey-headed flying-fox (Pteropus 
poliocephalus) within the camp however this is unlikely to significantly impact the population of the grey-
headed flying-fox. The construction program has been modified to avoid noisy activity on the island and 
banks of the Hunter River during critical reproductive period to minimise impact on the grey-headed flying-
fox.  

An assessment of the impact of the Project on the grey-headed flying-fox under the EPBC Act found that 
the Project is not minor, routine camp management, and is unable to be carried out in accordance with the 
mitigation standards provided in Part 3 of the referral guideline, therefore there is a risk of significant 
impact to the camp. Accordingly, the project was revised to avoid critical reproductive periods and a Grey 
Headed Flying Fox Management Plan developed in consultation with flying-fox experts and the 
Commonwealth Department of Energy and Environment (DoEE). The Project was then referred to DoEE 
under Part 9 of the EPBC Act. The referral (EPBC 2019/8507) was determined on the 6 September 2019 to 
be not a controlled action provided it is undertaken in the manner set out in the decision. 
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1.0 Introduction 

1.1 Project Identification  

Australian Rail Track Corporation Limited (ARTC) proposes to replace two underbridges on the N40-Ulan 
line in the Muswellbrook area in New South Wales (NSW) (referred to herein as the Project). The study area 
is located at the edge of the Muswellbrook central business district (CBD) at the confluence of the Hunter 
River and Muscle Creek. Adjacent to the rail corridor is the Riverside Cabin and Van Park (hereafter referred 
to as the Caravan Park), an active farm on the western bank of the Hunter River, vacant land along Muscle 
Creek, and residential and commercial areas to the north and east of the study area.   

The Hunter River underbridge is located at chainage 289.303 kilometres (km) and is a 78 metre (m) long 
four span steel truss and girder bridge with direct fixed tracks, concreted piled abutments and concrete and 
steel piers. The Muscle Creek underbridge is located at chainage 289.215 km and is a 54 m long four span 
steel girder bridge with direct fixed tracks, concreted piled abutments and piers. Both underbridges were 
constructed in 1912. Aerial views of the existing underbridges are provided in Plate 1-1 and Plate 1-2. 

Both underbridges are now over 100 years old and the ongoing maintenance costs associated with these 
structures are increasing significantly. Some of the steel superstructure elements of these underbridges 
have now reached the end of their theoretical fatigue lives. Both structures have a reduced temporary 
speed imposed and are overall more susceptible to critical failures. In 2017 both structures sustained 
critical failures resulting in two separate unplanned track closures impacting all rail traffic on the Ulan line, 
approximately 30% of the Hunter Valley Network Capacity.  

Given this, both structures pose a significant risk to reliability of the rail network. To mitigate this risk, ARTC 
are proposing to remove both existing underbridges from the rail network and replace them with new 
combined underbridge. This will also involve the construction of ancillary works including the realignment 
of existing sections of track formation, embankment widening, new standalone embankment and the 
extension of a box culvert at 289.511 km. 

A detailed description of the Project is provided in Section 2.3.  
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Plate 1-1  Muscle Creek Underbridge, view from the south east, city side of Ulan line 
© Lindsay Dynan, 2018 

 

 

Plate 1-2 Hunter River Underbridge, Riverside Cabin and Van Park and Weeping Willows along Hunter 
River. The proposed laydown area to the west of the Hunter River is visible in the top of the photo 
© Lindsay Dynan, 2018 
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1.2 Purpose of the Report 

This Review of Environmental Factors (REF) has been prepared to document the assessment and 
management of actual and potential environmental impacts of the proposed Project. The REF has regard to 
the following environmental assessment requirements: 

• Part 5, Division 5.1 of the Environmental Planning & Assessment Act 1979 (EP&A Act) 

• Section 1.3, Section 5.5 and Section 5.7 of the EP&A Act 

• Clause 228 of the Environmental Planning and Assessment Regulation 2000 (EP&A Regulation) 

• other relevant Federal and State legislative instruments. 

The findings of the REF have been considered when assessing: 

• whether the Project is likely to have a significant impact on the environment and therefore the 
necessity for an Environmental Impact Statement (EIS) to be prepared and approval to be sought from 
the Minister for Planning and Environment under Part 5.1 of the EP&A Act. 

• the significance of any impact on threatened species as defined by Section 7.3 of the Biodiversity 
Conservation Act 2016 (BC Act) and/or Fisheries Management Act 1994 (FM Act), and whether a 
Species Impact Statement (SIS) is required. 

• the potential for the Project to significantly impact a matter of national environmental significance or 
Commonwealth land and the need to make a referral to the Commonwealth Department of the 
Environment and Energy (DoEE) for a decision by the Commonwealth Minister for the Environment and 
Energy on whether assessment and approval is required under the Environment Protection and 
Biodiversity Conservation Act 1999 (EPBC Act). 

1.3 Identification of Proponent 

Umwelt (Australia) Pty Limited (Umwelt) is preparing the REF on behalf of the proponent, ARTC.  ARTC is 
both the proponent and determining authority for the Project.  

1.4 Need for the Works 

The proposed Project is part of a wider rail infrastructure program to replace three existing rail bridges 
(Hunter River, Muscle Creek and Bridge Street underbridges) on the Ulan Line within the township of 
Muswellbrook, NSW. The underbridges have all been identified for replacement as they pose a significant 
risk to the reliability of the Hunter Valley rail network. This is due to a combination of recent structural 
fatigue related incidents, and engineering condition assessments which have confirmed that the bridges are 
nearing the end of their theoretical design life. It is noted that the closure of any one of the these bridges 
results in the prevention of all rail access to and from the Ulan line.  

The existing underbridges require an increased maintenance regime including the provision of a 20 km/h 
temporary speed limit (50 km/h normal speed) and are overall more susceptible to critical failures resulting 
in the requirement for unplanned track closures. In 2017 both structures sustained critical failures resulting 
in two separate unplanned track closures.  Due to their location, this closure impacted all rail traffic on this 
line (approximately 30% of Hunter Valley Network Capacity). A new structure/structures are therefore 
required to maintain and improve network performance and reliability. 
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Works for the Project would commence in March 2020 and are expected to be undertaken via a 
combination of regular construction hours, out of hours works and track possessions (where required) to 
minimise the disruption on the Ulan Line. Construction works may continue for up to 30 months.  

The primary objective of the Project is to improve network reliability though the replacement of two life 
expired bridges.  

Secondary project objectives are: 

• reduce track maintenance through the avoidance of direct fixation track  

• reduce structure maintenance through the use of low maintenance materials, such as concrete 

• allow conveyance of the 1% Annual Exceedance Probability (AEP) without increasing flood levels at 
properties upstream or downstream of the bridge  

• improve track maintenance requirements through improved track geometry, i.e. Increased horizontal 
curve radius. 

• improve the reliability of the network by reducing the frequency of bridge closures for maintenance 
works 

• no change or a decrease in operational rail noise emissions both in terms of LAeq and LAmax noise 
levels 

• reinstate normal line speed through the study area.   
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2.0 Project Description 

This chapter describes the Project and provides descriptions of existing conditions, the design parameters 
including major design features, the construction method and associated infrastructure and activities. 

2.1 Project Location 

ARTC proposes to replace the Hunter River underbridge (289.303km) and Muscle Creek underbridge 
(289.215km) on the Ulan line within the township of Muswellbrook, approximately 100 km northwest of 
Newcastle in Muswellbrook Local Government Area (LGA), refer to Figure 2.1.  

The Project will involve construction activities within and outside of the existing rail corridor. Typically, all 
permanent infrastructure including the proposed new bridge will be constructed within the existing rail 
corridor, whereas temporary facilities such as  site access, laydown areas etc will be located outside of the 
rail corridor. The study area for the Project is shown in Figure 2.2. 

A temporary site compound and stockpiling area will be located within the study area off Lower William 
Street at Lot 1 DP 430662 to accommodate construction personnel and Project materials (refer to Plate 2-1). 
This area is a former Caltex fuel depot which is no longer operational, and ARTC propose to lease this site 
from the current owner for the construction duration.  

A number of temporary laydown areas will also be required as part of the Project, including: 

• A laydown area located in the land island between Muscle Creek and Hunter River on ARTC owned land 
(Lot 1 DP 1165289) (referred to herein as the island). 

• A laydown area located in Lot 322 DP 997929 located to the west of the Hunter River. This area is 
privately owned land and ARTC are proposing to lease this area from the owner for the construction 
period. 

• Additional laydown areas may be established as required in the existing rail corridor providing that 
these areas fall within the assessed study area in this REF.  

Refer to Figure 2.3 for the identification of the proposed temporary site compound and laydown areas.  

Access to the Project will be via the rail access gate located along Lower William Street (city end) as 
identified in Plate 2-2 and via the rail access gate located along Logues Lane (country end) as identified in 
Plate 2-3. Access to the island located between the Hunter River and Muscle Creek will be via a temporary 
access bridge.  During construction of the temporary access bridge, restricted access to the island will be 
provided via the caravan park as identified in Figure 2.3. A photo of the approximate location of the 
temporary bridge is provided in Plate 2-4.  
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Plate 2-1 Proposed site compound located in Lower William Street 

 

Plate 2-2  Rail corridor access via Lower William Street 
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Plate 2-3  Rail corridor access via Logues Lane 

 

 

Plate 2-4  Indicative location of the temporary access bridge 
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2.2 Summary of Existing Environment 

2.2.1 Topography, Geology, Soils and Contaminated Lands  

Topography within the study area is generally flat with the exception of steep drop offs associated with  
the banks of the Hunter River and Muscle Creek. Elevation in the study area ranges from approximately  
144 m Australian Height Datum (AHD) in the western extent of the study area to 146 m AHD in the eastern 
extent of the study area.  

The study area is located within the Hunter (A-hu) soil landscape.  This soil landscape covers the floodplains 
of the Hunter River and its tributaries. The Hunter soil landscape contains Brown Clays and Black Earths on 
prior stream channels and on tributary flats, with Chernozems on prior stream channels (Kovac and Laurie, 
1991). 

A search of the NSW Planning Viewer did not identify any acid sulfate soils or saline soils located within the 
study area.  

A search of the Environment Protection Authority (EPA) Contaminated Sites Notified to EPA Public List and 
the EPA Contaminated Land Record Register was undertaken on 28 February 2019. The former Caltex 
Depot at 1 Lower William Street, Muswellbrook is listed on the Contaminated Sites Notified to EPA, which is 
within the study area and the proposed location for the proposed site compound and laydown area. ARTC 
are proposing to lease this site for the construction of the Project. This site is not currently regulated, 
however discussions with the landowner have identified that remediation works are currently being 
undertaken at the site. It is anticipated that remediation works will be completed prior to ARTC leasing the 
site and that no further remediation works will be required during the lease period. At the end of the 
construction period, ARTC would relinquish the lease and hand the site back to the landowner in the same 
condition prior to the lease period.  

A search of the ARTC contaminated lands mapping database on 26 July 2019 did not identify any registered 
contaminated sites in the study area.  

Due to the historical and ongoing use of the study area as part of the rail corridor, the following potential 
sources of contamination may also be present in the study area: 

• fuel and oil spills and engine emissions 

• rail corridor maintenance activities, such as application of pesticides and herbicides 

• brake linings  

• historical cables/pipework ducting and former site structures, with potential asbestos containing 
materials 

• fabric of old rolling stock 

• imported fill. 

A Hazardous Buildings Material Survey was undertaken for the Project by SLR Consulting (2019) which 
identified the following potentially hazardous substances in the study area (refer to Appendix A). 

Asbestos Containing Materials (ACM): 

• Ground Floor, Telstra pit - Communication pit, Fibrous Cement. 
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• Ground Floor, The Island - FCS Debris, Fibrous Cement. 

• Ground Floor, The Island - FCS Debris, Fibrous Cement – Old Metre Board. 

• Ground Floor, The Island - FCS Debris, Fibrous Cement – North of old metre board. 

• Ground Floor, The Island - Rope debris, Gaskets (rope/woven). 

Lead containing paints: 

• Ground Floor Muscle Creek Bridge structure - Brown colour paint to Bridge structure. 

• Ground Floor Hunter River Bridge structure - Brown colour paint to Bridge structure. 

Potential impacts to the local geology, soils and potential contamination as a result of the Project are 
further discussed in detail in Section 4.1. 

2.2.2 Climate  

The climate of Muswellbrook is characterised by hot dry summers and cool, dry winters. Summer 
temperatures often reach over 40°c in the months of January and February.  Winter temperatures can 
reach below 0°c resulting in frequent frosts in the coldest months of June, July and August. While there is 
currently no official weather station in Muswellbrook LGA the stations at Jerrys Plains and Scone are 
typically representative, however temperatures are often a few degrees higher than at these stations. 

Muswellbrook LGA receives an average rainfall of approximately 660 mm with the highest rainfall on 
average occurring in January and the lowest rainfall on average occurring in September.  

A search of the DPE Planning Portal identified that the study area is not located within a bushfire prone area.  

2.2.3 Hydrology, Water Quality and Flooding  

2.2.3.1 Hydrology  

The study area is located in the Hunter catchment which is the largest coastal catchment in NSW, with an 
area of about 21,500 km2. The underbridges within the study area span over Muscle Creek and the Hunter 
River (refer to Figure 2.3).  

The existing drainage system within the railway corridor generally consists of an open channel drains to 
direct the flow of stormwater within the rail corridor. Existing track drainage and runoff generally 
discharges into bushland and nearby waterways, and into existing culverts where available. The 
Muswellbrook culvert within the study area carries overland flow from surrounding agricultural land 
through the rail corridor.  

The closest located groundwater monitoring bore is GW06109 located south of the study area and to the 
north of Sydney Street. A review of the groundwater summary report for this monitoring bore identified a 
standing water level of 10 m below the ground level. Given the proximity of the works to watercourses, 
groundwater in the riparian areas of the study area is likely to be shallower.  

SMEC Consulting (2019) undertook geotechnical investigations for the Project within the rail corridor, 
however the investigation of groundwater depth was not included as part of this assessment due to the 
type of investigation method that was used.  

Potential impacts to hydrology as a result of the Project are considered in further detail in Section 4.2. 
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2.2.3.2 Flooding 

A number of significant flooding events of the Hunter River and Muscle Creek; both before and after the 
construction of Glenbawn Dam upstream of the Muswellbrook study area in 1948; have led to widespread 
impact to the Muswellbrook Community. The most significant recorded flooding event in Muswellbrook 
occurred in February 1955, with a peak flood height of RL147.8 m recorded at Kayuga Road Bridge. This 
event has been interpolated to equate to an approximate flood height of RL144.5 m at the Hunter River Rail 
Bridge at 289.303 km. 

A Worley Parsons flood study report was undertaken in 2014 for Muswellbrook Shire Council titled “2010-
2011-0078 Hunter River Flood Study Worley Parsons Issue No 3 20140908-1”. This assessment included the 
development of hydrologic and hydrodynamic models to define the flooding behaviour within the 
Muswellbrook study area under existing conditions for a range of design flood events. This assessment 
identified a 1% Annual Exceedance Probability (formerly known as 100-year ARI flood) flood level of 
RL145.2 m at the Hunter River Rail Bridge at 289.303 km. 

Potential impacts to flooding as a result of the Project are considered in further detail in Section 4.2. 

2.2.3.3 Water Quality  

During the site visit, overhanging riparian vegetation was recorded and fallen woody debris and snags were 
identified within the Hunter River (refer to Plate 2-5) with small areas of instream submerged aquatic 
plants evident instream. The river had a moderate flow at the time of sampling; displayed normal water 
odours with no oil visible. The water was clear at the time of the site visit. The river is comprised of fine 
sediments of silt ranging less than 1 millimetre (mm) to 5 mm. Small areas of bedrock outcropping was 
visible and rocks range from three centimetres to 20 centimetres (cm).   

Minimal overhanging riparian vegetation was recorded within Muscle Creek and no fallen woody debris or 
snags were identified within the creek in the study area. There was standing water in the creek but no 
obvious flow at the time of sampling. The creek displayed normal water odours with an absence of visible 
oils. The water was moderately opaque at the time of sampling. The banks of Muscle Creek within the 
study area are extremely steep (refer to Plate 2-6). The creek is comprised of fine sediments of silt ranging 
less than 1 to 5 mm. Small areas of bedrock outcropping was visible and rocks range from 10 to 20 cm. 
Brick and other rubble were observed submerged in the creek bed. 

Potential impacts to water quality as a result of the Project are considered in further detail in Section 4.2. 
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Plate 2-5 View of the Hunter River from underneath the ARTC bridge, looking south-west 

 

 

Plate 2-6 View of Muscle Creek and the ARTC bridge, looking south-west 
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2.2.4 Biodiversity 

2.2.4.1 Survey methodology 

A review of available literature and databases was completed to identify biodiversity values and potential 
for threatened species, communities and populations as listed under the Biodiversity Conservation Act 2016 
(BC Act), Fisheries Management Act 1994 (FM Act) and the EPBC Act to occur in the Project Area. Further 
details of the background research is provided in the Biodiversity Assessment in Appendix B. 

An inspection of the study area was undertaken by an Umwelt Ecologist and Environmental Scientist on 
28 February 2019 to: 

• Assess and describe the existing environment in relation to terrestrial and aquatic flora and fauna 
species and communities. 

• Identify threatened species or key ecological features (such as hollow-bearing trees and fallen timber) 
with the potential to provide habitat for threatened species. 

• Identify if the study area supports or has potential habitat for threatened and migratory species, 
endangered populations or TECs listed under the BC Act and/or the EPBC Act. 

Further site inspections were completed on the 13 May 2019, 11 June 2019 and 12 July 2019. This included 
a walk over of the project area noting opportunistic observations of flora and fauna species with a 
particular focus on flying-foxes.  

Surveys of the study area involved the following: 

• Foot traverses of the study area, focussing on the areas with the potential to be disturbed by proposed 
works. 

• Rapid vegetation assessments to record dominant plant species in the canopy, mid-storey and 
groundcover. 

• Fauna habitat assessment targeting identification of specific threatened fauna habitat niches including 
nests, hollow-bearing trees and logs, and species specific feed trees in the Project area with a particular 
focus on the project footprint. 

• Diurnal bird, reptile and frog surveys in February 2019. 

• Searches for scats, tracks and regurgitated pellet. 

• Recording of opportunistic observations. 

• Inspection of the underside of the culvert and underside of bridge structures over Muscle Creek and 
Hunter River combined with watching bridge structures at dusk to observe whether microbats are 
leaving the structure to forage in February 2019. 

• A qualitative aquatic habitat assessment at Muscle Creek and Hunter River to assess habitat sensitivity. 

More details of the survey methodology, prevailing weather conditions and survey limitations is provided in 
the Biodiversity Assessment (refer to Appendix B). 
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The study area was found to consist of a highly modified urbanised environment that has been greatly 
disturbed as a result of the existing rail line and associated rail infrastructure, agricultural production, 
roadways and the township of Muswellbrook. The site inspection identified, although heavily weed 
infested, several native trees (e.g. Eucalyptus sp., Angophora sp. and Casuarina sp.) and some native shrub, 
groundcover, vine, etc. within the study area. A number of Endangered Ecological Communities (EECs) and 
endangered populations also have the potential to occur within the study area which are described in the 
sections below.  

It is noted that Muscle Creek has been progressively rehabilitated by ARTC, Landcare groups and 
Muswellbrook Shire Council. Rehabilitation/revegetation effort has focussed on Muscle Creek upstream of 
the study area where public access is available and the creek forms part of recreational reserves. 
Rehabilitation has been less successful in restricted public access areas of the creek such as the study area 
due to access for volunteers and to water. Recent efforts in particular coincided with a significant drought 
period that limited the success of rehabilitation efforts in the study area. The Project provides opportunity 
for new rehabilitation effort.   

2.2.4.2 Plant Community Types  

The OEH Greater Hunter Vegetation Mapping identifies the vegetation at the study area as ‘River Red 
Gum/River Oak grassy riparian woodland of the Hunter Valley’ along the banks of the two watercourses 
and on the land in between them. This plant community Type (PCT) is listed as an EEC under the BC Act. 
River red gums (Eucalyptus camaldulensis) within this EEC also form part of the Eucalyptus camaldulensis 
population in the Hunter catchment which is listed under the BC Act.  

Most of the vegetation on the banks of the Hunter River and Muscle Creek within the study area is ‘non-
native riparian vegetation’ associated with prior disturbance from clearing and re-stabilisation works. There 
are also areas within the study area located away from the watercourses which are mapped as ‘non-native 
vegetation’. All remaining land within the study area is identified within the category of Disturbed Land. It 
includes railway lines, railway corridor access tracks, rail infrastructure, river/creek, private access tracks, 
and public roads (including bridges). 

A map showing the spatial distribution of the PCTs identified in the study area is provided in Figure 2.4.  

2.2.4.3 Fauna Habitat  

Aquatic Habitat  

Key fish habitat mapping has been prepared by Fisheries Ecosystems Branch of NSW DPI for LGAs across 
NSW. The Hunter River is mapped as key fish habitat under the NSW DPI Key Fish Habitat mapping for the 
Muswellbrook LGA (DPI 2019a). 

In accordance with the Policy and Guidelines for Fish Habitat Conservation and Management (DPI 2013a), 
the Hunter River in the study area (Plate 2-5) constitutes Type 1 Highly sensitive fish habitat to the 
potential habitat to the southern purple spotted gudgeon and Class 1 Major key fish habitat as it is a 
permanently flowing waterway.  

In accordance with the Policy and Guidelines for Fish Habitat Conservation and Management (DPI 2013a), 
Muscle Creek in the study area (Plate 2-6) constitutes Type 3 minimally sensitive fish habitat due to the lack 
of highly sensitive habitats such as large snags and gravel beds and lack of flow; and as a freshwater 
waterway as it comprises Class 3 minimal key fish habitat. 
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Terrestrial Habitat  

No critical habitat listed under the BC Act, EPBC Act or FM Act was identified within the study area. 

One hollow bearing tree and five hollow bearing stags were identified adjacent to Muscle Creek. A stag 
watch was completed at the location of these potential habitat features at dusk in February 2019 to 
monitor any nocturnal fauna that may be residing in the hollows. No evidence of arboreal fauna was 
identified at these sites. However, it is likely that a range of tree hollow dependent threatened microbats 
(listed under the BC Act and EPBC Act) may roost in these hollows and forage along e river and creek. 

The site visit confirmed that neither of the bridges nor the culvert at 289.511 km are considered to provide 
roosting or breeding habitat for threatened microbat species known to occur in the local area. This is due to 
no evidence of microbat roosting, both rail bridges not being covered structures (i.e. open to the element), 
and the culvert being a regularly used cattle access.  

Flying-fox Camp 

A Nationally Important Flying Fox Camp (DoEE 2019b) has been identified within the study area, along the 
banks of the Hunter River and Muscle Creek (refer to Figure 2.5). Muswellbrook Shire Council has prepared 
a Muswellbrook Flying-fox Camp Management Plan (MFFCMP) (Muswellbrook Shire Council 2017) in 
accordance with the NSW Flying-fox Camp Management Policy 2015 (OEH 2015). 

The management plan identifies that core habitat for the camp is centred on the ARTC land and trees along 
the Hunter River near the caravan park (refer to Figure 2.5). The core habitat for the Muswellbrook camp as 
defined in the council management plan covers an area of approximately 0.94 hectares (ha). The camp is 
known to be regularly occupied by the threatened grey-headed flying-fox (Pteropus poliocephalus 
(Muswellbrook Shire Council 2017). The tree canopy in the core habitat area is dominated by willow trees, 
environmental weeds and garden escapes (described herein as non-native riparian vegetation) and the 
willows near the water are the preferred roost trees. Muswellbrook Shire Council officer advised that they 
will also roost in the giant reed (Arundo donax).  

A smaller roost site is also known to be commonly occupied along Muscle Creek (Muswellbrook Shire 
Council 2017), upstream of Wilkinson Avenue, near the swimming centre in Olympic Park. At the smaller 
roost site on Muscle Creek, upstream of this study area, the flying-foxes have been known to roost in river 
oaks, river red gums and willows. The historical extent of the camp/known overflow roosting areas along 
the riparian zones of the Hunter River and Muscle Creek are shown in Figure 2.5. 

Site investigations confirmed that grey-headed flying-fox were roosting exclusively in the weeping willows 
(Salix babylonica) along both banks of the Hunter River either side of the Hunter River underbridge (refer to 
Plate 2-7) with preference given to those willows on the lower terraces and/or banks of the river closer to 
the water. It was noted that there were few individuals in the weeping willows close to the bridge itself 
(refer to Plate 2-8) with grey-headed flying-foxes preferring to roost in the weeping willows approximately 
10 m away from the bridge. This may be to avoid noise disturbance from trains crossing in the bridge.  
At the time of the inspection in May 2019, two trains crossed the bridge near the camp. It was observed  
on both occasions that while the grey-headed flying-foxes appeared to be unsettled by the train they did 
not fly from their roosts. 

In addition to grey-headed flying-fox, the protected little red flying-fox (Pteropus scapulatus) has been 
known to also occupy the camp (Muswellbrook Shire Council 2017) though not frequently. The little red 
flying-fox was not sighted during site inspections in February, May 2019, June or July 2019.  

Umwelt inspected the site in May 2019 and observed  the protected black flying-fox (Pteropus alecto), 
number not determined, in the willows along the Hunter River mainly near the caravan park with the camp 
upstream of the bridge dominated by grey-headed flying-fox. 
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Plate 2-7 Flying-foxes in Weeping Willows along the Hunter River upstream of the Hunter River 
Underbridge (May 2019) 

 

 

Plate 2-8 Flying-foxes in Weeping Willows along the Hunter River near the Hunter River Underbridge 
(February 2019) 
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Koala Habitat 

While there is no legislative requirement to consider State Environmental Planning Policy No 44 – Koala 
Habitat Protection (SEPP 44), consideration has been given to this planning policy to define whether 
potential habitat for the threatened koala occurs in the Project Area.  

Schedule 2 of the SEPP 44 lists river red gum (Eucalyptus camaldulensis) as a preferred feed tree for the 
koala. In keeping with the definitions of SEPP 44, the River Red Gum/River Oak Riparian Woodland may 
provide potential koala habitat. However, the project area does not provide core koala habitat (ie it does 
not support a breeding population of the koala) as defined by SEPP 44 as there was no evidence of koala 
occupation (ie faecal pellets) identified during the site survey and there is only one record of the koala in 
the locality.  

Wildlife Corridors  

No substantial or regionally significant wildlife connectivity corridors were identified within the study area. 

2.2.4.4 Fauna  

In addition to the threatened grey-headed flying-fox, the threatened white-bellied sea-eagle (Haliaeetus 
leucogaster) was observed flying overhead and perching on a large river red gum at the confluence of the 
Hunter River and Muscle Creek in May 2019. No nest for a raptor was observed on site. The threatened 
dusky woodswallow (Artamus cyanopterus cyanopterus) was observed overhead or perching on the top of 
dead branches in June 2019. 

2.2.4.5 Priority Weed Species 

The following exotic species observed within the study area are identified as a priority weed as listed in the 
Biosecurity Act 2015 on the Department of Primary Industries NSW Weedwise (2019c): 

• African boxthorn (Lycium ferocissimum)* 

• castor oil (Ricinus communis)* 

• green cestrum (Cestrum parqui)* 

• morning glory (Ipomoea indica)* 

• balloon vine (Cardiospermum grandiflorum)* 

• giant reed (Arundo donax)* 

• lantana (Lantana camara)* 

• galenia (Galenia pubescens)* 

• large-leaved privet (Ligustrum lucidum)* 

• blackberry (Rubus fruticosus sp. Aggregate)*. 
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2.2.4.6 Threatened Species, Populations and Ecological Communities   

Table 2.1 lists threatened species, populations and ecological communities that were recorded within the 
study area during the site inspection and those threatened species, populations and ecological 
communities identified in OEH’s Atlas of NSW Wildlife Database (OEH 2019) and the DoEE’s PMST  
(DoEE 2019a) as having a potential to occur within the study area.  

Table 2.1 Threatened species, populations and ecological communities recorded or with a potential to 
occur within the study area 

Species Name Status 
Likelihood of 
occurring in 
the study area 

Potential  
to be 
Significantly 
Impacted 

Common Name Scientific Name 
BC Act/ 
FM Act 

EPBC 
Act 

Threatened Ecological Communities  

Hunter Floodplain Red Gum Woodland in the NSW 
North Coast and Sydney Basin Bioregions 

EEC - Recorded No 

Threatened Flora Species 

Acacia pendula population in the Hunter catchment E - Not expected No 

Cymbidium canaliculatum population in the Hunter 
catchment 

E - Not expected No 

Eucalyptus camaldulensis population in the Hunter 
catchment 

E - Recorded No 

Pine Donkey Orchid (Diuris tricolor) in the 
Muswellbrook local government area  

E - Not expected No 

Mammals 

large-eared pied bat Chalinolobus dwyeri V V Low No 

Spotted-tailed quoll Dasyurus maculatus V E Not expected No 

eastern false pipistrelle Falsistrellus 
tasmaniensis 

V - Low No 

little bentwing-bat Miniopterus australis V - Low No 

eastern bentwing-bat Miniopterus schreibersii 
oceanensis 

V - Low No 

eastern freetail-bat Mormopterus 
norfolkensis 

V - Low No 

southern myotis Myotis macropus V - Low No 

koala Phascolarctos cinereus V V Low No 

squirrel glider Petaurus norfolcensis V - Low no 

grey-headed flying-fox Pteropus poliocephalus V V Recorded Yes 

eastern cave bat Vespadelus troughtoni V - Low No 

Birds 

dusky woodswallow Artamus cyanopterus 
cyanopterus 

V - Recorded No 

white-bellied sea eagle Haliaeetus leucogaster V Mi, 
Ma 

Recorded No 
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Species Name Status 
Likelihood of 
occurring in 
the study area 

Potential  
to be 
Significantly 
Impacted 

Common Name Scientific Name 
BC Act/ 
FM Act 

EPBC 
Act 

Reptiles 

Striped legless lizard Delma impar V V Low No 

Threatened Fish 

Southern purple spotted 
gudgeon 

Mogurnda adspersa V - Low No 

Status: EEC = Endangered ecological community; CE = critically endangered; E = endangered; V = vulnerable; Mi = migratory; Ma = marine species  

2.2.4.7 Groundwater Dependent Ecosystems  

A review of the BoM Atlas of Groundwater Dependent Ecosystems (GDE) (BoM 2019b) has identified the 
Hunter River as a high potential GDE with an inflow dependent ecosystems likelihood score of 10 (BoM 
2019b), that is reliant on groundwater in addition to rainfall. Vegetation along the Hunter River and Muscle 
Creek, downstream of Bridge Street, are also mapped as terrestrial GDE.  

Potential impacts to biodiversity as a result of the Project have been considered in further detail in  
Section 4.3 and provided in full in Appendix B.  

2.2.5 Aboriginal Heritage  

An Aboriginal Archaeology Due Diligence Assessment was undertaken for the Project and is provided in 
Appendix C. A due diligence inspection of the study area was undertaken on 28 February 2019 to 
determine the presence/absence of Aboriginal objects and/or places, or the potential for Aboriginal objects 
to occur within subsurface deposits. 

A search of the OEH AHIMS register was initially undertaken on 17 April 2019 with a buffer of 2.5 km, 
centred on the study area (refer to Appendix C). The search identified 51 registered sites within the wider 
search area. Of these 51 sites, 29 are currently listed as ‘destroyed’ and one is listed as ‘not a site’, leaving a 
total of 21 valid registered sites within the search area. These sites are shown in Figure 2.6. No sites are 
located in or within proximity to the study area. 

The study area is located in a broader landscape that would have been well resourced. The presence of 
major water courses adjacent to the study area would have encouraged Aboriginal people to move through 
the area in the past and given the proximity of the confluence of major waterways, potentially establish 
campsites. This is supported by the distribution and nature of recorded Aboriginal sites in the greater study 
area. 

The project area has been subject to disturbance since European settlement in the area. Particularly, 
vegetation clearance and landscape modification to facilitate the introduction of the rail corridor including 
the introduction of ballast and other fill materials and construction of the rail bridges.  

With regard to the eastern bank of Muscle Creek within the curtilage of the proposed new bridge, this area 
appears to have been subject to relatively significant surface disturbance through the construction of the 
existing rail infrastructure. With regard to the bridge crossing area of the Hunter River, there is less visible 
surface disturbance present down the embankment. However, the landform does appear to have 
undertaken some form of modification to facilitate the construction of pylons for the existing bridge 
crossing.  
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With regard to the central elevated area, this landform can be described as a relatively flat, elevated area at 
the confluence of the two major waterways. The visible surface profile on the south side of the existing rail 
line appears to have been subject to relatively significant surface disturbance and subsurface modification, 
to facilitate the levelling of the rail line between the two existing bridges. Further to the west of the Hunter 
River, the land within the project area can be described as a floodplain. This area is also the location of the 
proposed culvert replacement. While surface visibility was good throughout this area along an existing 
track, the profile observed on this track appears to be subject to sheet wash erosion as well as introduction 
of fill materials to stabilise. It is unlikely that Aboriginal people utilised this lower lying area, likely preferring 
the elevated banks of the waterways. 

While it is unlikely that this existing soil profile remains up the steep embankments of Muscle Creek and the 
Hunter River, there is some potential for an intact subsurface soil profile to remain where the land flattens 
out and disturbance appears to be limited to the surface. 

Potential impacts to Aboriginal heritage as a result of the Project have been considered in further detail in 
Section 4.4. 
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2.2.6 Non-Aboriginal Heritage 

A search of the NSW Heritage Register identified that the Hunter River underbridge is located on ARTC’s 
s170 heritage register. The eastern extent of the study area is located within the Muswellbrook Business 
Heritage Conservation Area (refer to Figure 2.7). No other Commonwealth, state or locally listed heritage 
items were identified within the study area. 

Potential impacts to non-Aboriginal heritage as a result of the Project have been considered in further 
detail in Section 4.5. 
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2.2.7 Traffic and Access 

Access to the rail corridor is via Lower William Street in the eastern extent of the study area or Logues Lane 
in the western extent of the study area. Both Lower William Street and Logues Lane are local roads which 
are managed by Muswellbrook Shire Council. Residential properties are present on the northern side of 
Lower William Street and along Logues Lane.  

Access to the central extent of the study area (the island between Hunter River and Muscle Creek) will be 
via the proposed temporary bridge accessed via the temporary site compound as well as through the 
caravan park only where necessary. 

Proposed access/egress to the study area is shown in Figure 2.3. 

Potential impacts to traffic and access as a result of the Project have been considered in further detail in 
Section 4.6 and provided in full in Appendix D.  

2.2.8 Air Quality 

Air quality surrounding the study area is primarily influenced by existing vehicular and rail traffic as well as 
the surrounding coal mines. Vehicles currently use the local roads within the township of Muswellbrook 
and rail traffic use the Ulan and the Main Northern Railway line.  

There are a number of large coal mines that surround the township of Muswellbrook, most notably 
Muswellbrook Coal, Bengalla Mine, Mount Pleasant Operations, and Mount Arthur Coal, which are all 
within 10 km of the study area.  

A National Pollution Inventory (2017/2018) data) search for the Muswellbrook LGA indicates that air quality 
is influenced by a range of diffuse source emissions, the most common of which in Muswellbrook LGA are: 

• total Phosphorus 

• total Nitrogen 

• total Volatile Organic Compounds 

• toluene (methylbenzene) 

• xylenes (individual or mixed isomers)  

The closest air pollution influence is Elgas Limited Muswellbrook which is located to the north of the study 
area. 

OEH operates a comprehensive air quality monitoring network to provide the community with accurate and 
up-to-date information about air quality. Data from the monitoring network is presented online as ambient 
concentrations and air quality index (AQI) values which are updated hourly and stored in a database. 

The air pollutants monitored by OEH and used in the AQI are ozone, carbon monoxide, sulphur dioxide, 
nitrogen dioxide, air particles, and visibility. 

The nearest EPA air quality monitoring site is located off Lorne Street, Muswellbrook. A search of the OEH 
AQI on 29 May 2019 found that in the past 12 months there has been one exceedance of all monitored air 
pollutants being Particulate Matter (PM)10.  

Potential impacts from the proposed Project on existing Air Quality are further outlined in Section 4.7. 
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2.2.9 Sensitive Noise Receptors 

The existing noise environment is primarily influenced by road and rail traffic. Nearby residential dwellings 
and other sensitive receivers (such as schools, aged/medical care and places of worship) represent 
potential noise receptors.  

The caravan park is the closest receiver to the Project which is located adjacent south of the Muscle Creek 
underbridge within the study area. The closest residential properties to the study area are located along 
Lower William Street opposite the proposed site compound located approximately 30 m away. There is also 
a working farm located adjacent west of the Hunter River underbridge.   

Other receivers surrounding the study area include: 

• the Upper Hunter Community Services Centre on Market Street located approximately 60 m to the 
north-east of the study area 

• Muswellbrook Courthouse located approximately 195 m to the north-east of the study area 

• Simpson Park located approximately 95 m east of the study area 

• Fitzgerald Park located approximately 90 m south-east of the study area 

• Muswellbrook Aquatic and Fitness Centre located approximately 280 m south-east of the study area 

Potential impacts to sensitive receptors as a result of the Project have been considered in further detail in 
Section 4.8 and Section 4.10. 

2.2.10 Visual Amenity  

The existing visual amenity of the study area consists of the rail corridor which is generally surrounded by 
riparian bushland, residential and commercial land use types. Sections of study area are visible to 
surrounding residents and community members. 

Residents located along Lower William Street and Logues Lane have direct views to the rail corridor which 
would be partially blocked by the establishment of the proposed site compound (refer to Plate 2-9 and 
Plate 2-10). Residents located within the caravan park would have partial views of the Hunter River 
underbridge (refer to Plate 2-11).  

Potential impacts to visual amenity as a result of the Project have been considered in further detail in 
Section 4.9 and in full in Appendix E. 
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Plate 2-9 Typical view from Lower William Street facing south 

 

Plate 2-10 Typical view of the rail corridor from Logues Lane 
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Plate 2-11 Typical view of the Hunter River underbridge from the caravan park 

2.2.11 Socio-economic, Property and Land Use  

2.2.11.1 Land Use 

The Project is located in the regional township of Muswellbrook, in the Muswellbrook LGA. The relevant 
zoning for the Project is outlined in Section 3.3 and shown on Figure 2.8.  

The dominant land use within the study area is the existing rail corridor. There are parcels of land within 
the study area identified for the site compound and lay down areas that are privately owned.  

The majority of the study area is zoned SP2 Infrastructure, with the exception of the site compound and 
laydown area on the island between Hunter River and Muscle Creek which is zoned as RE2 Private 
Recreation, and the laydown area on the western side of the Hunter River zoned as RU1 Primary 
production. Other land uses surrounding the study area include R1 General residential to the north,  
B2 Local Centre to the north-east and south-east and RE2 Private Recreation to the south.  

2.2.11.2 Community Profile  

A search of the key demographics, social and economic information derived from the 2016 Census 
(Australian Bureau of Statistics, 2016) for the Muswellbrook LGA are outlined below in Table 2.2.  

Table 2.2 Community profile of Muswellbrook LGA 

Demographic Item Muswellbrook LGA 

Population 16,086 

Median age 35 
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Demographic Item Muswellbrook LGA 

Average people per 
household 

2.5 

Employment  There were 7,331 people who reported being in the labour force in the week before 
Census night in Muswellbrook (A) (LGAs). Of these 59.3% were employed full time, 
26.7% were employed part-time and 8.2% were unemployed. 

Travel to work In Muswellbrook (A) (LGAs), on the day of the Census, the most common methods of 
travel to work for employed people were: Car, as driver 72.1%, Car, as passenger 4.8% 
and Worked at home 4.1%. Other common responses were Walked only 3.0% and 
Truck 0.9%. On the day, 0.6% of employed people used public transport (train, bus, 
ferry, tram/light rail) as at least one of their methods of travel to work and 77.5% 
used car (either as driver or as passenger). 

Education Of people aged 15 and over in Muswellbrook (A) (LGAs), 10.6% reported having 
completed Year 12 as their highest level of educational attainment, 22.7% had 
completed a Certificate III or IV and 6.1% had completed an Advanced Diploma or 
Diploma. 

Median weekly 
household income 

$1,346 

Motor vehicles per 
dwelling 

1.8 

2.2.11.3 Transport  

The community profile above indicates a high level of reliance on the private motor vehicle. The nearby  
New England Highway/Bridge Street is the primary road for those accessing Tamworth and Newcastle. 
Approximately 9,060 vehicles travel on the New England Highway/Bridge Street on a daily basis (RMS, 2019).  

Public transport is available from Muswellbrook Station including trains to Newcastle Interchange and 
Telarah, trains to Central Station and Armidale and local buses and around the township of Muswellbrook.  

2.2.11.4 Social Infrastructure and Community Facilities  

There is limited social infrastructure within the study area. Typical social infrastructure and community 
facilities are provided by the town centre which is located adjacent to the study area.  

2.2.11.5 Utilities  

Public utilities present within the study area include: 

• electrical supply and street lighting 

• telecommunications 

• water supply infrastructure. 

ARTC will consult with public utility authorities as part of the concept design to identify and locate existing 
utilities and incorporate utility authority requirements for any relocations and/or adjustments that may be 
required.  

All socio-economic impacts identified as a result of the Project have been considered in further detail in 
Section 4.10. 
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2.2.11.6 Muswellbrook flying-fox camp 

As outlined in Section 2.2.4.2 a Nationally Important Flying Fox Camp (DoEE 2019b) has been established 
within the study area, along the banks of the Hunter River and Muscle Creek (refer to Figure 2.5). 
Muswellbrook Shire Council has prepared a Muswellbrook Flying-Fox Camp Management Plan (MFFCMP) in 
accordance with the NSW Flying-fox Camp Management Policy 2015 (OEH 2015). 

The MFFCMP identifies that core habitat for the camp is centred on the ARTC land and trees near the 
caravan park. A smaller roost site is also known to be commonly occupied along Muscle Creek, upstream of 
Wilkinson Avenue, near the swimming centre in Olympic Park. At the smaller roost site on Muscle Creek, 
upstream of this study area, the flying-foxes have been known to roost in river oaks, river red gums and 
willows. The historical extent of the camp/known overflow roosting areas along the riparian zones of the 
Hunter River and Muscle Creek are shown in Figure 2.5. 

The camp’s proximity to a caravan park and public facilities including walkways, recreational areas, sporting 
fields, clubs, hotels and the local hospital are the main areas of concern for the community and conflict 
increases when the number of flying foxes increase.  

The objectives of the MFFCMP are to: 

• minimise impacts to the community, while conserving flying-foxes and their habitat; and 

• enable land managers and other stakeholders to use a range of suitable management responses to 
sustainably manage flying-foxes. 

The MFFCMP provides a tool to ensure appropriate management of the camp including outlining the issues 
of concern to the community caused by the presence of flying-foxes, and measures that will be taken to 
manage the land and reduce conflict with the local community.  

Experience in other areas has shown that attempts to move camps are generally unsuccessful, expensive, 
and likely to result in relocation of problems to neighbouring areas. Therefore, management actions at 
Muswellbrook are primarily to reduce the impact of flying-foxes roosting close to residential dwellings and 
to reduce the risk of disease transmission to the local equine industry. 

The management plan provides the framework for guiding Muswellbrook Shire Council’s management 
actions on the land, and in responding to concerns of nearby residents. Given the mobility of flying-foxes 
and the expected variability of the population of the camp over time, the focus of implementation actions 
is on:  

• providing residents with car covers and/or pool covers and/or clothesline covers, where they are 
directly affected by roosting flying-foxes. 

• providing residents with access to a high powered water gurney where they are directly impacted by 
roosting flying foxes 

• education and awareness programs. 

 

  



HUNTER RIVER

MUSCLE CREEK

MUSWELLBROOK

MITCHELL STREET

SYDNEY STREET

MARKET STREET

HUN
TER

 TER
RAC

E

LOWER WILLIAM STREET

WILKINSON AVENUE

WILLIAM STREET

BRI
DGE

S TR
EET

JORDAN STREET

MARKET LANE

MILL STREET

WIL
LIA

M L
ANE

BUDDENS LANE

HAYDON STREET

BROOK STREET

MAITLAND STREET

LOGUES LANE

RE1

RE1

RE2

B2

RU1

W1

RE1

R1

B2

SP2

RE1
RE2

R1

W1

RU1

R1

300000 300250 300500 300750 301000 301250

642
775

0
642

800
0

642
825

0

Legend
Study Area

Land Zoning
B2 Local Centre
R1 General Residential

RE1 Public Recreation
RE2 Private Recreation
RU1 Primary Production
SP2 Infrastructure
W1 Natural Waterways

Image Source: ESRI Imagery Basemap Data source:  LPI (2017)

K:\J
obs

\45
48-

art\
3-d

raw
ings

\Fig
ure

s_R
01\

454
8_0

32_
Zon

ing.
mxd

    1
6/0

9/2
019

    1
0:4

6:4
8 A

M

Land zoning
FIGURE 2.8

!°

0 100 200 Metres GDA 1994 MGA Zone 56

1:5
000

at A
4

Scal
e



 

Hunter River and Muscle Creek Bridge Replacement Project, Muswellbrook 
4548_R01_REF_Hunter River_Final V4 

Project Description 
35 

 

2.3 The Proposed Project 

ARTC are proposing to replace the existing two rail underbridges with a single concrete ballast top bridge. 
The proposed structure will be constructed on a new rail alignment approximately 10 m north of the 
existing track (within the existing rail corridor), with the bridge superstructure constructed entirely above 
the 1% AEP flood level (refer to sheet MUS-S-SK02 or MUS-S-SK10 of the General Arrangement Design).   

Key elements of the Project are shown in Figure 2.3 and Appendix F and include: 

• Construction of new 185 m, multi-span ballast top concrete bridge to replace the existing Muscle Creek 
and Hunter River bridges. Bridge to be constructed on a new alignment, located on the northern side of 
the existing bridges. New piers will need to be constructed on both banks of Muscle Creek and the 
Hunter River. Temporary ramps will need to be constructed half way down the bank and sheet 
piling/temporary shoring works will be required on the waterway side of each pier. 

• Demolition and disposal of existing bridge superstructures. The existing piers are to remain in place. 

• Removal of existing rail, sleepers and ballast from redundant track formation.  

• Extension of the existing box culvert structure at 289.511 km. 

• Construction of 340 m long (approx.) section of new track formation. New formation to be constructed 
on a new alignment located on the northern side of the existing track. 

• Reconditioning 100 m long (approx.) section of existing track formation at country end tie in. 

• Construction of new maintenance access roads to city and country abutments of the combined Muscle 
Creek/Hunter River bridge. 

• Track vertical and horizontal realignment works from 289.017 km (at the ‘city end’) to 289.665 km  
(at the ‘country end’), a distance of 648 m. 

• Temporary works for construction including: 

o site preparation works as required to utilise an old fuel depot (Caltex) site for site laydown 

o establishment of site laydown on the country end of the Hunter River. 

o clearance of understorey on part of the island to allow for access and material laydown 

o construction of temporary access bridge for access to the island between Muscle Creek and the 
Hunter River.  

• Construction of temporary piling pads and access platforms as required for construction of the new 
bridge. It is noted that this will include platforms on the both banks of the Hunter River for construction 
of new bridge piers and will temporarily affect the existing bank profile.  

• Landscaping and revegetation work. 

• Relocation of existing signalling cables from old to new bridge (will require some minor trenching works). 

• Ancillary works such as temporary site compounds and access/egress to the project area are described 
in Section 2.6. 
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2.4 Construction Methodology 

The Project would be undertaken as a staged approach. The stages of construction are listed in Table 2.3 below.  

Table 2.3 Proposed construction methodology 

Stage 
No. 

Description Proposed Plant Materials Approx. 
Duration 
Works 

Day/Night works 

1 Site Establishment: 

• Site preparation for the compound 
and laydown area 

• Establish compound area and any 
laydown areas 

• Undertake vegetation removal 

D6 Dozer 

20T Excavator 

12T Vibratory Roller 

Watercart 

Truck and Dogs – Material Import 

1500T to 2000T 
Imported Gravel. 

4 weeks Day works only 

2 Mobilisation Small Crane 25T 

Semi-Trailers – Delivery site sheds, Plant, 
other materials 

Site sheds/facilities 2 weeks Day works only 

3 Construction access works including; 

• Temporary bridge over Muscle Creek – 
Note will require access through caravan 
park for Heavy Vehicles.  Includes Driven 
steel pile foundations. 

• Access to country-side of Hunter River. 

• Piling Pads x 2 for piers within Hunter 
River including excavation in 
embankment and potential sheet  
piling works. 

200T Mobile Crane 

20T Excavator 

12T Vibratory roller 

Watercart 

Truck and Dogs 

Temporary Steel Bridge 

Steel Piles 

Sheet Piles 

Select Fill – 1000T 

12 weeks Day works only 

4 Piling Works (ATP) including; 

• 52 x Bridge Piles (Bored) 

100T Piling Rig 

100T Crawler Crane 

20T Excavator 

30T Articulated Dump Truck 

Pile casings 

Pile reinforcement 

Concrete 

14 weeks Day works only 
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Stage 
No. 

Description Proposed Plant Materials Approx. 
Duration 
Works 

Day/Night works 

5 Substructure Concreting works (ATP) 
including; 

• Abutment 1 and 2 

• Pile Caps and Piers 

8T Excavator 

Franna Crane 

Concrete Pump 

Reinforcement 

Formwork 

Concrete - Multiple 
pours, max approx. 
150m3 

28 weeks Day works only 

6 Site Preparation works for Superstructure 
Install (ATP) Including; 

• Setup/Mobilisation of Girder  
Launching system 

• Stitching/Post tensioning of bridge 
girders 

300T Mobile Crane (Unloading Bridge 
Girder) 

Other Equipment TBC 

Precast Bridge Girder 
segments – 30 x 
Segments/Girder  
(60 Total) 

26 weeks Day works only 

7 Superstructure Installation works (ATP) 
including; Girders, Deck, approach slabs 
etc. 

Girder launching systems (TBC) 

Mobile Cranes (Multiple) up to 400T 

Franna Cranes 

Precast Bridge 
components – Multiple 
loads 

10 weeks Day works only 

8 New Formation Construction (ATP) 
including; 

• 100 m on city side of bridge 

• 150 m on country-side of bridge 

20 T Excavator 

Dozer 

12 T vibratory roller (Multiple) 

30 T Articulated Dump Trucks x 2 

Watercarts 

Truck and Dogs 

General Fill – 10,000 T 
(3000 T City, 7000 T 
Country) 

Structural Fill/Capping – 
1500 T (600 T City,  
900 T Country) 

4 weeks Day works only 

9 Rail Possession 1 – Track reconditioning 
and Culvert Extension, including; 

• 200 m track reconditioning at Country 
Tie in point 

• 50 m track reconditioning/tie in at city 
end. 

• Culvert extension at CH289.500 

20 T Excavators (Multiple) 

8 T Excavators (Multiple) 

Loader (Multiple) 

30 T Articulated Dump Trucks (Multiple) 

12 T Vibratory rollers (Multiple) 

Watercarts (Multiple) 

Rail tamper/regulator 

Truck and Dogs (Ballast/ Capping/ Structural 
Fill deliveries) – In advance of CD. 

Structural Fill/Capping – 
2000 T (1500 T Country, 
500 T City) 

Ballast – 1000 T (750 T 
Country, 250 T City) 

1 week Day and Night works 
(3 x Consecutive 
nights) 
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Stage 
No. 

Description Proposed Plant Materials Approx. 
Duration 
Works 

Day/Night works 

10 Track Build (ATP) including; 

• Ballast 

• Sleepers 

• Rail 

Loader 

8 T Excavator 

Hi Rail Dump Truck 

Possi-track 

Truck and Dogs (Ballast Deliveries) 

Ballast – 2000 T 

Sleepers – 840 

Rail – 1000 m 

2 weeks Day works only 

11 Rail Possession 2 – Commissioning new 
bridge including; 

• Complete track build 

• Tamping 

• Rail adjustments 

• Removal rail, sleepers and ballast  
(old formation). 

• Relocate signals to new Bridge 

Loader (Multiple) 

8 T Excavator (Multiple) 

Hi Rail Dump truck 

Possi-track (Multiple) 

Rail tamper/regulator 

Nil 1 week Day and Night Works 
(3 x Consecutive 
nights) 

12 Rail Possession 3 – Demolition of existing 
bridges including; 

• Demolition substructure of Muscle 
Creek 

• Demolition substructure of Hunter 
River 

600T Crawler crane 

100T Mobile Crane 

Franna Crane 

300 T – 400 T Mobile Crane 

Semi-Trailers (Multiple) 

Nil 1 week Day and Night works 
(3 x consecutive 
nights) 

13 Demobilisation and site tidy (ATP) 
including; 

• Removal of temporary bridge over 
muscle creek. 

• Landscaping/revegetation works 

• General site tidy. 

200 T Mobile Crane 

20 T Excavator 

8 T Excavator 

Watercart 

Nil 12 weeks Day works only 
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2.5 Plant and Equipment 

Plant and equipment required for the construction of the Project is identified in Table 2.3. 

2.6 Ancillary Works 

2.6.1 Site Access 

The proposed Project will have the following access/egress points: 

• Access to the eastern extent of the study area and main site compound will be via the existing rail 
access gate located on the southern side of Lower William Street (refer to Plate 2-2). 

• Access to the island between Hunter River and Muscle Creek via the proposed temporary bridge which 
will be access through the proposed site compound (refer to Plate 2-4) located off Lower William Street 
(heavy vehicles). 

• Temporary access to the island during construction of the temporary bridge will be via the Caravan Park 
and through the existing rail access gate. 

• Access to the western extent of the study area via the rail access gate located off Logues Lane (refer to 
Plate 2-3).  

Access/egress to the study area is shown in Figure 2.3. 

2.6.2 Site Compound and Laydown Areas 

The proposed Project site compound and stockpile area is located within the former Caltex fuel depot site, 
Lot 1 DP430662 along Lower William Street. The site compound will include temporary personnel facilities, 
a stockpiling area for new and old materials as well as a security fence and sediment fencing around the 
perimeter.  

A number of temporary laydown areas will also be required as part of the Project, including: 

• A laydown area located in the land island between Muscle Creek and Hunter River on ARTC owned land 
(Lot 1 DP 1165289). 

• A laydown area located in Lot 322 DP 997929 located to the west of the Hunter River. This area is 
privately owned and ARTC are proposing to lease this area from the current Dairy Farm owner for the 
entire construction duration. 

• Additional laydown areas may be established as required in the existing rail corridor providing that 
these areas fall within the assessed study area in this REF.  

The proposed site compound and laydown areas are shown in Figure 2.3. 

2.7 Land acquisition and lease agreements 

The Project will involve construction activities within and outside of the existing rail corridor. All permanent 
infrastructure will be located within the rail corridor, whereas temporary facilities and ancillary works such 
as site compounds and laydown areas etc will be located outside of the existing rail corridor.  
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ARTC will enter into lease agreements where the project requires use of external land.  If any permanent 
infrastructure needs to be constructed external to the existing rail corridor then ARTC will investigate 
acquisition of that land from the respective landholder if required.  

2.8 Commencement, Duration and Construction Hours 

The proposed Project is likely to commence in March 2020 with the duration being approximately  
30 months. 

The majority of works will be undertaken during standard construction hours, being Monday to Friday  
7.00 am to 6.00 pm and Saturday 8.00 am to 1.00 pm.  Infrequent out of hours works will be undertaken 
throughout the Project, with this work largely restricted to scheduled rail possession-based work. 

Refer to Table 2.3 for further details regarding working hours for each construction activity.  

2.9 Options analysis 

2.9.1 Alternatives and Options considered 

As part of the options analysis, each option was reviewed against the Project objectives and the need for 
the works refer to Section 1.3. 

2.9.1.1 Engineering Constraints  

The following engineering constraints are applicable to the Project; 

• Topography – Both Muscle Creek and Hunter River channels have steep banks.  This poses 
constructability issues for the construction of new bridge piers.  

• Site Access - Currently, there is no heavy vehicle access to the island located between Hunter River and 
Muscle Creek.  As such, a temporary access will be required over muscle creek to provide construction 
access to the Island.  

• Flooding - The study area is located in a flood prone area and as such flooding behaviour is to be 
maintained as per the existing structures. This requires the underside of the new bridge superstructure 
to be at the same height or above that of the existing bridges, providing an approximate minimum  
700 mm freeboard above the 1% AEP Flood level. In addition, flooding also restricts the location of new 
bridge piers, with the construction of new piers either at the same location as existing, or outside of the 
main flow channel. This results in a minimum bridge span over the Hunter River of at least 48 m long. 

• Existing Bridges – Both existing bridges have significant main spans requiring a significant volume of 
work to demolish.  This coupled with the work required to construct a new bridges prevents the bridges 
from being feasibly constructed on the same alignment during standard Hunter Valley possession 
timeframes. 

2.9.1.2 Option One - ‘Do Nothing’ 

The ‘Do Nothing’ option involves leaving the existing bridges in service.  This option was not considered on 
the basis that it does not meet the project objective of improving network reliability. 
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2.9.1.3 Option Two – ‘Construct New Bridges on Existing Alignment’ 

This option involves the construction of new bridges on the existing alignment using the existing 
substructure (abutment/piers etc).   This option minimises the amount of auxiliary works required for the 
project as the existing horizontal track alignment will remain unchanged.   

It is noted that this option would require a nonstandard extended duration track possession to allow 
demolition of the existing and construction of the new bridge within a single possession. This was 
considered unacceptable from an operational perspective and therefore the option was not considered  
any further. 

2.9.1.4 Option Three – ‘Construct New Bridge on Southern Alignment’ 

This option involves the construction of the new bridge offline on the southern side of the existing corridor.  
This option allows the bridge to be built entirely offline outside of standard track possessions.  The new 
track alignment requires construction of new track formation at either bridge approach to tie into existing.  
It is noted that this option will result in the horizontal track alignment tightening (currently 240 m radius 
curve) at the city end of the worksite, plus the acquisition of land to accommodate the bridge and 
associated track formation. 

2.9.1.5 Option Four – ‘Construct New Bridge on Northern Alignment’ 

This option also involves the construction of the new bridge offline on the northern side of the existing 
corridor.  Like option three, this allows construction of the bridge entirely offline outside of standard track 
possessions.  The new track alignment requires construction of new track formation at either bridge 
approach to tie into existing.  It is noted that the new track alignment will be improved through a larger 
horizontal curve radius at the city end of the worksite.  The existing rail corridor is also wider on the 
northern side, alleviating the requirement for property acquisitions.  

2.9.1.6 Option Five – ‘Construct Two Separate Bridges’ 

This option involves the construction of two separate bridges with an earth formation between the two 
structures (as per the existing arrangement).  This option could be applied for either alignment as detailed 
in Options 3 and 4 above. 

It is noted that bridge approaches are typically a maintenance issue due to the stiffness difference between 
the bridge (rigid pavement) and earth formation (flexible pavement).  As the distance between the two 
structures equates to approximately 30 m, then a single bridge becomes feasible to mitigate this issue.   
On this basis, this option was not considered further. 

2.9.1.7 Criteria for the Selection of the Preferred Option 

Both Options Three and Four are considered feasible options.  This is on the basis that both meet the 
following criteria; 

• Meet the project objective of Improved network reliability  

• Allows for the bridge to be constructed offline, minimising interaction with the operating railway.   

• Improves future track maintenance requirements through the removal of the rail embankment 
between the existing bridges. 

Option Four however was ultimately selected as the preferred option for this Project.  This selection was 
based on the fact that over Option Three, it provides the following additional benefits; 
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• Further improved track maintenance requirement through improved track geometry, i.e. Increased 
horizontal curve radius. 

• New infrastructure can be built entirely within the ARTC rail corridor.  

2.10 Capital Investment Value 

The proposed Project has a capital investment value of less than $50 million.  
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3.0 Statutory Requirements 

3.1 Environmental Planning and Assessment Act 1979 

The EP&A Act and the associated Environmental Planning and Assessment Regulation 2000 (the Regulation) 
provide the framework for assessing the potential environmental impacts associated with proposed 
developments in NSW. 

This REF has been prepared on behalf of ARTC and given that development consent is not required as 
outlined by the Infrastructure SEPP (ISEPP), the proposed works can be undertaken as an activity under Part 
5 of the EP&A Act, with ARTC as the determining authority. 

3.2 State Environmental Planning Policy (Infrastructure) 2007 

The ISEPP aims to facilitate the effective delivery of infrastructure across the State, including for rail and rail 
infrastructure facilities. Clause 79 of the ISEPP permits development on any land for the purpose of rail 
infrastructure facilities to be carried out by or on behalf of a public authority without consent. Part 1  
Clause 5 of the ISEPP provides for ARTC to be a public authority in respect to development connected with 
rail corridors or railway infrastructure facilities. 

The Project is not located on land reserved under the NPW Act and does not affect land or development 
regulated by the State Environmental Planning Policy (Coastal Management) 2018, State Environmental 
Planning Policy (State and Regional Development) 2011 or State Environmental Planning Policy (Transitional 
Major Projects) 2005 and does not trigger the requirement for development consent or designated 
development.  

As the Project is appropriately characterised as development for the purposes of a rail or rail infrastructure 
facilities and is to be carried out by and on behalf of ARTC, it can be assessed under Part 5 of the EP&A Act. 
Development consent from Muswellbrook Shire Council under Part 4 is not required. 

Part 2, Division 1 of the ISEPP outlines the consultation requirements for public authorities to consult with 
local council and other public authorities before the start of certain types of development, the consultation 
requirements for the Project are further outlined in Section 5.0. 

3.3 Muswellbrook Local Environmental Plan 2008 

The Project is located within the Muswellbrook LGA and development within this area is controlled by 
Muswellbrook Shire Council under the Muswellbrook Local Environment Plan 2009 (LEP 2009). In 
accordance with the LEP 2009 the study area is located within the land use zones, SP2- Infrastructure, RE1 – 
Public Recreation and RE2 – Private Recreation. Table 3.1 identifies the permissibility of the proposed 
Project under each land zoning under the LEP 2009.  

Table 3.1 Permissibility of the proposed Project 

Zoning Area Permissible 

SP2 – Infrastructure Proposed bridge replacement Permitted with consent 

RU1 – Primary Production  Proposed laydown area (west of the Hunter River) Prohibited 

RE2 – Private Recreation Proposed Site compound and laydown area 
(island) 

Prohibited 
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The provisions of Clause 79 of the ISEPP, permits development on any land for the purpose of railway or rail 
infrastructure facilities to be carried out by or on behalf of a public authority without consent. The 
proposed Project is therefore permitted without development consent from Muswellbrook Shire Council. 

3.4 Other Relevant NSW Legislation  

3.4.1 ARTC Code of Practice for Environmental Impact Assessment of 
Development Proposals in New South Wales 

The provisions outlined in Clause 244E of the Environmental Planning and Assessment Regulation 2000 
require activities undertaken by ARTC under Part 5 of the EP&A Act comply with the ARTC Code of Practice 
for Environmental Impact Assessment of Development Proposals in New South Wales 2006 (Code of Practice).   

The Project is considered to be a Class 4 proposal as per the Code of Practice. 

3.4.2 Protection of the Environment Operations Act 1997 

The Protection of the Environment Operations Act 1997 (POEO Act) establishes the procedures for issuing 
licences for environment protection in relation to aspects such as waste, air, noise and water pollution 
control. The owner or occupier of the premises engaged in scheduled activities is required to hold an EPL 
and comply with the conditions of that licence. 

Under Part 3.2 of the POEO Act, the carrying out of scheduled activities as defined in Schedule 1 requires an 
environment protection licence.  

Under Schedule 1 Clause 33 ‘Railway Systems Activities’, is a scheduled activity if it results in: 

(a) The installation, on site repair, onsite maintenance or on site upgrading of track, including the 
construction of significant alteration of any ancillary works, or 

(b) The operation of rolling stock on tracks. 

ARTC currently holds EPL 3142 which will apply to the proposal. The Project will involve the upgrade of 
existing track and ancillary works. A variation to EPL3142 is not required as the Project does not propose to 
construct new track greater than 5 km in length, and no land is being acquired 

3.4.3 State Environmental Planning Policy No 44 – Koala Habitat Protection 

The Muswellbrook LGA is identified on Schedule 1 of SEPP 44. SEPP 44 encourages the conservation and 
management of natural vegetation areas that provide habitat for koalas. 

The field assessment undertaken on the 28 February 2019 determined that the study area does not provide 
core koala habitat or potential koala habitat as defined by SEPP 44. 

3.4.4 Biodiversity Conservation Act 2016 

The BC Act 2016, and associated Local Land Services Amendment Act 2016, commenced in August 2017.  

The purpose of the BC Act is to maintain a healthy, productive and resilient environment for the greatest 
well-being of the community, now and into the future, consistent with the principles of ecologically 
sustainable development. It provides for listing and protection of threatened species and threatened 
ecological communities, biodiversity conservation, identifying area of outstanding biodiversity value and for 
biodiversity offset schemes and biodiversity certification of land. 
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If an activity potentially affects any threatened flora or fauna species, populations or ecological 
communities listed by the BC Act, a test of significance is required. The test of significance, referred to in 
Section 7.3 of the BC Act, determines whether the Project under Part 5 is likely to have a significant impact. 
It is applied as part of the Biodiversity Offsets Scheme entry requirements for Part 5 activities under the 
EP&A Act. If the activity is likely to have a significant impact or will be carried out in a declared area of 
outstanding biodiversity value, a proponent must either apply the Biodiversity Offsets Scheme (Division 4) 
or prepare a species impact statement (SIS) (Division 5). 

Note: If the likely significant effect on threatened species is the only likely significant effect on the 
environment, an environmental impact statement (and associated development consent under Part 4 of the 
EP&A Act) may be dispensed with and a species impact statement or biodiversity development assessment 
report prepared with an REF under Part 5 of the EP&A Act. 

A biodiversity assessment was carried out by Umwelt and is provided in full in Appendix B and summarised 
in Section 4.3 of this REF. The study area was assessed for the potential presence of threatened species; 
populations and ecological communities listed under the BC Act and concluded that the proposed works 
may impact the grey-headed flying-fox (Pteropus poliocephalus) particularly where intensive noisy 
construction activities occur when the young are dependent on their mothers. 

3.4.5 Fisheries Management Act 1994 

The FM Act also provides for the conservation, protection and management of fisheries, aquatic systems 
and habitats in NSW. The FM Act establishes mechanisms for:  

• the listing of threatened species, populations and ecological communities or key threatening processes 

• the declaration of critical habitat 

• consideration and assessment of threatened species impacts in the development assessment process. 

The Hunter River and Muscle Creek are both mapped as Key Fish Habitat. The study area provides habitats 
for a number of threatened species, populations and an ecological community as, listed under the FM Act.  
A Seven-Part Test under the FM Act was undertaken for the southern purple spotted gudgeon (Mogurnda 
adspersa) and concluded the proposed works are unlikely to significantly impact the southern purple 
spotted gudgeon.  

The Project will require consultation with DPI to determine whether the following permits under the  
FM Act are required: 

• dredging and reclamation work in water land as per Section 201 of the FM Act. The works are unlikely 
to be considered as ‘minor works’ and therefore the exemption that may be provided clause 263 of the 
Fisheries Management (General) Regulation 2010 is unlikely to apply 

• blockage/obstruction of free passage of fish under Section 219 of the FM Act. The Project would 
temporarily alter the watercourse and flows and to all intents and purposes may obstruct fish passage 
at some stages during construction.  

3.4.6 National Parks and Wildlife Act 1974 

The National Parks and Wildlife Act 1974 (NPW Act) aims to conserve nature, objects, places or features of 
cultural value within the landscape. The NPW Act is the primary legislation regulating Aboriginal cultural 
heritage in NSW.  

http://www.environment.nsw.gov.au/biodiversity/entryrequirements.htm
http://www.environment.nsw.gov.au/biodiversity/assessing-biodiversity-impacts-part-five-activities.htm
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Items of Aboriginal cultural heritage (Aboriginal objects) or Aboriginal places (declared under Section 84) 
are protected and regulated under the NPW Act. Aboriginal objects are protected under Section 86 of the 
NPW Act. Under Section 90(1) of the NPW Act, the Secretary may issue an Aboriginal heritage impact 
permit for an activity that would harm an Aboriginal object.  

An Aboriginal Archaeology Due Diligence Assessment was prepared for the Project and identified that 
further Aboriginal cultural heritage investigations would be required for the new bridge piles and 
temporary bridge. Dependent on the results of test excavation, an Aboriginal Heritage Impact Permit (AHIP) 
may be required for the Project.  

Further assessment of the potential impacts on Aboriginal cultural heritage is provided in Section 4.4 and in 
full in Appendix C. 

3.4.7 Water Management Act 2000 

The objects of the Water Management Act 2000 (WM Act)are to provide for the sustainable and integrated 
management of the water sources of the State for the benefit of both present and future generations 
including protecting, enhancing and restoring water sources, their associated ecosystems, ecological 
processes and biological diversity and their water quality.  

Licences and approvals under the WM Act are required for: 

• Water Access Licence (under Chapter 3, Part 2) – to take surface or ground water where a statutory 
water sharing plan is in place 

• Water Use Approval (Section 89) - using water extracted for the Project 

• Water Management Approval (Section 90) - undertaking any work involving supply, drainage or flood 
works 

• Activity Approvals (Section 91) – undertaking a controlled activity within waterfront land or aquifer 
interference activity during excavations.  

The Water Sharing Plan for the Hunter Regulated River Water Source 2016 applies.  Whilst the project will 
not extract water from the Hunter River or Muscle Creek, there is potential for interface with groundwater 
during piling excavations that will require dewatering.   

The dewatering volume is expected to be minimal and temporary with the groundwater resource pool 
unlikely to be reduced by more than three megalitres per year or at an instantaneous rate of greater than 
five litres per second. Due to the exemption provisions, in Schedule 4, Part 1 of the Water Management 
(General) Regulation 2018 for Transport Authorities and given that dewatering is unlikely to significantly 
affect the environment, ARTC is exempt from requiring a water access licence and water use approval.   

A water management approval will be required for dewatering activities. 

Due to the location of works within 40 m of Muscle Creek a controlled activity approval under Section 91 of 
the WM Act will be required. 

The project could be defined as a ‘minimal impact aquifer interference activity’ in accordance with the NSW 
Aquifer Interference Policy (DPI Water 2012), however aquifer interference approvals have not commenced 
and are unlikely to be required. 
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3.4.8 Heritage Act 1977  

The Heritage Act 1977 (Heritage Act) aims to provide for the identification, registration and conservation of 
items of State heritage significance. The Hunter River underbridge is listed on the section 170 of the NSW 
State Agency (ARTC) Heritage Register. The underbridge is not, however, subject to any local or State 
heritage listings. 

As the Hunter River underbridge is included in the ARTC s170 Heritage Register, it will require further, more 
detailed assessment prior to any demolition works or removal of structure. Any assessment must comply 
with the requirements of ARTC’s internal heritage management processes and procedures as they relate to 
the s170 Heritage Register. 

Further assessment of the potential impacts on non-Aboriginal heritage is provided in Section 4.5.  

3.4.9 Waste Avoidance and Resource Recovery Act 2001 

The main objectives of the Waste Avoidance and Resource Recovery Act 2001 is to develop and support the 
implementation of regional and local programs to meet the outcomes of a State-wide strategy for waste 
avoidance and resource recovery and to minimise the consumption of natural resources and final disposal 
of waste by encouraging the reuse and recycling of waste. 

The reporting of waste generation and waste disposal would be undertaken as part of the proposed Project 
during the construction and operational phases. Procedures would be implemented during construction in 
an attempt to promote the objectives of the Waste Avoidance and Resource Recovery Act 2001, refer to 
Section 4.11. 

3.4.10 Contamination Land Management Act 1997 

The Contamination Land Management Act 1997 (CLM Act) establishes a process for investigating and 
remediating land where contamination presents a “significant risk of harm” to human health or the 
environment. It applies to contamination which occurred before or after its commencement. 

A search of the NSW EPA Contaminated Land Register did not identify any registered contaminated sites 
within 1 km of the study area. The former Caltex Depot at 1 Lower William Street, Muswellbrook is listed on 
the Contaminated Sites Notified to EPA, however regulation of this site is not required. A search of the 
ARTC contaminated sites mapping database was undertake 2 July 2019 and so listed sites were identified in 
the study area.  

The potential for the Project to encounter contamination is considered in Section 4.1.  

3.4.11 Biosecurity Act 2015 

The objective of the Biosecurity Act 2015 is to provide a framework for the prevention, elimination and 
minimisation of biosecurity risks posed by biosecurity matter, dealing with biosecurity matter, carriers and 
potential carriers, and other activities that involve biosecurity matter, carriers or potential carriers. 

ARTC implements a vegetation maintenance program for their entire rail network. As part of this program, 
an annual weed control program is undertaken (including the Ulan Line) which focuses on the control of 
noxious species within the rail corridor.  

Ten exotic species were identified within the study area that are listed as a priority weed on the 
Department of Primary Industries NSW Weedwise (2019c). Priority weeds (as listed for the Muswellbrook 
LGA) should be removed and disposed of at an appropriate waste facility. 



 

Hunter River and Muscle Creek Bridge Replacement Project, Muswellbrook 
4548_R01_REF_Hunter River_Final V4  

Statutory Requirements 
48 

 

3.5 Commonwealth Legislation 

3.5.1 Environment Protection and Biodiversity Conservation Act 1999 

Under the EPBC Act a referral is required to the DoEE, for proposed actions that have the potential to 
significantly impact on matters of national environmental significance or the environment of 
Commonwealth land. These are considered in Section 4.0 of the REF. 

An Assessment of Significance under the EPBC Act was undertaken for the vulnerable grey-headed flying 
fox (Pteropus poliocephalus). The assessment considered the Referral guideline for management actions in 
grey-headed and spectacled flying-fox camps (DoE 2015) which notes that actions taken at a camp that are 
likely to require referral under the EPBC Act, because they are likely to have a significant impact, include: 
clearing vegetation, dispersal of animals, in situ management or other impacts on nationally important 
flying-fox camps that are not carried out in accordance with relevant mitigation measures. The Project is 
not minor, routine camp management and is unable to be carried out in accordance with the mitigation 
standards provided in Part 3 of the referral guideline, therefore there is a risk of significant impact to the 
camp, Accordingly the Project was referred on the 20 August 2019 under Part 9 of the EPBC Act. 

The referral (EPBC 2019/8507) was determined on the 6 September 2019 to be not a controlled action 
provided it is undertaken in the manner set out in the decision.  

3.6 Approvals, licences and permits 

The licences and approvals required for the proposed Project are listed in Table 3.2. 

Table 3.2 Summary of licensing and approval required 

Requirement Timing 

A Road Occupancy Licence will be required for any development works 
within the road corridor from the relevant road authority (MSC/Road and 
Maritime Services), in accordance with Section 138 of the Roads Act 1993. 

Before construction within 
the road reserve. 

ARTC holds EPL number 3142, refer to Section 3.4.2 EPL number 3142 
authorises the carrying out of the scheduled activities - i.e. railway systems – 
on licensed “premises”, which includes the land and infrastructure comprising 
the Main Northern Railway Line. No changes to the EPL is required as part of 
the proposed Project, however the conditions contained within the EPL must 
be adhered to. 

Before construction within 
the rail corridor 

Dredging and reclamation work in water land, ARTC will consult with DPI, 
and if required will apply for a Part 7 FM Act permit.  

Before construction within 
areas of Key Fish Habitat 

Blockage/obstruction of free passage of fish under Section 219 of the FM Act. 
The Project would temporarily alter the watercourse and flows and to all 
intents and purposes may obstruct fish passage at some stages during 
construction. ARTC will consult with DPI, and if required will apply for a Part 
7 FM Act permit. 

Before construction within 
areas of Key Fish Habitat 

The Project is in and adjacent to core habitat of a Nationally Important Flying-
fox camp for the vulnerable grey-headed flying-fox. The Project was referred 
under part 9 of the EPBC Act and determined (EPBC 2019/8507) to be not a 
controlled action provided it is undertaken in the manner set out in the 
direction. All conditions of the determination are to be implemented.  

Throughout construction. 
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Requirement Timing 

A Controlled Activity Approval and a Water Management Approval are likely 
to be required for activities on waterfront land and for dewatering activity 
respectively in accordance with the Water Management Act 2000.   

Before construction. 

EPBC Controlled Action approval Required if referral 
conditions, including GHFF 
MP, not complied with. 
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4.0 Environmental Impact Assessment 

This section of the REF provides a detailed description of the potential environmental impacts associated 
with the construction and operation of the Project. All aspects of the environment potentially impacted 
upon by the Project are considered. This includes consideration of the factors specified in clause 228(2)  
of the Environmental Planning and Assessment Regulation 2000 as summarised in Section 6.1. Site-specific 
environmental mitigation measures are provided to mitigate the identified potential impacts. 

4.1 Topography, Geology, Soils and Contamination  

An assessment has been undertaken to identify the potential impacts of the Project on topography, 
geology, soils and potential contamination. 

4.1.1 Construction 

4.1.1.1 Topography 

The works may result in minor alterations to the land surface due to excavation and backfilling activities 
from the construction of the new bridge structure, vegetation removal, re-location of signals and culvert 
works. However, it is not expected or intended for the works to substantially alter the topography within 
the study area. Upon completion of the works the ground surface would be re-established as closely as 
possible to its original condition and gradient. 

4.1.1.2 Soils 

The proposed construction activities, including ground disturbance, removal of vegetation and excavation, 
would temporarily expose soils to erosion risks. 

Erosion can lead to the degradation of soil substrates and reduction in soil stability (slumping and gully 
erosion). Erosion and sedimentation risks would be elevated in areas with steeper slopes. Construction 
activities would be staged to minimise the extent of soil disturbance and disturbed areas would be 
stabilised and reinstated as soon as practical. Erosion impacts as a result of the Project would be minor and 
temporary considering the staged approach to construction and the installation of erosion and sediment 
controls. 

4.1.1.3 Acid Sulfate Soils  

As noted in Section 2.2.1, land within the study area is not mapped at risk of potential acid sulfate soils and 
it is therefore unlikely that potential acid sulfate soils or acid sulfate soils would be encountered or 
disturbed during construction. 

4.1.1.4 Salinity 

As noted in Section 2.2.1, land within the study area is not mapped at risk of saline soils. It is therefore 
unlikely that saline soils would be encountered or disturbed during construction. 

4.1.1.5 Contamination/Hazardous Substances  

A search of the ARTC contaminated lands database did not identify any listed sites within the study area. 
The closest listed site is located at Muswellbrook railway station which would not be disturbed as part of 
this Project.  
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During construction, the potential exists for contamination to occur as a result of spills of hydraulic oil and 
fuels from equipment or vehicles.  Adequate storage and refuelling controls would be installed to mitigate 
impacts. Plant and equipment would be maintained to minimise the potential for leakages. Any accidentally 
contaminated soil would be excavated, stockpiled, chemically classified for disposal and transported to an 
appropriately licensed waste facility. 

No sub-surface excavations are proposed in the site compound and therefore there is a low risk of 
encountering contamination during the lease of the former Caltex Depot at 1 Lower William Street. 
However, ARTC would need to confirm the current status (no regulation required under the CLM Act) of the 
site with the EPA in regards to ongoing monitoring and regulation under the CLM Act. It is also noted that 
the site is currently undergoing remediation activities and ARTC would need to confirm what remedial 
actions have been completed.   

It is understood that all remediation activities of the site will be completed prior to ARTC leasing the site 
during the construction of the Project. As such, ARTC would not be required to undertake any remediation 
of the site in regard to contamination associated with the previous land use. ARTC will however be required 
to return the site to its pre-existing condition at the end of the construction period. This may involve minor 
work to improve the aesthetic condition of the site and would not compromise the existing remediation 
actions undertake to date.  

Construction for the temporary bridge would be undertaken directly adjacent to the former Caltex Depot. 
As such there is the potential that chemicals/fuels once stored on the former Caltex site could have 
migrated offsite. It is recommended that ARTC undertake contamination sampling in the area proposed for 
the temporary bridge to confirm if the soils in this area have been impacted by adjacent land use activities.  

A number of hazardous substances were identified during SLR’s hazardous materials survey as identified in 
Section 2.2.1. The inappropriate handling of asbestos can result in impacts to human and environmental 
health. As a result of the survey, there are detailed site/work-specific requirements and precautions that 
must be taken in the management, control and removal of hazardous materials. A summary of the 
recommendations from the hazardous material survey report (Appendix A) is provided below: 

• Friable asbestos in the form of rope debris/gasket was identified on the centre bridge at the ground 
floor of the island. This material was removed as part of the Hazardous Materials Survey and is no 
longer present on site.  

• All of the following Asbestos Containing Materials (ACM) was found to be in a poor or very poor 
condition and was unsealed therefore it should be removed as soon as possible. The ACM are as 
followed: 

o Unsealed Fibrous Cement - Communication pit - Telstra pit 

o Unsealed Fibrous Cement - FCS Debris - The Island 

o Unsealed Fibrous Cement - FCS Debris - The Island - Old metre board 

o Unsealed Fibrous Cement - FCS Debris - The Island – Debris North of Old metre board 

• Asbestos cement (AC) fragments were identified on the ground surface on the Island. The possible 
presence of any asbestos fragments in the subsoil should be investigated by a competent consultant 
prior to any subsoil disturbance within the inspected area (or other surrounding areas that may be 
similarly affected) and appropriate action taken. 
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In accordance with the above recommendations, the removal of ACM would be undertaken by a suitably 
licenced professional and disposed of in accordance with the EPA (2014) Waste Classification Guidelines. An 
independent hazardous materials clearance would be issued to ARTC to certify the area is free from ACM 
and records of lawful disposal would be provided.  

If suspected contamination is encountered the works would cease, access would be restricted, and the 
nature and extent of the contamination determined. Contaminated excavated material would be classified 
in accordance with the Waste Classification Guidelines (EPA, 2014) before any off-site disposal at a suitably 
licensed waste facility. Evidence of lawful disposal would be supplied to ARTC.  

4.1.2 Operation  

The operation of the Project would have no material change to topography or soils.  

4.1.3 Mitigation and Management Measures  

Environmental management measures for topography, geology, soils and contamination are presented in 
below. 

Erosion and Sedimentation Controls 

• A site-specific Soil and Water Management Plan (SWMP) incorporating an Erosion and Sediment 
Control Plan (ESCP) will be developed in accordance with The Blue Book - Managing Urban Stormwater: 
Soils and Construction. (Landcom, 2004), as part of the CEMP and implemented throughout the 
construction period. 

• The ESCP will include erosion and sediment control plans for all stages of construction, consider soil 
erodibility, include at-source controls, provide for the protection of waterways and stockpile 
management, include monitoring and reporting checklists and detailed consideration of measures to 
prevent, where possible, or minimise any potential erosion and sedimentation impacts. 

• The ESCP will include the following environmental management measures: 

o Install sediment controls on the downslope side of any disturbed areas including excavated, graded 
and stockpile sites where erosion may result in impact to the surrounding area. 

o Locate stockpiles of ballast or other construction materials a suitable distance from Hunter River 
and Muscle Creek, drainage lines, and culverts and provide appropriate containment measures 
around the stockpiles, so as to prevent impact from any contaminated runoff. 

o Work areas, stockpile sites and access tracks to be preferentially established on already disturbed, 
un-vegetated areas. 

o Install rumble grids or ballasted ground at site access points (in Lower William Street, Logues Lane 
and the caravan park) to minimise the potential for mud tracking offsite. 

o Temporary stockpiles shall be stabilised to prevent wind and water erosion where they are located 
for an extended period of time (i.e. 2 weeks). 

o Restrict works during and after periods of high rainfall to minimise site disturbance and 
sedimentation. 

o Stabilisation of disturbed areas is to be staged during the works consistent with the activities being 
performed. 
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o Routinely check erosion and sediment controls to ensure they are maintained, in good condition 
and continue to be effective. 

o Vehicles leaving site will be cleaned of loose mud and debris prior to leaving the site.  

o Public sealed roads will be cleared of loose debris as soon as practicable.  

Contamination 

• During the construction of the temporary bridge, ARTC should undertake contamination testing of the 
excavated material on the eastern side of Muscle Creek to identify if any contaminants are present in 
the soil. The excavated material would be stockpiled separately and adequately contained until testing 
and confirmation of results have been received.  

• All materials including paints, coatings and fuels used when working over a waterway to be 
appropriately contained and hand held tools tethered correctly 

• If contaminated soils are uncovered during the construction works, the soils would be covered and 
segregated for further testing and analysis. All works within the vicinity must cease immediately and 
ARTC Project Manager be notified immediately. 

• Contaminated soils would be lawfully managed on site and where appropriate disposed at a facility 
licenced to accept such waste. 

• Procedures will be developed for the management of all unexpected asbestos finds in accordance with 
AS4964 

• If any material that may contain asbestos is found on site that is not included within the register, the 
material should be sent for identification and expert advice sought. The material should be assumed to 
contain asbestos in the interim. 

• Any areas of the worksite that are found to contain ACM, shall be signposted with appropriate warning 
signs to ensure that asbestos is not unknowingly disturbed without the correct precautions being 
taken.  

4.2 Hydrology, Water Quality and Flooding  

A qualitative assessment has been undertaken to identify the potential impacts of the Project on hydrology, 
water quality and flooding. 

4.2.1 Construction 

4.2.1.1 Water quality 

The proposed works would include a number of activities that would disturb the existing ground surface 
including excavation, vegetation removal, and piling works for the installation of new bridge piers (refer to  
Section 2.3 for a full list of the proposed construction works). To facilitate construction of the new piers, 
ramps will need to be constructed half way down the bank of the Hunter River and Muscle Creek and sheet 
piling/temporary shoring works will be required on the waterway side of each pier. The project design has 
sought to locate minimal infrastructure within the banks of the watercourse and to avoid construction 
below the expected water level and within active waterways.   
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The earthworks and stockpiling associated with construction of the Project have the potential to 
temporarily expose soils increasing the risk of erosion. This may lead to increased sedimentation of 
downstream environments, either directly via stormwater run-off or deposition of soils. Similarly, if 
sediment-laden run-off from stockpiles enter watercourses, this may result in increased turbidity and 
enhanced sedimentation. Increased sediments and pollutants in waterways can result in increased 
turbidity, decreased light levels for submerged aquatic vegetation, and smothering of benthic organisms.   

Silt curtains would be installed downstream of the new piers within the Hunter River and Muscle Creek and 
any temporary piers associated with the temporary bridge across Muscle Creek to contain and control silt 
during excavation and to prevent sediment plume migration downstream from the study area.  

During construction, the potential exists for spills of hydraulic oil and fuels from equipment or vehicles. In 
the instance of a spill occurring, the impact would be minor and localised as the quantity of hydraulic oil 
and fuels would be kept to a minimum and would be stored in a suitably bunded and covered area. 
Adequate storage and refuelling controls would be installed to mitigate impacts. Plant and equipment 
would be maintained to minimise the potential for leakages. Appropriately sized spill kits would be clearly 
identified and available on site for use in the event of a spill.  

Dewatering is to be managed and monitored to ensure existing receiving water quality prior to discharge is 
maintained.  

Ancillary sites are proposed to be located within the study area. All earthwork and ancillary sites would have 
appropriate erosion and sediment controls in accordance with the Blue Book. 

With the implementation of water management and erosion and sediment control measures outlined in 
Section 4.2.3, potential construction related hydrology and water quality impacts would be appropriately 
managed and are anticipated to be minor. 

4.2.1.2 Flooding  

Construction activities are not expected to negatively impact on flooding behaviours within and 
surrounding the study area. Stockpile locations and storage of equipment would be located in areas that 
are not susceptible to regular flooding. Parts of the study area may however be impacted during a flood 
event and construction may be interrupted. Potential impacts would be appropriately managed by 
monitoring the weather and water levels within Hunter River and Muscle Creek. In the event of a flood 
event, the contractor as part CEMP will develop a demobilisation strategy from the construction site.  

The construction of the temporary bridge across Muscle Creek would require the installation of temporary 
piers. The concept design has included an assessment of the available flooding data to ensure that the 
operation of the Project does not adversely impact on the conveyance of the water courses. As the design 
for the temporary bridge progresses, ARTC would ensure that the temporary bridge is designed to not 
adversely impact upon flooding behaviour.  

4.2.1.3 Groundwater  

The proposed works have the potential to intercept groundwater during construction works such as piling 
works. It is anticipated that less than 3ML of groundwater may need dewatering from excavations for piles. 
This minimal and temporary extraction is unlikely to significantly affect the environment and could be 
defined as a ‘minimal impact aquifer interference activity’ in accordance with the NSW Aquifer Interference 
Policy (DPI Water 2012). 

Prior to construction a CEMP will be prepared that will detail management measures in the event that 
groundwater is intercepted during construction works, including measures to manage the groundwater and 
ensure discharge has a minimal impact on receiving water quality.  
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4.2.2 Operation  

The risk of sediment-laden run-off during operation would be minimal as all areas temporarily impacted 
during construction would be sealed or rehabilitated to prevent soil erosion from occurring.  

The Project would result in a minor increase in the amount of impermeable surfaces. However, it is 
anticipated that this increase would result in minimal excess run-off and surface water volume in the study 
area would continue to be diverted into the existing drainage system with all water reporting to the same 
catchments as present.  

The Project will also extend an existing culvert with similar or greater capacity and will not alter any wider 
stormwater system.  

The concept design for the underbridge has included an assessment of the available flooding data to ensure 
that the operation of the Project does not adversely impact on the conveyance of the water courses. The 
main purpose of the flooding assessment was to enable geometrical design of the structure for compliance 
with AS5100.1 for the bridge soffit level to be above the 1:100 year ARI (1% AEP) flood level for flood 
immunity and serviceability. The proposed structure soffit will be located at a minimum of RL145.904 m, 
achieving a minimum freeboard above the 1% AEP flood level of approximately 700 mm. No additional 
bridge piers will be installed within the Hunter River or Muscle Creek channels, unless they are colinear 
with the existing piers, or their inclusion can be demonstrated (by Hydrological Modelling) to result in no 
increase of flooding on external properties upstream or downstream of the site.  In summary therefore, it is 
anticipated that local flooding behaviour will not be affected as a result of the Project.  

There is no operational impact anticipated to groundwater or flooding as a result of the Project.  

4.2.3 Mitigation and Management Measures  

Environmental management measures for hydrology, water quality and flooding are presented below. 

Hydrology and flooding 

• Detail design to ensure no change to the wider stormwater system in the locality. 

• Hydraulic modelling during detail design will verify the Project shall result in no increase to existing 
flood Level upstream or downstream of the worksite. 

Water Quality 

• Implement SWMP and ESCP during construction, including silt curtains etc. 

• Do not discharge water or wastewater directly into stormwater, creeks, and drainage channels or into 
surrounding land. Stormwater will be captured and treated prior to discharge offsite if required.  

• Do not perform maintenance of equipment or vehicles on site. If unavoidable carry out away from 
watercourses and drainage lines and use drip trays or catch trays beneath equipment/vehicles being 
maintained. 

• Do not store equipment and materials within 40 m of watercourses. 

• A spill response plan would be developed for the Project. This plan would detail measures for 
compliance with ARTC’s Pollution Incident Response work instruction - ENV-WI-002, spill prevention, 
containment and clean-up of accidental spills of fuels and chemicals.  
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• The storage, handling and use of chemicals and fuel would be in accordance with the Work Health and 
Safety Act 2011 and WorkCover's Storage and Handling of Dangerous Goods Code of Practice.  

• All spills will be managed in accordance with ARTC’s Pollution Incident Response work instruction – 
ENV-WI-002. Any spills with the potential for material harm to the community or environment will be 
notified to the EPA by ARTC.  

• Vehicle movements would be restricted to designated roadways and access points where feasible. 

• If dewatering is required, the activity is to be monitored to ensure existing receiving water quality is 
maintained. Controls may include dewatering onto a vegetated area or filtering through sediment 
controls such as sediment fence, straw bales or sandbags. If visual impacts i.e. discolouration is 
observed, cease dewatering activity. 

Groundwater 

• The contractor is to develop a groundwater management procedure as part of the CEMP detailing 
methodologies and management measures (including obtaining approvals) in case of groundwater 
interception during construction works. Dewatering method is to be determined by the contractor.  

4.3 Biodiversity  

An assessment has been prepared to identify the potential impacts of the Project on the biodiversity within 
the study area. The biodiversity impact assessment was completed by Umwelt in May 2019; refer to 
Appendix B for the full report. A summary of the assessment is found in Section 2.2.4 and below. 

4.3.1 Construction Impacts 

4.3.1.1 Removal of Vegetation 

The new alignment of the railway and new underbridge will require removal of vegetation for 20 m to the 
north of the existing bridge and rail alignment.  

The Project would temporarily impact up to 0.38 ha of vegetation being: 

• Clearance of understorey vegetation in River Red Gum/River Oak Riparian Woodland on the island on 
the top of the western bank of Muscle Creek. The understorey is dominated by environmental weeds  

• Non-native vegetation on the island and to the west of the Hunter River for laydown area, crane pad, 
rail realignment and temporary bridge and  

• Groundcover and shrubs in non-native riparian vegetation at the top of the bank of Muscle Creek for 
the temporary bridge between the island and the ancillary site. Note that the temporary bridge has 
been located to avoid clearing any tree vegetation.  

A breakdown of removal of River Red Gum/River Oak Riparian Woodland and non-native vegetation types, 
temporary and permanent, within the study area is provided in Table 4.1.  
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Table 4.1 Impacts on Plant Community Types 

Plant community type (PCT) 

Extent in 
Study Area 

(ha) 

Area to be disturbed by Project (ha) 

Vegetation 
removal 

Understorey 
only to be 
cleared# 

Temporary 
bridge#  

Ancillary 
Sites# 

River Red Gum/River Oak 
Riparian woodland wetland 
in the Hunter Valley 

0.10 0.02 0.02 0 0 

Non-Native Riparian 
Vegetation 

0.19 0.08 <0.001 0.03 0 

Non-native Vegetation 2.68 0.14 0.25 0.008 0.07 

Total 2.97* 0.24 0.27 0.03 0.07 

# This represents temporary removal for the duration of construction. These areas will be rehabilitated progressively, where possible, and/or at the 

end of the project. 

*Remainder of study area is existing infrastructure and/or disturbed land. 

4.3.1.2 Removal of Fauna Habitat  

The Project requires clearance of vegetation for a minimum distance of 20 m to the north of the existing 
bridge (measured from northernmost extent of the Hunter River Bridge), this is identified in Figure 2.4. . 
This is predominantly non-native vegetation particularly weeping willows. The weeping willows provide 
roosting habitat for the grey-headed flying-fox and are part of a nationally important flying-fox camp 
though recent observations in May 2019 indicated that the trees closest to the bridge appear to be avoided 
with fewer flying-foxes in the trees to be cleared.  

The Muswellbrook Flying-fox Camp Management Plan (MFFCMP)has identified a core habitat area for the 
grey-headed flying-fox focused in the ARTC land and along the Hunter River either side of the rail bridge 
(refer to Figure 2.5). The core habitat covers approximately 0.94 ha. The Project would clear 0.05 ha or 5% 
of the Muswellbrook Flying-Fox core habitat, as described in the MFFCMP, and temporarily clear 
approximately 0.08 ha or 8% of the understorey in the Muswellbrook Flying-Fox core habitat. Based on 
observations in May 2019, the area occupied by the grey-headed flying fox is slightly larger than the core 
habitat and is concentrated in willows below the high terrace and directly above the Hunter River. The 
approximate extent of the camp in May 2019 is 1.2 ha and the Project would clear approximately 0.07 ha or 
6% of the current extent of the camp. 

4.3.1.3 Aquatic Impacts  

Construction of the piers on the Hunter River and Muscle Creek would result in direct impact on the edge 
of the banks through construction of temporary piling pad and access platform in the river. This may 
require placement of inert material (aggregate) at the edge of the bank near the existing pier. During the 
proposed work there would be the potential for impacts on the water quality through, fuel spills and leaks 
from machinery and from soils and materials entering the waterway. If not controlled, this could lead to a 
degraded aquatic environment, increased turbidity and contamination of the waterway which could reduce 
the habitat quality for aquatic species. The implementation of the mitigation measures listed below would 
reduce the likelihood for an incident to occur.  

FM Act approvals for dredging and reclamation work and blockage/obstruction of fish passage may also 
require additional mitigation measures be implemented.   
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The assessment of significance (refer to Appendix B) determined that no threatened aquatic species 
(southern purple spotted gudgeon (Mogurnda adspersa)) are likely to be significantly impacted by the 
proposed works.  

4.3.1.4 Noise and Vibration Impacts  

Construction noise and vibration impacts have the potential to adversely impact fauna species. Potential 
impacts include:  

• Noise and vibration disturbing the roosting and foraging behavior of fauna species.  

• Noise and vibration reducing the occupancy of areas of suitable habitat. 

Noise and vibration may impact the grey-headed flying-fox particularly during nursing of young and 
weaning. It was noted that there were few grey-headed flying-foxes in the weeping willows close to the 
bridge itself with grey-headed flying-foxes preferring to roost in the weeping willows approximately 10 m 
away from the bridge. This behaviour is likely to be to avoid noise disturbance from trains crossing in the 
bridge. At the time of the inspection in May 2019 two trains crossed the bridge near the camp. It was 
observed on both occasions that while the grey-headed flying-foxes appeared to be unsettled by the train 
they did not fly from their roosts. However, other loud noises, may disturb the flying-foxes. 

The management of grey-headed flying-foxes is addressed in Section 4.3.2.7. 

In regard to potential impacts on all other biodiversity matters, noise is unlikely to have significant impacts 
due the study area being highly disturbed, and no other threatened fauna or flora identified within the 
study area. 

4.3.1.5 Light Reduction  

The construction of the Hunter River underbridge and Muscle Creek underbridge may reduce light 
penetration as the girder structures are not as open as the existing truss structure. However, the height of 
the bridge above the banks is unlikely to limit light penetration such that the habitat structures under the 
deck vary significantly but it may provide shelter for some species.  

Modification of the timing of construction activities, particularly noisy activities, has been developed to 
avoid and minimise potential impacts on fauna, particularly for the grey-headed flying-fox.  

4.3.1.6 Wildlife Connectivity and Habitat Fragmentation  

Due to widespread clearing in the vicinity of the study area associated with agricultural and residential land 
use there is general lack of habitat connectivity in the local area and region.  The Hunter River provides a 
narrow regional corridor on the lowlands of the Hunter valley for microbat species and other commonly 
recorded fauna species. Muscle Creek provides a highly disturbed and fragmented local riparian corridor 
that is likely to be utilised as foraging habitat for microbat species and other commonly recorded fauna 
species.  No substantial or regionally significant wildlife connectivity corridors were identified within the 
study area.  

A small area of weeping willows and understorey dominated by exotic species in the Nationally Important 
Flying Fox Camp will be removed for construction footprint and temporarily as a laydown area. An 
assessment of significance under the BC Act and EPBC Act has been prepared for the vulnerable grey-
headed flying-fox (refer to Appendix B) and has determined that the removal of these trees and understory 
will not significantly impact wildlife connectivity or habitat fragmentation for this highly mobile species.  
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4.3.1.7 4.3.2.7 Grey-headed flying-fox camp management 

The grey-headed flying-fox camp is to be managed to enable construction in the camp whilst avoiding or 
minimising impacts on the grey-headed flying-fox and adverse impacts on the life cycle especially rearing of 
young. The ultimate aim is to not displace the camp as it is generally recognised that the camp’s current 
location is the best outcome for the GHFF and residents of Muswellbrook.  

A project specific Grey Headed Flying-fox Management Plan (GHFF MP) has been developed, finalised and 
will be implemented in accordance with this Project EIA, the Biodiversity Assessment and EPBC Controlled 
Activity determination (EPBC 2019/8507 refer Section 4.3.3.3). The GHFF MP has been developed in 
consultation with, and reviewed by, a recognised flying-fox expert Dr Peggy Eby.  

Whilst the fundamental management objective for the grey-headed flying-fox camp is to maintain the 
occupation of the existing camp, there is potential for temporary relocation of the camp into currently 
unoccupied areas within the known extent of the Muswellbrook camp or even relocation to regional camps 
or new locations.  

Any move into currently unoccupied locations, whilst not a significant impact on the grey-headed flying-fox 
population, may have impacts on the community. These impacts on the community are discussed in 
Section 4.10.  

4.3.2 Operation 

Operation of the new rail line and bridge structures is likely to result in a reduction in noise impacts on the 
grey-headed flying-fox. No other substantial change to indirect or operational impacts of the rail line on the 
biodiversity values of surrounding lands are expected. 

Rehabilitation of the banks of the waterways and temporary disturbance areas on the ARTC land between 
the Hunter River and Muscle Creek  is likely to improve the quality of habitat and connectivity values. 

4.3.3 Conclusion on Significance of Impacts  

4.3.3.1 BC Act  

A Five-Part Test under the EP&A Act was undertaken for the Hunter Floodplain Red Gum Woodland in the 
NSW North Coast and Sydney Basin Bioregions EEC, Eucalyptus camaldulensis endangered population in the 
Hunter catchment, the vulnerable grey-headed flying fox, vulnerable white-bellied sea eagle and dusky 
woodswallow (refer to Appendix B).  

The Five-Part Test concluded that construction of the project may impact the grey-headed flying-fox 
(Pteropus poliocephalus) particularly where intensive noisy construction activities occur when the young 
are dependent on their mothers (refer to Appendix B). However, modification of the work schedule to 
avoid work on the island and Hunter River when there are dependent young in the camp should avoid and 
minimise the impact and risk to the population reducing the impact such that it will not significantly impact 
the population. A GHFF Management Plan has been prepared for the Project to ensure impacts are avoided 
where possible and to reduce residual impacts to the GHFF. As such a Species Impact Statement is not 
required.   

Regarding potential impacts on all other biodiversity matters, no other threatened fauna or flora identified 
within the study area will be significantly impacted. 
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4.3.3.2 FM Act 

A Seven-Part Test under the FM Act was undertaken for the southern purple spotted gudgeon (Mogurnda 
adspersa) (refer to Appendix B).  

Given that the species is not known to occur within the immediate study area or surrounds and the small-
scale nature and extent of the Project, the Seven-Part Test concluded the proposed works are unlikely to 
significantly impact the southern purple spotted gudgeon (Mogurnda adspersa). 

4.3.3.3 EBPC Act  

An assessment of significance under the EPBC Act was undertaken for the vulnerable grey-headed flying fox 
(Pteropus poliocephalus) (refer to Appendix B). The assessment considered the Referral guideline for 
management actions in grey-headed and spectacled flying-fox camps (DoE 2015) which notes that actions 
taken at a camp that are likely to require referral under the EPBC Act, because they are likely to have a 
significant impact, include: clearing vegetation, dispersal of animals, in situ management or other impacts 
on nationally important flying-fox camps that are not carried out in accordance with relevant mitigation 
measures.  

The Project is not minor, routine camp management and is unable to be carried out in accordance with the 
mitigation standards provided in Part 3 of the referral guideline, therefore there is a risk of significant 
impact to the camp. Accordingly, ARTC have met with DoEE to discuss the Project and subsequently 
referred the Project under Part 9 of the EPBC Act. The referral (EPBC 2019/8507) was determined on  
6 September 2019 to be not a controlled action provided it is undertaken in the manner set out in the 
decision. 

4.3.4 Offset of Residual Impacts  

The impact assessments under the state and commonwealth acts have identified that construction of the 
Project would not have a significant impact on state and federally listed threatened ecological 
communities. Accordingly, formal offsetting of significant impacts under the BC Act and EPBC Act is not 
required.  

The Project will clear 5%  of a grey-headed flying-fox core habitat area and construction activity may disturb 
flying-fox such that individuals in the camp are affected at some stages of their life cycle by construction 
activity. ARTC propose to restore the area temporarily cleared for construction and to rehabilitate a section 
of the creek bank between the confluence of the Hunter River and Muscle Creek.  

The rehabilitation would focus on the banks of the Hunter River and Muscle Creek below the high terrace 
and aim to improve the condition of the state listed Hunter Floodplain Red Gum Woodland in the NSW 
North Coast and Sydney Basin Bioregions EEC, Eucalyptus camaldulensis endangered population in the 
Hunter catchment and to provide habitat for the flying-fox. This measure is aimed at expanding the area of 
core habitat and to ensure that the camp for flying-foxes occurs in an area that has reduced human flying-
fox conflicts. As noted in this assessment, the flying-foxes are preferentially roosting in weeping willows. 
While these are introduced species the rehabilitation work would retain the weeping willows along the 
Hunter River and Muscle Creek until such time as the flying-foxes are occupying the rehabilitation areas.  

ARTC would facilitate Muswellbrook Shire Council in monitoring and management of the camp by providing 
access to their land, to the north of the rail corridor for monitoring, at the minimum quarterly counts for 
the CSIRO flying-fox monitoring program.  
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4.3.5 Mitigation and Management Measures  

Environmental management measures for biodiversity are presented below. 

Avoidance and minimisation of impacts 

Through the environmental impact assessment of the Project, ARTC will implement actions to avoid and 
minimise impacts on the environment. These include: 

• Disturbance has been restricted to the minimum area required for the Project footprint to avoid native 
vegetation, including the River Red Gum/River Oak Riparian woodland wetland in the Hunter Valley, in 
stream impacts and to minimise clearance of habitat in the Muswellbrook flying-fox camp. This 
includes:  

o Locating the temporary access bridge in a section of Muscle Creek that does not support any 
canopy trees, particularly river red gums and river oaks. 

o Avoiding clearance of river red gums and limiting disturbance to removal of one limb. 

o Ancillary facilities, laydown areas and access tracks have been located in disturbed land and/or 
areas of non-native vegetation avoiding the need for removal of native vegetation particularly 
river red gums. 

o No permanent in stream piers.  

• The Project will not use surface water in the Hunter River or result in drawdown of the groundwater 
and avoids altering the microclimate of the camp. 

• Temporary bridge proposed instead of causeway to minimise impacts on Muscle Creek and aquatic 
habitat. 

• The Project has been modified so that the timing of construction activities, particularly noisy activities, 
has been developed cognisant of the indicative reproductive cycle for the grey-headed flying-fox in 
order to avoid and minimise impacts on the reproductive cycle of the grey-headed flying-fox 
particularly:  

o to avoid when the females are in the late stages of pregnancy (August/September) 

o when the mothers are carrying dependent young (September to November) 

o when the young have been left at the roost while the mothers forage (December to February). 

Mitigation measures 

Mitigation measures are recommended to further reduce the impacts to native biodiversity. These are 
provided below and would be included in the Flora and Fauna Management Sub Plan (FFMP) of the CEMP. 
A separate GHFF MP would be included in the CEMP.  

Mitigation measures to be included in the management plans include: 

• Manage risk of sediment runoff and adverse water quality:  

o Erosion and sediment controls would be established in accordance with an erosion and 
sedimentation plan to be produced for the proposed works. 
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o All disturbed areas would be stabilised to reduce the potential for future erosion and once the 
proposed works are completed, all disturbed areas would be sealed or landscaped. 

o Sediment fencing, controlled site access and silt curtains would be provided and implemented for 
works surrounding the Hunter River and Muscle Creek. Instream silt curtains shall be 
implemented and maintained for construction where temporary infrastructure required for the 
construction of bridge piers extends into the waterway.  Silt curtains to be installed so that they 
do not block fish passage.  

o All erosion and sediment control measures would be inspected maintained and cleaned during 
the proposed works and management activities. 

o Floating booms/silt curtains to be placed downstream of the Hunter River and Muscle Creek 
during construction. 

• Vegetation management: 

o Associated spoil from clearing is to be stockpiled out of any surrounding native vegetation, in 
particular the River Red Gum/River Oak Riparian woodland wetland in the Hunter Valley, and out 
of the drip zone of established trees. 

o ‘No Go’ zones to be defined in the field and areas fenced using either para-web fencing tape or 
fencing as appropriate. 

o Targeted weed management to be implemented before clearance and at regular intervals during 
construction period in accordance with weed management plan in the CEMP. Weed management 
measures to target priority weeds shall be in accordance with the Hunter Regional Strategic Weed 
Management Plan 2017-2022 (Hunter LLS 2017). 

o Retain mature/established trees where feasible and clearly mark trees prior to works as ‘no go’ 
zones (refer to Figure 2.4). 

o Retain understory shrubs and groundcover as far as practicable and demarcate as ‘no go’ zone. 

o Avoid parking vehicles, storing construction materials and placing stockpiles within the drip zone 
of trees (generally provide at least 5 metres distance) or as far as is practicable in order to avoid 
disturbance to the root zone. 

o Remove all waste containing noxious weeds and seeds from site and dispose of so that spread of 
weeds is minimised. 

o Use existing access tracks where applicable to minimise disturbance to vegetated areas. 

o All disturbed areas will be stabilised to reduce the potential for future erosion and once the 
proposed works are completed, all disturbed areas will be sealed or landscaped. 

o Where clearing has occurred, revegetate using indigenous species, preferably those endemic to 
the local area. 

• Fauna management: 

o Perform a daily pre-start inspection to identify sensitive habitat areas, species and controls. 

o Retain mature trees where feasible and clearly mark trees prior to works as ‘no go’ zones (refer to 
Figure 2.4). 

o Do not disturb or harm fauna on site. 
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o Identify hollow bearing logs and plan relocation prior to site activities. 

o Ensure good site housekeeping to prevent pest animals. 

o Cover all excavations over night to prevent fauna being trapped. 

o If native fauna is present works should avoid the fauna until the fauna has relocated away from 
the site. 

o If native fauna is injured or trapped onsite, contact the state wildlife authority to arrange for 
collection/removal from site. 

o If previously unidentified nesting animals (including bats and birds) stop works in the immediate 
vicinity and contact the ARTC Project Manager. 

o Obtain FM Act approvals if required and implement associated conditions. 

o Implement the Project specific GHFF management plan and requirements of the DoEE EPBC 
Controlled Activity determination (EPBC 2019/8507). 

4.4 Aboriginal Heritage 

An Aboriginal Archaeology Due Diligence assessment has been prepared to identify the potential impacts of 
the Project on Aboriginal Heritage within the study area and identify if there was the need for further 
investigation. The assessment was completed by Umwelt in May 2019; refer to Appendix C for the full 
report. A summary of the assessment is found in the sections below. 

4.4.1 Methodology 

The Aboriginal Archaeological Due Diligence Assessment has been undertaken in accordance with the Due 
Diligence Code of Practice for the Protection of Aboriginal Objects in New South Wales (2010). The 
assessment involved a desktop review of the archaeological context of the study area and a visual site 
inspection of the study area by an Umwelt archaeologist. The purpose of the visual inspection was to 
confirm the presence/absence of Aboriginal objects and/or places, or the potential for Aboriginal objects to 
occur within subsurface deposits as highlighted by the desktop review.  

4.4.2 Construction  

Generally, the study area has been subject to varying levels of historical disturbance and erosional process. 
Aboriginal objects located within the local area have generally been recorded in close proximity to larger 
creek lines or rivers, along existing tracks that follow elevated banks or ridge lines or within subsurface 
deposits in these areas subject to archaeological test excavation or salvage. 

Based on the landforms present and understanding of disturbance within the study area, there is potential 
that the proposed works may impact Aboriginal heritage. While no surface items were observed during the 
visual inspection, background research suggests that elevated areas or platforms in close proximity to 
major waterways throughout the local area (and the wider Hunter Valley) have the potential to contain 
Aboriginal archaeological deposits.  

The study area has been subject to disturbance since European settlement in the area. Particularly, 
vegetation clearance and landscape modification to facilitate the introduction of the rail corridor including 
the introduction of ballast and other fill materials and construction of the rail bridges. 
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The proposed bridge requires pylon construction across the central elevated area at the confluence of the 
Hunter River and Muscle Creek, with potential impacts on relatively level areas on the western bank of the 
Hunter River. Temporary access bridge construction may require impacts to these same landforms, with 
designs not yet finalised. These areas are similar landforms to those where previous subsurface deposits 
have been identified (refer to Biosis 2011). While there is some visible surface disturbance, archaeological 
deposits may be present in these landforms at considerable depth (based on the nature of alluvial 
deposition) and there is no evidence to demonstrate that subsurface archaeological deposits (should they 
be present) would be impacted by this disturbance. 

While it is unlikely that this existing soil profile remains up the steep embankments of Muscle Creek and the 
Hunter River, there is some potential for an intact subsurface soil profile to remain where the land flattens 
out and disturbance appears to be limited to the surface. As a result, new pylon construction required 
across central elevated area near the confluence of the waterways and any further subsurface disturbance 
associated with the construction of the temporary bridge and new bridge construction should not proceed 
prior to further Aboriginal heritage assessment. These works have the potential to impact potentially intact 
subsurface deposits, should they exist in this location. 

The areas highlighted in yellow in Figure 4.1 have the potential to contain subsurface Aboriginal 
archaeological deposits. The proposed works within this area have the potential to impact these deposits 
and as a result, further investigation in the form of archaeological test investigation should be undertaken 
to determine the nature of these deposits prior to construction.  

The area highlighted in green in Figure 4.1 is assessed as having low archaeological potential within the 
footprint of the proposed works due to the nature of the landforms it contains and the extent of current 
disturbance and no further investigation is required in this area.  
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4.4.3 Operation  

No operational impacts are anticipated. 

4.4.4 Mitigation and Management Measures  

Environmental mitigation and management measures for Aboriginal Heritage are presented below: 

• The proposed works within the curtilage of the green area identified in Figure 4.1 may proceed without 
any further Aboriginal cultural heritage or archaeological investigation, provided that the impacts and 
extent of the proposed works are consistent with those discussed in this report. Works should, 
however, proceed with caution and in accordance with the following provisions: 

o All persons working on site that are involved in ground disturbing works should be made aware 
that it is an offence under Section 86 of the NPW Act to harm or desecrate an Aboriginal object 
unless that harm or desecration is the subject of an approved AHIP. 

o In the unlikely event that an Aboriginal object is identified whilst carrying out works within the 
study area, all activities in the immediate vicinity of the identified Aboriginal object should cease 
and a suitably qualified archaeologist should be contacted to confirm the validity of the object. 
Should the object be confirmed to be of Aboriginal cultural origin, the landholder/contractor must 
notify the local Aboriginal parties and OEH and may need to apply for an AHIP prior to the 
recommencement of further ground disturbance works in proximity to that object. 

• Proposed works within the yellow area of Figure 4.1 shall not proceed until further investigative works 
have been undertaken in the form of an Aboriginal Cultural Heritage Assessment (ACHA) and any 
requirements have been implemented. 

4.5 Non-Aboriginal Heritage 

A preliminary constraints assessment has been prepared to identify the potential impacts of the Project  
on non- Aboriginal heritage within the study area and identify the need for further investigation. The 
constraints assessment was completed by Umwelt in May 2019 and is found in the sections below. 

As noted at Section 2.2.6, the Hunter River underbridge is included on ARTC’s s170 Heritage Register 
(‘Muswellbrook Hunter River Underbridge’). The underbridge is not, however, subject to any local or State 
heritage listings. The eastern portion of the study area also falls within the Muswellbrook Business HCA, 
and a number of listed heritage items are located in the vicinity. 

4.5.1 s170 Register Listing 

The state heritage inventory (SHI) citation for the s170 listing of the underbridge provides the following 
information. It is noted that the SHI citation for the s170 listing also includes reference to another truss 
bridge over Wybong Creek (north-west of Denman), as the both bridges are similar in design and were 
constructed concurrently. 
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Table 4.2 Information regarding the Hunter River underbridge, as available on the SHI 

Item Description 

Physical 
Description 

Work completed in 1913 (Hunter River bridge), 1915 (Wybong Creek). 

Each bridge is virtually a copy of the 48.4 m (157.5 feet) steel Pratt trusses used on the 
North Coast railway. 

Historical Context The Muswellbrook to Merriwa branch line, opened to Denman in 1915 and to Merriwa  
in 1917, was a lightweight Pioneer Line which was intended to be upgraded subject to its 
profitability. The policy for such lines was to avoid the construction of expensive bridges, 
but this was not always possible due to river crossings and other obstacles. In this case, 
two steel truss bridges over the Hunter River and Wybong Creek were necessary.  

The Hunter River bridges had to be built early so the railway contractor could take all his 
workmen and equipment across the river, with the Wybong Creek truss completed early 
on to allow the railway extension to Merriwa to proceed.  

Work on the bridge began on Saturday, August 16, 1913 and is recorded in a collection of 
photographs held in the state archives. A photograph was taken each day until the truss 
was completed, ready for subsequent track work, on 25 August 1913. The successful 
completion of this work in 10 days by construction staff of the Railway Construction 
Branch, Department of Public Works (PWD), led to the PWD taking responsibility for the 
erection of the remaining truss bridges on the North Coast Railway.  

The original branch line ran at a loss, was subsequently not upgraded and services were 
ultimately suspended in 1973. However, the line was the first section of new railway 
linking Newcastle to the Central West at Mary Vale to provide a more direct route for 
wheat and other produce to ports for international shipping. Construction of the Sandy 
Hollow to Mary Vale railway began around 1935 but was stopped due to World War II 
and was never resumed. 

Statement of 
Significance 

The two trusses have some significance because: (a) they were important items of 
infrastructure on the historic Muswellbrook to Merriwa branch railway, and continued in 
use when the line was upgraded for the Ulan coal traffic; (b) they are imposing structures 
in their settings; and (c) they have contributed to the commercial significance of the Ulan 
coal traffic.  

Both bridges retain their original fabric. 

A review of available background resources shows that the Hunter River underbridge is not mentioned in 
any reports that detail significant historical bridges in NSW. An article entitled Preservation of Historic 
Bridges in NSW (Maxwell et al 2003) does not mention the Hunter River underbridge. This article provides a 
summary of the 1983 Register of Australian Historic Bridges, prepared by Professor O’Connor on behalf of 
the Australian Heritage Commission. The Register prepared by Prof. O’Connor lists 945 bridges throughout 
Australia that are identified as having historic value. 

The article does mention an ‘important group of railway bridges’ being ‘the steel trusses of the Casino to 
Murwillumbah branch line on the far north coast of New South Wales.’ This group of bridges is highly likely to 
be the ‘steel Pratt trusses used on the North Coast railway’ referenced in the SHI citation for the Hunter River 
underbridge, of which the Hunter River and Wyong Creek underbridges are said to be ‘virtual copies’ of. The 
article notes that the ‘steel trusses of the Casino to Murwillumbah branch line’ were constructed in 1894, and 
therefore and therefore almost 20 years before the Hunter River and Wyong Creek underbridges. The 1894 
bridges are still in existence, though no longer active. In 2018 funding was received to convert the line, 
including the bridges, to a rail trail. 
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The Hunter River underbridge is not recognised as an item of significance on either the LEP or the State 
heritage register (SHR). A review of relevant information (outlined above) demonstrates that the 
underbridge is a later (1913) copy of five earlier (1894) steel Pratt trusses located on the Casino to 
Murwillumbah branch line. These five trusses have all been retained and are intended to be incorporated 
into a rail trail.  

As the Hunter River underbridge is included in the ARTC s170 Heritage Register, it will require further, more 
detailed assessment prior to any demolition works or removal of structure. Any assessment must comply 
with the requirements of ARTC’s internal heritage management processes and procedures as they relate to 
the s170 Heritage Register. 

Archival recording be implemented for the works, which includes the standard archival photographic 
recording be undertaken prior to modification or demolition of heritage items. 

4.5.2 Muswellbrook Business HCA 

The easternmost portion of the study area is located within the Muswellbrook Business HCA. The physical 
description and heritage significance of this HCA is described in the Muswellbrook Development Control 
Plan (DCP) 2009 as shown in Table 4.3. 

Table 4.3 The Muswellbrook Business HCA 

Item Description 

Statement of 
Significance 

This area is significant for the Upper Hunter region as a physical expression of 150 years of 
commercial activity in the region. It is highly visible from both a major regional highway 
and the northern railway as well as from outside the area.  

While the earliest built features of the streetscape have disappeared, existing buildings 
provide a tangible link to the commercial history of Muswellbrook, particularly to the 
interwar period of sustained growth.  

A variety of building styles is represented but, because most buildings date from the first 
half of this century, their form and materials tend to be in harmony. Many of the more 
modern buildings are modest rather than brash, and respect the earlier era character of 
the precinct. Street and private plantings tend to modulate the intrusive effect of other 
'modern' buildings. 

General 
Description  

Long, narrow allotments mean that building facades on their street frontages are generally 
narrow and high. The older commercial buildings in the central precinct between William 
and Hill Streets tend to occupy the full width of their allotments and, being built on or 
forward to their street frontages, present a more-or-less continuous wall of facades that is 
broken only by lanes and alleys giving access to the rear of buildings. The older buildings to 
the north and east, particularly residential buildings now used or likely to be used for 
commercial purposes, have more discontinuous facades. 

Most buildings are single storied but there is a very visible representation of two and three 
storied buildings and of singe storied buildings with substantial parapets. Most buildings 
are modest in scale and, though some more modern buildings are bulky with large 
expanses of walls and window, the detailing of most of the ‘modern’ buildings reduces 
their intrusive impact on the streetscape. Some modern developments have compromised 
the visual integrity of both the northern and easterly precincts. 

The older buildings include examples from the 1840s to the 1960s but are predominantly 
inter-war. Walls are generally of masonry, mostly face brick and rendered brick, with 
parapets which often include their original decorative brick and plaster work, gables 
fronting to the street in some residential buildings and detailed lower walls. Rendered 
surfaces are often painted in colours appropriate to the ages of their buildings. Upper floor 
windows are mostly vertical in alignments (many are four paned sash windows) and many 
shopfronts retain their original window and door openings. Some older features of 
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Item Description 

shopfronts, including mullions, glazing and tiles have escaped 'modernisation'. Roofs are 
not visible from the street but are generally hip roofs of galvanised iron (generally 
unpainted and often rusting) in commercial buildings and gable roofs in residential 
buildings. Many rear parts (which are highly visible from the south, particularly from car 
parks) have been extended in a manner unsympathetic to their primary buildings and many 
rear parts need cosmetic maintenance. 

Many building (especially in the eastern part) have skillion (unrolled) galvanised iron 
awnings projecting over pavements, now cantilevered but formerly supported by posts. 
Most of the signage on and above these awnings is painted and in character with the 
buildings, though some inappropriate large illuminated signs project out above awnings 
and there is much unsympathetic illuminated under-awning signage. 

Some street signage is obscured by street plantings. Because older buildings are typically 
built forward to their street frontages there is little private open space in front of most 
buildings, but some more recent buildings have been set back to provide for inappropriate 
decorative areas or car parking. Rear yards are generally un-landscaped except for hard 
surfaces for car parking and access. Pavements, recent street plantings and street furniture 
(some seats and garbage bins) have not been carried out to any comprehensive plan and 
do little to offset the negative impact of the highway; a comprehensive plan for these could 
help to the visual unification of the area. 

Summary This heritage conservation area embraces all the allotments fronting on to Bridge and 
Victoria Streets from Carl Street and the Railway overbridge to Wilkins Street, together 
with allotments further east and west to the railway which are in the vicinity of these 
allotments. Most of the older buildings lie in an older commercial precinct between 
William and Hill Streets. Precincts north of Hill Street and east of William Street contain 
mixtures of older and more recent buildings including some originally built for residential 
purposes. 

As the above table demonstrates, the significance of the HCA is primarily derived from its building stock 
and commercial streetscapes. The period of development referenced in the citation is 1840s to 1960s. 

The portion of the current study area that falls within the HCA is predominately vacant land, along with a 
portion of the existing rail line. Neither the vacant land nor the portion of the rail line that falls within the 
study area contribute discernibly to the wider HCA of which they form part. The vacant land does not 
contain any elements or structures that could be considered contributary to the HCA. Elements in this area 
are limited to remnant building fabric (such as pieces of metal and concrete) that were not observed during 
the visual inspection to be of heritage significance. The rail line is noted in the DCP description of the HCA 
as forming the southern boundary of the HCA; it is not, however, identified in the description as a 
contributory element within the HCA. Works within the portion of the study area that fall within the HCA 
will therefore not result in any physical impacts to any fabric or elements of identified heritage significance. 

The entirety of the study area is essentially located to the rear of the HCA and is therefore not readily 
visible from within the streetscapes that make up the HCA. The study area does not form part of any 
significant view lines within the HCA (which are predominately within Bridge and Victoria Streets). The 
proposed project will therefore not result in any adverse visual impacts on the HCA or its significant 
streetscapes. 
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4.5.3 Heritage Items in the Vicinity 

The Hunter River underbridge is not readily visible from any of the heritage items located in the vicinity of 
the study area. The underbridge is largely obscured by vegetation and is essentially located to the rear of 
the majority of heritage items in the vicinity. It therefore does not form any part of views to or from 
heritage items in the vicinity. The proposed replacement of the underbridge will therefore not result in any 
visual impacts to heritage items located in the vicinity of the study area. 

Similarly, the remainder of the study area comprises vacant land and portions of the existing rail line, 
neither of which are readily visible within any views to or from heritage items located in the vicinity. Again, 
the study area is essentially located to the rear of the majority of heritage items in the vicinity. Proposed 
works within the remainder of the study area will therefore not result in any visual impacts to any listed 
heritage items located in the vicinity.  

4.5.4 Mitigation and Management Measures  

Environmental management measures for non-Aboriginal heritage are presented below: 

• If a suspected non-indigenous heritage item is identified during works, stop any works that could 
impact the item, demarcate and isolate the item, and contact the ARTC Project Manager for further 
instruction. 

• A copy of the REF would be provided to MSC for review regarding the construction works within the 
Muswellbrook Business HCA. 

• As the Hunter River underbridge is included in the ARTC s170 Heritage Register, it will require further, 
more detailed assessment prior to any demolition works or removal of structure. Any assessment must 
comply with the requirements of ARTC’s internal heritage management processes and procedures as 
they relate to the s170 Heritage Register. 

• Archival recording be implemented for the works, which includes the standard archival photographic 
recording be undertaken prior to modification or demolition of heritage items. 

4.6 Traffic and Transport 

A Traffic Impact Assessment (TIA) has been prepared to identify the potential impacts of the proposed 
Project on the traffic, access and transport of the study area. The TIA was completed by Intersect Traffic Pty 
Ltd in June 2019; refer to Appendix E for the full report. The TIA considers both this Project and the Hunter 
River and Muscle Creek bridge replacement project given that the construction footprints of the projects 
overlap, will share the same site compound and may be undertaken concurrently. A summary of the TIA is 
found in the sections below. 

4.6.1 Methodology  

The TIA report has assessed the potential impacts of the Project on the state and local road network in 
regard to network efficiency and safety. The TIA has been carried out with reference to the RTA Guide to 
Traffic Generating Developments, Austroads Guide to Road Design (2010) and Muswellbrook Shire Councils 
DCP (2009) as well as utilising information provided by ARTC. The specific tasks undertaken included: 

• Site inspection – Consideration of the existing form and features of the road system surrounding the 
study area. 
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• Manual traffic counts - at the Brook Street/Hunter Terrace four-way give way controlled cross 
intersection. Traffic counts were carried out at the likely peak hour times of 7 am to 8 am for the  
AM peak and 4 pm to 5 pm for the PM peak hour. 

• Desktop review -traffic counts undertaken for other relevant roads were sourced from the 
Muswellbrook Traffic Study and Roadworks Plan (2009) undertaken by Parsons Brinkerhoff (PB)  
for Muswellbrook Shire Council. Traffic counts in the PB study included the intersections of Sydney 
Street/Maitland Street, Bridge Street/Brook Street, Maitland Street/Bell Street and Maitland 
Street/Lorne Street. 

• Confirmation AM and PM peak periods.  

• Identification of additional traffic generated by the Project and potential traffic and transport impacts. 

• Identification of recommendations for the construction of the Project.  

4.6.2 Existing Road Network  

4.6.2.1 Maitland Street (New England Highway) 

Maitland Street (New England Highway) is a major transportation route between the Upper Hunter/New 
England area and Newcastle.  It is known as the New England Highway (HW 9 or A15), is classified as an 
arterial road under a functional road hierarchy and as such is under the care and control of Roads and 
Maritime Services. Locally Maitland Street commences at its T-intersection with Sydney Street at its north-
western end and provides access via its intersections with Lorne Street, for bridge upgrade works at the 
eastern side of the rail bridge over Bridge Street, and with Bell Street, which is to be used as a detour for 
traffic during road closures of Bridge Street.   

Maitland Street near the study area is a two-way four lane sealed urban road.  It has two lanes per 
direction with parking lanes on both sides of the road, except where widening occurs at intersections.  
Travel directions are separated by a concrete median island or line marking.  Travel lanes are approximately 
3.2 m wide with parking lanes approximately 3 m wide.  It has a speed zoning of 50 km/h and at the time of 
inspection (May 2019) was in good condition.  

4.6.2.2 Sydney Street  

Sydney Street to the northeast of Maitland Street continues as the New England Highway (HW 9 or A15) as 
the inland highway to the Queensland border, and has the same classification and function as described for 
Maitland Street above.  It connects to Bridge Street at the intersection of Haydon Street approximately  
150 m north-east of Maitland Street. Sydney Street to the southwest of Maitland Street is the main road to 
Denman.  Known as Denman Road (MR 209) in this direction it is a state road and under a road hierarchy 
classification it is a sub-arterial road and under the care and control of Roads and Maritime Services. 
Sydney Street provides access via its intersections with Mill Street and Haydon Street to the study area 
used for bridge upgrade works and, with Maitland Street, is to be used as a detour for traffic during road 
closures of Bridge Street.   

Sydney Street near the study area is a two-way two lane sealed urban road with parking lanes on both sides 
of the road in most locations.  Travel lanes vary between 3.5 to 4 m wide.  It has a speed zone of 50 km/h to 
the east of Maitland Street and 60 km/h to the west of Maitland Street.  At the time of inspection was in 
good to fair condition. 
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4.6.2.3 Bridge Street  

Bridge Street (New England Highway - HW 9) within the study area is a sealed road that runs north from 
Haydon Street under the Bridge Street bridge through the commercial area of the town approximately 1.7 km 
to Aberdeen Street.  It connects to Market Street, at the north-western end of the Bridge Street detour route 
via a 4-leg roundabout intersection, Brook Street via a 4-leg signalised intersection for access to the main 
compound area for the bridge upgrade works and to Aberdeen Street via a give way controlled T-intersection 
for connection to other roads for the site access to the country/western side of the Hunter Bridge.   

Bridge Street between Sydney Street and Market Street is a two-way sealed urban road with parking lanes 
on both sides of the road in most locations.  It has two lanes per direction between Market Street and 
Dumaresq Street, with two southbound and one northbound lane between Dumaresq Street and Aberdeen 
Street.  Travel lanes are predominately 3.5 m wide and parking lanes, where present 2.7 m wide.  Bridge 
Street has a speed zone of 50 km/h except between Aberdeen Street and Dumaresq Street where it is 
60km/h.  At the time of inspection Bridge Street was in good condition.  

4.6.2.4 Brook Street and Hunter Terrace 

Brook Street west of Bridge Street and Hunter Terrace south of Brooke Street are urban sealed roads with 
carriageways between kerbs of 19 and 17.5 m, respectively, however Hunter Terrace narrows to 6.2 m at 
the Lower William Street end.  They are used to access the main compound site area at Lower William 
Street These local roads are currently in good condition and are under the care and control of 
Muswellbrook Shire Council and in a 50 km/h speed zone area.   

4.6.2.5 Lower William Street  

Lower William Street runs east from Hunter Terrace to the dead end at the rail line and provides direct 
access to the main compound area to be utilised to store materials and construct most of the project 
materials.  It is an urban sealed road with carriageway of approximately 13.5 m between the kerb and 
gutter on its north side and the edge of seal on its south side, however it narrows over its last 30 to 2 m in 
width at its eastern end at the pedestrian railway crossing.  This local road is currently in fair condition and 
is under the care and control of Muswellbrook Shire Council. 

4.6.2.6 Aberdeen Street, Kayuga Road, Wybong Road and Logues Lane 

Aberdeen Street, Kayuga Road, Wybong Road and Logues Lane are sealed rural roads that are classified as 
local collector or local roads under a functional road hierarchy and as such are under the care and control 
of Muswellbrook Shire Council.  Together they provide non-width restricted access to the country/western 
side of the Hunter River Bridge from the New England Highway north of the Muswellbrook town area. 

The roads are all two-way two lane sealed rural roads.  All roads have lane widths approximately 3.5 m 
wide and shoulders varying between 0.3 and 3 m wide, except Logues lane, which is a 5 m-wide sealed road 
with 0.3 m gravel/grass shoulders.  Kayuga Road narrows to a give-way one lane two way 90 m-long bridge 
that commences 35 m west of Aberdeen Street.  Whilst the travel lane is approximately 2.8 m wide, a  
4.3 m-wide load is permissible across the bridge either way. 

Aberdeen street has a speed zone of 60km/h, Kayuga Road 80km/h, Wybong Road 80 and 100 km/h and 
Logues Lane 100 km/h.  
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4.6.2.7 Mill Street  

Mill Street is an urban sealed road providing access for the caravan park via Sydney Street.  It is 85 m long 
with a carriageway width between kerbs of 12 m.  It will be used initially to access the southern sides of the 
Muscle Creek bridge and the Hunter River bridge to construct a temporary access bridge.  It is a local road 
and is under the care and control of Muswellbrook Shire Council.  Mill Street is currently in good condition 
and has a 50 km/h speed zoning.   

4.6.3 Existing Traffic Volumes  

The relevant 2019 peak hour traffic volumes in vehicle trips per hour (vtph) recorded at the Brook Street/ 
Hunter Terrace four-way give way controlled cross intersection were as follows: 

• Brook Street east of Hunter Terrace – 58 vtph AM and 207 vtph PM 

• Hunter Terrace south of Brook Street – 8 vtph AM and 31 vtph. 

A summary of the AM and PM peak hour traffic data collected (as highlighted above) and sourced from the 
PB study applicable to the Project is provided in Table 4.4 below. The PB study determined a growth rate 
per annum of one percent or less for traffic increases before their 2007 traffic counts.  This assessment 
utilises a 1.5% per annum traffic growth rate since 2007 for all roads which NSW RMS has determined as an 
average background traffic growth rate for the Hunter Region to estimate the 2019 traffic at relevant roads 
utilised in this assessment and is therefore a conservative or worst-case assessment. 

Table 4.4 2019 Traffic Volume Data  

Road Location 2019 AM peak 
(vtph) 

2019 PM peak 
(vtph) 

Bridge Street North of Market/William Street 1461 2129 

Bridge Street South of Market/William Street 1594 2316 

Market Street East of Bridge Street 429 501 

Bridge Street North of Brook Street 1063 1701 

Bridge Street South of Brook Street 1467 2121 

Brook Street West of Bridge Street 458 561 

Brook Street East of Hunter Terrace 58 207 

Hunter Terrace South of Brook Street 8 31 

Bridge Street North of Manning/Hunter Street 954 1350 

Bridge Street South of Manning/Hunter Street 974 1431 

Manning/Hunter Street East of Bridge Street 257 312 

Sydney Street Northeast of Maitland Street 1540 2341 

Sydney Street Southwest of Maitland Street 802 1139 

Maitland Street Southeast of Sydney Street 1022 1632 

Maitland Street Northwest of Bell Street 1009 1597 

Maitland Street Southeast of Bell Street 644 1550 

Lorne Street Northeast of Maitland Street 23 53 

Maitland Street Northwest of Bell Street 1003 1726 
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Road Location 2019 AM peak 
(vtph) 

2019 PM peak 
(vtph) 

Maitland Street  Southeast of Bell Street 1391 2114 

Bell Street Northeast of Maitland Street 634 1407 

Denman Road West of Thomas Mitchell Drive 749 692 

Thomas Mitchell Drive South of Denman Road 614 478 

Aberdeen Street South of Bridge Street 600 600 

Mill Street  Northwest of Sydney Street 30 30 

4.6.4 Existing Road Network Capacity  

The capacity of roads is generally determined by the capacity of its intersections. the Roads and Maritime 
Services RTA Guide to Traffic Generating Developments (2002) provides some guidance on mid-block 
capacities for urban roads and likely levels of service and are provided in Table 4.5 and Table 4.6 below. 

Table 4.5 Typical Mid-Block Capacities for Urban Roads with Interrupted Flow  

Type of Road One Way Mid-Block Lane Capacity (passenger car unit/hr) 

Median or inner lane 
Divided road 1000 

Undivided road 900 

Outer or kerb lane 

With adjacent parking lane 900 

Clearway conditions 900 

Occasional parked cars 600 

Four lane undivided  
Occasional parked cars 1500 

Clearway conditions  1800 

Four lane divided Clearway conditions  1900 

Table 4.6 Urban Road Peak Hour Flows Per Direction 

Level of Service (LoS) One Lane (veh/hr) Two Lanes (veh/hr) 

A 200 900 

B 380 1400 

C 600 1800 

D 900 2200 

E 1400 2800 

In considering the capacity of the urban road network the desired worst level of service (LoS) needs to be 
considered.  It is generally accepted that on major arterial and major collector roads a LoS D is acceptable in 
the Muswellbrook area and LoS C is considered acceptable for all other functional classes.  On this basis and 
noting the tables above and the physical dimensions of the road network described in Section 4.6.2 the 
following likely level of service thresholds/maximum mid-block two-way road capacities applicable for the 
urban road network are: 

• New England Highway Los D – Maitland Street and Bridge Street 4,400 vtph (4 lanes), Bridge Street 
3,300 vtph (3 lanes) and Bridge Street 1,800 vtph (2 lanes). 
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• Denman Road LoS D – Sydney Street 1,800 (2 lanes). 

• Market Street, Bell Street LoS D 1,800 vtph (2 lanes). 

• Brooke Street, Hunter Terrace, Haydon Street, Lorne Street, Wilkinson Avenue, Mill Street  
LoS C – 1,200 vtph. 

However as local streets with predominately residential dwellings along their length the environmental 
capacity of parts of Brook Street, Hunter Terrace, Mill Street, Lorne Street, Haydon Street and Wilkinson 
Avenue as a measure of acceptable residential amenity within the street also needs to be considered. 
Reference to Table 4.6 of the RTA’s Guide to Traffic Generating Developments (2002) identifies an 
environmental capacity of 200 vtph with a maximum capacity of 300 vtph. 

Table 4.5 of the RTA Guide to Traffic Generating Developments gives guidance on the mid-block capacity 
and expected LoS on rural roads.  This is reproduced below in Table 4.7. 

Table 4.7 Peak Hour Flow on Two Lane Rural Roads (veh/hr) with a Design Speed of 100km/hr 

Terrain Level of Service (LoS) Percent of Heavy Vehicles  

0 5 10 15 

Level B 630 590 560 530 

C 1030 970 920 870 

D 1630 1550 1480 1410 

E 2630 2500 2390 2290 

Rolling B 500 420 360 310 

C 920 760 650 570 

D 1370 1140 970 700 

E 2420 2000 1720 1510 

Mountainous B 340 230 180 150 

C 600 410 320 260 

D 1050 680 500 400 

E 2160 1400 1040 820 

From the traffic data presented in Table 4.4 above and noting the likely technical mid-block urban and rural 
road capacity and the residential environmental capacity of the local and state road network around the 
study area are well in excess of the 2019 traffic volumes on the local and state road network it is 
considered that the impacted road network is operating well within its capacity and has scope to cater for 
additional temporary traffic generated by the project works. 

4.6.5 Construction Traffic Generation  

During construction, an increase in traffic within the study area would be generated by: 

• Construction site establishment activities 

• Movement of work crews 

• Delivery and removal of materials 
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• Construction traffic (comprising light vehicles, haulage trucks, concrete trucks and delivery trucks). 

The additional traffic expected to be generated by the Project is presented in Table 4.8 showing the worst 
peak hour (AM or PM) case and the likely total peak AM and PM traffic for the various routes utilised for 
access to the study area. 

Table 4.8 Peak Hour Traffic Generation Data for the Project 

Site Number-
Location-Access 
Route 

Vehicle or Delivery Type 

Light 
vehicles 

Plant and 
Precast 

Material 
Earthworks Concrete General 

Likely 
Maximum 

1-Bridge Street-
South Access 

40 10 40 17 2 55 

2-Bridge Street-
North City 
Access 

60 10 40 17 2 65 

3-Hunter 
River/Muscle 
Creek bridges-
North City 
Access 

40 10 40 17 2 55 

4-Hunter River 
South End – 
North Country 
Access 

16 10 40 
25  

(outside 
possessions) 

2 32 

5- Hunter River 
South End-
South Country 
Access 

- - - - - 2 

6-Hunter 
River/Muscle 
Creek South 
Island -Coty 
Access 

8  
(outside 

possessions) 

4  
(outside 

possessions) 
- 

2  
(outside 

possessions) 

1  
(outside 

possessions) 

8  
(outside 

possessions) 

For the purposes of the TIA it has been assumed that 80% of construction traffic will enter the study area 
and 20% will exit the study area in the AM peak period which is mirrored in the PM peak period. Where 
nightshift work occurs 80% of construction traffic will enter the sites and 20% will exit the sites in the  
PM peak period which is mirrored in the AM peak period. 

4.6.6 Traffic and Transport Impacts  

4.6.6.1 Road Network 

The Project is likely to generate additional traffic on the local road network based on the construction traffic 
shown in Table 4.8 and the trip distributions described in Section 4.6.5 above. It is unlikely that all of the 
movements generated at the locations listed in Table 4.8 will coincide however their cumulative effect has 
been included in assessing the impact of the works on the road network as a worst-case scenario in case the 
construction of this Project and the Hunter River and Muscle Creek bridge replacement project overlaps. 
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The addition of the predicted construction traffic into the study area will not result in the capacity 
thresholds for the local road network determined to be reached. It is noted that with the addition of the 
construction traffic that all roads are still operating well below their urban, rural or environmental capacity 
and therefore have an insignificant effect on the LoS of the road network, except for Brook Street east of 
Hunter Terrace which will have a maximum of 337 vtph, 37 higher than the environmental capacity of  
300 vtph, which is acceptable given the temporary nature of the works. 

The additional traffic proposed for undertaking construction works has increased the peak hour traffic on 
the arterial and collector roads by between 1.4 and 14% of the 2019 road traffic with the majority being 
less than five percent.  The average peak hour traffic variation experienced daily is ten percent and 
considering the conservative cumulative allowance (project overlap scenario) made for the calculation of 
construction traffic it is likely that the larger increases would be in the order of ten percent.  This increase 
would not be noticeable and would not alter the current level of service experienced on these arterial and 
collector roads and is considered acceptable given the temporary nature of the works.   

As such, the local and state road network in the study area has sufficient spare mid-block capacity to cater 
for the additional construction traffic generated by the Project.  

4.6.6.2 Detours  

No detours would be required for the Project.  

4.6.6.3 Road Safety  

During construction, the speed limit may be reduced for vehicles travelling through and adjacent to the 
study area depending on the construction activity. The reduced speed limit during construction would 
result in minor delays to travel time for vehicles travelling through the study area. 

As traffic volumes on the other roads outside of the study area impacted by the Project is low as is the 
construction traffic generation on these roads, there is no need for traffic control measures. However, it is 
recommended warning signage about possible additional heavy vehicle use be installed along these roads 
for the duration of the Project  

4.6.6.4 Parking  

Suitable on-site car parking areas and accesses need to be provided for construction traffic within the study 
area and this should be identified within the CEMP and provided in accordance with Muswellbrook Shire 
Council requirements. 

Given the large area covered by the study area it is reasonable to conclude that there is sufficient area 
within the construction zone to provide adequate and suitable on-site parking for construction traffic 
within the site compound areas. The Project would not result in any significant on-road parking and 
therefore will not impact on the safety and efficiency of the public road network. 

4.6.6.5 Public Transport  

This Project will not generate any additional demand for public transport services therefore no additional 
public transport infrastructure and/or services is required as a result of the Project.  

4.6.6.6 Access 

Temporary access requirements would be determined during detailed design and construction staging. 
Where temporary disruptions are required, alternative access would be identified in consultation with 
landowners.  
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4.6.7 Operation 

No operational impacts are anticipated.  

4.6.8 Mitigation and Management Measures  

Mitigation and management measures for traffic and transport are presented below: 

• A TMP will be prepared and implemented as part of the CEMP. 

• A road network dilapidation report would be prepared for the Project. 

• Requirements for any changes to local access arrangements will be confirmed during detailed design in 
consultation with the local road authority and any affected landowners. 

• Road users and local communities will be provided with timely, accurate, relevant and accessible 
information about changed traffic arrangements and delays owing to construction activities. 

• Consultation will be undertaken with the local community and road users regarding traffic related 
impacts anticipated during construction of the Project.  

4.7 Air Quality and Greenhouse Gas 

A qualitative assessment has been prepared to identify the potential impacts of the Project on the air 
quality of the study area. A summary of the assessment is found in the sections below. 

4.7.1 Construction  

The Project would have potential to generate dust from earthworks and stockpiles. Levels of air borne dust 
would be expected to be low and unlikely to cause concern to sensitive receivers provided the mitigation 
measures outlined below are implemented. Construction equipment and plant would emit exhaust fumes. 
However, given the high level of existing vehicular movements within the study area and given the duration 
of the construction period, this is considered to be negligible. 

4.7.2 Operation  

No increase in impacts is anticipated during operation. 

4.7.3 Mitigation and Management Measures  

Environmental management measures for air quality and greenhouse gas are presented below: 

• Implement SWMP and ESC Plan 

• Activities involving excavation or disturbance of soils or vegetation must implement controls to prevent 
and/or minimise the generation of dust (i.e. use water sprays or water carts for dust suppression as 
required) 

• Cover stockpiles and excavated materials when not in use 

• Cover vehicles and trailers when transporting bulk materials 
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• All plant and equipment must be serviced regularly to ensure exhaust emissions generated are within 
the specified plant and equipment standards 

• Turn off idling plant and equipment when not in use. 

4.8 Noise and Vibration 

A quantitative assessment has been prepared to identify the potential impacts of the proposed Project on 
the noise and vibration of the study area. The noise impact assessment was completed by Umwelt in June 
2019; refer to Appendix E for the full Construction and Operational Noise Impact Assessment (CONIA) 
report. A summary of the assessment is found in the sections below. 

4.8.1 Methodology 

Noise emitted during the construction phase of the Project has been considered in terms of the Interim 
Construction Noise Guideline (ICNG) (DECC, 2009) which aims to provide guidance on managing 
construction works to minimise construction noise rather than focusing on achieving specified numeric 
noise level criteria. 

Operational noise from the Project has been considered in terms of the requirements of the Rail Noise 
Infrastructure Guideline (RING) (EPA, 2013). 

4.8.1.1 Existing Noise 

Existing noise levels at two locations were measured in May 2019. The results of the noise monitoring are 
summarised in Table 4.9. Noise levels were measured in general accordance with AS AS1055-2018 
Acoustics – Description and measurement of environmental noise and the EPA Noise Policy for Industry 
(NPfI) (EPA, 2017). 

Table 4.9 Noise Monitoring Results dB(A) 

Location LAeq 

Day 
7am-6pm 

LAeq 

Evening 
6-10pm 

LAeq 

Night 
10pm-7am 

RBL 

Day 
7am-6pm 

RBL 

Evening 
6-10pm 

RBL 

Night 
10pm-7am 

ARTC land near 
Riverside Cabin and 
Van Park 

64 64 63 40 38 34 

4 Lower William 
Street, 
Muswellbrook  

55 58 56 37 41 33 

The measured existing noise levels at 4 Lower William Street were used to calculate construction noise 
management levels for all residential receivers in the vicinity of the Project as this monitoring location 
reported the lower RBL noise levels during the day and night periods. These RBLs correspond to the periods 
when most construction works will occur and to the most sensitive time period, respectively. This is 
considered to be a conservative approach. 
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4.8.1.2 Construction Noise Criteria 

The EPA recognises that construction activities could potentially generate higher noise levels than those of 
an industrial operation. The ICNG provides noise management criteria for construction activities which are 
intended to guide the need for, and the selection of, feasible and reasonable work practices to minimise 
construction noise impacts.  

The ICNG notes that a residential receiver is ‘noise affected’ if the LAeq,15minute construction noise level 
exceeds the rating background noise level by more than 10 dB during recommended standard hours. 
Outside recommended standard hours a residential area is ‘noise affected’ if the LAeq,15minute construction 
noise level exceeds the rating background noise level by more than 5 dB(A). 

Using rating background noise levels determined from existing noise levels measured at 4 Lower William 
Street, the construction noise management levels for sensitive receivers in the vicinity of the Project are 
47 dB(A) during the day time, 46 dB(A) during the evening and 38 dB(A) during the night time. The ICNG 
noise management levels for residential receivers are shown in Table 4.10. 

The ICNG noise management levels for sensitive land uses (other than residences) were also established. 

Table 4.10 Construction Noise Management Levels for residential receivers 

Time of day 

ICNG Noise 
Management Level 

Classification 
LAeq(15 minute) 

RBL 
Project Noise 

Management Level 
LAeq(15 minute) 

Recommended Standard Hours 
Monday to Friday 7.00 am - 6.00 pm 
Saturday 8.00 am - 1.00 pm 
No work on Sundays or Public 
Holidays 

Noise affected  
Rating Background 
Level (RBL) + 10 dB 

37 dB(A) 47 dB(A) 

Highly noise affected  
75 dB(A) 

N/A 75 dB(A) 

Outside recommended standard 
hours 

Noise affected 
RBL + 5 dB 

41 dB(A) (evening) 

33 dB(A) (night) 

46 dB(A) (evening) 

38 dB(A) (night) 

ARTC has also adopted an indicative sleep disturbance NML of 48 dB(A) LAeq(15 minute) based on the 
measured night time period RBL of 33 dB(A) plus 15 dB(A).  

The ICNG recognises that public infrastructure works (such as railway maintenance) may need to be 
undertaken outside the recommended standard hours. This need is typically based on the requirement to 
sustain the operational integrity of public infrastructure, as works to restore operation of the infrastructure 
provide benefit to the greater community (more than just local residents). Accordingly, ARTC is permitted 
to carry out maintenance works outside of standard construction hours as per conditions in EPL3142. 

4.8.1.3 Construction Vibration criteria 

Vibration criteria exist in terms of the effect on building structures and also the impact on human comfort. 

Building damage criteria 

At present, no Australian Standard exists for the assessment of building damage caused by vibration.  

British Standard 7385- part 2 (1993) provides criteria for building damage due to vibration, shown in  
Table 4.11.  
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Table 4.11 Vibration criteria for building damage from BS7385-2(1993) 

Type of Building Peak component particle velocity in frequency range of 
predominant pulse 

4 Hz to 15 Hz 15 Hz and above 

Reinforced or framed structures 

Industrial and heavy commercial buildings 

50 mm/s at 4 Hz and above 

Unreinforced or light framed structures  

Residential or light commercial type buildings 

15 mm/s at 4 Hz increasing 
to 20 mm/s at 15 Hz 

20 mm/s at 15 Hz increasing 
to 50 mm/s at 40 Hz and 
above 

Note 1: Values referred to are at the base of the building 

Note 2: For Unreinforced or light framed structures, Residential or light commercial type buildings, at frequencies below 4 Hz, a maximum 

displacement of 0.6mm (zero to peak) should not be exceeded 

German Standard DIN 4150-3 1999. Vibration in buildings – Part 3: Effects on Structures also provides 
recommended maximum levels of vibration that reduce the likelihood of building damage caused by 
vibration for different types of buildings including heritage-protected structures. DIN 4150-3 states that 
buildings exposed to higher levels of vibration than these recommended limits would not necessarily be 
damaged. DIN 4150-3 limits for short-term/intermittent/impulsive/impact vibration such as from pile 
driving are shown in Table 4.12. DIN 4150-3 limits for long-term/continuous vibration such as from 
vibratory rolling are shown in Table 4.13.. 

Table 4.12 DIN 4150-3 guideline values for vibration velocity (PPV mm/s) for short-
term/impulsive/impact/intermittent vibration for Heritage structures 

Type of structure 

Vibration velocity in mm/s 

At foundation at a frequency of 
Vibration at the horizontal 
plane of the highest floor 

Less than 10 
Hz 

10 Hz to 50 
Hz 

50 Hz to 100 
Hz 

All frequencies 

Structures that because of 
their particular sensitivity to 
vibration, do not correspond 
to those listed in 1 or 2 and 
have intrinsic value  
(e.g. preservation order) 

3 3 to 8 8 to 10 8 

Based on the values in Table 4.12, to ensure protection of the structure at all vibration frequencies, a limit 
of 3 mm/s PPV could be adopted. 

Table 4.13 DIN 4150-3 guideline value for vibration velocity (PPV mm/s) for long-term/continuous 
vibration for Heritage structures 

Type of structure 
Guideline values for vibration velocity in 
horizontal plane of highest floor, at all 
frequencies. 

Structures that have particular sensitivity to vibration, and 
have intrinsic value (e.g. preservation order) 

2.5 mm/s (PPV) 
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Human comfort criteria 

Criteria for human comfort from vibration impacts are outlined in the EPA guideline Assessing Vibration:  
A Technical Guideline is based on Vibration Dose Values (VDVs). The VDV accumulates the vibration energy 
received over the daytime and night-time periods and criteria are based on the likelihood that a person 
would be annoyed by the level of vibration over the entire period being assessed. 

Maximum and preferred VDVs for intermittent vibration from construction activities given in Assessing 
Vibration: A Technical Guideline are listed in Table 4.14. 

Table 4.14 Vibration dose values for intermittent vibration (m/s 1.75) 

Land Use 

Daytime 

(7 am to 10 pm) 

Night-time 

(10 pm – 7am) 

Preferred Max Preferred Max 

Critical areas 0.1 0.2 0.1 0.2 

Residences 0.2 0.4 0.13 0.26 

Offices, schools, 
educational institutions 
and places of worship 

0.4 0.8 0.4 0.8 

4.8.1.4 Operational Noise Criteria 

The EPA provides guidance for the assessment and management of potential airborne noise from railways 
in the Rail Infrastructure Noise Guideline (RING). 

The proposed rail bridge over the Hunter River and Muscle Creek will be located approximately 10 m to the 
north of the existing bridges in the existing rail corridor and is therefore considered to be a redevelopment 
of the existing rail line rather than a new rail line as defined in the RING. 

The relevant airborne noise trigger levels for residential land uses surrounding the project area are 
provided in Table 4.15. For residential receivers, the criteria have two components – LAeq (assessed over 
the day or night) and LAmax (train pass-by events). 

Table 4.15 RING noise trigger level for residential land use 

Type of Development 

Noise trigger level in dB(A) 

Daytime 7am to 10pm Night-time 10pm to 7am 

Redevelopment of existing rail line 

Development increases existing LAeq(period)1 rail noise levels by 2 dB or 
more, or existing LAmax2 rail noise levels by 3 dB or more, and predicted 

noise levels exceed: 

65 LAeq(15hour) and  

85 LAmax 

60 LAeq(9hour) and 

85 LAmax 

Notes: 
1 LAeq(period) means LAeq(15h) for the day time period and LAeq(9h) for the night-time period. 
2 LAmax refers to the maximum noise level not exceeded for 95 per cent of rail pass-by events and is measured using the ‘fast’ response setting on a 

sound level meter. 
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The RING also includes trigger levels for non-residential sensitive receivers which apply when the building 
or premise is in use. Commercial receivers are not considered to be sensitive receivers to operational rail 
noise, so therefore do not have criteria in the RING. Trigger levels for non-residential sensitive receivers, as 
detailed in Table 3 of the RING, are shown in Table 4.16. 

Table 4.16 RING noise trigger levels for sensitive non-residential land uses 

Sensitive land use 
Noise trigger level in dB(A) 

(when building or premise in use) 

Schools, educational institutions and child care centres 45 LAeq(1hour) internal 

Places of worship 45 LAeq(1hour) internal 

Hospital wards 40 LAeq(1hour) internal 

Hospital other uses 65 LAeq(1hour) 

Open space – passive use (eg parkland, bush reserves) 65 LAeq(15hour) 

Open space – active use (eg sports field, golf course) 65 LAeq(15hour) 

4.8.1.5 Operational Vibration Criteria  

Methods for measuring vibration from rail operations are outlined in the Assessing Vibration: A Technical 
Guideline (DEC 2006). The detailed design would ensure that the operation of the Project does not result in 
operational vibration impacts greater than the existing vibration.  

4.8.1.6 Predicted Noise 

Prediction of construction and operational noise levels was undertaken with the proprietary computer 
noise modelling software SoundPLAN version 8.0. Construction noise levels were predicted using the 
CONCAWE noise modelling prediction methodology. Operational rail noise levels were predicted using the 
Nordic Rail Prediction Method (based on the Kilde report 130). 

Both the construction and operational noise models were constructed using 3-Dimensional terrain data 
comprised of existing ground surface from LIDAR survey. Receiver buildings were constructed in the model 
based on building outlines identified from orthorectified aerial photography. 

Construction staging details and the construction methodology to be used for the Project were supplied by 
ARTC. In consultation with ARTC, two construction stages were selected to be modelled to determine 
worst-case noise impacts (in terms of the type and number of equipment to be used and the period when 
works would be undertaken) during construction of the Project.  

The two scenarios selected are shown in Table 4.17 and correspond with ARTC stage number 4 (piling 
works) and ARTC stage number 9 (rail possession 1 – track re-conditioning and culvert extension). Piling 
works are proposed to be carried out during the day period, while track reconditioning and culvert 
extension is proposed to include both day and night works. 
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Table 4.17 Construction Stages to be Modelled 

Stage 
No. 

Description Proposed Plant Materials Duration 
Works 

Day/Night 
works 

4 Piling Works (ATP) 
including; 

52 x Bridge Piles 
(Bored) 

100T Piling Rig 

100T Crawler Crane 

20T Excavator 

30T Articulated Dump 
Truck 

Pile casings 

Pile reinforcement 

Concrete 

14 weeks Day works 
only 

9 Rail Possession 1 - 
Track reconditioning 
and Culvert Extension, 
including; 

1. 200 m track 
reconditioning at 
Country Tie in 
point 

2. 50m track 
reconditioning/tie 
in at city end. 

 Culvert extension 
at CH289.500 

20 T Excavators (Multiple) 

8 T Excavators (Multiple) 

Loader (Multiple) 

30 T Articulated Dump 
Trucks (Multiple) 

12 T Vibratory rollers 
(Multiple) 

Watercarts (Multiple) 

Rail tamper/regulator 

Truck and Dogs 
(Ballast/Capping/ 
Structural Fill deliveries) - 
In advance of CD. 

Structural Fill/ 
Capping- 2000 T 
(1500 T Country,  
500 T City) 

Ballast – 1000 T  
(750 T Country,  
250 T City) 

1 week Day and Night 
works  
(3 x 
Consecutive 
nights)  

Where multiple plant and equipment units will be involved in the construction stage, two units were 
included in the model. Sound power spectrum data for all equipment in each stage was combined and 
placed on a line source along the area of proposed construction.  

The results calculated are the worst-case result for the scenario. As the construction noise criteria is 
assessed as a 15-minute noise level, it is possible that all noise sources may operate simultaneously at 
some stage during the works and so all noise sources have been included in the model.  This is a 
conservative approach, which whilst possible is unlikely to actually occur. 

Sound power level (SWL) information for typical plant types were sourced from British Standard BS 5228-
1:2009 Code of Practice for noise and vibration control on construction and open sites – Part 1: Noise or 
from Umwelt’s technical database.  

Noise levels from these construction scenarios were then predicted at noise receivers in the area. 

4.8.2 Construction Noise and Vibration 

4.8.2.1 Construction Traffic Noise 

Additional traffic volumes generated by the construction phase of the Project are anticipated to be 
acceptable in consideration of the existing road network (refer to Appendix D). The streets surrounding the 
study area are local roads with intermittent traffic flow and the introduction of construction traffic is likely 
to present a noticeable increase. Construction traffic would be limited to the construction period and 
would only occur during certain periods during the construction duration. As such intermittent construction 
traffic noise may be experienced by resident’s located along Lower William Street and the surrounding 
roads. However, these streets are located in proximity to the Ulan Line and residents frequently experience 
rail noise associated with passing trains.  
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Heavy vehicles would be used to deliver construction material to the study area and transfer construction 
materials to nominated ancillary sites. Light vehicles would move throughout the study area moving light-
weight materials around active construction areas and the site compound.   

The predicted increase in road traffic volumes as a result of the Project is unlikely to result in any significant 
construction traffic noise, and would be unlikely to be perceptible above the noise generated from other 
construction activities.  

4.8.2.2 Construction Noise  

Construction noise levels were predicted for two scenarios, as detailed in Table 4.17. Predicted 
construction noise levels at individual receivers for both construction scenarios assessed are shown in 
Appendix F. The predicted noise level contours for the two scenarios are shown in Figure 4.2 and  
Figure 4.3.  

The predicted noise levels shown in Appendix F exceed the construction noise management levels as 
detailed in Table 4.10 at all assessed receivers during all working periods (day, evening and night), deeming 
all assessed receivers in the noise affected category, as determined in the ICNG.  

Predicted noise levels indicate that many of the assessed receivers will be considered to be highly affected 
(75 dB(A) or greater) by the proposed construction works. If these noise levels occur during the night 
period, the predicted worst case noise levels have the potential to cause sleep disturbance. Figure 4.3 
shows the sleep disturbance contour, as this construction activity scenario is proposed to be carried out 
during the night period. 

These two scenarios were selected as they are considered to present the worst case in regards to 
construction noise impacts and would occur during standard construction hours and out of standard 
construction hours. The predicted impacts are relevant to these two scenarios only, which in total equates 
to a combined duration of 15 weeks.  The remaining construction duration (comprising approximately  
105 weeks) will typically involve lower and shorter duration noise generating activities.  These works are 
considered to be low impact, and are likely to produce noise levels significantly lower than those presented 
in Appendix F.  

The predicted noise levels exceed the construction noise management levels at all receivers, deeming all 
assessed receivers in the noise affected category, as determined in the ICNG. Predicted noise levels indicate 
that many of the assessed receivers will be considered to be highly affected by the proposed construction 
works.  

The predicted noise levels have assumed that all plant and equipment listed for that construction scenario 
would be operating concurrently to produce a conservative worst-case assessment. This is unlikely to occur 
during construction and it is anticipated that actual noise impacts to receivers is likely to be less than the 
results presented in this assessment.  

Construction works can be variable in times of occurrence and intensity. High noise generating activities or 
machinery that is likely to generate noise that is particularly annoying, would generally be scheduled to 
occur during the earlier part of the night. The anticipated construction noise levels would reduce across the 
night-time period as the intensity of work reduces, particularly prior to 5.00 am. However, in unavoidable 
circumstances, high noise generating activities may need to be undertaken during the early hours of the 
morning. In these circumstances, the affected community would be consulted and additional mitigation 
would be implemented where feasible and reasonable.   
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As the predicted noise levels exceed the NML during standard hours (day period) and outside of standard 
hours, additional reasonable and feasible non-standard construction noise mitigation measures would be 
implemented wherever possible as well as the standard construction noise mitigation measures. 

Recommendations to reduce construction noise impacts are detailed in Section 4.8.4.  
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4.8.2.3 Construction Vibration  

Vibratory rollers and piling rigs are proposed to be used during the construction phase of the Project and 
have the potential to generate vibration at a distance from the construction area. The Roads and Maritime 
Services’ Construction Noise and Vibration Guideline (CNVG) (EPA, 2016) recommends typical minimum 
working distances for these types of equipment. This guideline was developed to manage construction 
noise and vibration for any Roads and Maritime projects and therefore is potentially applicable to other 
project types outside of Roads and Maritime. 

Should these distances be encroached upon, it is recommended the vibration mitigation measures outlined 
in Section 4.8.4 

Recommended minimum working distances for vibration intensive plant are shown in Table 4.18. 

Table 4.18 CNVG recommended minimum working distances for vibration intensive plant 

Plant item Rating/Description 

Minimum working distance 

Cosmetic damage  
(BS 7385) 

Human response 
(OH&E Vibration 

guideline) 

Vibratory Roller 

< 50 kN (Typically 1-2 T) 5 m 15 m to 20 m 

< 100 kN (Typically 2-4 T) 6 m 20 m 

< 200 kN (Typically 4-6 T) 12 m 40 m 

< 300 kN (Typically 7-13 T) 15 m 100 m 

> 300 kN (Typically 13-18 T) 20 m 100 m 

> 300 kN (> 18 T) 25 m 100 m 

Small Hydraulic 
Hammer 

(300 kg – 5 - 12 T excavator) 2 m 7 m 

Medium 
Hydraulic 
Hammer 

(900 kg – 12 - 18 T excavator) 7 m 23 m 

Large Hydraulic 
Hammer 

(1600 kg – 18 - 34 T excavator) 22 m 73 m 

Vibratory Pile 
Driver 

Sheet piles 2 m to 20 m 20 m 

Pile Boring ≤ 800 mm 2 m (nominal) 4 m 

Jackhammer Hand held 1 m (nominal) 2 m 

The CNVG states that these minimum working distances are indicative and will vary depending upon the 
particular item of plant and local geotechnical conditions. They apply to cosmetic damage of typical 
buildings under typical geotechnical conditions. Vibration monitoring is recommended to confirm the 
minimum working distances at specific sites. 

As shown in Table 4.17, the size of the proposed vibratory roller is 12 T. Based on recommendations in the 
CNVG, the minimum safe working distance for building cosmetic damage from a 12 T vibratory roller is  
15 m, and the minimum safe working distance for human comfort is 100 m. No receivers are anticipated to 
be located within these distances based on where the vibratory roller is expected to occur. No heritage 
buildings are located within close proximity to the study area and therefore no vibration impacts are 
anticipated.  
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As detailed construction methodologies are developed, ARTC would need to confirm that no receivers are 
located within the distances provided in Table 4.18.   

4.8.3 Operational Noise  

In order to determine the change in noise level as a result of the proposed bridge replacements, an 
operational scenario based on the supplied data was modelled with both the existing track and bridge 
conditions and with the proposed track and bridge conditions. These model inputs are detailed in  
Appendix F. 

For all receivers assessed, the proposed bridge replacement project will result in no change or will result in 
a decrease in operational rail noise emissions both in terms of LAeq and LAmax noise levels. 

Operational vibration from the railway line has not been quantitatively considered as part of this 
assessment. However, having regard to the distances between the bridge and potentially affected 
receivers, the track support structures and the intervening soil type(s), based on experience with similar 
projects it is expected that vibration from train movements would not be significant at any receiver(s).  

4.8.4 Mitigation and Management Measures 

All mitigation and management measures from the CONIA will be implemented for the Project including 
the following: 

• A Noise and Vibration Management Plan (NVMP) will be prepared and implemented as part of the 
CEMP. The NVMP will generally follow the approach in the Interim Construction Noise Guideline (ICNG) 
(DECC, 2009) and identify: 

o all potential significant noise and vibration generating activities associated with the activity 

o feasible and reasonable mitigation measures to be implemented 

o a monitoring program to assess performance against relevant noise and vibration criteria  

o arrangements for consultation with affected neighbours and sensitive receivers, including 
notification and complaint handling procedures contingency measures to be implemented in the 
event of non-compliance with noise and vibration criteria. 

• Train workers and contractors (such as at toolbox talks) to use equipment in ways to minimise noise. 

• Ensure site managers periodically check the site and nearby residences and other sensitive land uses for 
noise problems so that solutions can be quickly applied.  

• Avoid the use of radios or stereos outdoors where neighbours can be affected. 

• Avoid the overuse of public address systems. 

• Avoid shouting, and minimise talking loudly and slamming vehicle doors. 

• Keep delivery drivers informed of designated vehicle routes, parking locations, acceptable delivery 
hours or other relevant practices (for example, minimising the use of engine brakes, and no extended 
periods of engine idling). 

• Avoid dropping materials from a height. 

• Schedule material deliveries to be delivered during standard working hours. 
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• Avoid mobile plant clustering near residences and other sensitive land uses. 

• Notify all noise affected residents as follows; 

o Prior to the commencement of site works – Provide a general project update to the local 
community including all noise affected residents.  Notification to advise on general project 
information such as scope of works, duration of the works, any perceived impacts to the 
community and details on future project consultation works. 

o Prior to the commencement of out of hours works – Provide notification to noise affected residents 
a minimum of 5 business days prior to the works.  Notification to advise on details of works, details 
of any noisy type works, details of any changes to local roads, and details of measures implemented 
to mitigate noise impacts. 

• Site signage to include contact details for the site Establish and maintain a 24-hour toll-free information 
and complaints line. 

• Provide a quick response to complaints, with complaint handling staff having both a good knowledge of 
the project and ready access to information. 

• Implement all feasible and reasonable measures to address the source of complaint. 

• Keep a register of any complaints, including details of the complaint such as date, time, person 
receiving complaint, complainant’s contact number, person referred to, description of the complaint, 
work area (for larger projects), time of verbal response and timeframe for written response where 
appropriate. These complaints would be provided to ARTC for record keeping same day as received. 
Details to be forwarded to Enviroline@artc.com.au before end of business day.   

• Examine and implement, where feasible and reasonable, alternatives to noisy work methods. 

• Use alternatives to diesel and petrol engines and pneumatic units, such as hydraulic or electric 
controlled units where feasible and reasonable.  

• Examine different types of machines that perform the same function and compare the noise level data 
to select the least noisy machine. Reduce throttle setting and turn off equipment when not being used. 

• Regularly inspect and maintain equipment to ensure it is in good working order.  

• Place as much distance as possible between the plant or equipment and residences and other sensitive 
land uses. 

• Restrict areas in which mobile plant can operate so that it is away from residences and other sensitive 
land uses at particular times. 

• Where practical carry out noisy fabrication work offsite. 

• Where practical establish the worksite to minimise vehicle reversing. 

• Install where feasible and reasonable less annoying alternatives to the typical ‘beeper’ alarms taking 
into account the requirements of the Occupational Health and Safety legislation. 

• Consult with affected schools to ensure that noise-generating construction works in the vicinity of affected 
school buildings are not scheduled to occur during examination periods, unless other arrangements (such 
as relocation to an alternative location) acceptable to the affected schools can be made. 

mailto:Enviroline@artc.com.au
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• Where night work near residences cannot be feasibly or reasonably avoided, restrict the number of 
nights per week and/or the number of nights per calendar month that the works are undertaken, in 
consultation with residents who will be most affected. 

• ARTC sleep disturbance criteria is likely to be exceeded for a number of receivers as a result of 
construction activity during possession periods where night works occur. If following consideration and 
reasonable and practical implementation of ICNG Strategies 1 to 6 it becomes evident that sleep 
disturbance criteria is still likely to be exceeded for more than two consecutive nights, consideration 
should be given to reasonable and feasible respite mitigation measures for residences or at residences 
to minimise impacts. 

• Organise work to be undertaken during the standard working hours where possible. 

• Schedule noisy activities around times of high background noise (local road traffic or when other local 
noise sources are active) where possible to provide masking or to reduce the amount that the 
construction noise intrudes above the background. 

• Optimise the number of vehicle trips to and from the site – movements can be organised to 
amalgamate loads rather than using a number of vehicles with smaller loads. 

• Designate access routes to the site, through consultation with potentially noise-affected residences and 
other sensitive land uses and make drivers aware of nominated vehicle routes. 

• Provide on-site parking for staff and on-site truck waiting areas away from residences and other 
sensitive land uses. Truck waiting areas may require bunding or walls to minimise noise. 

• Reduce the line-of-sight noise transmission to residences or other sensitive land uses using temporary 
barriers. It is recommended that a temporary noise barrier be considered for installation in a 
convenient location such as the boundary fence adjacent to Lower William Street if reasonable and 
feasible. A noise barrier that obstructs the line of sight from the noise source(s) to the receiver(s) would 
typically achieve at least 5 dB(A) noise reduction for construction equipment. The noise reduction 
benefit of a noise barrier is improved with increased barrier height and is generally better the closer the 
barrier is to the noise source. 

• Vibration Monitoring - If it is expected that the minimum working distances are to be encroached at 
any point in the works, vibration monitoring is recommended to determine site specific minimum 
working distances during initial works. Works should begin farthest from sensitive receivers and then 
site-specific minimum working distances calculated based on vibration measurements. 

• Building Condition Surveys - Prior to the commencement of vibration intensive work, existing condition 
surveys would be undertaken on properties and structures within 15 m from the nearest location 
where a vibratory roller will be used or 2 m from the nearest location where a piling rig will be used. 

• Equipment Selection and Maintenance: 

o The use of less vibration intensive methods of construction or equipment to be considered where 
feasible and reasonable when working in proximity to existing structures. Equipment should be 
selected to maintain the minimum working distances as indicated in Table 4.18. 

o Equipment would be maintained and operated in an efficient manner, in accordance with 
manufacturer’s specifications, to reduce the potential for adverse vibration impacts. 
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• Works Scheduling - Wherever feasible and reasonable, vibration intensive works at locations where 
high vibration levels are generated at sensitive receivers should be scheduled during less sensitive 
times of the day e.g. before midnight during out of hours works or as determined through community 
consultation. 

4.9 Visual Amenity  

A qualitative assessment has been prepared to identify the potential visual amenity impacts of the Project. 
A summary of the assessment is found in the sections below. 

4.9.1 Construction  

Construction of the Project would generate temporary, localised visual impacts. During the construction 
phase there would be potential temporary visual impacts, including: 

• The presence of construction vehicles, machinery and plant, as well as site equipment. 

• Stockpiled material.  

• Earthworks. 

• Temporary compound areas and compounds safety barriers. 

• Site amenities for workers. 

• Traffic control and detours.  

• Construction of the temporary access bridge over Muscle Creek. 

• Tree and shrub removal. 

The main viewers of the Project would include residents and visitors in the Caravan Park, rail and road 
users, residents along Lower William Street, the private residence to the west of the study area on Logues 
Lane and business along Bridge Street and Market Street. Businesses along Bridge Street would have partial 
views of the study area from the rear of the building. The private residence on Logues Lane would have 
partial views of the construction works on the western extent within the study area. Residents along Lower 
William Street would have direct views to the site compound and partial reviews to construction works 
including the temporary access bridge to the island. Residents and visitors within the Caravan Park would 
have partial views to the Hunter River bridge. Rail and road users would have partial views of the 
construction works during their journey. However, these views would be of a temporary nature, limited to 
the construction period and not have a long-term visual impact. 

Land on which ancillary sites are located would be restored as close as possible to the existing condition 
following completion of the works. The anticipated visual impact would therefore be localised, minor and 
temporary, and would be mitigated where required and practicable. 

Temporary lighting would be required for night works. Particular attention would be given to design and 
siting of temporary lighting, to avoid light spill into adjacent residential areas and any other identified 
sensitive receivers. 
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4.9.2 Operation  

The main changes to the existing landscape character of the study area as a result of the Project would be: 

• The construction of new 175 m (minimum), multi-span ballast top concrete bridge to replace the 
existing Muscle Creek and Hunter River bridges. 

• Demolition and disposal of existing bridge superstructures noting the existing piers are to remain in 
place. 

• Track re-alignment works. 

• Tree and shrub removal. 

The most notable change as a result of the Project would be the removal of the Hunter River and Muscle 
Creek bridges and replacing with a single new bridge, noting that the existing piers of the Hunter River and 
Muscle Creek bridges would remain. The existing bridges are composed of span steel girder with concrete 
piled abutments and piers. The proposed new bridge will be either a concrete or composite girder, 
concrete deck bridge with concrete piled abutments and piers. The new piers would be constructed 
adjacent to the existing bridge piers. The proposed new bridge would be located at a minimum height of 
RL145.904 m, to achieve a minimum freeboard above the 1% AEP flood level of approximately 700 mm.  

The construction of a concrete bridge top would introduce a new visual element to the study area. 
Residents along Lower William Street, the caravan park the rural resident along Logues Lane and residents 
in elevated areas of Muswellbrook have varying partial views of the steel structures of the current Hunter 
River and Muscle Creek Bridges. The introduction of a single concrete bridge would initially result in a 
change in the current view from these receivers.  However the study area is situated in an industrial setting 
and would not change the current industrial outlook from surrounding receivers.   

Furthermore, this change would lessen overtime as the concrete structure starts to wear and softens its 
place in the surrounding environment.  

The new bridge could also be higher than the existing structures to comply with the minimum freeboard 
above the 1% AEP flood level and due to the concrete girder design. This would also result in a change in 
the current view from surrounding receivers such as residents in the caravan park, Lower William Street 
and Logues Lane. The riparian area of Muscle Creek and the Hunter River is vegetated and currently 
provides a partial visual buffer from surrounding receivers. The current view from surrounding receivers is 
an industrial setting and the raising of the bridge height would not change this. Furthermore over time, as 
additional vegetation established as part of regeneration projects it is anticipated that any visual impacts as 
a result of the change in bridge height would lessen.  

Track re-alignment works are required as described in Section 2.3. Although all track re-alignment would 
fall within the existing rail corridor, the track would be located closer to residents along Lower William 
Street and the private residence along Logues Lane. Current views from the receivers are not expected to 
change substantially and any change is considered to be in keeping with the scale of the existing 
infrastructure. 

Vegetation removal to the north of the existing Hunter River bridge is required to allow access to the 
existing piers, to provide safe working distances from surrounding vegetation and to accommodate the new 
bridge alignment. Minor vegetation removal would also be required for the installation of the temporary 
bridge to the island from the site compound. Vegetation removal would be restricted to the riparian zone 
of the Hunter River and Muscle Creek and immediately adjacent to the existing piers. Vegetation in this 
area has historically been removed for the original construction of the piers and the Hunter River and 
Muscle Creek bridges.  
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Vegetation removal associated with the Project would not significantly change the current view of the 
study area from any surrounding residential properties. Residents and visitors to the Caravan Park would 
not be impacted by vegetation removal as vegetation removal would be restricted to the north of existing 
Hunter River and Muscle Creek bridges. Residents located along Lower William Street may initially 
recognise the loss of vegetation adjacent to the Hunter River and Muscle Creek bridges, however there is 
substantial riparian vegetation located along the eastern bank of the Muscle Creek which acts a visual 
buffer to the Hunter River and Muscle Creek bridges.  

Road and rail users may initially recognise the loss of mature vegetation, however the Project is considered 
to be in keeping with the scale of the existing infrastructure and is required to provide a more reliable rail 
network.  

The Hunter River underbridge is not readily visible from any of the heritage items located in the vicinity of 
the study area. The underbridge is largely obscured by vegetation and is essentially located to the rear of 
the majority of heritage items in the vicinity. It therefore does not form any part of views to or from 
heritage items in the vicinity. The proposed replacement of the underbridge will therefore not result in any 
visual impacts to heritage items located in the vicinity of the study area. 

Similarly, the remainder of the study area comprises vacant land and portions of the existing rail line, 
neither of which are readily visible within any views to or from heritage items located in the vicinity. Again, 
the study area is essentially located to the rear of the majority of heritage items in the vicinity. Proposed 
works within the remainder of the study area will therefore not result in any visual impacts to any listed 
heritage items located in the vicinity.  

It is noted that the final detailed design, including finishes, of the proposed new bridge structure is not 
available at the time of preparation of the REF. As such it is recommended that upon finalisation of the 
bridge design a consistency assessment is undertaken to determine whether the bridge may result in 
additional permanent visual impacts and if a landscape character and visual impact assessment is required.  

4.9.3 Mitigation and Management Measures  

Mitigation and management measures for visual amenity are presented below: 

• Proposal work sites, including construction areas and supporting facilities (such as storage compounds 
and offices) will be managed to minimise visual impacts, including appropriate storage of equipment, 
parking, stockpile screening and arrangements for the storage and removal of rubbish and waste 
materials. 

• As part of the detailed design phase consideration should be given to the design and finishes of the 
proposed new bridge with further assessment in the form of a landscape character and visual impact 
assessment if required. 

• Temporary site lighting will be installed and operated in accordance with AS4282:1997 Control of the 
Obtrusive Effect of Outdoor Lighting. 

4.10 Socio-Economic, Property and Land Use 

A qualitative assessment has been prepared to identify the potential socio-economic impacts of the Project 
and is provided in the sections below.  
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4.10.1 Construction  

4.10.1.1 Land use and property 

The ancillary sites are located on private property and ARTC would negotiate agreements with the 
landowners for the temporary access and use of site compounds, stockpiles and laydown areas so as to 
ensure ARTC have care and control of the land being used for the duration of the Project. Short term 
impacts will occur in the form of a reduction in the total area of land available to the existing landowners. 

ARTC would carry out ongoing consultation with all affected landholders. 

4.10.1.2 Noise, vibration and air quality 

Potential noise, vibration and air quality impact may be associated with construction activities, as well as 
with construction plant and machinery. This impact has the potential to affect sensitive receivers, such as 
local residents. Potential noise and vibration impact is discussed in Section 4.8 and potential air quality 
impact is discussed in Section 4.7.  

4.10.1.3 Transport 

Major work would require temporary traffic changes. During these periods, motorists would experience 
some traffic delays. Impacts would occur infrequently over the major work period (up to 30 months), with 
some works scheduled to occur outside peak periods. Potential traffic, transport and access impacts are 
discussed in Section 4.6. 

Additionally, some construction works would be undertaken during a scheduled rail possession. During rail 
possessions no trains would be operating on both the Ulan and Main North Lines.  Alternative transport 
methods (such as buses) will replace trains during these periods.,. 

4.10.1.4 Social and Community infrastructure  

There is limited social infrastructure available in the study area and therefore no impacts are anticipated.  

4.10.1.5 Utilities  

As detailed in Section 2.2.11.5 utilities are present within the study area. Safeguards and management 
measures would be implemented to protect these utilities and inform residents of any temporary 
disruption. 

Access to services for external service providers will be maintained for the duration of the works. This 
includes power, Telstra and Muswellbrook Shire Council utilities.  

4.10.1.6 Muswellbrook flying-fox camp  

Whilst the fundamental management objective for the grey-headed flying-fox camp is to maintain the 
occupation of the existing camp, there is potential for temporary relocation of the camp into currently 
unoccupied areas within the known extent of the Muswellbrook camp or even relocation to regional camps 
or new locations (refer to Section 4.3.2.7).  

Any move into currently unoccupied locations, whilst not a significant impact on the grey-headed flying-fox 
population, may have impacts on the community as outlined in the MFFCMP (Muswellbrook Shire Council 
2017).  
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ARTC would facilitate Muswellbrook Shire Council in monitoring and management of the camp through 
providing access to the rail corridor for monitoring, at the minimum quarterly counts for the CSIRO flying-
fox monitoring program. 

A procedure for the management of negative public attitudes that may arise from conflict between local 
residents and displaced GHFF would be included in a communications and media strategy in the CEMP. The 
strategy would be included in the approved CEMP and would include: 

• A mechanism for people to make reports of new GHFF camps or increases in numbers. 

• A mechanism for dispute resolution. 

• A series of press releases/targeted communications for potential impacted community particularly the 
residents of the caravan park as well as those residents near the Hunter River and Muscle Creek in the 
historical extent of the camp. 

4.10.2 Operation  

Once operational, the Project would have long term positive impacts including the improved reliability of 
the network by reducing the frequency of bridge closures for maintenance works and reducing operational 
noise impacts on nearby receivers.  

4.10.3 Mitigation and Management Measures  

Environmental management measures for socio-economic, property and land use are presented below: 

• A Community Engagement Plan (CEP) would be prepared and implemented to help provide timely and 
accurate information to the community before construction 

• The CEP would include mechanisms to provide details and timing of proposed activities to affected 
residents, businesses and other key stakeholders including schools and local councils of changed traffic, 
access and parking conditions. 

• A complaints handling procedure and register will be included in the CEMP 

• Consultation will be carried out with potentially affected residents before and during construction 
work. Consultation will include but not limited to door knocks, newsletters or letter box drops providing 
information on the proposed works, working hours and a contact name and number for more 
information or to register complaints. 

• ARTC Project Manager and Enviroline would be advised of all complaints received and any actions 
taken for record keeping purposes  

• ARTC will consult with any potentially affected public utility authorities regarding the construction of 
the Project. 

Flying-fox camp management measures in response to potential impacts on the community include: 

• Facilitate Muswellbrook Shire Council in monitoring and management of the camp through providing 
access to the rail corridor for monitoring, at the minimum quarterly counts for the CSIRO flying-fox 
monitoring program. 
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• A procedure for the management of negative public attitudes that may arise from conflict between 
local residents and displaced GHFF would be included in a communications and media strategy in the 
CEMP. The strategy would be included in the approved CEMP and would include: 

o A mechanism for people to make reports of new GHFF camps or increases in numbers. 

o A mechanism for dispute resolution. 

o A series of press releases/targeted communications for potential impacted community 
particularly the residents of the caravan park as well as those residents near the Hunter River 
and Muscle Creek in the historical extent of the camp. 

4.11 Waste Management and Resource Use  

A qualitative assessment has been prepared to identify the potential impacts of the Project on the waste 
management and resource use. A summary of the assessment is found in the sections below. 

4.11.1 Construction  

The following wastes are expected to be generated as part of the works; 

• bridge Superstructure – Steel 

• existing Bridge Transoms - Timber  

• rail ballast and formation materials 

• excavated materials (Spoil)  

• green waste 

• construction waste  

• general office waste 

• portable amenity waste.  

All waste will be re-used where possible in considered of the waste hierarchy of the Waste Avoidance and 
Recovery Act. In particular rail ballast waste will be tested to determine its suitability to be re-used 
elsewhere in the rail corridor. In the event that waste material cannot be re-used then this waste would be 
disposed of by a licensed contractor to an appropriately licensed facility or re-used where possible.  

The geotechnical investigations undertaken for the Project identified that spoil material within the rail 
corridor is likely to be classified as general solid waste (non-putrescible) in accordance with the EPA Waste 
Classification Guidelines.  

The Project will also consider the conditions outlined in the Resource Recovery Order and Resource 
Recovery Exemption for ARTC recovered soil issued by the EPA under clause 93 of the POEO Act on  
20 April 2018. 

4.11.2 Operation  

The waste associated with the operation of the Project would not be expected to change from the existing 
environment. 
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4.11.3 Mitigation and Management Measures  

Environmental management measures for waste management and resource use are presented below: 

• Develop and implement a Project Waste Management Plan for inclusion in the CEMP. 

• Remove waste collected from site regularly. 

• All waste generated onsite should be segregated, stored and disposed of appropriately. 

• Ensure the waste receiving facility is appropriately licensed to accept the waste type being disposed. 

• Cover receptacles to prevent the loss of waste from the receptacle. 

• All waste should be considered for re-use in accordance with the waste hierarchy objectives of the 
waste Avoidance and resource Recovery Act. Where possible waste identified for re-use should be 
stockpiled separately and tested to determine if it is suitable for re-use within the rail corridor.  

• All excavated natural, non-contaminated soil, aggregate or rock should be stockpiled separately and re-
used onsite where possible. 

• Unsuitable fill material will be classified in accordance with the Waste Classification Guidelines 
(DECCW, 2009) and disposed of at an approved materials recycling or waste disposal facility. 

• Receipts for waste transfer and disposal must be checked to ensure all details are correct and retained 
for audit purposes. 

4.12 Cumulative Impacts 

ARTC propose to upgrade the underbridge at Bridge Street, Muswellbrook at the same time as this Project. 
The Bridge Street project is subject to a separate environmental assessment. No other construction 
activities from other projects are known to be occurring in the vicinity of the study area. The simultaneous 
construction of the two projects has the potential to result in cumulative impacts such amenity, noise and 
vibration, visual, and air quality However, the duration of amenity impacts will be reduced, given that the 
construction of the two projects will occur concurrently. ARTC as part of the CEMP will develop a 
community complaint register and a procedure to investigate ongoing community complaints due to 
construction activities.  

The proposed works is unlikely to result in any cumulative impacts on local biodiversity due to the highly 
disturbed existing environment. Approximately 0.11 ha of Hunter Floodplain Red Gum Woodland in the 
NSW North Coast and Sydney Basin Bioregion EEC (BC Act) will require temporary removal and will be 
rehabilitated at the end of construction. Trimming of one limb of a river red gum (Eucalyptus 
camaldulensis) may also be required. This negligible impact on this highly degraded area of EEC is not 
considered significant.   

The portion of the Hunter River that intersects the study area has been identified a Type 1 Highly sensitive 
fish habitat and the portion of Muscle Creek that intersects the study area has been identified as Type 3 
minimally sensitive fish habitat. Cumulative impacts to the river and creek are unlikely and no other 
construction activities are known to be occurring that may cause cumulative impacts to either water body.  
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5.0 Environmental Management  

5.1 Environmental Management Plans  

A number of safeguards and management measures have been identified to minimise adverse 
environmental impacts which could potentially arise from the Project.   

Should the Project proceed, the environmental safeguards, summarised in Table 5.1 with further detail 
within the relevant assessment and specialist studies, would be incorporated into the detailed design 
and/or applied during the construction and operation.  

5.1.1 Construction Environmental Management Plan (CEMP) 

A CEMP will be prepared prior to commencement of construction works.   

As a minimum, the CEMP will address the following: 

• any requirements associated with statutory approvals. 

• details of how the Project will implement the identified safeguards outlined in the REF. 

• includespecific environmental management plans including: 

o Surface Water Management Plan and Erosion and Sediment Control Plan 

o Flying Fox Management Plan 

o Grey Headed Flying Fox Management Plan 

o Traffic Management Plan 

o Noise and Vibration Management Plan 

o Community Engagement Plan. 

• roles and responsibilities. 

• communication requirements. 

• induction and training requirements. 

• procedures for monitoring and evaluating environmental performance, and for corrective action. 

• reporting requirements and record-keeping.  

• procedures for emergency and incident management. 

• procedures for audit and review. 

An Environmental Site Induction will be conducted prior to any construction activities commencing on site 
for all personnel working on the site. Discussion on specific mitigation measures required for management 
of key environmental aspects must be included as part of the induction. Records of the induction including 
content and personnel inducted must be kept. 
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5.2 Summary of Mitigation and Management Measures 

The safeguards and environmental mitigation and management measures outlined within this report will be incorporated into the detailed design phase of 
the Project and during the construction and operational phases of the Project, should it proceed. The environmental mitigation measures would minimise any 
potential adverse impacts arising from the Project on the surrounding environment.  A summary of the safeguards and environmental mitigation and 
management measures is outlined in Table 5.1. 

Table 5.1 Summary of Environmental Management Measures Mitigation Measures 

ID Impact Safeguard/management measure Responsibility Timing 

General 

G1 General - Design All measures identified are to be considered and addressed during detailed design. Contractor Detailed design 

G2 General 
Construction 

A CEMP will be prepared prior to the commencement of construction works.  Contractor Pre-construction 

G3 General 
Construction 

An Environmental Site Induction will be conducted prior to any construction activities 
commencing on site for all personnel working on the site. Discussion on specific 
mitigation measures required for management of key environmental aspects must be 
included as part of the induction. Records of the induction including content and 
personnel inducted must be kept. 

Contractor Pre-construction and 
during construction 

G4 General 
Construction 

All necessary mitigation measures identified for construction would be implemented in 
accordance with the procedures documented in the CEMP. 

Contractor During construction 

Topography, Geology, Soils and Contamination  

E1 Erosion and 
Sediment 

A site-specific Soil and Water Management Plan (SWMP) incorporating an Erosion and 
Sediment Control Plan (ESCP) will be developed in accordance with The Blue Book - 
Managing Urban Stormwater: Soils and Construction. (Landcom, 2004), as part of the 
CEMP and implemented throughout the construction period. 

Contractor Pre-construction and 
construction 

E2 Erosion and 
Sediment 

The ESCP will include erosion and sediment control plans for all stages of construction, 
consider soil erodibility, include at-source controls, provide for the protection of 
waterways and stockpile management, include monitoring and reporting checklists and 
detailed consideration of measures to prevent, where possible, or minimise any potential 
erosion and sedimentation impacts. 

Contractor Pre-construction and 
construction 
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ID Impact Safeguard/management measure Responsibility Timing 

E3 Erosion and 
sediment 

The ESCP will include the following environmental management measures: 

• Install sediment controls on the downslope side of any disturbed areas including 
excavated, graded and stockpile sites where erosion may result in impact to the 
surrounding area. 

• Locate stockpiles of ballast or other construction materials a suitable distance from 
Hunter River and Muscle Creek, drainage lines, and culverts and provide appropriate 
containment measures around the stockpiles, so as to prevent impact from any 
contaminated runoff. 

• Work areas, stockpile sites and access tracks to be preferentially established on 
already disturbed, un-vegetated areas. 

• Install rumble grids or ballasted ground at site access points (in Lower William Street, 
Logues Lane and the caravan park) to minimise the potential for mud tracking offsite. 

• Temporary stockpiles shall be stabilised to prevent wind and water erosion where 
they are located for an extended period of time (i.e. 2 weeks). 

• Restrict works during and after periods of high rainfall to minimise site disturbance 
and sedimentation. 

• Stabilisation of disturbed areas is to be staged during the works consistent with the 
activities being performed. 

• Routinely check erosion and sediment controls to ensure they are maintained, in 
good condition and continue to be effective. 

• Vehicles leaving site will be cleaned of loose mud and debris prior to leaving the site.  

• Public sealed roads will be cleared of loose debris as soon as practicable.  

Contractor Pre-construction 

C1 Erosion and 
sediment 

During the construction of the temporary bridge, ARTC should undertake contamination 
testing of the excavated material on the eastern side of Muscle Creek to identify if any 
contaminants are present in the soil. The excavated material would be stockpiled 
separately and adequately contained until testing and confirmation of results have been 
received.  

Contractor During construction 

C2 Erosion and 
sediment 

All materials including paints, coatings and fuels used when working over a waterway to 
be appropriately contained and hand held tools tethered correctly. 

Contractor During construction 
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ID Impact Safeguard/management measure Responsibility Timing 

C3 Erosion and 
sediment 

If contaminated soils are uncovered during the construction works, the soils would be 
covered and segregated for further testing and analysis. All works within the vicinity must 
cease immediately and ARTC Project Manager be notified immediately. 

Contractor Pre-construction 

C4 Erosion and 
sediment 

Contaminated soils would be lawfully managed on site and where appropriate disposed 
at a facility licenced to accept such waste. 

Contractor During construction 

C5 Erosion and 
sediment 

Procedures will be developed for the management of all unexpected asbestos finds in 
accordance with AS4964 

Contractor During construction 

C6 Erosion and 
sediment 

If any material that may contain asbestos is found on site that is not included within the 
register, the material should be sent for identification and expert advice sought. The 
material should be assumed to contain asbestos in the interim. 

Contractor During construction 

C7 Erosion and 
sediment 

Any areas of the worksite that are found to contain Asbestos Containing Materials (ACM), 
shall be signposted with appropriate warning signs to ensure that asbestos is not 
unknowingly disturbed without the correct precautions being taken.  

Contractor During construction 

Hydrology, Water Quality and Flooding  

H1 Hydrology and 
flooding 

Detail design to ensure no change to the wider stormwater system in the locality. Contractor Design 

H2 Hydrology and 
flooding 

Hydraulic modelling during detail design will verify the Project shall result in no increase 
to existing flood Level upstream or downstream of the worksite. 

Contractor Design 

WQ1 Water Quality Implement SWMP and ESCP during construction, including silt curtains etc. Contractor During construction 

WQ2 Water Quality Do not discharge water or wastewater directly into stormwater, creeks, and drainage 
channels or into surrounding land. Stormwater will be captured and treated prior to 
discharge offsite if required.  

Contractor During construction 

WQ3 Water Quality Do not perform maintenance of equipment or vehicles on site. If unavoidable carry out 
away from watercourses and drainage lines and use drip trays or catch trays beneath 
equipment/vehicles being maintained. 

Contractor During construction 

WQ4 Water Quality Do not store equipment and materials within 40 metres of watercourses. Contractor During construction 

WQ5 Water Quality A spill response plan would be developed for the project. This plan would detail measures 
for compliance with ARTC’s Pollution Incident Response work instruction - ENV-WI-002, 
spill prevention, containment and clean-up of accidental spills of fuels and chemicals.  

Contractor During construction 
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ID Impact Safeguard/management measure Responsibility Timing 

WQ6 Water Quality The storage, handling and use of chemicals and fuel would be in accordance with the 
Work Health and Safety Act 2011 and WorkCover's Storage and Handling of Dangerous 
Goods Code of Practice.  

Contractor During construction 

WQ7 Water Quality All spills will be managed in accordance with ARTC’s Pollution Incident Response work 
instruction – ENV-WI-002. Any spills with the potential for material harm to the 
community or environment will be notified to the EPA by ARTC.  

Contractor During construction 

WQ8 Water Quality Vehicle movements would be restricted to designated roadways and access points where 
feasible. 

Contractor During construction 

WQ9 Water Quality If dewatering is required, the activity is to be monitored to ensure existing receiving 
water quality is maintained. Controls may include dewatering onto a vegetated area or 
filtering through sediment controls such as sediment fence, straw bales or sandbags. If 
visual impacts i.e. discolouration is observed, cease dewatering activity. 

Contractor During construction 

DE1 Dewatering  A groundwater management procedure is to be developed and implemented detailing 
methodologies and management measures (including obtaining approvals) in case of 
groundwater interception during construction works. Dewatering method is to be 
determined by the contractor.  

Contractor During construction 

Biodiversity 

B1 Biodiversity Disturbance has been restricted to the minimum area required for the Project footprint 
to avoid native vegetation, including the River Red Gum/River Oak Riparian woodland 
wetland in the Hunter Valley, in stream impacts and to minimise clearance of habitat in 
the Muswellbrook flying-fox camp. This includes:  

• Locating the temporary access bridge in a section of Muscle Creek that does not 
support any canopy trees, particularly river red gums and river oaks. 

• Avoiding clearance of river red gums and limiting disturbance to removal of one 
limb. 

• Ancillary facilities, laydown areas and access tracks have been located in disturbed 
land and/or areas of non-native vegetation avoiding the need for removal of native 
vegetation particularly river red gums. 

• No permanent in stream piers.  

Contractor During construction 

B2 Biodiversity The Project will not use surface water in the Hunter River or result in drawdown of the 
groundwater and avoids altering the microclimate of the camp. 

Contractor Pre-construction 
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B3 Biodiversity Temporary bridge proposed instead of causeway to minimise impacts on Muscle Creek 
and aquatic habitat. 

ARTC Pre-construction 

B4 Biodiversity The Project has been modified so that the timing of construction activities, particularly 
noisy activities, has been developed cognisant of the indicative reproductive cycle for the 
grey-headed flying-fox in order to avoid and minimise impacts on the reproductive cycle 
of the grey-headed flying-fox particularly:  

• to avoid when the females are in the late stages of pregnancy (August/September) 

• when the mothers are carrying dependent young (September to November) 

• when the young have been left at the roost while the mothers forage (December to 
February). 

Contractor During construction 

B5 Biodiversity Manage risk of sediment runoff and adverse water quality:  

• Erosion and sediment controls would be established in accordance with an erosion 
and sedimentation plan to be produced for the proposed works. 

• All disturbed areas would be stabilised to reduce the potential for future erosion 
and once the proposed works are completed, all disturbed areas would be sealed or 
landscaped. 

• Sediment fencing, controlled site access and silt curtains would be provided and 
implemented for works surrounding the Hunter River and Muscle Creek. Instream 
silt curtains shall be implemented and maintained for construction where 
temporary infrastructure required for the construction of bridge piers extends into 
the waterway.  Silt curtains to be installed so that they do not block fish passage.  

• All erosion and sediment control measures would be inspected maintained and 
cleaned during the proposed works and management activities. 

• Floating booms/silt curtains to be placed downstream of the Hunter River and 
Muscle Creek during construction. 

Contractor During construction 

B6 Biodiversity Vegetation management: 

• Associated spoil from clearing is to be stockpiled out of any surrounding native 
vegetation, in particular the River Red Gum/River Oak Riparian woodland wetland in 
the Hunter Valley, and out of the drip zone of established trees. 

• ‘No Go’ zones to be defined in the field and areas fenced using either para-web 
fencing tape or fencing as appropriate. 

Contractor During construction 
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• Targeted weed management to be implemented before clearance and at regular 
intervals during construction period in accordance with weed management plan in 
the CEMP. Weed management measures to target priority weeds shall be in 
accordance with the Hunter Regional Strategic Weed Management Plan 2017-2022 
(Hunter LLS 2017). 

• Retain mature/established trees where feasible and clearly mark trees prior to 
works as ‘no go’ zones. 

• Retain understory shrubs and groundcover as far as practicable and demarcate as 
‘no go’ zone. 

• Avoid parking vehicles, storing construction materials and placing stockpiles within 
the drip zone of trees (generally provide at least 5 metres distance) or as far as is 
practicable in order to avoid disturbance to the root zone. 

• Remove all waste containing noxious weeds and seeds from site and dispose of so 
that spread of weeds is minimised. 

• Use existing access tracks where applicable to minimise disturbance to vegetated 
areas. 

• All disturbed areas will be stabilised to reduce the potential for future erosion and 
once the proposed works are completed, all disturbed areas will be sealed or 
landscaped. 

• Where clearing has occurred, revegetate using indigenous species, preferably those 
endemic to the local area. 

B7 Biodiversity Fauna management: 

• Perform a daily pre-start inspection to identify sensitive habitat areas, species and 
controls. 

• Retain mature trees where feasible and clearly mark trees prior to works as ‘no go’ 
zones. 

• Do not disturb or harm fauna on site. 

• Identify hollow bearing logs and plan relocation prior to site activities. 

• Ensure good site housekeeping to prevent pest animals. 

• Cover all excavations over night to prevent fauna being trapped. 

Contractor During construction 
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• If native fauna is present works should avoid the fauna until the fauna has relocated 
away from the site. 

• If native fauna is injured or trapped onsite, contact the state wildlife authority to 
arrange for collection/removal from site. 

• If previously unidentified nesting animals (including bats and birds) stop works in 
the immediate vicinity and contact the ARTC Project Manager. 

• Obtain FM Act approvals if required and implement associated conditions. 

• Implement the Project specific GHFF management plan and requirements of the 
DoEE EPBC Controlled Activity determination (EPBC 2019/8507). 

Aboriginal Heritage  

AH1 Aboriginal Heritage The proposed works within the curtilage of the green area identified in Figure 4.1 may 
proceed without any further Aboriginal cultural heritage or archaeological investigation, 
provided that the impacts and extent of the proposed works are consistent with those 
discussed in this report. Works should, however, proceed with caution and in accordance 
with the following provisions: 

• All persons working on site that are involved in ground disturbing works should be 
made aware that it is an offence under Section 86 of the NPW Act to harm or 
desecrate an Aboriginal object unless that harm or desecration is the subject of an 
approved AHIP. 

• In the unlikely event that an Aboriginal object is identified whilst carrying out works 
within the study area, all activities in the immediate vicinity of the identified 
Aboriginal object should cease and a suitably qualified archaeologist should be 
contacted to confirm the validity of the object. Should the object be confirmed to 
be of Aboriginal cultural origin, the landholder/contractor must notify the local 
Aboriginal parties and OEH and may need to apply for an AHIP prior to the 
recommencement of further ground disturbance works in proximity to that object. 

Contractor During construction 

AH2 Aboriginal Heritage Proposed works within the yellow area of Figure 4.1 shall not proceed until further 
investigative works have been undertaken in the form of an Aboriginal Cultural Heritage 
Assessment (ACHA) and any requirements have been implemented. 

Contractor During construction 
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Non-Aboriginal Heritage  

H1 Non-Aboriginal 
heritage 

If a suspected non-indigenous heritage item is identified during works, stop any works 
that could impact the item, demarcate and isolate the item, and contact the ARTC Project 
Manager for further instruction. 

Contractor During construction 

H2 Non-Aboriginal 
heritage 

A copy of the REF would be provided to MSC for review regarding the construction works 
within the Muswellbrook Business HCA. 

ARTC During detailed 
design  

H3 Non-Aboriginal 
heritage 

As the Hunter River underbridge is included in the ARTC s170 Heritage Register, it will 
require further, more detailed assessment prior to any demolition works or removal of 
structure. Any assessment must comply with the requirements of ARTC’s internal 
heritage management processes and procedures as they relate to the s170 Heritage 
Register. 

ARTC During detailed 
design 

H4 Non-Aboriginal 
heritage 

Archival recording be implemented for the works, which includes the standard archival 
photographic recording be undertaken prior to modification or demolition of heritage 
items. 

ARTC During detailed 
design 

Traffic and Transport  

TT1 Traffic and 
transport 

A TMP will be prepared and implemented as part of the CEMP. Contractor Detailed design/ Pre-
construction 

TT2 Traffic and 
transport 

A road network dilapidation report would be prepared for the Project. Contractor Detailed design/ Pre-
construction 

TT3 Traffic and 
transport 

Requirements for any changes to local access arrangements will be confirmed during 
detailed design in consultation with the local road authority and any affected landowners. 

ARTC and 
Contractor 

Pre-construction / 
detailed design 

TT4 Traffic and 
transport 

Road users and local communities will be provided with timely, accurate, relevant and 
accessible information about changed traffic arrangements and delays owing to 
construction activities. 

ARTC and 
contractor  

Construction 

TT5 Traffic and 
transport  

Consultation will be undertaken with the local community and road users regarding 
traffic related impacts anticipated during construction of the Project.  

ARTC and 
contractor  

Construction 
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Air Quality and Greenhouse Gas 

AQ1 Air and Dust 
Emissions 

Implement SWMP and ESC Plan Contractor During construction 

AQ2 Air and Dust 
Emissions  

Activities involving excavation or disturbance of soils or vegetation must implement 
controls to prevent and/or minimise the generation of dust (i.e. use water sprays or 
water carts for dust suppression as required) 

Contractor During construction 

AQ3 Air and Dust 
Emissions  

Cover stockpiles and excavated materials when not in use Contractor During construction 

AQ4 Air and Dust 
Emissions  

Cover vehicles and trailers when transporting bulk materials Contractor During construction 

AQ5 Air and Dust 
Emissions  

All plant and equipment must be serviced regularly to ensure exhaust emissions 
generated are within the specified plant and equipment standards 

Contractor During construction 

AQ6 Air and Dust 
Emissions  

Turn off idling plant and equipment when not in use. Contractor During construction 

Noise and Vibration  

NV1 Noise and Vibration A Noise and Vibration Management Plan (NVMP) will be prepared and implemented as 
part of the CEMP. The NVMP will generally follow the approach in the Interim 
Construction Noise Guideline (ICNG) (DECC, 2009) and identify: 

• all potential significant noise and vibration generating activities associated with the 
activity 

• feasible and reasonable mitigation measures to be implemented 

• a monitoring program to assess performance against relevant noise and vibration 
criteria  

• arrangements for consultation with affected neighbours and sensitive receivers, 
including notification and complaint handling procedures contingency measures to 
be implemented in the event of non-compliance with noise and vibration criteria. 

Contractor Pre-construction and 
during construction 

NV2 Noise and Vibration Train workers and contractors (such as at toolbox talks) to use equipment in ways to 
minimise noise. 

Contractor Pre-construction and 
during construction 
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NV3 Noise and Vibration Ensure site managers periodically check the site and nearby residences and other 
sensitive land uses for noise problems so that solutions can be quickly applied.  

Contractor During construction 

NV4 Noise and Vibration Avoid the use of radios or stereos outdoors where neighbours can be affected. Contractor During construction 

NV5 Noise and Vibration Avoid the overuse of public address systems. Contractor During construction 

NV6 Noise and Vibration Avoid shouting, and minimise talking loudly and slamming vehicle doors. Contractor During construction 

NV7 Noise and Vibration Keep delivery drivers informed of designated vehicle routes, parking locations, acceptable 
delivery hours or other relevant practices (for example, minimising the use of engine 
brakes, and no extended periods of engine idling). 

Contractor During construction 

NV8 Noise and Vibration Avoid dropping materials from a height. Contractor During construction 

NV9 Noise and Vibration Schedule material deliveries to be delivered during standard working hours. Contractor During construction 

NV10 Noise and Vibration Avoid mobile plant clustering near residences and other sensitive land uses. Contractor During construction 

NV11 Noise and Vibration Notify all noise affected residents as follows; 

• Prior to the commencement of site works – Provide a general project update to the 
local community including all noise affected residents.  Notification to advise on 
general project information such as scope of works, duration of the works, any 
perceived impacts to the community and details on future project consultation 
works. 

• Prior to the commencement of out of hours works – Provide notification to noise 
affected residents a minimum of 5 business days prior to the works.  Notification to 
advise on details of works, details of any noisy type works, details of any changes to 
local roads, and details of measures implemented to mitigate noise impacts. 

Contractor Pre-construction and 
during construction 

NV12 Noise and Vibration Site signage to include contact details for the site Establish and maintain a 24-hour toll-
free information and complaints line. 

Contractor During construction 

NV13 Noise and Vibration Provide a quick response to complaints, with complaint handling staff having both a good 
knowledge of the project and ready access to information. 

Contractor During construction 

NV14 Noise and Vibration Implement all feasible and reasonable measures to address the source of complaint. Contractor During construction 
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NV15 Noise and Vibration Keep a register of any complaints, including details of the complaint such as date, time, 
person receiving complaint, complainant’s contact number, person referred to, 
description of the complaint, work area (for larger projects), time of verbal response and 
timeframe for written response where appropriate. These complaints would be provided 
to ARTC for record keeping same day as received. Details to be forwarded to 
Enviroline@artc.com.au before end of business day.   

Contractor During construction 

NV16 Noise and Vibration Examine and implement, where feasible and reasonable, alternatives to noisy work 
methods. 

Contractor During construction 

NV17 Noise and Vibration Use alternatives to diesel and petrol engines and pneumatic units, such as hydraulic or 
electric controlled units where feasible and reasonable.  

Contractor During construction 

NV18 Noise and Vibration Examine different types of machines that perform the same function and compare the 
noise level data to select the least noisy machine. Reduce throttle setting and turn off 
equipment when not being used. 

Contractor During construction 

NV19 Noise and Vibration Regularly inspect and maintain equipment to ensure it is in good working order.  Contractor During construction 

NV20 Noise and Vibration Place as much distance as possible between the plant or equipment and residences and 
other sensitive land uses. 

Contractor During construction 

NV21 Noise and Vibration Restrict areas in which mobile plant can operate so that it is away from residences and 
other sensitive land uses at particular times. 

Contractor During construction 

NV22 Noise and Vibration Where practical carry out noisy fabrication work offsite. Contractor During construction 

NV23 Noise and Vibration Where practical establish the worksite to minimise vehicle reversing. Contractor During construction 

NV24 Noise and Vibration Install where feasible and reasonable less annoying alternatives to the typical ‘beeper’ 
alarms taking into account the requirements of the Occupational Health and Safety 
legislation. 

Contractor During construction 

NV25 Noise and Vibration Consult with affected schools to ensure that noise-generating construction works in the 
vicinity of affected school buildings are not scheduled to occur during examination 
periods, unless other arrangements (such as relocation to an alternative location) 
acceptable to the affected schools can be made. 

Contractor During construction 

NV26 Noise and Vibration Where night work near residences cannot be feasibly or reasonably avoided, restrict the 
number of nights per week and/or the number of nights per calendar month that the 
works are undertaken, in consultation with residents who will be most affected. 

Contractor During construction 

mailto:Enviroline@artc.com.au
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NV27 Noise and Vibration ARTC sleep disturbance criteria is likely to be exceeded for a number of receivers as a 
result of construction activity during possession periods where night works occur. If 
following consideration and reasonable and practical implementation of ICNG Strategies 
1 to 6 it becomes evident that sleep disturbance criteria is still likely to be exceeded for 
more than two consecutive nights, consideration should be given to reasonable and 
feasible respite mitigation measures for residences or at residences to minimise impacts. 

Contractor During construction 

NV28 Noise and Vibration Organise work to be undertaken during the standard working hours where possible. Contractor During construction 

NV29 Noise and Vibration Schedule noisy activities around times of high background noise (local road traffic or 
when other local noise sources are active) where possible to provide masking or to 
reduce the amount that the construction noise intrudes above the background. 

Contractor During construction 

NV30 Noise and Vibration Optimise the number of vehicle trips to and from the site – movements can be organised 
to amalgamate loads rather than using a number of vehicles with smaller loads. 

Contractor During construction 

NV31 Noise and Vibration Designate access routes to the site, through consultation with potentially noise-affected 
residences and other sensitive land uses, and make drivers aware of nominated vehicle 
routes. 

Contractor During construction 

NV32 Noise and Vibration Provide on-site parking for staff and on-site truck waiting areas away from residences and 
other sensitive land uses. Truck waiting areas may require bunding or walls to minimise 
noise. 

Contractor During construction 

NV33 Noise and Vibration Reduce the line-of-sight noise transmission to residences or other sensitive land uses 
using temporary barriers. It is recommended that a temporary noise barrier be 
considered for installation in a convenient location such as the boundary fence adjacent 
to Lower William Street if reasonable and feasible. A noise barrier that obstructs the line 
of sight from the noise source(s) to the receiver(s) would typically achieve at least 5 dB(A) 
noise reduction for construction equipment. The noise reduction benefit of a noise 
barrier is improved with increased barrier height and is generally better the closer the 
barrier is to the noise source. 

Contractor During construction 

NV34 Noise and Vibration Vibration Monitoring - If it is expected that the minimum working distances are to be 
encroached at any point in the works, vibration monitoring is recommended to 
determine site specific minimum working distances during initial works. Works should 
begin farthest from sensitive receivers and then site-specific minimum working distances 
calculated based on vibration measurements. 

Contractor During construction 



 

Hunter River and Muscle Creek Bridge Replacement Project, Muswellbrook 
4548_R01_REF_Hunter River_Final V4  

Environmental Management 
113 

 

ID Impact Safeguard/management measure Responsibility Timing 

NV35 Noise and Vibration Building Condition Surveys - Prior to the commencement of vibration intensive work, 
existing condition surveys would be undertaken on properties and structures within 15 
metres from the nearest location where a vibratory roller will be used or 2 metres from 
the nearest location where a piling rig will be used. 

Contractor During construction 

NV36 Noise and Vibration Equipment Selection and Maintenance: 

• The use of less vibration intensive methods of construction or equipment to be 
considered where feasible and reasonable when working in proximity to existing 
structures. Equipment should be selected to maintain the minimum working 
distances listed in Table 6.2. 

• Equipment would be maintained and operated in an efficient manner, in 
accordance with manufacturer’s specifications, to reduce the potential for adverse 
vibration impacts. 

Contractor During construction 

NV37 Noise and Vibration Works Scheduling - Wherever feasible and reasonable, vibration intensive works at 
locations where high vibration levels are generated at sensitive receivers should be 
scheduled during less sensitive times of the day e.g. before midnight during out of hours 
works or as determined through community consultation. 

Contractor During construction 

Visual Amenity  

VA1 Visual Amenity Proposal work sites, including construction areas and supporting facilities (such as storage 
compounds and offices) will be managed to minimise visual impacts, including 
appropriate storage of equipment, parking, stockpile screening and arrangements for the 
storage and removal of rubbish and waste materials 

Contractor During construction 

VA2 Visual Amenity As part of the detailed design phase consideration should be given to the design and 
finishes of the proposed new bridge with further assessment in the form of a landscape 
character and visual impact assessment if required 

ARTC Detailed design / 
pre-construction 

VA3 Visual Amenity Temporary site lighting will be installed and operated in accordance with AS4282:1997 
Control of the Obtrusive Effect of Outdoor Lighting. 

Contractor Construction 

Socio-Economic, Property and Land Use 

SE1 Stakeholder 
Engagement 

A Community Engagement Plan (CEP) would be prepared and implemented to help 
provide timely and accurate information to the community before construction. 

ARTC Pre-construction 
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SE2 Stakeholder 
Engagement 

The CEP would include mechanisms to provide details and timing of proposed activities to 
affected residents, businesses and other key stakeholders including schools and local 
councils of changed traffic, access and parking conditions. 

Contractor Pre-construction 

SE3 Stakeholder 
Engagement 

A complaints handling procedure and register will be included in the CEMP ARTC and 
Contractor 

Pre-construction 

SE4 Stakeholder 
Engagement 

Consultation will be carried out with potentially affected residents before and during 
construction work. Consultation will include but not limited to door knocks, newsletters 
or letter box drops providing information on the proposed works, working hours and a 
contact name and number for more information or to register complaints. 

ARTC and 
Contractor 

Pre-construction 

SE5 Stakeholder 
Engagement 

ARTC Project Manager and Enviroline would be advised of all complaints received and any 
actions taken for record keeping purposes  

ARTC and 
Contractor 

Pre-construction 

SE6 Stakeholder 
Engagement 

ARTC will consult with any potentially affected public utility authorities regarding the 
construction of the Project. 

ARTC and 
Contractor 

Pre-construction 

SE7  Flying-fox camp management measures in response to potential impacts on the 
community include: 

• Facilitate Muswellbrook Shire Council in monitoring and management of the camp 
through providing access to the rail corridor for monitoring, at the minimum 
quarterly counts for the CSIRO flying-fox monitoring program. 

• A procedure for the management of negative public attitudes that may arise from 
conflict between local residents and displaced GHFF would be included in a 
communications and media strategy in the CEMP. The strategy would be included in 
the approved CEMP and would include: 

o A mechanism for people to make reports of new GHFF camps or increases in 
numbers. 

o A mechanism for dispute resolution. 

o A series of press releases/targeted communications for potential impacted 
community particularly the residents of the caravan park as well as those 
residents near the Hunter River and Muscle Creek in the historical extent of 
the camp. 
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Waste and Resource Use 

W1 Waste and 
resource Use 

Develop and implement a project Waste Management Plan for inclusion in the CEMP. Contractor Pre-construction 

W2 Waste and 
Resource Use 

Remove waste collected from site regularly. Contractor During construction 

W3 Waste and 
Resource Use 

All waste generated onsite should be segregated, stored and disposed of appropriately. Contractor During construction 

W4 Waste and 
Resource Use 

Ensure the waste receiving facility is appropriately licensed to accept the waste type 
being disposed. 

Contractor During construction 

W5 Waste and 
Resource Use 

Cover receptacles to prevent the loss of waste from the receptacle. Contractor During construction 

W6 Waste and 
Resource Use 

All waste should be considered for re-use in accordance with the waste hierarchy 
objectives of the waste Avoidance and resource Recovery Act. Where possible waste 
identified for re-use should be stockpiled separately and tested to determine if it is 
suitable for re-use within the rail corridor.  

Contractor During construction 

W7 Waste and 
Resource Use 

All excavated natural, non-contaminated soil, aggregate or rock should be stockpiled 
separately and re-used onsite where possible. 

Contractor During construction 

W8 Waste and 
Resource Use 

Unsuitable fill material will be classified in accordance with the Waste Classification 
Guidelines (DECCW, 2009) and disposed of at an approved materials recycling or waste 
disposal facility. 

Contractor During construction 

W9 Waste and 
Resource Use 

Receipts for waste transfer and disposal must be checked to ensure all details are correct 
and retained for audit purposes. 

Contractor During construction 
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6.0 Consultation 

This chapter discusses the consultation undertaken to date for the Project and the consultation proposed 
for the future. 

6.1 Consultation Strategy 

ARTC will develop and implement a Community Engagement Plan (CEP) for the Project. It will describe the 
communications and stakeholder engagement approach for the Project, outlining the key objectives and 
outcomes for consultation activities with the community, stakeholders and government agencies. 

ARTC has identified the following objectives for consultation: 

• Inform the community and stakeholders of the Project. 

• Seek feedback on the Project and issues of concern from the community and stakeholders for 
consideration in developing the detailed design. 

• Build a database of interested and concerned community members with whom ARTC would continue 
to engage during the design development. 

• Provide a summary of the potential environmental impacts associated with the Project to interested 
community and stakeholder members.  

6.2 Stakeholder Involvement  

Consultation with potentially affected property owners and relevant government agencies and stakeholders 
has been and will be continued to be undertaken by ARTC during the development of the Project. 

Several key stakeholders were identified to be engaged as part of the consultation process. These included: 

• Muswellbrook Shire Council 

• NSW Office of Environment and Heritage  

• Commonwealth Department of Energy and Environment  

• Local businesses 

• Local residents 

• Emergency Services 

• Utility providers  

• Transport industry  

• Mining industry  

• Rail users 

• Road users 

• Muswellbrook Riverside Caravan Park (access and traffic)  
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A summary of the consultation undertaken to date is provided in Table 6.1 below.  ARTC would continue to 
consult with the community and relevant stakeholders during the detailed design and construction of the 
Project as described in the following sections.   

Table 6.1 Summary of consultation activities  

Date Stakeholder  Activity 

23 March 2019 Muswellbrook Shire 
Council 

Email correspondence notifying Muswellbrook Shire Council 
of the proposed Project.  

May 2019 Residents along Lower 
William Street 

Consultation with residents in Lower William Street regarding 
the temporary installation of noise loggers.  

1 May 2019 Muswellbrook Shire 
Council 

Meeting with Muswellbrook Shire Council to discuss the 
Project  

6 May 2019 Roads and Maritime 
Services 

Meeting with Roads and Maritime to discuss the proposed 
Project and to discuss potential access and route diversions 
during construction.  

13 May 2019 Muswellbrook Shire 
Council 

Site visit with Muswellbrook Shire Council to observe GHFF 
camp.  

11 June 2019 Department of the 
Environment and Energy 

Site visit with Muswellbrook Shire Council to observe GHFF 
camp. 

July 2019 Office of Environment 
and Heritage 

Telephone consultation to discuss grey-headed flying fox 
impacts, local and regional data and expert opinion. 
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6.3 State Environmental Planning Policy (Infrastructure) 2007 Consultation  

Table 6.2 contains an ISEPP consultation checklist that documents how ISEPP consultation requirements have been considered for the Project. A combined 
ISEPP notification letter was issued to Muswellbrook Shire Council for both this Project and the other Bridge Replacement Project as Bridge Street.  It is 
considered that the Projects would trigger consultation with Muswellbrook Shire Council under clause 13 (1) (b) due to the potential impacts on traffic, 13 (1) 
(e) due to the enclosing of a public space, 14 (1) (a) due to potential impacts to a local heritage conservation area and 15 (2) due to works within flood liable 
land.  

Formal written consultation with Muswellbrook Shire Council occurred in June 2019 and ARTC has not received any written feedback from MSC regarding the 
Project in relation to the ISEPP letter. 

Table 6.2 Infrastructure SEPP Consultation Checklist 

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

Council related infrastructure or services  

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? 

Yes Muswellbrook Shire Council  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? 

Yes Muswellbrook Shire Council ISEPP 

cl.13(1)(e) 

Road and 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) 



 

Hunter River and Muscle Creek Bridge Replacement Project, Muswellbrook 
4548_R01_REF_Hunter River_Final V4  

Consultation 
119 

 

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

Local heritage items 

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? 

Yes Muswellbrook Shire Council ISEPP 

cl.14 

Flood liable land  

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? 

Yes Muswellbrook Shire Council ISEPP 

cl.15 

Public authorities other than council  

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 

  

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) 

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) 
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6.4 Aboriginal Community Involvement 

An Aboriginal Archaeology Due Diligence Assessment (refer to Appendix C) was prepared for the Project and identified that further Aboriginal cultural 
heritage investigations would be required. Further consultation with the Aboriginal community is therefore required for the Project.  

A summary of the consultation undertaken with the registered Aboriginal parties to 30 July 2019 is provided in Table 6.3 below. 

Table 6.3 Summary of Aboriginal party consultation 

Date Type of Consultation Organisation Umwelt 
Contact 

Communication 
Type 

Comments 

Pre-Notification Letters 

14 June 
2019 

Provision of letter 
requesting  identification 
of Aboriginal parties with 
cultural 
knowledge/interest in 
the project area 

OEH (Regional Operations) Ashley 
O’Sullivan 

Email 19 June 2019 received a reply from Stephen Cox of 
OEH, the list of stakeholders has been added to our 
list. 

Wanaruah Local Aboriginal 
Land Council (WLALC) 

Ashley 
O’Sullivan 

Email/Phone Bounce back from admin.wanaruah@bigpond.com 
email address. Forwarded to Noel Downs (Wanaruah 
LALC CEO – ceo.wanaruah@bigpond.com). 

Office of the Registrar 
Aboriginal Land Rights Act 
1983 

Ashley 
O’Sullivan 

Email 28 June 2019 received responses, suggesting contact 
with  the Awabakal LALC 

Muswellbrook City Council Ashley 
O’Sullivan 

Email 19 June 2019 received a reply email from Kim 
Manwarring to suggest: 

Wanaruah LALC and Hunter Valley Aboriginal 
Corporation be contacted for consultation. 

NTSCORP Limited Ashley 
O’Sullivan 

Email  

National Native Title 
Tribunal 

Ashley 
O’Sullivan 

Email  

Hunter Local Land Services Ashley 
O’Sullivan 

Email  

mailto:admin.wanaruah@bigpond.com
mailto:ceo.wanaruah@bigpond.com
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Date Type of Consultation Organisation Umwelt 
Contact 

Communication 
Type 

Comments 

Pre-Notification/Agency Letter Responses 

14 June 
2019 

Response to letter 
requesting  identification 
of Aboriginal parties with 
cultural 
knowledge/interest in 
the project area 

Wanaruah Local Aboriginal 
Land Council (WLALC) 

Ashley 
O’Sullivan 

Phone Spoke to Noel Downs – he advised that the area was 
used as railway camp for Aboriginal people. Aunty Bev, 
Aboriginal elder (now deceased), lived in this camp for 
her entire life. Very significant story for Aboriginal 
people and her family members still live in the 
Muswellbrook area today. A net was put across 
Muscle Creek, with the fish taken from the creek and 
only the necessity kept, with the rest put back. Told 
there was platypus in Muscle Creek by local Aboriginal 
people. Video prepared on the importance of the 
camp, as part of Local Land Services initiatives. Very 
significant for local Aboriginal people. 

Wished to be registered for the project. 

17 June 
2019 

 National Native Title 
Tribunal 

Amanda Crick Email Notified us on 17 June 2019 of a change of email to 
Geospatial@NNTT.gov.au, requesting a search request 
from be filled out. 

19 June 
2019 

 OEH Amanda Crick Email Steven Cox (Senior Team Leader Planning) provided 
the OEH Aboriginal stakeholder list for Muswellbrook. 

19 June 
2019 

 National Native Title 
Tribunal 

Amanda Crick Email Received response on the native title status of the 
project area – advised the claim area covers two 
claims (per letter). 

19 June 
2019 

 National Native Title 
Tribunal 

Amanada Crick Email NNTT requested a form be sent to GeospatialSearch 
@NNTT.gov.au. 

Scott Franks and Anor on behalf of the Plains Clans of 
the Wonnarua People NC2013/006 & Gomeroi People 
NC2011/006 

mailto:Geospatial@NNTT.gov.au
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Date Type of Consultation Organisation Umwelt 
Contact 

Communication 
Type 

Comments 

19 June 
2019 

 Muswellbrook Shire 
Council 

Amanda Crick Email Wanaruah Local Aboriginal Land Council  
Mr Noel Downs 
CEO  
ceo.wanaruah@bigpond.com 

AND 

Hunter Valley Aboriginal Corporation  
Aunty Rhonda Griffiths  
Secretary  
Office@hvabcorp.org.au 

26 June 
2019 

 Tocomwall Pty Ltd on 
behalf of Scott Franks and 
Anor on behalf of the 
Plains Clans of the 
Wonnarua People 
NC2013/006, NSD39/2019 

Amanda Crick Email Danny Franks replied on behalf of Scott Franks of 
Tocomwall Pty Ltd, was contacted by NTSCorp 

26 June 
2019 

 NTSCORP Limited Amanda Crick Email Danny Franks the Cultural Heritage Manager of 
Tocomwall Pty Ltd, responded after notification was 
given from NTSCORP 

28 June 
2019 

 Office of the Registrar 
Aboriginal Land Rights Act 
1983 

Amanda Crick Email Response listing the Wanaruah LALC 

Newspaper Advertisement 

28 June 
2019  

Public advertisement 
providing notification of 
assessment and 
opportunity to register 
interest for consultation. 

Muswellbrook Chronicle  Newspaper Ad  

mailto:ceo.wanaruah@bigpond.com
mailto:Office@hvabcorp.org.au
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Date Type of Consultation Organisation Umwelt 
Contact 

Communication 
Type 

Comments 

Notification Letters Sent 

1 July 
2019 

Provision of letter to 
identified Aboriginal 
parties requesting 
registrations of interest 
and comment on the 
provided methodology  

Wanaruah LALC Amanda Crick Email/Post   

Hunter Valley Aboriginal 
Corporation 

Amanda Crick Email/Post  

Tocomwall Pty Ltd on 
behalf of Scott Franks and 
Anor on behalf of the 
Plains Clans of the 
Wonnarua People 
NC2013/006 & 
NSD39/2019 

Amanda Crick Email/Post  

Gomeroi People C/ 
NTSCORP Ltd 

Amanda Crick Email/Post  

A1 Indigenous Service Amanda Crick Email/Post  

Aboriginal Native Title 
Elders Consultants 

Amanda Crick Post 2 July 2019 Margaret Matthews rang to ask me to 
email the letter to the LALC. 

AGA Services Amanda Crick Email/Post  

Aliera French Trading Amanda Crick Email/Post  

Bathurst Local Aboriginal 
Land Council 

Amanda Crick Email/Post  

Cacatua Culture 
Consultants 

Amanda Crick Email/Post  

Corroboree Aboriginal 
Corporation 

Amanda Crick Email/Post  

Crimson-Rosie Amanda Crick Email/Post  

Culturally Aware Amanda Crick Email/Post 1 July 2019 notification of delivery failure 

DFTV Enterprises Amanda Crick Email/Post  

Deslee Talbott Consultants Amanda Crick Email/Post  

Didge Ngunawal Amanda Crick Email/Post  
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Date Type of Consultation Organisation Umwelt 
Contact 

Communication 
Type 

Comments 

Devine Diggers Aboriginal 
Cultural Consultants 

Amanda Crick Email/Post  

Gidawaa Walang & 
Barkuma Neighbourhood 
Centre Inc 

Amanda Crick Email/Post  

Hunter Traditional Owner Amanda Crick Email/Post 3 July 2019 Paulette Ryan confirmed receipt 

Hunter Valley Aboriginal 
Corporation 

Amanda Crick Email/Post  

Hunter Collectors Amanda Crick Email/Post  

Indigenous Learning Amanda Crick Email/Post 1 July 2019 notification of delivery failure 

Jarban & Mugrebea Amanda Crick Email/Post  

Jumbunna Traffic 
Management Group Pty 
Ltd 

Amanda Crick Email/Post  

Kawul Cultural Services Amanda Crick Email/Post 3 July 2019 Vicki Slater expressed interest 

Kawul Pty Ltd trading as 
Wonn1 Sites 

Amanda Crick Email/Post  

Lower Hunter Aboriginal 
incorporated 

Amanda Crick Email/Post  

Lower Hunter Wonnarua 
Cultural Services 

Amanda Crick Email/Post  

Lower Wonnaruah Tribal 
Consultancy Pty Ltd 

Amanda Crick Post  

Murra Bidgee Mullangari 
Aboriginal Corporation 

Amanda Crick Email/Post  

Myland CulturaL & 
Heritage Group 

Amanda Crick Email/Post  

Nunawanna Aboriginal 
Corporation 

Amanda Crick Email/Post 1 July 2019 notification of delivery failure 
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Date Type of Consultation Organisation Umwelt 
Contact 

Communication 
Type 

Comments 

Roger Matthews 
Consultancy 

Amanda Crick Post  

Ungooroo Aboriginal 
Corporation 

Amanda Crick Email/Post  

Upper Hunter Wonnarua 
Council Inc 

Amanda Crick Post  

Wallagan Cultural Services Amanda Crick Email/Post  

Wanaruah Local Aboriginal 
Land Council 

Amanda Crick Email/Post  

Wattaka Wonnarua CC 
Service 

Amanda Crick Email/Post  

Widescope Indigenous 
Group 

Amanda Crick Email/Post  

Wonnarua Culture 
Heritage 

Amanda Crick Post  

Wonnarua Elders Council Amanda Crick Post  

Wonnarua Nation 
Aboriginal Corporation 

Amanda Crick Email/Post  

Yarrawalk (A division of 
Tomcomwall Pty Ltd), 
Tocomwall Pty Ltd on 
behalf of Scott Franks and 
Anor on behalf of the 
Plains Clans of the 
Wonnarua People 
NSD1680/2013 

Amanda Crick Email/Post  

Yinarr Cultural Services Amanda Crick Email/Post 1 July 2019 notification of failure to send to 
yinarculturalservices@bigpond.com email address 

Kevin Duncan Amanda Crick Email/Post  

Steve Talbot Amanda Crick Email/Post  

mailto:yinarculturalservices@bigpond.com
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Date Type of Consultation Organisation Umwelt 
Contact 

Communication 
Type 

Comments 

Registration of Interest 

1 July 
2019 

Received Registration of 
interest 

Wanaruah LALC Amanda Crick Email Noel Downs registered interest 

1 July 
2019 

Hunter Valley Aboriginal 
Corporation 

Amanda Crick Email Rhonda Griffith registered interest 

1 July 
2019 

Scott Franks and Anor on 
behalf of the Plains Clans 
of the Wonnarua People 
NC2013/006 & 
NSD39/2019 

Amanda Crick Email Scott Franks expressed interest  on behalf of the PCWP 

1 July 
2019 

A1 Indigenous Service Amanda Crick Email Carolyn Hickey registered interest 

1 July 
2019 

Yinarr Cultural Services Clinton 
Patterson 

Email Kathie Steward Kinchela 

2 July 
2019 

Corroboree Aboriginal 
Corporation 

Amanda Crick Email Marilyn Carroll-Johnson registered interest 

2 July 
2019 

Devine Diggers Aboriginal 
Cultural Consultants 

Amanda Crick Email Deidre Perkins expressed interest 

2 July 
2019 

Gidawaa Walang & 
Barkuma Neighbourhood 
Centre Inc 

Amanda Crick Email Craig Horne registered interest 

2 July 
2019 

Ungooroo Aboriginal 
Corporation 

Amanda Crick Email Melanie Shulz on behalf of Alan Paget registered 
interest 

2 July 
2019 

Aboriginal Native Title 
Elders Consultants 

Amanda Crick Phone Margaret Matthews registered interest 

3 July 
2019 

Kawul Cultural Services Amanda Crick Email Vicki Slater expressed interest 

3 July 
2019 

Wurrumay Consultants Amanda Crick Email Kerrie Slater expressed interest, said she previously 
responded to the ad. Did not respond to Umwelt. 
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Date Type of Consultation Organisation Umwelt 
Contact 

Communication 
Type 

Comments 

3 July 
2019 

Yinarr Cultural Services Amanda Crick Email Kathie Steward Kinchela registered interest 

4 July 
2019 

Cacatua Culture 
Consultants 

Amanda Crick Email George Sampson registered interest 

4 July 
2019 

AGA Services Amanda Crick Email Ashley, Gregory and Adam Sampson registered 
interest 

4 July 
2019 

Widescope Indigenous 
group 

Amanda Crick Email Steven Hickey registered interest 

4 July 
2019 

DFTV Enterprises Amanda Crick Email Derrick Vale registered interest 

4 July 
2019 

Kawul Cultural Services Amanda Crick Phone/Email Vicki Slater called to talk to me about her families 
connection to Muscle Creek and email again to 
register for the project 

8 July 
2019 

Tocomwall Pty Ltd Amanda Crick Email Scott Franks registered interest 

9 July 
2019 

Wallagan Cultural Services Amanda Crick Email Maree Waugh registered interest 

9 July 
2019 

Jumbunna Traffic 
Management Group Pty 
Ltd 

Amanda Crick Email Norman Archibald 

11 July 
2019 

Kawul Pty Ltd trading as 
Wonn1 Sites 

Amanda Crick Email Suzie Worth registered for Arthur Fletcher 

12 July 
2019 

Upper Hunter Wonnarua 
Council Inc 

Amanda Crick Phone Rhonda Perry registered interest 

Methodology Sent 

19 July 
2017 

Methodology Letter Sent Wanaruah LALC Kathy Down Mail  

19 July 
2017 

Hunter Valley Aboriginal 
Corporation 

Kathy Down Mail  
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Date Type of Consultation Organisation Umwelt 
Contact 

Communication 
Type 

Comments 

19 July 
2017 

Scott Franks and Anor on 
behalf of the Plains Clans 
of the Wonnarua People 
NC2013/006 & 
NSD39/2019 

Kathy Down Mail  

19 July 
2017 

A1 Indigenous Service Kathy Down Mail  

19 July 
2017 

Corroboree Aboriginal 
Corporation 

Kathy Down Mail  

19 July 
2017 

Devine Diggers Aboriginal 
Cultural Consultants 

Kathy Down Mail  

19 July 
2017 

Gidawaa Walang & 
Barkuma Neighbourhood 
Centre Inc 

Kathy Down Mail  

19 July 
2017 

Ungooroo Aboriginal 
Corporation 

Kathy Down Mail  

19 July 
2017 

Aboriginal Native Title 
Elders Consultants 

Kathy Down Mail  

19 July 
2017 

Kawul Cultural Services Kathy Down Mail  

19 July 
2017 

Wurrumay Consultants Kathy Down Mail  

19 July 
2017 

Yinarr Cultural Services Kathy Down Mail  

19 July 
2017 

Cacatua Culture 
Consultants 

Kathy Down Mail  

19 July 
2017 

AGA Services Kathy Down Mail  

19 July 
2017 

Widescope Indigenous 
group 

Kathy Down Mail  
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Date Type of Consultation Organisation Umwelt 
Contact 

Communication 
Type 

Comments 

19 July 
2017 

DFTV Enterprises Kathy Down Mail  

19 July 
2017 

Tocomwall Pty Ltd Kathy Down Mail  

19 July 
2017 

Wallagan Cultural Services Kathy Down Mail  

19 July 
2017 

Jumbunna Traffic 
Management Group Pty 
Ltd 

Kathy Down Mail  

19 July 
2017 

Kawul Pty Ltd trading as 
Wonn1 Sites 

Kathy Down Mail  

19 July 
2017 

Upper Hunter Wonnarua 
Council Inc 

Kathy Down Mail  

Received Methodology Comments 

9 July 
2019 

Comments received on 
draft methodology 

Jumbunna Traffic 
Management Group Pty 
Ltd 

Ashley 
O’Sullivan 

Phone Received a call from Frieda to discuss the project. 
Made comment that she wanted to ensure that 
impacts to Muscle Creek and the Hunter River itself 
would be mitigated effectively. Advised that the 
project was subject to a large number of 
environmental approvals, and that any impacts to the 
creek line or ecosystem were appropriately considered 
and relevant approvals sought. 

18 July 
2019 

Wannaruah LALC Ashley 
O’Sullivan; 
Amanda Crick 

 Noel flagged the significance of surrounding 
waterways to the rail corridor. The Wannaruah LALC 
has oral history on the subject also. 

31 July 
2019 

Gidawaa Walang & 
Barkuma Neighbourhood 
Centre Inc 

Amanda Crick Email Happy with the methodology, no comments to add. 

19 July 
2019 

Kawul Cultural Services Amanda Crick Email Vicki Slater agree with the Methodology. 
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Date Type of Consultation Organisation Umwelt 
Contact 

Communication 
Type 

Comments 

20 July 
2019 

Wanaruah LALC Amanda Crick Email Suzie Worth emailed to say she agrees with the 
methodology. Suzie wants to wants to draw your 
attention to the culturally sensitive areas associated 
with a previously known contemporary. Aboriginal 
camp site on the left hand side of the railway line, 
adjacent to the caravan park. 
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6.5 Ongoing or Future Consultation 

This REF will be publicly available for a period of 28 days and identified stakeholders will be invited to 
comment on the REF by providing a written submission. All comments received would be formally 
considered with responses provided. 

In summary the REF will be made publicly available for comment as follows; 

• The public display period will be advertised in both the local newspaper, and via letterbox drop for 

selected stakeholders.  The advertisement and letterbox drop will be undertaken approximately 1 week 

prior to the commencement of the display period. 

• The display period will be 28 days. 

• The REF will be issued electronically to all interested stakeholders.  Hard copies will also be made 

available on request.  All interested stakeholders will also be informed on the process for lodging 

comments/enquiries.   

• Responses to all comments/enquiries will typically be made within 14 days upon closure of the 

consultation period. 

In addition ARTC would also continue to consult with impacted residents and stakeholders throughout the 
development of the Project. The following consultation will be ongoing:  

• Consultation with Muswellbrook Shire Council, utility providers and the local community would be 

ongoing as required  

• Consultation with residents and local councils regarding construction during standard and outside of 

standard construction hours 

• Consultation with residents and local councils to locate temporary site facilities 

• Start of construction notification via letter box drop to a number of residents around the Project a 

minimum of five working days prior to the commencement of construction. Start of construction 

notification would also be provided to the local councils and emergency services. This notification 

would include:  

o Notifying residents when work is proposed to start  

o Notifying residents of any planned construction work outside of standard construction hours   

o Notifying residents of access issues.  

Any issues raised by a member of the community or a stakeholder group would be recorded and responded 
to in accordance with the ARTC communications policies.  



 

Hunter River and Muscle Creek Bridge Replacement Project, Muswellbrook 
4548_R01_REF_Hunter River_Final V4  

Consideration of environmental factors 
132 

 

7.0 Consideration of environmental factors 

7.1 Clause 228 (2) Factors 

Table 7.1 Factors to be taken into account when considering the impact of an activity on the environment 

Clause 228 Impacts 

any environmental impact on a community 

The Project would improve the reliability of the rail network (Ulan line) by reducing the frequency of bridge 
closures for maintenance works. , The proposed bridge replacement project will result in no change or will 
result in a decrease in operational rail noise emissions. 

Some environmental impacts are anticipated during construction including construction noise, traffic and 
access impacts, air quality and visual amenity. These would be managed through safeguards listed in 
Section 4.13.  

The Project would have long term visual amenity impacts associated with the replacement of the Hunter 
River and Muscle Creek underbridges. However, the introduction of these elements is keeping in line with 
the existing environment e.g. a rail corridor.  

 

Long-term, minor, positive 

 

 

Short-term, minor, negative 

 

 

Long-term, minor, negative 

any transformation of a locality 

The main change to the existing visual environment would be the replacement of the current bridges with a 
concrete bridge structure. The Project would be undertaken within a disturbed corridor setting and is not 
considered to substantially transform the locality. The end use of the locality will remain the same.  

The Project would involve re-vegetation works on the island within the study area which would improve the 
visual amenity in this area.  

 

Long-term, minor, negative  

 

 

 

Long-term, minor, positive 

(a) any environmental impact on the ecosystems of the locality 

The Project would impact temporarily on up to 0.55ha of vegetation being:  

Clearance of understorey vegetation in River Red Gum/River Oak Riparian Woodland on the island on the 
top of the western bank of Muscle Creek 

• Non-native vegetation on the island and to the west of the Hunter River for a laydown area 

• Groundcover and shrubs in Non-native Riparian Vegetation at the top of the bank of Muscle Creek for the 
temporary bridge between the island and the ancillary site. Note that the temporary bridge has been 
located to avoid clearing any tree vegetation. 

 

Short-term, minor, negative 
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Clause 228 Impacts 

Assessments of the significance of the impact of the Project on threatened entities under state legislation 
(the BC Act/FM Act) concluded that the Project is unlikely to impact on the EEC, endangered population, 
white-bellied sea-eagle or southern purple spotted gudgeon. Where construction occurs during critical 
reproductive periods there is a risk of loss of young and disruption of the breeding cycle of the grey-headed 
flying-fox (Pteropus poliocephalus) within the camp however this is unlikely to significantly impact the 
population of the grey-headed flying-fox. The construction program has been modified to avoid activity and 
noisy activity on the island and banks of the Hunter River during critical reproductive period to minimise 
impact on the grey-headed flying-fox.   

An assessment of the impact of the Project on the grey-headed flying-fox under the EPBC Act considered 
that, the Project is likely to have a significant impact on an important population of the grey-headed flying 
fox when works are undertaken during critical reproductive period. The Project is unable to be carried out in 
accordance with the existing mitigation standards for actions in a nationally important flying-fox camp. The 
Project has been referred to the Commonwealth DoEE for consideration of the significance of the impact on 
a Nationally important camp for the grey-headed flying-fox. 

Preliminary feedback from DoEE has indicated that construction works are unlikely to result in a significant 
impact and will not require a Controlled Activity approval provided that can comply with a GHFF 
Management Plan to be prepared and approved by a suitably qualified specialists endorsed by DoEE.  

any reduction of the aesthetic, recreational, scientific or other environmental quality or value of a locality 

During construction, the Project would have the potential to create a reduction in the aesthetic quality of 
the study area due to the equipment associated with construction, dust and noise generation as well as 
traffic and access disruption. However, impacts would be minimised as far as practicable through the 
implementation of safeguards outlined in Section 4.13. No recreational or scientific qualities of the study 
area are anticipated to be impacted during the construction or operation of the Project.  

The Project would have long term visual amenity impacts associated with the replacement of the Hunter 
River and Muscle Creek underbridges and minor vegetation removal. The Project would be undertaken 
within a disturbed corridor setting and is not considered to substantially transform the locality. The end use 
of the locality will remain the same. 

The Project would involve re-vegetation works on the island within the study area which would improve the 
visual amenity in this area. 

 

Short-term, minor, negative 

 

 

Long-term, minor, negative  

 

 

 

Long-term, minor, positive 
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Clause 228 Impacts 

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 

The Hunter River underbridge is listed on ARTC’s s170 register, however is not recognised as an item of 
significance on either the LEP or the State heritage register (SHR). A review of available background 
resources shows that the Hunter River underbridge is not mentioned in any reports that detail significant 
historical bridges in NSW. Nonetheless, more detailed assessment of the impacts of the loss of this bridge 
would be required prior to any demolition works or removal of structure. 

The portion of the current study area that falls within the HCA is predominately vacant land, along with a 
portion of the existing rail line. Neither the vacant land nor the portion of the rail line that falls within the 
study area contribute discernibly to the wider HCA of which they form part. The vacant land does not 
contain any elements or structures that could be considered contributary to the HCA. 

The proposed project will therefore not result in any adverse visual impacts on the HCA or its significant 
streetscapes. 

 

 

Long-term, minor, negative  

 

 

 

 

 

 

Long-term, minor, neutral 

any impact on the habitat of protected animals (within the meaning of the Biodiversity Conservation Act 
2016). 

Assessments of the significance of the impact of the Project on threatened entities under state legislation 
(the BC Act/FM Act) concluded that the Project is unlikely to impact on the EEC, endangered population, 
white-bellied sea-eagle or southern purple spotted gudgeon. Where construction occurs during critical 
reproductive periods there is a risk of loss of young and disruption of the breeding cycle of the grey-headed 
flying-fox (Pteropus poliocephalus) within the camp however this is unlikely to significantly impact the 
population of the grey-headed flying-fox. The construction program has been modified to avoid activity and 
noisy activity on the island and banks of the Hunter River during critical reproductive period to minimise 
impact on the grey-headed flying-fox.   

 

Short-term, minor, negative  

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

The Project would not endanger any species of animal, plant or other form of life, whether living on land, in 
water or in the air provided the provisions in the GHFF Management Plan are adhered to during 
construction.  

 

 

Nil 
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Clause 228 Impacts 

any long-term effects on the environment 

The Project would have long term visual amenity impacts associated with the replacement of the Hunter 
River and Muscle Creek underbridges and minor vegetation removal in the study area.  

The Project would improve the reliability of the rail network (Ulan line) by reducing the frequency of bridge 
closures for maintenance works. 

 

Long-term, minor, negative 

 

Long-term, minor, positive 

any degradation of the quality of the environment 

During construction, the Project has the potential for negative impacts associated with traffic, air quality, 
visual, erosion and sediment, and noise. These impacts would be minimised through the implementation of 
safeguards summarised in Section 4.13. 

 

Short-term, minor, negative  

any risk to the safety of the environment 

The construction phase has the potential to temporarily decrease safety due to road work and the 
movement of construction plant. A Construction Traffic Management Plan would be implemented to 
mitigate potential impacts. 

 

Short-term, minor, negative  

any reduction in the range of beneficial uses of the environment 

The Project 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. 

 

Nil 

any pollution of the environment 

There would be potential for accidental spills of chemicals during construction which could affect the 
surrounding land, surface water and groundwater. There would also be potential for air quality, noise and 
visual amenity to be reduced during construction. These impacts can be adequately managed through the 
adoption of the safeguards outlined in Section 4.13. 

 

Short-term, minor, negative  

any environmental problems associated with the disposal of waste 

Minor contaminated waste such as ACM would be removed as part of the Project. The removal of any 
hazardous substance such as ACM would be undertaken in accordance with a relevant management plan to 
prevent human health and environmental impacts. Stockpiles would be managed in a way that minimises 
on-site waste and manages excess materials. Waste generated by the Project would be recycled or reused 
as much as practicable. All materials that cannot be reused or recycled would be disposed of appropriately 
(refer to Section 4.11). 

 

 

Short-term, minor, negative  

any increased demands on resources (natural or otherwise) that are, or are likely to become, in short supply 

All resources required for the Project are readily available and are not in short supply. 

 

Nil 
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Clause 228 Impacts 

any cumulative environmental effect with other existing or likely future activities 

Cumulative amenity impacts during construction such as noise and vibration, visual and air quality may be 
experienced by the local community as a result of the Bridge Street replacement project. However, these 
impacts would be temporary and ARTC would investigate ways to reduce impacts where possible.  

 

 

Short-term, minor, negative 

any impact on coastal processes and coastal hazards, including those under projected climate change 
conditions 

The Project 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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7.2 Matters of National Environmental Significance (MNES) 

A search of the EPBC Protected Matters database was completed and has been included as Appendix B. 
below is a summary of an assessment of potential impacts to Matters of National Environmental 
Significance (MNES). 

Table 7.2 Matters of National Environmental Significance (MNES) 

MNES Applicability to the Project 

World Heritage Properties Not applicable 

National Heritage Places Not applicable 

Ramsar wetlands The Hunter Estuary Wetlands Ramsar site occurs in the lower estuary of 
the Hunter River, approximately 105 km south-east (straight line 
distance) to the study area, and a substantially greater distance following 
the meandering drainage system.   

The Project will not result in any direct impact on this Ramsar site.  

Threatened species and ecological 
communities 

The PMST identified 20 threatened fauna species, 10 threatened flora 
species and four TECs (Appendix B) that could potentially occur within a 
10-km radius. Likelihood of these MNES occurring in the study area, as 
informed by records held by OEH (2019a) and availability of habitat is 
provided in Appendix B. 

Of all the threatened species predicted to occur in the locality, only the 
grey-headed flying-fox (Pteropus poliocephalus), listed as vulnerable 
under the EPBC Act, was the only MNES recorded within the study area. 
Appendix B provides the outcomes of the assessment of significance for 
this threatened species.   

ARTC have met with DoEE to discuss the Project and subsequently made a 
submission under Part 9 of the EPBC Act. 

Migratory species The PMST identified 13 listed migratory species (not including marine 
species) (Appendix B) that could potentially occur within a 10-kilometre 
(km) radius. 

Migratory species identified within the study area include the white-
bellied sea-eagle. 

Commonwealth marine areas Not applicable 

Great Barrier Reef Marine Park Not applicable 

Nuclear actions (including uranium 
mining) 

Not applicable 

A water resource, in relation to 
coal seam gas development and 
large coal mining development 

Not applicable 

Commonwealth land Not applicable 

Commonwealth agencies 
proposing action 

Not applicable 

 



 

Hunter River and Muscle Creek Bridge Replacement Project, Muswellbrook 
4548_R01_REF_Hunter River_Final V4  

Objectives of the EP&A Act and Ecological Sustainable Development 
138 

 

8.0 Objectives of the EP&A Act and Ecological 
Sustainable Development 

8.1.1 Objects of the EP&A Act  

Object Comment 

1.3(a) To promote the social and economic 
welfare of the community and a better 
environment by the proper management, 
development and conservation of the 
State’s natural and other resources. 

The Project is required to reduce long-term maintenance of the 
Hunter River and Muscle Creek underbridges and improve network 
efficiency.  

The overall Project has been designed where possible to minimise 
impacts on the environment and the community and a number of 
safeguards would be implemented to minimise the environmental 
impacts associated with the proposal. 

1.3(b) To facilitate ecologically sustainable 
development by integrating relevant 
economic, environmental and social 
considerations in decision-making about 
environmental planning and assessment. 

The Project is required to reduce long-term maintenance of the 
Hunter River and Muscle Creek underbridges and improve network 
efficiency.  

1.3(c) To promote the orderly and economic 
use and development of land. 

Some utilities would need to be impacted during construction. The 
management of utilities is considered in Section 4.10. 

1.3(d) To promote the delivery and 
maintenance of affordable housing. 

Not relevant to the Project.  

1.3(e) To protect the environment, including 
the conservation of threatened and other 
species of native animals and plants, 
ecological communities and their habitats. 

The Project would operate within a disturbed environment. The 
proposal has been designed to minimise impacts to the 
environment, and this REF includes safeguards to protect the 
environment. 

The potential impacts on vegetation, threatened species, 
population and ecological communities are not significant and 
discussed in Section 4.3 

1.3(f) To promote the sustainable 
management of built and cultural heritage 
(including Aboriginal cultural heritage). 

The Project would operate within a disturbed environment. The 
Project has been designed to minimise impacts to any built and 
cultural heritage, and this REF includes safeguards to protect the 
environment. 

The potential impacts on built or cultural heritage are discussed in 
Section 4.4 and Section 4.5. 

1.3(g) To promote good design and amenity 
of the built environment. 

The Project would enhance the existing rail corridor with benefits 
for rail users. 

1.3(h) To promote the proper construction 
and maintenance of buildings, including the 
protection of the health and safety of their 
occupants. 

Not relevant to the Project.  

1.3(i) To promote the sharing of the 
responsibility for environmental planning 
and assessment between the different 
levels of government in the State. 

Not relevant to the Project.  

1.3(j) To provide increased opportunity for 
community participation in environmental 
planning and assessment. 

Consultation with the community and relevant government 
agencies would be undertaken as part of the Project. Details of the 
proposed consultation can be found in Chapter 5.  
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8.1.2 Ecological Sustainable Development  

The principles of ESD have been adopted by ARTC throughout the development and assessment of the 
Project.  The principles for ESD would be facilitated through the application of a range of environmental 
management tools such as the implementation of the CEMP and adherence to the ARTC environmental 
management system. The sections below identify how the Project complies with the principles of ESD.  

8.1.2.1 The precautionary principle 

This principle states: “if there are threats of serious or irreversible damage, lack of scientific certainty should 
not be used as a reason for postponing measures to prevent environmental degradation”. 

Environmental impacts have been underpinned by detailed studies and environmental assessments where 
potential impacts are well known. It is not considered that there is any lack of scientific certainty regarding 
the potential impacts of the proposal and appropriate environmental safeguards have been proposed to 
manage environmental impacts. Further, the evaluation and assessment of alternative options within the 
proposal have aimed to reduce the risk of serious and irreversible impact on the environment as a result of 
the proposal. The proposal has sought to take a precautionary approach to minimising environmental 
impact.  

This has been applied through the development of a range of environmental safeguards, as summarised in 
Section 5.2. These safeguards would be implemented during construction and operation of the proposal. 

8.1.3 Intergenerational equity 

The principle states: “the present generation should ensure that the health, diversity and productivity of the 
environment is maintained or enhanced for the benefit of future generations”. 

The Project would benefit future generations by improving the rail network reliability Implementation of 
the safeguards contained in this REF would enable the health, diversity and productivity of the environment 
to be maintained and enhanced for the benefit of future generations. 

It is acknowledged that the Project may have some adverse impact on the current generation, generally 
through construction impacts and permanent visual impacts associated with the removal of vegetation and 
the replacement of the underbridges. However, these are not considered to be of a nature or extent that 
would disadvantage future generations. 

8.1.4 Conservation of biological diversity and ecological integrity 

This principle states: “the diversity of genes, species, populations and communities, as well as the 
ecosystems and habitats to which they belong, must be maintained and improved to ensure their survival”. 

An assessment of the existing local environment has been carried out to identify and manage any potential 
impact of the Project on local biodiversity. The potential impact of the proposal on biodiversity is described 
in Section 4.3. 

The Project would not significantly fragment or isolate any existing large patches of vegetation and would 
not compromise biological diversity or ecological integrity. No significant impact to flora and fauna species 
has been identified. 
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8.1.5 Improved valuation, pricing and incentive mechanisms 

This principle is defined as: 

Improved valuation, pricing and incentive mechanisms, namely, that environmental factors should be 
included in the valuation of assets and services, such as: 

(i) polluter pays, that is, those who generate pollution and waste should bear the cost of 
containment, avoidance or abatement, 

(ii) the users of goods and services should pay prices based on the full life cycle of costs of 
providing goods and services, including the use of natural resources and assets and the 
ultimate disposal of any waste 

(iii) environmental goals, having been established, should be pursued in the most cost effective 
way, by establishing incentive structures, including market mechanisms that enable those 
best placed to maximise benefits or minimise costs to develop their own solutions and 
responses to environmental problems. 

Environmental and social issues were considered in the strategic planning and establishment of the need 
for the Project, and in consideration of various Project options. The value placed on environmental 
resources is evident in the extent of the planning and environmental investigations, and in the design of the 
Project to avoid and mitigate environmental impacts. 

Implementation of the proposed safeguards would result in an economic cost to ARTC, which would be 
included in both the capital and operating cost of the Project. 
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9.0 Conclusion 

The Project is subject to assessment under Division 5.1 of the EP&A Act. The REF has examined and taken 
into account to the fullest extent possible all matters affecting or likely to affect the environment by reason 
of the proposed activity.  

This has included consideration (where relevant) of conservation agreements and plans of management 
under the NPW Act, biodiversity stewardship sites under the BC Act, wilderness areas, areas of outstanding 
value, impacts on threatened species and ecological communities and their habitats and other protected 
fauna and native plants. It has also considered potential impacts to matters of national environmental 
significance listed under the Federal EPBC Act. 

A number of potential environmental impacts from the Project have been avoided or reduced during the 
concept design development and options assessment. The Project as described in the REF best meets the 
project objectives but would still result in some impacts on traffic, noise and vibration, biodiversity, soils 
and amenity. Environmental management measures as detailed in this REF would ameliorate or minimise 
these expected impacts.  

The Project would also have long term positive impacts including improved reliability on the Ulan network 
by reducing the frequency of bridge closures for maintenance works and an overall improvement of 
operational rail noise for surrounding receivers. On balance the Project is considered justified and the 
following conclusions are made. 

Assessments of the significance of the impact of the Project on threatened entities under state legislation 
(the BC Act/FM Act) concluded that the Project is unlikely to impact on the EEC, endangered population, 
white-bellied sea-eagle or southern purple spotted gudgeon. Where construction occurs during critical 
reproductive periods there is a risk of loss of young and disruption of the breeding cycle of the grey-headed 
flying-fox (Pteropus poliocephalus) within the camp however this is unlikely to significantly impact the 
population of the grey-headed flying-fox. The construction program has been modified to avoid activity and 
noisy activity on the island and banks of the Hunter River during critical reproductive period to minimise 
impact on the grey-headed flying-fox.  

An assessment of the impact of the Project on the grey-headed flying-fox under the EPBC Act considered 
that, the Project is likely to have a significant impact on an important population of the grey-headed flying-
fox when works are undertaken during critical reproductive period. The Project is unable to be carried out 
in accordance with the mitigation standards for actions in a nationally important flying-fox camp. The 
Project is to be referred to the Commonwealth DoEE for consideration of the significance of the impact on 
a Nationally important camp for the grey-headed flying-fox. 

ARTC have met with DoEE to discuss the Project and subsequently made a submission has been made 
under Part 9 of the EPBC Act.  

Having regard to the mitigation measures proposed, the Project would be unlikely to cause a significant 
impact on the environment. A Species Impact Statement is not required. Therefore, it is not necessary for 
an environmental impact statement to be prepared and approval to be sought from the Minister for 
Planning under Division 5.2 of the EP&A Act. The Project is subject to assessment under Division 5.1 of the 
EP&A Act. Consent from Council is not required.  
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1 Executive Summary 

SLR Consulting Australia Pty Ltd (SLR) was engaged by Clinton Patterson of Australia Rail Track Corporation to 
undertake an inspection of three bridges located adjacent to Lower William Street, Muswellbrook NSW 2333 
(herein referred to as the Site).  The survey was conducted by Hayden Field from SLR on 20 February 2019. 

The following hazardous building materials were identified. 

Asbestos Containing Materials: 
 

• Ground Floor, Telstra pit - Communication pit, Fibrous Cement 

• Ground Floor, The Island - FCS Debris, Fibrous Cement 

• Ground Floor, The Island - FCS Debris, Fibrous Cement – Old Metre Board  

• Ground Floor, The Island - FCS Debris, Fibrous Cement – North of old metre board 

• Ground Floor, The Island - Rope debris, Gaskets (rope/woven) 

Lead Containing Paints: 

• Ground Floor Muscle Creek Bridge structure - Brown colour paint to Bridge structure 

• Ground Floor Hunter River Bridge structure - Brown colour paint to Bridge structure 

No lead in dust found 
No PCBs observed 
No synthetic mineral fibres found 

The recommendations arising out of this Hazardous Management Survey are: 

1. Friable asbestos in the form of rope debris/gasket was identified on the centre bridge at the ground floor 
of the island. Friable asbestos should be removed as soon as possible.  Removal must be undertaken by a 
Class A (or friable) licensed asbestos contractor. In the interim, access to locations containing friable 
asbestos should be appropriately restricted (ie barricaded, etc).  Persons wishing to access the areas must 
complete a suitable and sufficient risk assessment, the results of which may include the use of appropriate 
Personal Protective Equipment (PPE) which may include disposable coveralls and respiratory protection. 
Asbestos Airborne Monitoring needs to be conducted during all friable asbestos removal works. 

2. All of the following ACM was found to be in a poor or very poor condition and was unsealed therefore it 
should be removed as soon as possible. The ACM are as followed: 

• Unsealed Fibrous Cement - Communication pit - Telstra pit 

• Unsealed Fibrous Cement - FCS Debris - The Island 

• Unsealed Fibrous Cement - FCS Debris - The Island - Old metre board 

• Unsealed Fibrous Cement - FCS Debris - The Island – Debris North of Old metre board 

3. The brown paint located on the Muscle Creek bridge structure was found to be in poor and flaking 
condition. Thus SLR recommends paint stabilisation/encapsulation to be undertaken prior to any paint 
disturbance activities or if necessary removal works are to be carried out as per the Scope of Works. 

4. The brown paint located on the Hunter River bridge structure was found to be in poor and flaking condition. 
Thus SLR recommends paint stabilisation/encapsulation to be undertaken prior to any paint disturbance 
activities or if necessary removal works are to be carried out as per the Scope of Works. 
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5. As required by the Work Health and Safety Regulations 2017 (NSW), the building owner is obliged to comply 
with the requirements outlined in the Regulation 

a. All ACM at the workplace is identified and maintained in a register of asbestos containing materials; 

b. All in situ ACM is clearly indicated and labelled; 

c. Implementation of an Asbestos Management Plan; and 

d. Ongoing review of the Asbestos Containing Materials Register and Asbestos Management Plan. 

The list above is a summary/overview only and should not be relied on to accurately identify hazardous 
materials.  The locations and details of all items of known hazardous materials at the property are documented 
in the Hazardous Materials Registers in Section 6 of this report.  

In order to comply with the Work Health and Safety Regulations 2017 (NSW) any action taken to control ACM in 
the place of work, or in plant at the place of work, is to be recorded in the Asbestos Control Log attached in 
Appendix A. 

Copies of NATA Laboratory Certificates for asbestos identification analysis are provided in Appendix B.  Refer to 
Appendix C for Limitations of this survey.  Relevant photographs taken during the inspection are provided in 

Appendix D. A Site Plan is presented in Appendix E and may be referred to for the locations described 
in this report. Refer to the General Information provided in Appendix F of this report for further information 
pertaining to hazardous materials. 

The information provided in this report should not be relied on to accurately identify all hazardous materials at 
the Site.  Hazardous materials may have been concealed i.e. behind new walls, flooring, ceilings, etc. that may 
have been inaccessible at the time of the inspection.  If any hazardous materials are reasonably suspected at 
the Site, which are not identified within this report, further investigation is recommended by a competent 
person/s to undertake additional confirmatory inspections and/or sampling and analysis as required.  

This report should be read in full including all attachments. 

2 Background and Scope 

The Scope of Work is to undertake a Hazardous Management Survey for the identification of all in situ hazardous 
materials at the Site. The extent of the inspection and samples collected for subsequent analysis (where 
applicable) was completed in order to confirm, as far as reasonably practicable, the location, condition and risk 
presented by in situ hazardous materials (based on the level of access available at the time of the assessment).  

2.1 Site Description 

The site is located on the south side of Lower William Street.  A Locality Map is presented in Figure 1. For the 
purpose of this report, Lower William Street is taken to run in an east-west direction, directly adjacent to the 
site.   

The following information is known about the building: 

• The site consists of three bridges on a railway line that runs east/west through Muswellbrook (Ulan Line - 
CH288.900km to CH289.600km).   
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Figure 1 Locality Map 

 

2.2 Survey Strategy 
 

The purpose of this survey is to locate, as far as reasonably practicable, the presence, type and extent of any 
suspect hazardous materials on the Site, to assess their condition, provide a suitable risk assessment/rating and 
recommended control actions based on the condition of the materials at the time of the survey.  As this is not 
an intrusive, demolition or refurbishment style survey, findings must not be deemed absolute.  A 
demolition/refurbishment style survey is to be conducted prior to such works commencing as described in 
AS2601 (2001) The Demolition of Structures and outlined in state WHS Code of Practice: Demolition Work 
(2015). 

3 Methodologies 

Hazardous material surveys are undertaken considering a risk management approach, in accordance with best 
practice, State Legislation and Safe Work Australia NOHSC Guidance. The survey was conducted in a manner 
which conforms with the Work Health and Safety Regulations 2017 (NSW). 

3.1 Asbestos Containing Materials (ACM) 

Asbestos containing materials presumed or identified through visual and/or analytical characterisation were 
performed and reported in this report and documented in the Asbestos Containing Materials Register (ACMR) 
in accordance with the WHS Code of Practice How to Safely Remove Asbestos 2016. 
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The assessment was conducted on the basis of the condition, type and location of the materials at the time of 
inspection. The scope of this investigation did not allow intrusive sampling techniques to be undertaken, and 
consequently the register may have limitations as a reference document for the purposes of renovation or 
demolition. 

Sample collection was performed in a non-destructive and non-invasive manner by competent persons. 
Presumptions, based on knowledge and experience, that inaccessible areas may contain asbestos materials may 
also be made and stated within the register.  

The survey consisted of a visual inspection with limited sampling/analysis of materials undertaken by a trained 
and experienced surveyor.  Materials are assumed to contain asbestos where: 

• Laboratory analysis has confirmed the presence of asbestos in a visually similar material; or  

• Materials visually appear to be asbestos containing but no sample was collected, for example due to access 
restraints. 

Samples are typically collected using a hand tool or core borer.  Hand drills and other tools are used where 
required.  Power tools were not used during the survey. 

Small representative samples were collected from materials presumed to contain asbestos (where not 
previously identified). Samples collected are representative of the material sampled, individually identified, 
transported, analysed and reported in accordance with Guidelines, relevant Statutory Regulations, Codes of 
Practice and SLR in-house Work Instructions and procedures.  Samples were submitted to a NATA certified 
laboratory for confirmation analysis by stereo microscope and polarised light microscopy (PLM) with dispersion 
staining techniques.   

Notably, with some asbestos containing bulk material it can be very difficult, or impossible, to detect the 
presence of asbestos using the polarised light microscopy analytical method, even after ashing or disintegration 
of samples.  This is due to the low grade or small length or diameter of asbestos fibres present in the material, 
or attributed to the fact that, very fine fibres have been distributed individually throughout the materials. Some 
materials, such as vinyl tiles, may require further analysis via X-ray diffraction or Scanning Electron Microscopy.   

The ACMR consists of relevant information gathered on site, assessment of risk and recommendations for 
ongoing management of in situ asbestos materials.  Reference to photographs, where available, is made in the 
register along with sample identification and analysis results, where applicable.  Sample analysis results from 
preceding assessments may be referenced in the ACMR (refer to previous survey reports for analytical test 
results where reference is made to previous sample data).   

3.2 Lead 

3.2.1 Lead in Paint 

Lead paint was identified through analytical characterisation. Small representative samples were collected from 
paint presumed to contain lead. Samples collected are representative of the material sampled, individually 
identified, transported, analysed and reported in accordance with the Australian Standard AS4361.2: Guide to 
lead paint management Part 2: Residential, Public and Commercial Buildings (2017) and SLR in-house Work 
Instructions and procedures. 
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Paint samples were submitted to a NATA certified laboratory for confirmation analysis by Inductively Coupled 
Plasma Emission Spectroscopy (ICP-OES). A paint film that contains greater than 0.1% lead by mass in the dry 
film is considered lead paint and is sometimes referred to as lead-based paint, lead-containing paint leaded paint 
and/or paint containing lead. 

Paint samples were collected for laboratory analysis for lead content.  Flakes of paint were removed from non-
intrusive areas to minimise disturbance.  Paint flake samples included all layers of paint on a particular surface 
and are considered representative of paints in the location sampled.  Samples were analysed in a laboratory for 
lead content by ICP - AES (Inductively Coupled Plasma - Atomic Emission Spectroscopy). 

4 Exclusion 

Certain areas of the Site were inaccessible at the time of the inspection.  This includes areas/materials that were 
inaccessible due to being “moving parts” equipment eg signal points.  Table 1 lists those areas/materials that 
were inaccessible. 

Table 1 Inaccessible Areas and/or Materials 

Location Explanation 

Below the bridges No access was gained below the bridges due to access restrictions. 

Western bridge truss structure No access was able to be gained to the top of the truss structure of the Hunter 
River bridge due to height restrictions. 

Corridor to north and south of rail line Limited access due to vegetation. 

 

Additionally, and unless specifically noted, the survey did not cover: 

• Hidden and/or inaccessible locations such as in or under concrete slabs, hidden areas and the like.   

• Inaccessible/unidentified shafts, cavities and the like. 

• General exterior ground surfaces and subsurface areas eg asbestos in fill/soil. 

• Materials dumped, hidden, or otherwise placed in locations which one could not reasonably anticipate. 

Materials other than asbestos, lead and PCBs are generally outside the scope of this investigation as 
identification can require specialised analysis/inspection techniques. 

Settled dust is generally not sampled or commented on unless specified.  Settled dust may contain hazardous 
materials, particularly if it is/was once in the vicinity of hazardous materials (such as asbestos containing 
materials or lead paint).  It may also contain hazards originating from sources such as lead from petrol 
combustion. 
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5 Survey Results 

The results of the hazardous materials survey are presented in a tabular format. Section 6.1 details all of the 
ACM identified. Section 6.3 shows all of the non-asbestos containing materials as determined during laboratory 
analysis. 

To assist with the interpretation of the results the following legend provides detailed meaning of abbreviations 
and terms that may appear in the tables. 

Table 2 Legend 

Internal/ External Refers to the location of the material in relation to the structure.  Eg Eaves would 
be External of the building; Kitchen would be internal of the building. 

Floor Refers to the floor level on which the material is located. 

Specific location Refers to the precise location of the material within a room eg Room 1 - infill panel 
below window on southern wall. 

Material Refers to the type of material identified e.g. vinyl tile, fibre cement sheeting, 
fibrous insulation, etc. Material does not refer to the use or application of the 
material. This is covered in 'Application'. 

Application Refers to the use or application of the material e.g. floor covering, soffit lining, pipe 
lagging, etc. 

Photograph Refers to the photograph reference number located in the appendices. 

Approximate Extent Usually refers to the surface area or length of the material expressed as either 
square metres (m²) or linear metres (Lin m).  The dimension is an estimate only and 
should not be relied upon as an exact measure. 

Results of Analysis Refers to the type of asbestos identified during laboratory analysis. There are three 
main commercial asbestos types: chrysotile (CH-white), amosite (A-brown or grey), 
and crocidolite (C-blue). 

The term NAD which appears only in the non-asbestos register; means no asbestos 
was detected during laboratory analysis. 

Materials shown as 'Similar to………' have not been sampled but appear the same as 
other materials previously sampled. 

'Suspect' refers to those materials not sampled (perhaps for safety reasons) and 
which are not similar to previously sampled materials. 

‘Assumed’ refers to those materials not sampled (perhaps for safety/access 
reasons) and which exhibit similar properties to other materials identified/sampled.  

Risk of Disturbance Refers to frequency of disturbance 

High: The material is located in frequently accessible areas with potential for 
disturbance 

Medium: The material is prone to mechanical disturbance due to routine building 
activity and/or maintenance  

Low: Routine accessibility is unlikely to cause significant deterioration, the material 
is located in areas with minimal or no disturbance potential or the material is 
adequately sealed 

NA: Not Applicable where Analysis indicates No Asbestos Detected 

Overall Condition / 
Deterioration 

Refers to the physical state or condition of the material. 

Good - material shows no, or very minor, sign of damage and/or deterioration 
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Fair - material shows signs of minor damage and/or deterioration 

Poor - material shows sign of significant damaged and/or deterioration or the 
material is partly or wholly unserviceable for its intended use. 

Friability of Asbestos Friable or Non Friable 

Sealed / Surface Treatments Refers to whether or not the material is encapsulated with a sealant such as paint, 
wall paper, etc. concealing its exposed surfaces. 

Outcome of Risk or exposure 
risk assessment  

Below is the general risk matrix that is followed however the consultant will take 
into account the specifics with each individual situation which may vary the 
outcome from risk assessment, such variations would be explained in the 
comments.  

Refers to the level of risk posed by the material based on its condition, friability, 
accessibility and other factors such as exposure to disturbance.  

The Material Assessment score is calculated by adding the parameters above. The 
potential for releasing fibres is detailed below. 

Material Assessment Score Fibre Release Potential 

10 or higher High 

7 – 9 Medium 

5 – 6 Low 

4 or lower Very Low 

The material assessment looks at the type and condition of the ACM and the ease 
with which it will release fibres if disturbed. It does not take into account 
occupancy or activities within the area, including periodic maintenance works. 

Removal Recommended: Engage appropriately qualified persons (i.e. licensed 
asbestos removal contractor) to remove and dispose of the ACM under controlled 
conditions in accordance with relevant state specific Removal Code of Practice. 

Repair / encapsulation Recommended: Repair or encapsulate (e.g. paint) or 
enclose the ACM to minimise deterioration until such time that the ACM is removed  

Suitable for Continual Use: ACM may remain in situ provided appropriate 
management controls are adopted, the material is appropriately labelled and re-
assessed every 5 years or earlier, where a risk assessment indicates the need for 
reassessment or the ACM has been disturbed or removed.  

NA: Not Applicable where Analysis indicates No Asbestos Detected 

Recommended control Actions Refers to the recommended controls / actions required to ensure the identified 
asbestos materials are managed as per the legislative requirements.   

Labels Affixed Yes/No or NA - Not Applicable where Analysis indicates No Asbestos Detected 

Additional Comments Refers to any other relevant comments that may assist with the future 
management of the material. 

Next Inspection Date Due 5 yearly  from the last Inspection Date or as determined by the Risk 
Assessment or NA - Not Applicable where Analysis indicates No Asbestos Detected.  
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6 Hazardous Materials Registers 

The following tables are a register of all identified hazardous materials at the Site, confirmed through analysis or assumed materials deemed to be homogenous or 
consistent in appearance and manufacture to similar samples collected/analysed.  This Summary of hazardous materials should be read in conjunction with all sections 
of this report. 

6.1 Asbestos Containing Materials Register 
Table 3 Asbestos Containing Materials Register 

Sample No./ 

Visual 

Observation 

Photo 

Location 

Analysis 

Result 

Risk Assessment Additional information 

Structure 

Internal / 

External Floor 

Specific Location 

Material 

Application 
Extent 

Risk of 

Disturbance 

Overall 

Condition 
Friability  

Sealed/ 

Surface 

Treatment 

Risk 

Ranking 

Control 

Actions 
Labels 

Additional 

Comments 

Next 

Inspection 

due date 

8-504 

 

Muscle 

Creek 

Bridge 

Ground Floor, 

Telstra pit 

Communication 

pit, Fibrous 

Cement 

2 pits 
Amosite, 

Chrysotile 
Low Very Poor 

Non 

Friable 
Unsealed Medium Remove No  20/02/2024 

8-508 
No photo 

available 

Muscle 

Creek 

Bridge 

Ground Floor, 

The Island 

Rope debris, 

Gaskets 

(rope/woven) 

1m² Chrysotile Low Poor Friable Unsealed Medium Remove No Debris 20/02/2024 

8-509 

 

Muscle 

Creek 

Bridge 

Ground Floor, 

The Island 

FCS Debris, 

Fibrous Cement 
1m² 

Amosite, 

Chrysotile 
Low Poor 

Non 

Friable 
Unsealed Medium Remove No  20/02/2024 

8-510 

 

Muscle 

Creek 

Bridge 

Ground Floor, 

The Island 

FCS Debris, 

Fibrous Cement 
1 m2 Chrysotile Low Poor 

Non 

Friable 
Unsealed Medium Remove No 

Old metre 

board 
20/02/2024 

Visual 

Observation 

 

Muscle 

Creek 

Bridge 

Ground Floor, 

The Island 

FCS Debris, 

Fibrous Cement 
1m2 Assumed Low Poor 

Non 

Friable 
Unsealed Medium Remove No 

Debris 

north of old 

metre box 

20/02/2024 
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6.2 Lead in Paint / Lead in Settled Dust and Polychlorinated Biphenyls Register 
Table 4Lead in Paint / Lead in Settled Dust and Polychlorinated Biphenyls Register 

Lead in Paint / Lead in Settled Dust 

Sample No./ 

Assumed 
Photo Material Type and Location Paint Colour if applicable Material Status/result 

Photo 

No. 

Approx. 

Extent 
Condition 

Potential 

for 

Disturbance 

Relative Risk 

 of Exposure 
Comments 

8-503 

 

Ground Floor Muscle Creek 
Bridge structure - Bridge 

structure 
Brown Contains 39.9% Lead FA1120 

Entire 
bridge 

Flaking Low Low  

8-506 

 

Ground Floor Hunter River 
Bridge structure - Bridge 

structure 
Brown Contains 47.3% Lead FA1121 

Entire 
bridge 

Flaking Low Low  

 

Within the Scope and Limitations of this report, no PCB’s were identified. 
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The following table is a register of all other materials either visually or analytically confirmed as non-hazardous materials at the Site. 

6.3 Non Asbestos Containing Materials Register 
Table 5on Asbestos Containing Materials Register 

Sample No./ 

Visual  

Observation 

Photo Location 
Interior / Exterior Floor 

Specific Location 

Material 

Application 

Analysis 

Result 
Additional Comments 

8-502 

 

Muscle Creek Bridge 

Ground Floor Bridge 

structure 

Paint, Painted Surface  NAD  

8-499 

 

Bridge Street Bridge 

Ground Floor Bridge 

structure 

Paint, Painted Surface  NAD Paint to bridge structure 

8-501 

 

Bridge Street Bridge 

Ground Floor Bridge 

structure 

Mastic beneath foot bridge, Bituminous Product 10m² NAD 
Mastic rope gasket 

beneath foot bridge 

8-505 

 

Hunter River Bridge 

Ground Floor Bridge 

paint 

Bridge paint, Painted Surface  NAD Paint 

8-507 

 

Rail Corridor west of 

Hunter River Bridge 

Ground Floor Telstra pit 

Communication pit, Fibrous Cement 1no NAD  
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6.4 Non Lead in Paint / Lead in Settled Dust Register 
Table 6 Non Lead in Paint / Lead in Settled Dust Register 

Sample No./ 
Assumed 

Photo Material Type and Location Paint Colour if applicable Material Status 
Photo 

No. 
Approx. 
Extent 

Condition Comments 

8-500 

 

Ground Floor Bridge Street 
Bridge structure - Bridge 

structure 
Brown Contains 0% Lead FA1119  Average  

Notes: 

• AC = Asbestos Cement; FCS = Fibre Cement Sheeting; BEBB Black Electrical Backing Board; NAD = No Asbestos Detected; PCBs = Polychlorinated Biphenyls; LM = Linear Metres; N/A = Not Applicable.   

• This Summary of Hazardous Materials should be read in conjunction with all sections of this report.   

• All other similar occurrences of the ACM identified in the summary table above should be assumed to contain asbestos, and treated accordingly, unless sampling and analysis confirms otherwise.   

• All other similar occurrences of the lead listed in the above summary table should be assumed to contain corresponding levels of lead.   

• All other similar occurrences of lead in dust or lead paint listed in the above summary table should be assumed to contain corresponding levels of lead. 
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7 Discussion and Recommendations 

SLR was appointed to complete a survey and assessment of the Site with regards to the identification of 
hazardous materials as detailed in Section 2, Background and Scope.  The extent of the inspection and samples 
collected for subsequent analysis was completed in order to confirm, as far as reasonably practicable, the 
location, condition and risk presented by hazardous materials remaining in-situ (and was based on the level of 
access available).   

Further to the completion of the on-site investigation and collection/analysis of samples, there are detailed 
site/work-specific requirements and precautions that must be taken in the management, control and removal 
of hazardous materials.  In addition to those listed on the Hazardous Materials Registers, the following are some 
general recommendations and precautions that should be considered.  Detailed documents, which may include 
Scope of Works, Safe Work Method Statements and Risk Assessments, should be prepared to appropriately 
address health and safety issues associated with specific work and site conditions. 

7.1 Asbestos Containing Materials  
 

 

• Friable asbestos in the form of rope debris/gasket was identified on the centre bridge at the ground floor of 
the island. Friable asbestos should be removed as soon as possible.  Removal must be undertaken by a Class 
A (or friable) licensed asbestos contractor. In the interim, access to locations containing friable asbestos 
should be appropriately restricted (ie barricaded, etc).  Persons wishing to access the areas must complete a 
suitable and sufficient risk assessment, the results of which may include the use of appropriate Personal 
Protective Equipment (PPE) which may include disposable coveralls and respiratory protection. Asbestos 
Airborne Monitoring needs to be conducted during all friable asbestos removal works. 

• All of the following ACM was found to be in a poor or very poor condition and was unsealed therefore it should 
be removed as soon as possible. The ACM are as followed: 

 

• Unsealed Fibrous Cement - Communication pit - Telstra pit 

• Unsealed Fibrous Cement - FCS Debris - The Island 

• Unsealed Fibrous Cement - FCS Debris - The Island - Old metre board 

• Unsealed Fibrous Cement - FCS Debris - The Island – Debris North of Old metre board 
 

 

 

 

• Asbestos cement (AC) fragments were identified on the ground surface in the following locations: Muscle 
Creek bridge ground floor on the Island.  The possible presence of any asbestos fragments in the subsoil should 
be investigated by a competent consultant prior to any subsoil disturbance within the inspected area (or other 
surrounding areas that may be similarly affected) and appropriate action taken. 

 

 

• This document should be held as an Asbestos Register of the areas inspected and updated every 5 years or 
earlier where ACM have been disturbed or a risk assessment indicates the need for re-assessment.  All 
occupiers of the workplace are to be provided with a copy of this register and all updates to it. 

• In order to comply with the Work Health and Safety Regulations 2017 (NSW), implement Asbestos 
management plan. A suitably qualified and experienced consultant, such as SLR, can advise and assist in 
developing an asbestos management plan. 

• If any material that may contain asbestos is found on site that is not included within the register, the material 
should be sent for identification and expert advice sought.  The material should be assumed to contain 
asbestos in the interim. 



 
 
 
 

SLR Ref No:630.11421.00004 
Filename: 630.11421.00004-R01-v3.0-HMR-20190510 

10 May 2019 

 

 

 
Page 17  

 

• As a precautionary measure, all materials, which may contain asbestos, should be assumed to contain 
asbestos and treated appropriately until sampling and analysis confirms otherwise.   

• In order to comply with the Work Health and Safety Regulations 2017 (NSW), any action taken to control 
asbestos and ACM in the place of work, or in plant at the place of work, is to be recorded in the Asbestos 
Control Log.   

• Any areas of the workplace that contain ACM including plant, equipment and components should be 
signposted with appropriate warning signs to ensure that asbestos is not unknowingly disturbed without the 
correct precautions being taken.  These signs should be placed at all the main entrances to the work areas 
where asbestos is present and should conform with Australian Standard 1319-1994 Safety Signs for the 
Occupational Environment.   

• If asbestos materials become significantly damaged, weathered and/or produce visible dust or significant 
debris, then health and safety management works are likely to be required.  A suitably qualified and 
experienced consultant, such as SLR, can advise and assist in carrying out such works.   

• Prior to renovation or demolition works a refurbishment/demolition asbestos building materials survey 
should be undertaken by a suitable qualified and experience consultancy, such as SLR. A Refurbishment 
and/or Demolition Survey is required under the WHS Code of Practice: Demolition Work (2015) and AS2601 
(2001): The Demolition of Structures.   

7.2 Lead 

7.2.1 Lead in Paint 
 

 

Two (2) paint containing lead levels greater than 0.1% lead were identified during the survey.   

The brown paint located on the Muscle Creek bridge structure was found to be in poor and flaking condition. 
Thus SLR recommends paint stabilisation/encapsulation or removal works are carried out as soon as 
practicable. 

The brown paint located on the Hunter River bridge structure was found to be in poor and flaking condition. 
Thus SLR recommends paint stabilisation/encapsulation or removal works are carried out as soon as 
practicable. 

Paint containing more than 0.1% lead w/w content are generally considered to be lead containing; dry sanding 
of paints with lead can result in the release of unacceptable levels of lead containing dust.   

As a precautionary health measure and to prevent contamination to surrounding areas, flaking/deteriorated 
lead paint should be treated as soon as practicable.  Treatment may include the removal of 
flaking/deteriorated paint (using the appropriate procedures and precautions) before surfaces are repainted.   

Dust on surfaces adjacent to flaking paint should be assumed to contain elevated levels of lead.  Such dust 
should be appropriately removed as soon as practicable.   

Procedures and precautions detailed in Australian Standard AS 4361.2-2017 Guide to lead paint management 
Part 2: Residential, Public and Commercial Buildings, National Standard for the Control of Inorganic Lead at 
Work [NOHSC: 1012 (1994)] and the National Code of Practice for the Control and Safe Use of Inorganic Lead 
at Work [NOHSC: 2015 (1994)] should be followed in the treatment and management of paint containing lead.   
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Lead paint should be managed to prevent deterioration and becoming a health hazard. Options for the 
management of lead paint may include the following: 

• Do nothing (mange in situ); 

• Paint stabilisation; 

• Paint abatement; or 

• a combination of these options. 

7.2.1.1 Manage in situ 

If the lead paint is not directly accessible or where it is overpainted with layers of lead-free paint in good 
condition and not disturbed, the paint can remain in situ provided it is regularly inspected for deterioration. 
Labelling and/or warning signage should be installed warning of the presence of lead paint. 

7.2.1.2 Lead paint stabilisation 

Stabilisation of lead paint involves overpaint using lead-free paint or covering it with an encapsulant. 
Stabilising the lead paint can provide an interim or long-term solution to a lead paint hazard.  

Materials used to stabilise existing paint surfaces need to be durable and non-toxic. The integrity of the 
existing painted surface will determine the effectiveness of stabilisation and thorough surface preparation 
will be needed to address issues such as chalking, poor adhesion, cracking, flaking, peeling or blistering.  

7.2.1.3 Lead paint abatement 

Abatement of lead paint involves the suppression, reduction or elimination of the painted surface. This may 
be achieved by; replacement of painted items where they are removed in large pieces/sections and replaced 
with new materials, enclosure of painted items with other materials or removal of the paint. 

7.2.1.4 Replacement of lead painted items 

Replacement of lead painted items is considered the least hazardous way of dealing with lead paint. Other 
advantages are that labour requirements are reasonable and work can often be completed quickly. Current 
regulations in most states may allow disposal of these components as regular construction waste.  

Removal of building materials or components may generate or disturb lead dust, therefore, safe work 
practices for lead must be developed and adhered to. 

7.2.1.5 Enclosure of lead painted items 

Enclosure allows the lead paint to remain in situ and has a low potential for hazardous dust generation, thus 
minimizing the risk of exposure to building occupants.  

Materials used to enclose lead paint surfaces need to be durable, and should be non-toxic and safe to install. 
Joins should be dust tight.   

Labelling and/or warning signage should be installed prior to the installation of the enclosure materials 
warning of the presence of lead paint. Ongoing regular inspection should be undertaken of the closure 
materials for damage and/or deterioration. 
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7.2.1.6 Removal of lead paint 

The removal of lead paint has the greatest potential to generate hazardous dust. Therefore, consideration 
should be given to removal under appropriate containment and ventilation control measures, and safe work 
practices. Lead waste management and disposal must also be considered.  

As a precautionary health measure and to prevent contamination to surrounding areas, flaking/deteriorated 
lead containing paint should be treated as soon as practicable.  Treatment may include the removal of 
flaking/deteriorated paint (using the appropriate procedures and precautions) before surfaces are repainted.   

Dust on surfaces adjacent to flaking paint should be assumed to contain elevated levels of lead.  Such dust 
should be appropriately removed as soon as practicable. 
 

 

 
 

 

7.2.2 Contractor Competency 

Contractor workers should be competent in relation to the scope of work involved in a lead project. Where a 
project involves lead paint disturbance, a competent lead abatement contractor, employing a Responsible 
Person and competent hazardous coating workers should be engaged. In addition, all lead work should be 
supervised by a suitably experienced and competent consultant, such as SLR, who can provide supervision, 
advice, sampling, testing and documentation for the project.  

Airborne lead monitoring is recommended during all lead paint disturbance work. 

7.3 Polychlorinated Biphenyls (PCBs) 
 

Within the scope and limitations of the investigation undertaken, no old fluorescent light fittings were 
identified during the survey. 

 PCBs are assumed to be present in older fluorescent light fittings unless a more detailed inspection and/or 
sample analysis indicates otherwise.  Sampling or a more detailed inspection would require the presence of a 
qualified electrician to electrically isolate and de-energise the light fittings.   

PCBs are a scheduled waste with strict guidelines regarding transport and handling. PCB work is to be 
conducted in accordance with the Environmental Protection & Heritage Council’s Polychlorinated Biphenyls 
Management Plan, Revised Edition April 2003.  This includes:   

• Prior to demolition when the power is disconnected, inspect the light fittings;   

• Metal PCB containing capacitors are to be removed, placed in plastic lined 200 litre drums and disposed 
of as PCB Scheduled Waste.  Any light fittings that show signs of oil staining from capacitors are to be 
disposed of as PCB contaminated;  

• Protective clothing including eye protection, PCB resistant gloves and overalls are to be worn;   

• Contaminated gloves and disposable coveralls are to be disposed of as PCB contaminated waste; and   

• Contractors licensed to transport and handle PCBs must be used for transport and disposal.  PCB is a 
scheduled waste with strict guidelines regarding transport and handling.   

8 Legislation, Guidelines and Regulations 
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• Work Health and Safety Act 2011 

• Work Health and Safety Regulations 2017 

• Code of Practice: How to Safely Remove Asbestos [Safe Work Australia (2016)] 

• Code of Practice: How to Manage and Control Asbestos in the Workplace [Safe Work Australia (2016)] 

• Code of Practice: Demolition Work [Safe Work Australia (2015)] 

• Guidance Note on the Membrane Filter Method for Estimating Airborne Asbestos Fibres 2nd Edition 
[National Occupational Health and Safety Commission: 3003 (2005)] 

• AS/NZS 1716-2012 - Respiratory Protective Devices 

• AS/NZS 1715-2009 - Selection, Use and Maintenance of Respiratory Protective Devices 

• AS 2601-2001 - The Demolition of Structures 

• AS 1319-1994 Safety Signs for the Occupational Environment 

• Australia and New Zealand Environment and Conservation Council (ANZECC), Polychlorinated Biphenyls 
Management Plan – 1999 

• Australia and New Zealand Environment and Conservation Council (ANZECC), Identification of PCB – 
Containing Capacitors – 1997 

• Australian Standards AS 4361.1: Guide to hazardous paint management Part 1: Lead and other hazardous 
metallic pigments in industrial applications -2017 

• Australian Standard AS4361.2: Guide to lead paint management Part 2: Residential, Public and Commercial 
Buildings -2017 

• Australian Standard AS4874: Guide to the investigation of potentially contaminated soil and deposited 
dust as a source of lead available to humans – 2000 

• Department of Commerce Safe Handling of PCB in Fluorescent Light Capacitors – 1993 
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APPENDIX A 

ASBESTOS CONTROL LOG 
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To comply with the WHS Code of Practice How to Safely Remove Asbestos 2016 all actions taken to control asbestos and ACM are to be recorded in the table below.  
It is recommended that similar details also be recorded for any other asbestos materials identified. 

Table 7 Asbestos Control Log 

NAME COMPANY DATE ASBESTOS MATERIAL RELATED WORK UNDERTAKEN 

(Include any assessment concerning asbestos that took place 
before the work was carried out) 

REFERENCE NUMBER 

(Include sample numbers, report numbers, quote number 
and/or purchase order number etc) 

Hayden Field SLR Consulting Australia Pty Ltd  20/02/2019 Hazardous Building Materials Survey Report No 630.11421.00004-R01-v3.0-HMR-20190510 
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APPENDIX B 

Certificate of Analysis 
 

  



 0  0.00 True

Environmental

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 6EN1901210

:: LaboratoryClient SLR Consulting Australia Pty Ltd Environmental Division Newcastle

: :ContactContact MR HAYDEN FIELD Tyler Cachia

:: AddressAddress 10 KINGS ROAD

NEW LAMBTON NSW, AUSTRALIA 2305

5/585 Maitland Road Mayfield West NSW Australia 2304

:Telephone +61 02 4908 4500 :Telephone +61 2 8784 8555

:Project Muswellbrook 630.11421.00004 Date Samples Received : 20-Feb-2019 16:00

:Order number 630.11421.00004 Date Analysis Commenced : 21-Feb-2019

:C-O-C number QMS 9470 Issue Date : 27-Feb-2019 15:57

Sampler : ----

Site : ----

Quote number : EN/032/18 Primary work only BQ

12:No. of samples received

12:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

l Descriptive Results

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC Compliance Assessment to assist with 

Quality Review and Sample Receipt Notification.

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Alana Smylie Asbestos Identifier Newcastle - Asbestos, Mayfield West, NSW

Ivan Taylor Analyst Sydney Inorganics, Smithfield, NSW

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R



2 of 6:Page

Work Order :

:Client

EN1901210

Muswellbrook 630.11421.00004:Project

SLR Consulting Australia Pty Ltd

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for processing 

purposes.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not NATA accredited for these tests.

~ = Indicates an estimated value.

Key :

Lead conducted by ALS Sydney, NATA accreditation no. 825, site no 10911.l

EA200: Asbestos Identification Samples were analysed by Polarised Light Microscopy including dispersion staining.l

EA200   Legendl

EA200  'Am'    Amosite (brown asbestos)l

EA200  'Ch'    Chrysotile (white asbestos)l

EA200  'Cr'     Crocidolite (blue asbestos)l

EA200:  'UMF' Unknown Mineral Fibres. "-" indicates fibres detected may or may not be asbestos fibres. Confirmation by alternative techniques is recommended.l

EA200 'Trace' - Asbestos fibres ("Free Fibres") detected by trace analysis per AS4964. The result can be interpreted that the sample contains detectable 'respirable' asbestos fibresl

EA144: NATA accreditation covers the standard 8 metals (As, Cd, Cr, Cu, Ni, Pb, Zn, Hg)l

EA200: Negative results for vinyl tiles should be confirmed by an independent analytical technique.l

EA144: The metal concentration in the filter is reported in µg/filter on a total filter basis calculated up from the proportion of the filter paper analysed.l



3 of 6:Page

Work Order :

:Client

EN1901210

Muswellbrook 630.11421.00004:Project

SLR Consulting Australia Pty Ltd

Analytical Results

------------8-5008-499Client sample IDSub-Matrix: DUST

 (Matrix: AIR)

------------20-Feb-2019 00:0020-Feb-2019 00:00Client sampling date / time

------------------------EN1901210-010EN1901210-001UnitLORCAS NumberCompound

Result Result ---- ---- ----

EA144A: Suite A Particulate Base Metals in Filter Papers

----Lead 6.4 ---- ---- ----µg/filter 

paper

0.57439-92-1

EA200: AS 4964 - 2004 Identification of Asbestos in bulk samples

NoAsbestos Detected ---- ---- ---- ----g/kg0.11332-21-4

-Asbestos Type ---- ---- ---- -------1332-21-4

6.37 ---- ---- ---- ----g0.01----Sample weight (dry)

One swab 

containing dust 

debris.

---- ---- ---- -----------Description

A. SMYLIE ---- ---- ---- -----------APPROVED IDENTIFIER:

No ---- ---- ---- ----g/kg0.1----Synthetic Mineral Fibre

No ---- ---- ---- ----g/kg0.1----Organic Fibre
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Work Order :

:Client

EN1901210

Muswellbrook 630.11421.00004:Project

SLR Consulting Australia Pty Ltd

Analytical Results

------------8-5068-503Client sample IDSub-Matrix: SOIL

 (Matrix: SOIL)

------------20-Feb-2019 00:0020-Feb-2019 00:00Client sampling date / time

------------------------EN1901210-012EN1901210-011UnitLORCAS NumberCompound

Result Result ---- ---- ----

EG005T: Total Metals by ICP-AES

399000øLead 473000 ---- ---- ----mg/kg57439-92-1
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Work Order :

:Client

EN1901210

Muswellbrook 630.11421.00004:Project

SLR Consulting Australia Pty Ltd

Analytical Results

8-5078-5058-5048-5028-501Client sample IDSub-Matrix: SOLID

 (Matrix: SOLID)

20-Feb-2019 00:0020-Feb-2019 00:0020-Feb-2019 00:0020-Feb-2019 00:0020-Feb-2019 00:00Client sampling date / time

EN1901210-006EN1901210-005EN1901210-004EN1901210-003EN1901210-002UnitLORCAS NumberCompound

Result Result Result Result Result

EA200: AS 4964 - 2004 Identification of Asbestos in bulk samples

NoAsbestos Detected No Yes No Nog/kg0.11332-21-4

-Asbestos Type - Ch + Am - ----1332-21-4

6.48 2.00 6.05 2.39 3.56g0.01----Sample weight (dry)

A. SMYLIE A. SMYLIE A. SMYLIE A. SMYLIE A. SMYLIE-------APPROVED IDENTIFIER:

No No No No Nog/kg0.1----Synthetic Mineral Fibre

Yes No No No Yesg/kg0.1----Organic Fibre



6 of 6:Page

Work Order :

:Client

EN1901210

Muswellbrook 630.11421.00004:Project

SLR Consulting Australia Pty Ltd

Analytical Results

--------8-5108-5098-508Client sample IDSub-Matrix: SOLID

 (Matrix: SOLID)

--------20-Feb-2019 00:0020-Feb-2019 00:0020-Feb-2019 00:00Client sampling date / time

----------------EN1901210-009EN1901210-008EN1901210-007UnitLORCAS NumberCompound

Result Result Result ---- ----

EA200: AS 4964 - 2004 Identification of Asbestos in bulk samples

YesAsbestos Detected Yes Yes ---- ----g/kg0.11332-21-4

ChAsbestos Type Ch + Am Ch ---- -------1332-21-4

21.0 6.70 19.8 ---- ----g0.01----Sample weight (dry)

A. SMYLIE A. SMYLIE A. SMYLIE ---- -----------APPROVED IDENTIFIER:

No No No ---- ----g/kg0.1----Synthetic Mineral Fibre

No No No ---- ----g/kg0.1----Organic Fibre

Analytical Results
Descriptive Results

Sub-Matrix: SOLID

Analytical ResultsMethod: Compound Client sample ID  - Client sampling date / time

EA200: AS 4964 - 2004 Identification of Asbestos in bulk samples

EA200: Description One piece of organic fibre matting.8-501 - 20-Feb-2019 00:00

EA200: Description A collection of rusted material.8-502 - 20-Feb-2019 00:00

EA200: Description One piece of asbestos cement sheeting approximately 70x30x5mm.8-504 - 20-Feb-2019 00:00

EA200: Description A collection of rusted material.8-505 - 20-Feb-2019 00:00

EA200: Description One piece of cement debris.8-507 - 20-Feb-2019 00:00

EA200: Description One piece of asbestos rope approximately 240x20x5mm.8-508 - 20-Feb-2019 00:00

EA200: Description One piece of asbestos cement sheeting approximately 40x30x5mm.8-509 - 20-Feb-2019 00:00

EA200: Description One piece of asbestos cement sheeting approximately 50x50x10mm.8-510 - 20-Feb-2019 00:00
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APPENDIX C 

Limitations 
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Surveys are conducted in a conscientious and professional manner.  The nature of the task and the likely 
disproportion between any damage or loss which might arise from the work or reports prepared, and the cost 
of our services, is such that SLR cannot guarantee that all asbestos building materials have been identified and/or 
addressed. 

 

Due to the possibility of renovations and additions to the building(s) over time, ACM may have been concealed 
(for example behind new walls, flooring, ceilings, within boxing, etc.); such areas were inaccessible during the 
inspection.  It is recommended that prior to any refurbishment/demolition works at the site that a full destructive 
asbestos building materials refurbishment/demolition survey is undertaken by a suitably qualified and 
experienced consultancy, such as SLR.  An intrusive survey is required under AS 2601 (2001) The Demolition of 
Structures. If any materials reasonably suspected of containing asbestos are found on site, which are not 
identified within this report, the client’s independent consultant, SLR, should be contacted to complete additional 
confirmatory sampling and analysis as required. 
 

 

A change in building use/nature of activities could affect the control actions recommended within this report 
and a re-survey may be required. 

Thus, while we carry out the work to the best of our ability, we totally exclude any loss or damages which may 
arise from services we have provided to Australia Rail Track Corporation and/or associated parties. 

Where potentially ACM are identified these are normally reported on to the best of the consultant’s ability.  
Analysis is not normally included and there is no guarantee that all such materials have been identified and/or 
addressed. 

All work conducted and reports produced by SLR are prepared for a particular Client’s objective and are based 
on a specific scope, conditions and limitations, as agreed upon between SLR and the Client.  Information and/or 
report(s) prepared by SLR may therefore not be suitable for any use other than the intended objective.  No 
parties other than the Client should use any information and/or report(s) without first conferring with SLR. 

Before passing on to a third party any information and/or report(s) prepared by SLR, the Client is to inform fully 
the third party of the objective and scope, and all limitations and conditions, including any other relevant 
information which applies to the information and/or report(s) prepared by SLR. 

It is the responsibility of third parties to investigate fully to their satisfaction if any information and/or report(s) 
prepared by SLR are suitable for a specific objective. 

The report(s) and/or information produced by SLR should not be reproduced and/or presented/reviewed except 
in full. 

Materials other than asbestos are generally outside the scope as identification can require specialised 
analysis/inspection techniques. 

Settled dust is generally not sampled or commented on.  Settled dust may contain asbestos, particularly if it is 
in the vicinity of ACM or areas where ACM have been removed. 
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APPENDIX D 

Photographs 
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Location: Center Bridge, Ground Floor The Island 
Material 
Application 

FCS Debris, Fibrous Cement Extent:   
Sample 
Number 

8-510 

Main Photo Close Up Photo Product Type Asbestos reinforced composites etc. (1) Material Score 

  

Condition Poor (2) 7 

Surface Treatment Unsealed (3) Risk 

Asbestos Type Chrysotile (1) Medium 

Recommendation: Remove 

 
  

 
 

Location: Center Bridge, Ground Floor The Island 
Material 
Application 

FCS Debris, Fibrous Cement Extent: 1 m² 
Sample 
Number 

8-509 

Main Photo Close Up Photo Product Type Asbestos reinforced composites etc. (1) Material Score 

  

Condition Poor (2) 8 

Surface Treatment Unsealed (3) Risk 

Asbestos Type Amosite, Chrysotile (2) Medium 

Recommendation: Remove 
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Location: Center Bridge, Ground Floor The Island 
Material 
Application 

Rope debris, Gaskets (rope/woven) Extent: 1 m² 
Sample 
Number 

8-508 

Main Photo Close Up Photo 
Product Type 

Asbestos insulating board, millboards, gaskets & ropes 
etc. (2) 

Material Score 

No Photo Available No Photo Available 

Condition Poor (2) 8 

Surface Treatment Unsealed (3) Risk 

Asbestos Type Chrysotile (1) Medium 

Recommendation: Remove 
 

  

 
 

Location: Center Bridge, Ground Floor Telstra pit 
Material 
Application 

Communication pit, Fibrous Cement Extent: 2 no 
Sample 
Number 

8-504 

Main Photo Close Up Photo Product Type Asbestos reinforced composites etc. (1) Material Score 

  

Condition Very Poor (3) 9 

Surface Treatment Unsealed (3) Risk 

Asbestos Type Amosite, Chrysotile (2) Medium 

Recommendation: Remove 
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APPENDIX E 

Site Overview Location 
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Figure 2 Bridge Street Bridge 

 

Figure 3 Muscle Creek Bridge 
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Figure 4 Hunter River Bridge 
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APPENDIX F 

General Information 
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ASBESTOS 

Asbestos: Description, Properties and Uses 

Asbestos is the generic term given to a group of naturally occurring fibrous minerals, based on hydrated silicates, 
which are found in various rock formations.  Differing ratios of oxygen, hydrogen, sodium, iron, magnesium and 
calcium elements account for several different types of asbestos minerals, the most common varieties being 
Amosite (brown asbestos), Chrysotile (white asbestos), Crocidolite (blue asbestos).  Other types include 
Anthophyllite, Actinolite and Tremolite. 

The immense popularity of asbestos as a building material is attributed to its near unique properties of fire 
resistance, high abrasion resistance and superb acoustical characteristics coupled with its relatively low cost.  
Prior to 1973, asbestos was the material of choice for fire proofing, thermal insulation, sound insulation and 
abrasion resistance. It was used as a spray-on insulation of ceilings and steel girders; as a thermal insulation of 
boilers, pipes, ducts, air conditioning units, etc; as an abrasion resistant filler in floor tiles, vinyl sheet floor 
coverings, roofing and siding shingles; as a flexible, though resistant joining compound and filler of textured 
paints and gaskets; as the bulking material with the best wear characteristics for automobile brake shoes and in 
countless domestic appliances such as toasters, grills, dishwashers, refrigerators, ovens, clothes dryers, electric 
blankets, hair dryers, etc.   

Asbestos: Health Effects 

Many asbestos bearing materials or products are of no significant health risk whatsoever when used in the 
normal course of events.  A health risk exists when asbestos fibres are released into the air and when that air is 
inhaled into the lungs.  Even then, it appears that most people exposed to relatively small amounts of asbestos 
do not develop any related health problems.  There is however no “safe” level of asbestos exposure since the 
risk is dependent on numerous factors including the time since exposure, exposure duration and concentration, 
asbestos type, the attributes of the particular individual and environmental factors such as exposure to cigarette 
smoke and other airborne pollutants.   

There are three main diseases associated with airborne asbestos fibres: 

Asbestosis - A fibrosis (or scarring) of the lung associated with relatively massive exposure to asbestos. 

Lung Cancer - Indistinguishable from that caused by smoking and a common cause of death.  The risk of 
lung cancer is much higher when there is exposure to both cigarette smoking and to airborne asbestos.   

Mesothelioma - A cancer of the chest and abdominal lining, it is specific to asbestos exposure.   

A feature of these diseases is that symptoms take a long time to appear, generally 5 to 40 years.  Once symptoms 
are evident the disease progresses rapidly.   

There is some evidence that Chrysotile asbestos is less carcinogenic than Amosite, and that Amosite is less 
carcinogenic than Crocidolite in causing mesothelioma, but the evidence is less clear for lung cancer.   

Measurement of Airborne Asbestos Fibres 

The Work Health and Safety Regulations 2017 (NSW) and the Safe Work Australia Asbestos Codes of Practice & 
Guidance Note set the maximum allowable time weighted average for all forms of asbestos at 0.1 fibre/mL of 
air.   

Air monitoring is used to determine airborne fibre levels.  SLR is NATA certified for Asbestos Fibre Counting and 
Volume Measurement to carry out such monitoring.   

The Safe Work Australia Code of Practice How to Safely Remove Asbestos 2011 states that air monitoring should 
be performed whenever Asbestos Containing Materials (ACM) are being removed, to ensure the control 
measures are effective. 
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The onus to provide a safe environment rests with persons in control of a business or undertaking, persons with 
management or control and persons carrying out demolition or refurbishment work. To meet these obligations 
it is recommended that SLR be engaged by the site controller, or their representative, and not an asbestos 
removal contractor as there could be a conflict of interest in the latter arrangement.   

Asbestos Survey 

Asbestos surveys are undertaken to identify any asbestos materials/hazards and assess the risk associated with 
the material/hazard. 

Surveys are conducted through visual inspection by experienced personnel.  During the inspection material 
samples are taken as appropriate for analysis. 

Limitations 

Due to the nature of the task all asbestos surveys are limited.  Since asbestos can occur in so many forms and in 
so many locations, and as there is no instrument to detect asbestos, it is never possible to guarantee all asbestos 
has been identified.  Access is usually restricted, and there may be asbestos hidden behind walls or other 
structures.  Building plans are of great assistance to consultants undertaking surveys. 

Asbestos Register 

An asbestos register is a record of the location, type and condition of all asbestos containing products identified 
in a building.  Under the Safe Work Australia Codes of Practice and the legislation, any place of work constructed 
prior to 31 December 2003 must have an Asbestos Register.  A SLR Asbestos Survey Report includes an asbestos 
register. 

Registers must be maintained and changes in the condition or extent of any asbestos present should be 
recorded.  Registers should also detail the next review date, at present annually since the condition of asbestos 
materials, legislation, guidelines and standards change.   

Management Plan 

An asbestos management plan is required where asbestos materials have been identified and are to remain on 
site.  The plan would normally be a component in the overall Hazard Management Plan for the site.   

Control Options 

Asbestos judged to constitute a health risk should be removed, enclosed or encapsulated by an approved 
asbestos contractor.   

Enclosure 

This involves the installation of a permanent, solid, non-porous, impervious barrier between the asbestos 
material and the surrounding environment.  Examples include building boxes around steam pipes etc.  A 
suspended ceiling is not permanent and, since occasional access is necessary above a suspended ceiling, 
enclosure is negated.  Furthermore, many suspended ceilings act as return air plenums so enclosure is 
impossible. 

Encapsulation 

Encapsulation involves coating the material with a sealant.  Good sealants penetrate through the asbestos 
material to the substrate.  The encapsulating substance then hardens and binds all the asbestos fibres into a 
solid matrix.  This is usually a short to medium term management option. 

Removal 

Removal is not without hazards to the occupants of the building.  If not strictly controlled, the removal process 
can result in increased fibre counts in other areas.  Technical competence, experience and integrity are of prime 
importance in evaluating asbestos removal plans. 
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We advise clients to work within the usual practised time frames of the experienced asbestos removal 
companies under strict supervision by a qualified person.  Pressing for quicker turnaround times may result in 
low quality workmanship and unnecessary asbestos risk.  Building owners may be in part responsible for risks 
created by the removal Contractor due to carelessness or negligence. 

An independent consultant such as SLR, experienced in the supervision of asbestos removal, should be retained 
to act on the client’s behalf. 

Clearance Inspection 

A clearance inspection must be conducted at the completion of asbestos removal works.  The clearance 
inspection may include airborne asbestos monitoring and/or sampling/analysis of materials and should be 
completed by a suitably qualified and experienced consultant, such as SLR. 

 

ASBESTOS CEMENT SHEETING 

A large number of building products used in the building and construction industry have been made with 
asbestos and cement.  Products include: 

• Flat or corrugated, compressed sheeting 

• Pipes for water, drainage, flues 

• Roof shingles 

• Building boards eg Villaboard, Hardiflex, Wundaboard, Flexiboard 

• Cable trays for electrical wiring 

• Numerous preformed items such as cisterns, protective housings, etc 

Provided these products are maintained in good condition, they present no health risk, however precautions 
must be observed during demolition, refurbishment etc. 

Licensing Requirements 

Asbestos-containing products are classified as non-friable or friable.  Asbestos cement (AC) is classified as non-
friable asbestos however once it is significantly broken, crushed or otherwise damaged WorkCover NSW may 
consider it to be friable asbestos.  The rules governing friable asbestos are far more stringent. 

A WorkCover NSW asbestos licence is required to remove 10 square metres or more of non-friable asbestos and 
there must be WorkCover NSW notification. 

Anyone wishing to carry out friable asbestos removal must obtain a friable asbestos removal licence from 
WorkCover NSW.  A friable asbestos removal permit must be obtained for all friable asbestos jobs. 

Removal Procedures 

The following procedures are recommended for demolition work involving non-friable asbestos cement sheeting 
in order to reduce the potential health risk to workers and to building occupants. 

All asbestos removal and/or decontamination should be undertaken by a competent person working in 
accordance with the requirements specified in the Safe Work Australia Asbestos Codes of Practice and the Work 
Health and Safety Regulations 2017 (NSW).  A licensed, experienced asbestos removal contractor is required to 
remove friable asbestos and >10m² of non-friable asbestos. 

6. Prior to commencement of asbestos removal works, suitable warning signs must be erected.  All windows 
and doors etc in the occupied areas of these buildings should be closed so as to prevent the spread of 
contamination. 

7. All asbestos removal operatives to wear half-face particulate filter (cartridge) respirators and approved 
disposable coveralls. 
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8. The bolts fixing the asbestos cement sheets to the main frame must be cut out and removed.  Abrasive 
cutting or sanding discs shall not be used on asbestos cement products.  Only approved power tools may be 
used. 

9. The asbestos cement sheets should be wetted or PVA coated (polyvinyl acetate).  High water pressures 
should not be used.   

10. All asbestos cement sheets should be removed with minimal breakage and be lowered to ground level, not 
dropped. 

11. All asbestos cement dust and residues should be cleaned from the work area using an approved vacuum 
cleaner. 

12. All asbestos containing waste must be removed from the site as soon as possible.  The bins should be 
plastic lined, covered and taped secure prior to removal. 

13. The asbestos waste shall be disposed of in accordance with the existing regulations. 

14. Prior to engagement in the work, all asbestos operatives must be trained in safe working practices.  These 
training aspects include: 
• Health hazards of asbestos 
• Safe working procedures 
• Wearing and maintenance of protective clothing and equipment 

 

 

Air Monitoring 

The Safe Work Australia Code of Practice How to Safely Remove Asbestos 2011 states that air monitoring should 
be performed whenever Asbestos Containing Materials (ACM) are being removed, to ensure the control 
measures are effective. 

All air monitoring must be completed by a NATA accredited organisation as specified in the Work Health and 
Safety Regulations 2017 (NSW). 

Asbestos fibres are generally well bound in the vinyl matrix and fibre release is unlikely provided the tiles are 
not ground, drilled or similarly disturbed. 

Note: 

These are general recommendations.  In all cases the asbestos removalist should be familiar with, and comply 
with, the relevant Codes of Practice and the Work Health and Safety Regulations 2017 (NSW).  There may also 
be site specific requirements which should be complied with. 
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LEAD 

Lead contamination comes from numerous different sources.  Common sources include lead-containing paint, 
putties, leaded petrol and lead flashing.  

Lead is absorbed by ingestion, inhalation and directly through the skin.  The finer the particle size the more 
readily it is absorbed.  As a result, some lead compounds are more readily absorbed than others.  High lead 
exposure can cause death, however far lower exposures can also cause a number of adverse consequences, 
including a reduction in IQ, particularly in children.   

Lead containing materials should be managed in accordance with the Work Health and Safety Regulations 2017 
(NSW) the National Standard for the Control of Inorganic Lead at Work [NOHSC:1012(1994)], the National Code 
of Practice for the Control and Safe Use of Inorganic Lead at Work [NOHSC:2015(1994)] and other relevant 
standards and guidelines as outlined below. 

Acceptable Levels 

There are numerous standards but application to particular situations is not always clear. 

Paint 

A paint film that contains greater than 0.1% lead by mass in the dry film is considered to be lead paint. A paint 
that contains less than or equal to 0.1% lead by mass in the dry film is considered lead-free paint. 

Lead paint presents a risk to health if it is ingested or inhaled. There is minimal risk where lead paint is in a sound 
condition, but paint does present a health risk if it exhibits chalking or flaking, or if it is subject to abrasion (e.g. 
sash window). Dust created from deteriorated lead paint is a recognized source of lead exposure in residential, 
public and commercial buildings. The peeling and flaking of lead paint may also cause dangerous residues of 
lead to build up in accumulated dust. 

As well as depositing inside buildings, lead paint dust can settle on adjacent external soil, water, food and 
vegetation. Therefore food-producing gardens, or water supplies for human or animal consumption, should not 
be positioned close to areas where lead contamination is suspected. 

Lead paint also presents a health risk if is disturbed by paint removal methods, such as sanding or burning. Even 
mechanical scraping of lead paint poses health risks. The removal of paint can create particularly high risks as 
the small particle sizes of the dust generated may lodge in furnishings and carpets, making detection or removal 
difficult. 

It is possible that proposed work sites may already be contaminated with lead as a result of earlier poorly 
controlled maintenance, or repainting practices. It may be necessary to determine background levels in 
surrounding soil, or on interior and exterior surfaces, prior to commencement of the work.  

Australian Standards AS 4361.1-1995 Guide to lead paint management Part 1: Industrial Applications and AS 
4361.2-1998 Guide to lead paint management Part 2: Residential and Commercial Buildings provide guidance 
for the management of lead paint, information on lead paint testing and selection of an appropriate 
management strategy.   

There is a duty of care to ensure that workers and building occupants are not exposed to excessive lead levels.  
Young children are particularly at risk.   

Dust 

Lead in dust is of particular concern because it is easily disturbed and frequently in the form of very fine particles 
which are more readily absorbed by the human body.   
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There are currently no recognised Australian regulatory standards with which to compare contaminant 
concentrations on surface wipes. Therefore although the Australian Standard AS 4361.2-1998 Guide to lead 
paint management Part 2: Residential and Commercial Buildings has been superseded, the referenced surface 
dust loading limits stated in AS4361.2 have been adopted as a general guidance on lead in dust acceptance levels 
after lead paint management activities.  The acceptance levels for surface dust are:   

• Interior floors 1 mg/m² (as lead) 

• Interior window sills 5 mg/m² (as lead) 

• Exterior surfaces 8 mg/m² (as lead) 

SLR uses the Australian Standard levels above as a guide in assessing lead dust risks.  These figures can also be 
used to assess the risk of exposure from other lead sources.  SLR uses the Australian Standard levels above as a 
guide in assessing lead dust risks.  These figures can also be used to assess the risk of exposure from other lead 
sources.   

The National Environment Protection (Assessment of Site Contamination) Measure (NEPM) 1999 Guideline on 
the Investigation Levels for Soil and Groundwater sets a limit of 300 ppm lead in soils for “standard” residential 
land-use.  This limit is based on both Human Health and Environmental considerations.   

Air 

The NOHSC (National Occupational Health & Safety Commission) maximum allowable TWA (Time Weighted 
Average) concentration for airborne lead (inorganic dusts and fumes) is 0.15 mg/m³, however some lead 
compounds have lower levels.  The ACGIH (American Conference of Governmental Industrial Hygienists have 
adopted a Threshold Limit Value (Time Weighted Average) of 0.05 mg/m³ for lead and inorganic lead compounds 
as lead.   

Control Measures 

When high lead levels are encountered control measures should be put in place which are appropriate to the 
particular situation, in many cases this may consist of a few simple low cost precautions, in some cases removal 
by experienced contractors working to detailed procedures with air monitoring and independent supervision is 
required. 

The disposal of lead contaminated material should be in accordance with current legislation and guidance. 

SLR can provide expert advice, air monitoring, sampling and project management on lead related issues. 
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PCBs (POLYCHLORINATED BIPHENYLS) 

Description, Properties and Uses 

PCBs is an abbreviation for Polychlorinated Biphenyls, a group of synthetic chlorinated organic compounds 
commonly used as non-flammable oils in electrical equipment.   

PCBs were commonly used as insulators in electrical capacitors and transformers but were also used in a wide 
range of other products that took advantage of their stability.  Normally the PCBs are held in a metal container 
carrying no label signifying PCB content.   

Small PCB filled capacitors were fitted to electric motors, welders, and fluorescent lights.  Typically they are 
small metal containers holding about 50 millilitres of PCB.  Large oil cooled transformers may contain many litres 
of PCBs.   

Health Hazard of PCBs 

PCBs are suspected human carcinogens and are a serious health problem due to their persistence in the 
environment, their potential for chronic or delayed toxicity and their accumulation in human and animal tissues.  
They can enter the body in three ways; by absorption through the skin, by inhalation of the vapour of heated 
PCBs (not a problem at room temperature), and by swallowing contaminated food or drink.  Once PCBs are in 
the body they tend to lodge in the body fat and stay there for a considerable time.   

Exposure to PCBs can cause a range of health problems whose effects increase with the duration of exposure 
and concentration levels.   

PCBs are proven animal carcinogens and suspected human carcinogens.  The results of exposure may include 
liver damage, respiratory disorders, chloracne (a severe skin rash), eczema and skin discolouration.  PCBs have 
also been associated with thyroid gland disorders, muscle and joint pain, headaches, nausea, loss of appetite, 
abdominal pain, and are potentially related to reproductive problems in humans.  Pregnant women should avoid 
PCB polluted areas.   

PCB liquid and vapour is moderately irritating to the eyes.   

Collection, Transport and Disposal 

PCBs must be handled with care.  They are very penetrating and will pass through some types of plastic gloves.  
When collecting PCBs appropriate personal protective equipment (PPE) must be worn.   

PCBs are assumed to be present in fluorescent light fittings unless inspection indicates otherwise.  Removal 
requires the following: 

• Prior to demolition when the power is disconnected inspect the light fittings. 

• Metal PCB containing capacitors are to be removed, placed in plastic lined 200 Litre drums, sealed and 
disposed of as PCB Scheduled Waste.  Any light fittings that show signs of oil staining from capacitors are 
to be disposed of as PCB contaminated waste.   

• Protective clothing including PCB resistant gloves to be worn.   

• Contaminated gloves and disposable coveralls to be disposed of as PCB contaminated waste.   

• PCBs are covered by a Chemical Control Order under the Environmentally Hazardous Chemicals Act 1985.  
The labelling, storage, transport and disposal of PCBs is highly regulated, and professional advice should be 
sought on how to deal with these materials.   

• Contractors licensed to transport and handle PCBs must be used for transport and disposal.   
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Register and Management Plan 

The Environment Protection & Heritage Council’s Polychlorinated Biphenyls Management Plan, Revised Edition 
April 2003 requires that a risk-based strategy for equipment containing PCBs be adopted.  The elements of this 
strategy are surveying, testing and removal of identified high risk equipment.  There is a timetable by which 
surveys are to be completed. 

Property owners and managers should have a PCB register.  This could form part of their Hazardous Materials 
Register for the site.  Where PCBs are identified a PCB Hazard Management Plan should be in place.  This could 
be a part of the Hazardous Materials Management Plan for the site. 
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1.0 Introduction 

1.1 Project Background 

Australian Rail Track Corporation Ltd (ARTC) proposes to replace two underbridges on the N40-Ulan line in 
the Muswellbrook area in NSW (“the Project”). The Project is located on the edge of the Muswellbrook 
central business district (refer to Figure 1.1). 

The Hunter River underbridge is located at chainage 289.303 kilometres (km) and is a 78 metre (m) long 
four span steel truss and girder bridge with direct fixed tracks, concreted piled abutments and concrete and 
steel piers. The Muscle Creek underbridge is located at chainage 289.215 km and is a 54 m long four span 
steel girder bridge with direct fixed tracks, concreted piled abutments and piers. The location of the project 
elements are shown in Figure 1.2. 

Both underbridges were constructed in 1912 and are now over 100 years old. The ongoing maintenance 
costs associated with these structures are increasing significantly. Some of the steel superstructure 
elements of these underbridges have now reached their theoretical fatigue lives. Both structures have a 
reduced temporary speed imposed and are overall more susceptible to critical failures. In 2017 both 
structures sustained critical failures resulting in two separate unplanned track closures impacting all rail 
traffic on the Ulan line, approximately 30 per cent of the Hunter Valley Network Capacity.  

Given this, both structures pose a significant risk to reliability of the rail network. To mitigate this risk, ARTC 
are proposing to remove both existing underbridges from the rail network and replace them with new 
combined underbridge. This will also involve the construction of ancillary works including the realignment 
of existing sections of track formation, embankment widening, new standalone embankment and the 
extension of a box culvert at 289.511 km. 

1.2 Project Description 

The Project will involve construction activities within and outside of the existing rail corridor. Typically, all 
permanent infrastructure including the proposed new bridge, will be constructed within the existing rail 
corridor, whereas temporary facilities such as site access, laydown areas etc will be located outside of the 
rail corridor. The study area for the Project is shown in (see Figure 1.2).  

Key elements of the Project include: 

 Construction of new 185 m, multi-span ballast top concrete bridge to replace the existing Muscle Creek 
and Hunter River bridges. Bridge to be constructed on a new alignment, located on the northern side of 
the existing bridges. New piers will need to be constructed on both banks of Muscle Creek and the 
Hunter River. Temporary ramps will need to be constructed halfway down the bank and sheet 
piling/temporary shoring works will be required on the waterway side of each pier. 

 Demolition and disposal of existing bridge superstructures. The existing piers are to remain in place. 

 Removal of existing rail, sleepers and ballast from redundant track formation  

 Extension of the existing box culvert structure at 289.511 km 

 Construction of 340 m long (approx.) section of new track formation. New formation to be constructed 
on a new alignment located on the northern side of the existing track 
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 Reconditioning of 100 m long (approx.) section of existing track formation at country end and city end 

 Construction of new maintenance access roads to city and country abutments of the combined Muscle 
Creek/Hunter River bridge 

 Track vertical and horizontal realignment works from 289.017 km (at the ‘city end’) to 289.665 km (at 
the ‘country end’), a distance of 648 m 

 Temporary works for construction including 

o Rehabilitation works as required to utilise an old fuel depot (Caltex) site for site laydown 

o Establishment of site laydown on the country end of the Hunter River. 

o Clearance of understorey on part of the island to allow for access and material laydown (see 
Figure 1.2) 

o Construction of temporary access bridge for access to the ‘island’ between Muscle Creek and 
Hunter River  

o Construction of temporary piling pads and access platforms as required for construction of the new 
bridge. It is noted that this will include platforms on the both banks of the Hunter River for 
construction of new bridge piers and will temporarily affect the existing bank profile. 

 Landscaping and restoration work 

 Relocation of existing signalling cables from old to new bridge (will require some minor trenching 
works). 

An overview of the Project is shown in Figure 1.2. Aerial views of the existing underbridges are provided in 
Plates 1.1 to 1.2. 

A temporary site compound and stockpiling area will be located within the study area off Lower William 
Street in Lot 1 DP 430662 to accommodate construction personnel and Project materials (see Figure 1.2). 
This area is a former Caltex fuel depot which is no longer operational, and ARTC propose to lease this site 
from the current owner for the construction duration. A number of temporary laydown areas will also be 
required as part of the Project, including: 

 A laydown area on ARTC owned land (part of Lot 1 DP 1165289) located to the north of the railway 
(referred to as the ‘island’) between Muscle Creek and Hunter River. 

 A laydown area located in Lot 322 DP 997929 located to the west of the Hunter River (see Figure 1.2). 
This area is privately owned rural land and ARTC are proposing to lease this area for the construction 
period. 

 Additional laydown areas may be established as required in the existing rail corridor providing that 
these areas fall within the assessed study area in this REF.  

Access to the Project area will be via the rail access gate off Lower William Street to the temporary site 
compound. Access to the island will be via the temporary access bridge between the site compound and 
the island. Access to the western end of the Project will be via Logues Lane. 

Construction is proposed to commence in March 2020 and will take up to 30 months. Works would 
generally occur during standard day working hours (Monday to Friday 7am to 6pm, Saturday 8am to 1pm) 
except for planned Hunter Valley Rail Track possession periods where works may occur over 24-hour 
periods.  



Central
Hunter

Foothills

Central
Hunter

Foothills

Central
Hunter

Foothills

Upper Hunter
Channels and

Floodplain

SYDNEY STREET
MAITLAND STREET

KAYUGA ROAD

NEW ENGLAND HIGHWAY

ABERDEEN
STREET

SANDY CREEK ROAD

DENMAN ROAD

BRI
DGE

STR
EET

CASTLEROCK ROAD

WYBONG ROAD

MUSCLE CREEK

HUNTER RIVER

RAMROD CREEK

MUSWELLBROOK

297000 298000 299000 300000 301000 302000 303000 304000

642
500

0
642

600
0

642
700

0
642

800
0

642
900

0
643

000
0

643
100

0
643

200
0

643
300

0

Legend
Hunter River Study Area
Mitchell Landscapes
IBRA Hunter Sub-Region (Sydney Basin Region)
Drainage line

Image Source:  ESRI Imagery Basemap Data source:  Australian Government Department of the Environment (2012), OEH

0 500 1,000 Metres

K:\J
obs

\45
48-

art\
3-d

raw
ings

\Fig
ure

s_R
03\

454
8_0

16_
HRS

A_L
oca

lity.
mxd

    7
/05

/20
19  

  12
:50

:29
 PM

Locality Map
FIGURE 1.1

Note:  IBRA Subregion - HUNTER

!°

GDA 1994 MGA Zone 56

1:4
000

0
at A

4
Scal

e

Study Area

Study Area



!

Access to site compound

Access to rail corridor

!

Heavy vehicle
access to The Island

!
Light vehicle access
to The Island

!Access to rail corridor

!

MAIN NORTHERN RAILWAY

ULAN LINE

HUNTER RIVER

MUSCLE CREEK

MUSWELLBROOK

SYDNEY STREET

MARKET STREET

WILLIAM STREET

WILKINSON AVENUE
SCOT T STRE ET

HUN
TER

 TER
RAC

E

MILL STREET

WIL
LIA

M L
ANE

BRI
DGE

S TR
EET

MARKE T LANE

BUDDENS LANE

HAYDON STREET

MAITLAND STREET

BROOK STREET

LOGUES LANE

HUNTER RIVER

M USCLE CREE K

300000 300250 300500 300750 301000 301250

642
800

0
642

825
0

642
850

0

Legend
Study Area
Temporary Bridge
Compound
Laydown Area
Culvert Upgrade

Existing Underbridge
Proposed Bridge
Crane Pad
Railway
Indicative rail alignment

Image Source: ESRI Imagery Basemap Data source:  LPI (2017)

K:\J
obs

\45
48-

art\
3-d

raw
ings

\Fig
ure

s_R
03\

454
8_0

17_
HRS

A_S
tudy

_Ar
ea.m

xd  
  31

/07
/20

19  
  10

:04
:39

 AM

The Study Area and Proposed
Project

FIGURE 1.2

!°

0 100 200 Metres GDA 1994 MGA Zone 56

1:5
000

at A
4

Scal
e



 

Hunter River and Muscle Creek Bridge Replacement Project, Muswellbrook 
4548_R03_Biodiversity_Hunter River_V4 

Introduction 
5 

 

 

Plate 1.1 Muscle Creek Underbridge, view from the south east, city side of Ulan line 
© Lindsay Dynan, 2018 

 

 

Plate 1.2 Hunter River Underbridge, Riverside Cabin and Van Park and Weeping Willows along Hunter 
River. The proposed laydown area to the west of the Hunter River is visible in the top of the photo 
© Lindsay Dynan, 2018 
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1.3 Purpose of the Report 

ARTC have engaged Umwelt (Australia) Pty Limited (Umwelt) to prepare a Review of Environmental Factors 
(REF) to examine and take into account to the fullest extent possible the potential environmental impacts 
of the proposed Project in accordance with Part 5, Division 5.1 of the Environmental Planning & Assessment 
Act 1979 (EP&A Act).  

The objectives of the biodiversity survey and assessment were to: 

 Record flora and fauna species, describe plant communities types and habitats within the study area. 

 Provide a qualitative description of aquatic habitats within the study area. 

 Identify any threatened flora and fauna species, endangered populations, threatened ecological 
communities (TECs), or their habitats within the study area, particularly those listed under the 
Biodiversity Conservation Act 2016 (BC Act), Fisheries Management Act 1994 (FM Act) and the 
Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act). 

 Assess the significance of potential impacts of the Project on threatened species, threatened ecological 
communities or their habitats through consideration of the five-part test in Section 7.3 of the BC Act. 

 Assess the significance of potential impacts of the Project on threatened species, communities, 
endangered populations or their habitats through consideration of the five-part test in Section 220ZZ of 
FM Act. 

 Assess the potential for the Project to significantly impact a matter of national environmental 
significance or Commonwealth land and the need to make a referral to the Commonwealth 
Department of the Environment and Energy (DoEE) for a decision by the Commonwealth Minister for 
the Environment and Energy on whether assessment and approval is required under the EPBC Act. 

 Provide management options to avoid, minimise and mitigate ecological impacts associated with the 
Project. 

 Identify any permit and/or notification requirements for the Project. 

 Assess whether the Project is likely to have a significant impact on the environment and therefore the 
necessity or an Environmental Impact Statement (EIS) to be prepared and approval to be sought from 
the Minister for Planning and Environment under Part 5, Subdivision 3 of the EP&A Act. 
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2.0 Methodology 

2.1 Background Research 

In order to identify threatened and migratory species, endangered populations, and threatened ecological 
communities (TECs) (or their habitats) with the potential to occur in the study area, a detailed assessment 
of relevant ecological databases was completed. These database searches comprised: 

 a 10 kilometre radius from the centre of the study area of the Office of Environment and Heritage 
(OEH) Atlas of NSW Wildlife (February 2019) (OEH 2019) 

 a 10 kilometre radius from the centre of the study area of the Department of the Environment and 
Energy (DoEE) Protected Matters Database (February 2019) (DoEE 2019a) 

 Department of Primary Industries (DPI) Freshwater Threatened Species Distributions Maps (DPI 2019a) 

 DPI Key Fish Habitat (DPI 2019b) 

 OEH Critical Habitat Register (OEH 2016) 

 preliminary review of the modelled distribution of vegetation communities recorded as part of the 
following studies 

o Hunter Remnant Vegetation Project (HRVP), NSW (Peake 2006) 

o Greater Hunter Native Vegetation Mapping (GHNVM) (Sivertsen et al. 2011) 

Review of local literature was also undertaken, particularly: 

 Muswellbrook Local Environmental Plan 2009 (Muswellbrook Shire Council 2019) 

 Muscle Creek Bank Erosion Management review of Environmental Factors, Muswellbrook Shire Council 
(GHD 2012) 

 Muswellbrook Flying Fox Camp Management Plan (Muswellbrook Shire Council 2017) 

 Ecological Risk Assessment and Risk Mapping Woodville Junction (163.920km) to Bengalla (296.600km) 
via Whittingham (234.200km) (Umwelt 2017). 

The results of database searches for the study area are provided in Appendix A.  

2.2 Field Surveys 

An inspection of the study area was undertaken by an Umwelt ecologist and Environmental Scientist on 
28 February 2019 to: 

 Assess and describe the existing environment in relation to terrestrial and aquatic flora and fauna 
species and communities. 

 Identify threatened species or key ecological features (such as hollow-bearing trees and fallen timber) 
with the potential to provide habitat for threatened species. 
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 Identify if the study area supports or has potential habitat for threatened and migratory species, 
endangered populations or TECs listed under the BC Act and/or the EPBC Act. 

Surveys of the study area involved the following: 

 Foot traverses of the study area, focussing on the areas with the potential to be disturbed by proposed 
works 

 Rapid vegetation assessments  

 Fauna habitat assessment 

 ‘Stag watching’ 

 A qualitative aquatic habitat assessment at Muscle Creek and Hunter River to assess habitat sensitivity. 

Surveys locations are shown in Figure 2.1.  

Further site inspections were completed on the 13 May 2019, 11 June 2019 and 12 July 2019. This included 
a walk over of the Project area noting opportunistic observations of flora and fauna species with a 
particular focus on flying foxes. 

2.3 Vegetation Surveys 

A preliminary review of available aerial photographs and vegetation mapping was undertaken to inform the 
design of the vegetation surveys.  

The Ecological Risk Assessment (Umwelt 2017) predicted that the rail corridor had minimal ecological risk 
on the city side and country side of the Project area with areas of high ecological risk associated with 
mapping of the Hunter Floodplain Red Gum Woodland Endangered Ecological Community and Eucalyptus 
camaldulensis population in the Hunter catchment endangered population on the banks of Muscle Creek 
and the Hunter River.  

The OEH Greater Hunter Vegetation Mapping (2005) identifies the vegetation at the study area as ‘River 
Red Gum/ River Oak grassy riparian woodland of the Hunter Valley’ along the banks of the two 
watercourses and on the land in between them. There are also areas within the study area located away 
from the watercourses which are mapped as ‘Non-native vegetation’.  

Rapid flora assessments targeting threatened flora species known to occur in the region (refer to 
Appendix A) were undertaken using meandering transect technique within vegetation communities 
identified in the study area that had the potential to contain threatened flora species. Location of the rapid 
flora assessments are shown in Figure 2.1.  

A total of 10 rapid vegetation assessments were completed within the study area to record dominant plant 
species in the canopy, mid-storey and groundcover; key habitat features (including hollows and nests); 
landform descriptions and the likely presence of threatened species and communities. 

Native vegetation was classified according to the Plant Community Types (PCTs) using the OEH Vegetation 
Information System (VIS) Classification Database. Areas of non-native vegetation were also identified and 
mapped.  

Vegetation surveys locations are shown in Figure 2.1.  
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2.4 Terrestrial Fauna Survey 

Fauna surveys undertaken on site included: 

 Fauna habitat assessment targeting identification of specific threatened fauna habitat niches such as 
hollow-bearing trees, nests and species-specific feed trees 

 Diurnal bird, reptile and frog surveys 

 Microbat surveys in February 2019 including inspection of the underside of the culvert structure and 
underside of bridge structures over Muscle Creek and Hunter River combined with watching bridge 
structures at dusk to observe whether microbats are leaving the structure to forage. On 13 May 2019 
both the Muscle Creek and Hunter River bridge structures were inspected from above.  

 Scats, tracks, regurgitated pellet searches, opportunistic observations. 

The location of the targeted fauna surveys is shown in Figure 2.1. 

In addition to the surveys in the study area, informal inspections were completed by an Environmental 
Scientist at locations in Muswellbrook along the Hunter River and Muscle Creek that have been identified in 
the Muswellbrook Camp Management Plan as historical extent of the Muswellbrook Flying-fox camp 
(Muswellbrook Shire Council 2017). The informal inspections were completed on two occasions in February 
and two occasions in early May and in mid-July to identify whether flying-foxes were present.  

Additional opportunistic observations were completed by an ecologist during site meetings with 
Muswellbrook Shire Council in May 2019 and with Department of Environment and Energy in June 2019. 

2.5 Aquatic Habitat Assessment 

The sampling protocol used to assess the habitat features and stream condition indicators of Muscle Creek 
and Hunter River included assessment of the following attributes in accordance with the Department of 
Environment and Conservation (DEC) aquatic sample protocol (DEC, 2007): 

 Characteristics of bed substrate 

 Presence of in-stream woody debris 

 Presence of gravel beds 

 Presence of drought and flood refuge areas 

 Depth of water 

 Width of channel 

 Presence of pool, riffle and edge habitats 

 Height of bank and evidence of erosion 

 Channel geomorphology 

 Evidence of sediment deposition 
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 Degree of bank erosion 

 The presence of natural or artificial barriers to fish passage upstream and downstream 

 Colour and clarity of water, and any visual evidence of water quality 

 Characteristics of in-stream, riparian and floodplain vegetation. 

The location of the aquatic survey undertaken at Muscle Creek and Hunter River is shown in Figure 2.1. 

2.6 Prevailing Weather Conditions 

The closest operational weather station to the study area is the Scone Airport AWS (station 061363) 
located approximately 24 km north of the study area (BOM 2019a). Prevailing weather conditions for the 
28 February 2019 and 13 May 2019 are provided in Table 2.1. 

Table 2.1 Prevailing Weather Conditions 

Date Temperature 
Range (°C) 

Rainfall (mm) Wind 
Direction  

Maximum Wind Gust 
Speed (km/hr) 

28 February 2019 13.2 to 30.4 No rain (last rain 24 Feb 4.2mm) ESE 31 

13 May 2019 3.3 to 21.6 No rain (last rain 8 May 0.2mm) SSW 50 

Scone, NSW BoM (Station 061363) 

 

2.7 Consultation 

Muswellbrook Shire Council undertakes quarterly monitoring of flying foxes as part of the National Flying-
fox Monitoring Program and requirements of the Muswellbrook Flying Fox Camp Management Plan 
(Muswellbrook Shire Council 2017). An onsite meeting with a Muswellbrook Shire Council officer was 
undertaken on the 13 May 2019 to discuss the nationally important flying fox camp located within the 
study area and to identify any trends in occupation of the camp. Council officer also visited the site in mid 
July 2019 with the ARTC Project Manager. 

The Commonwealth Department of the Environment and Energy (DoEE) were consulted in the process of 
lodging a referral under the EPBC Act. An onsite meeting and pre-referral meeting were held on the 11 and 
12 June 2019, respectively. 

Consultation with NSW government agencies regarding specific construction work in vicinity to Muscle 
Creek and Hunter River will occur post assessment to confirm and obtain any permit requirements (if any).  

Umwelt and ARTC have also consulted with the recognised flying-fox expert Dr Peggy Eby in preparation of 
a Grey-headed Flying-Fox Management Plan for the project (Umwelt 2019). Dr Peggy Eby undertook a peer 
review of the management plan. 
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2.8 Limitations 

The survey was influenced by limitations in time, access to all of the study area and by seasonal factors.  

Access to all parts of the study area was limited due to safety concerns and permission. This includes the 
rail corridor itself and the steep slopes of the banks of the Hunter River and Muscle Creek (see 
Section 3.3.1). These areas were surveyed from vantage points.  

Inspection of the underside of the rail bridge over Muscle Creek for evidence of occupation by microbats 
was not possible due to the steep slope (see Section 3.3.2). To address this limitation the bridge was 
watched at dusk to observe whether microbats are leaving the structure to forage. In the event that 
microbats were observed leaving the bridge structure calls would be recorded using an Anabat to identify 
species. A further inspection of the rail bridge for microbat roosting was undertaken from the top of the 
bridges in May 2019 during a walking transect. 

The ecologist was unable to access the proposed laydown area or bridge footprint area to the west of the 
Hunter River where these areas occurred on private land holdings as there was no permission at that time. 
Inspections of the Project footprint area to the west of the Hunter River were limited to parts of the rail 
corridor and upper banks of the river accessible from the rail corridor. 

The survey was conducted in summer and autumn with formal sampling limited to summer period, thereby 
reducing the likelihood of identifying a range of potentially occurring threatened species which may only 
utilise the habitats of the study area periodically or seasonally. However, it is noted that this season is 
appropriate for the key target species, grey-headed flying-fox and would not limit determination of the 
presence of the endangered ecological community known from this area. 

Prevailing dry weather conditions in summer 2019 will have limited detection of some of the flora species. 
At the time of the survey in May 2019 the study area was supporting a higher cover of grasses and weed 
species. Species observed opportunistically during the random meander across the study area were 
identified and added to the plant community type descriptions. 

Desktop assessments were also used to inform assessments of the likelihood of occurrence of threatened 
species. Where potential habitats occur for threatened species the precautionary principle has been 
adopted and species assumed present (see Sections 3.6 and 3.7). 
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3.0 Existing Environment 

3.1 Study Area Setting 

The study area is located at the edge of the Muswellbrook central business district at the confluence of the 
Hunter River and Muscle Creek. Adjacent to the rail corridor is the Riverside Cabin and Van Park (hereafter 
referred to as the caravan park), with an active farm on the western bank of the Hunter River, vacant land 
along Muscle Creek, residential and commercial areas to the north and east of the study area.  

A summary of the environmental setting and physical characteristics of the study area is provided in 
Table 3.1. 

Table 3.1 Ecological Setting of the Study Area  

Aspect Description 

Study Area Size 5.24 hectares 

Lot and DP Lot 1, DP 1165289 

Lot 1 and Lot 2, DP 966116 

Lot 1, DP 430662 

Local Government Area Muswellbrook Shire Council 

Zoning W1 – Natural Waterway 

RE2 -Private Recreation 

RU1 – Primary Production 

SP2 - Infrastructure 

LEP mapping Not mapped as environmentally sensitive land  

Not mapped on terrestrial biodiversity map 

Catchment Management Area Hunter / Central Rivers 

IBRA Region Sydney Basin 

IBRA Sub-region Hunter  

Mitchell Landscape SB Hunter 

Watercourses Confluence of the Hunter River and Muscle Creek dominate the study area. 

Geology Quaternary alluvium 

Soil Landscapes Hunter soil landscape. Covers the floodplains of the Hunter River and its 
tributaries. The Hunter soil landscape contains brown clays and black earths 
on prior stream channels and on tributary flats, with Chernozems on prior 
stream channels (Kovac and Laurie, 1991). 

 

3.2 Plant Community Types 

A map showing the spatial distribution of the plant community types (PCTs) identified in the study area is 
provided in Figure 3.1.  

A description of the PCTs is provided in Section 3.2.1, 3.2.2, 3.2.3 and 3.2.4.   
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3.2.1 River Red Gum/River Oak Riparian woodland wetland in the Hunter 
Valley 

PCT: 42 River Red Gum / River Oak Riparian woodland wetland in the Hunter Valley 

Conservation status: Hunter Floodplain Red Gum Woodland in the NSW North Coast and Sydney Basin 
Bioregion endangered ecological community (EEC) (BC Act). River red gums (Eucalyptus camaldulensis) 
within this EEC also form part of the Eucalyptus camaldulensis population in the Hunter catchment (BC Act). 

Condition: Poor 

Extent in the study area: 0.097 hectares (ha). Additional 0.86 ha in immediate environs along Muscle 
Creek, downstream of Bridge Street. 

Plots completed in vegetation zone: Rapid assessment completed 

Description: The PCT is described as a tall forest and woodland in the Hunter Valley with a grassy ground 
cover. River Oak (Casuarina cunninghamiana) may be present; shrub layer is generally absent; and ground 
cover may be dense and dominated by weed species. Upper stratum species include river red gum 
(Eucalyptus camaldulensis), river oak (Casuarina cunninghamiana subsp. cunninghamiana), rough-barked 
apple (Angophora floribunda) and yellow box (Eucalyptus melliodora).  

Native grasses include Austrostipa verticillata, Austrodanthonia spp. and Cynodon dactylon. Forb species 
include Dichondra repens and Urtica incisa. PCT 42 occurs on clayey and sandy soils on the banks and inner 
floodplains of the Hunter River and major tributaries. It is estimated that only about 100 hectares (ha) of 
the community remain but before clearing, this community was probably extensive along the Hunter River 
upstream of Maitland, on the lower reaches of the Goulburn River, on Dart Brook and also Wollombi Brook. 
The PCT is a highly threatened community due to clearing, weed invasion and altered river flows. No stands 
are reserved. Some stands occur on Council or rail owned land. 

In the study area, PCT 42 is limited to vegetation fringing the western bank of Muscle Creek dominated by 
river red gum (Eucalyptus camaldulensis) with some garden escapes including date palm (Phoenix 
canariensis) and silky oak (Grevillea robusta) (see Figure 3.1 and Plate 3.1). Beside the waterway the banks 
support weeping willow (Salix babylonica) and occasional river oak (Casuarina cunninghamiana subsp 
cunninghamiana). This portion of the study area is highly disturbed as indicated by the dominance of exotic 
largely non-native ground cover species, there is no shrub strata and few trees. Groundcover includes a 
diagnostic species, Cynodon dactylon, but the remaining species are all weeds.  

Common species identified in the study area include (* indicates exotic species): 

Trees:  weeping willow (Salix babylonica)* 

 river red gum (Eucalyptus camaldulensis) 

 river oak (Casuarina cunninghamiana subsp cunninghamiana) 

 silky oak (Grevillea robusta)* 

 date palm (Phoenix canariensis)* 

Groundcover, herbs, low 
shrubs 

 couch (Cynodon dactylon) 

 castor oil (Ricinus communis)* 

 paspalum (Paspalum dilatatum)* 

 Rhodes grass (Chloris gayana)* 

 African boxthorn (Lycium ferocissimum)* 

 kikuyu (Cenchrus clandestinus)* 

 nutgrass (Cyperus rotundus)* 

http://plantnet.rbgsyd.nsw.gov.au/cgi-bin/NSWfl.pl?page=nswfl&lvl=gn&name=Cenchrus


 

Hunter River and Muscle Creek Bridge Replacement Project, Muswellbrook 
4548_R03_Biodiversity_Hunter River_V4 

Existing Environment 
16 

 

 

Plate 3.1 PCT 42 River Red Gum / River Oak Riparian woodland wetland in the Hunter Valley within the 
western bank of Muscle Creek, Muswellbrook 

While the PCT in the study area is in poor condition it is noted that the native trees are large mature trees 
with hollows. ARTC have previously undertaken rehabilitation work on the steep banks of Muscle Creek in 
this community though this has not been successful (see Plate 3.1). 

The Hunter Floodplain Red Gum Woodland in the NSW North Coast and Sydney Basin Bioregion EEC 
generally occurs on floodplains and associated floodplain rises along the Hunter River and its tributaries. 
The majority of occurrences of the EEC in the central lowlands of the Hunter Valley are less than 10 ha in 
area, in poor to very poor condition with a high proportion of mature trees and very limited recruitment of 
native species (Peake 2006).  

3.2.2 Non-native riparian vegetation  

Conservation status: Not listed 

Condition: Poor 

Extent in the study area: 0.20 ha 

Plots completed in vegetation zone: Rapid assessment completed 

Description: Most of the vegetation on the banks of the Hunter River and Muscle Creek within the study 
area is non-native vegetation associated with prior disturbance from clearing and re-stabilisation works. 
The dominant tree along the waterway is the weeping willow with the upper terrace supporting garden 
escapes including silky oaks, date palms and pepper trees (Schinus molle). The exotic giant reed (Arundo 
donax) dominates the banks. 

The riparian vegetation is not identified as representative of PCT 42 based on absence of any of the key 
diagnostic upper strata species and dominance of introduced species across all strata (see Plate 3.2).  
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Common species identified include (* indicates exotic species): 

Trees:  weeping willow (Salix babylonica)* 

 pepper tree (Schinus molle)* 

 date palm (Phoenix canariensis)* 

 silky oak (Grevillea robusta) 

Shrubs:  green cestrum (Cestrum parqui)* 

 castor oil (Ricinus communis)* 

 large leaved privet ( 

Groundcover, herbs, low 
shrubs: 

 couch (Cynodon dactylon) 

 paspalum (Paspalum dilatatum)* 

 Rhodes grass (Chloris gayana)* 

 kikuyu (Cenchrus clandestinus)* 

 nutgrass (Cyperus rotundus)* 

 umbrella sedge (Cyperus eragrostis)* 

 slender knotweed (Persicaria decipiens) 

 lantana (Lantana camara)* 

 lamb's tongues (Plantago lanceolata)* 

 giant reed (Arundo donax)* 

 flaxleaf fleabane (Conyza bonariensis)* 

 Paddy's lucerne (Sida rhombifolia)* 

Climbers/Vines:  morning glory (Ipomoea indica)* 

 balloon vine (Cardiospermum grandiflorum)* 

 

Plate 3.2 Non-native riparian vegetation 

http://plantnet.rbgsyd.nsw.gov.au/cgi-bin/NSWfl.pl?page=nswfl&lvl=gn&name=Cenchrus
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3.2.3 Non-native vegetation  

Conservation status: Not listed 

Condition: Poor 

Extent in the study area: 2.68 ha 

Plots completed in vegetation zone: Rapid assessment completed 

Description: The majority of the vegetation within the study area is non-native vegetation associated with 
prior disturbance from clearing and previous operational use of the land. Plate 3.3 shows the condition of 
the non-native vegetation at the end of summer. In May 2019, the percentage cover of groundcover was 
significantly increased and dominated by kikuyu (Cenchrus clandestinus) and weed species particularly 
Brassica sp, Milk thistle (Silybum marianum) and seedlings of castor oil plant (Ricinus communis). 

The island between Muscle Creek and the Hunter River is dominated by introduces grasses and herbs with 
clumps of garden escapes including cape honeysuckle (Tecoma capensis) and African boxthorn (Lycium 
ferocissimum), a pine (Pinus sp) and African olive (Olea europaea subsp. cuspidata).  

Common species identified include (* indicates exotic species): 

Trees:  weeping willow (Salix babylonica)* 

 pepper tree (Schinus molle)* 

 date palm (Phoenix canariensis)* 

 pine tree (Pinus sp)* 

Shrubs/Small trees:  African boxthorn (Lycium ferocissimum)* 

 Cape honeysuckle (Tecoma capensis)* 

 African olive (Olea europaea subsp. cuspidata)* 

 large-leaved privet (Ligustrum lucidum)* 

 castor oil (Ricinus communis)* 

Groundcover, herbs, low 
shrubs: 

 couch (Cynodon dactylon) 

 paspalum (Paspalum dilatatum)* 

 Rhodes grass (Chloris gayana)* 

 kikuyu (Cenchrus clandestinus)* 

 castor oil (Ricinus communis)* 

 nutgrass (Cyperus rotundus)* 

 lantana (Lantana camara)* 

 barley grass (Hordeum leporinum)* 

 galenia (Galenia pubescens)* 

 flaxleaf fleabane (Conyza bonariensis)* 

 lamb's tongues (Plantago lanceolata)* 

 flaxleaf fleabane (Conyza bonariensis)* 

 narrow-leaved cotton bush (Gomphocarpus fruticosus)* 

 Paddy's lucerne (Sida rhombifolia)* 

 blackberry (Rubus fruticosus sp. Aggregate)* 

 Brassica sp.* 

 Milk thistle (Silybum marianum)* 

http://plantnet.rbgsyd.nsw.gov.au/cgi-bin/NSWfl.pl?page=nswfl&lvl=gn&name=Cenchrus
http://plantnet.rbgsyd.nsw.gov.au/cgi-bin/NSWfl.pl?page=nswfl&lvl=gn&name=Cenchrus
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Plate 3.3 Non-native vegetation (February 2019) 

3.2.4 Disturbed land 

All remaining land within the study area is identified within the category of Disturbed Land. It includes 
railway lines, railway corridor access tracks, rail infrastructure, river/creek, private access tracks, and public 
roads (including bridges). Disturbed land comprises 2.18 ha within the study area. 

3.3 Fauna Habitats 

3.3.1 Aquatic Habitat 

An aquatic habitat assessment was conducted on the eastern bank of the Hunter River and the eastern 
bank of Muscle Creek to sample aquatic habitat and condition. The location of the aquatic habitat 
assessments is shown in Figure 2.1. Plate 3.4 shows the Hunter River and Plate 3.5 shows Muscle Creek. 

The objectives of the aquatic assessment were to: 

 Identify any threatened and migratory species, endangered populations, TECs, or their habitats within 
the study area. This includes matters listed under the EPBC Act, BC Act and Fisheries Management Act 
1994 (FM Act) as relevant 

 Assess the potential impact (direct and indirect) of the works on flora and fauna species, threatened 
and migratory species, endangered populations, TECs, or their habitats in the study area 

 Undertake a qualitative habitat assessment in accordance with the Policy and Guidelines for Fish 
Habitat Conservation and Management (DPI 2013a). 
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For the purposes of the application of the FM Act, NSW DPI has developed a classification scheme for the 
sensitivity of key fish habitat, to define the importance of habitat for the survival of fish and the ability of 
the habitat to withstand disturbance. Key fish habitat is defined in DPI (2013) as: 

 Type 1 Highly sensitive key fish habitat including (but not limited to): 

o Freshwater habitats that contain in-stream gravel beds, rocks greater than 500 millimetres (mm) in 
two dimensions, snags greater than 300 mm in diameter or 3 m in length, or native aquatic plants  

o Any known or expected protected or threatened species habitat or area of declared ‘critical habitat’ 
under the FM Act. 

 Type 2 Moderately sensitive key fish habitat including (but not limited to):  

o Aquatic habitat within 100 m of a marine park, an aquatic reserve or intertidal protected area  

o Freshwater habitats and brackish wetlands, lakes and lagoons other than those defined in Type 1  

o Weir pools and dams up to full supply level where the weir or dam is across a natural waterway.  

 Type 3 Minimally sensitive key fish habitat including:  

o Unstable or unvegetated sand or mud substrate, coastal and estuarine sandy beaches with minimal 
or no in-fauna  

o Coastal and freshwater habitats not included in Types 1 or 2  

o Ephemeral aquatic habitat not supporting native aquatic or wetland vegetation.  

The functionality of the watercourse as fish habitat has been defined by NSW DPI (DPI 2013a) to assess 
impacts of activities on fish habitat, in conjunction with habitat sensitivity, and to make management 
recommendations to minimise the impact of developments. Waterways are classified by NSW DPI (DPI 
2013a) for fish passage as: 

 Class 1: Major key fish habitat including marine or estuarine waterway or permanently flowing or 
flooded freshwater waterway (e.g. river or major creek), habitat of a threatened or protected fish 
species or ‘critical habitat’  

 Class 2: Moderate key fish habitat including non-permanently flowing (intermittent) stream, creek or 
waterway (generally named) with clearly defined bed and banks with semi-permanent to permanent 
waters in pool or in connected wetland areas. Freshwater aquatic vegetation is present. Type 1 and 2 
habitats present  

 Class 3: Minimal key fish habitat including named or unnamed waterway with intermittent flow and 
sporadic refuge, breeding or feeing areas for aquatic fauna (e.g. fish, yabbies). Semi-permanent pools 
form within the waterway or adjacent wetlands after a rain event. Otherwise any minor waterway that 
interconnects with wetlands or other Class 1-3 fish habitats  

 Class 4: Unlikely key fish habitat including waterway (generally unnamed) with intermittent flow 
following rain events only, little or no defined drainage channel, little or no flow or free-standing water 
or pools post rain events (e.g. dry gullies or shallow floodplain depressions with no aquatic flora 
present). 
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3.3.1.1 Hunter River 

Overhanging riparian vegetation was recorded and fallen woody debris and snags were identified within 
the river (see Plate 3.4) with small areas of instream submerged aquatic plants, probably ribbonweed 
(Vallisneria australis) evident instream. The river had a moderate flow at the time of sampling; displayed 
normal water odours with no oil visible. The water was clear at the time of sampling. 

 

Plate 3.4 View of the Hunter River from underneath the ARTC bridge, looking south-west 

The river is comprised of fine sediments of silt ranging less than one millimetre to five millimetres. Small 
areas of bedrock outcropping was visible and rocks range from three centimetres to 20 centimetres.   

Key fish habitat mapping has been prepared by Fisheries Ecosystems Branch of NSW DPI for local 
government areas (LGAs) across NSW. The Hunter River is mapped as key fish habitat under the NSW DPI 
Key Fish Habitat mapping for the Muswellbrook LGA (DPI 2019a). 

In accordance with the Policy and Guidelines for Fish Habitat Conservation and Management (DPI 2013a), 
the Hunter River in the study area constitutes Type 1 Highly sensitive fish habitat to the potential habitat to 
the southern purple spotted gudgeon and Class 1 Major key fish habitat as it is a permanently flowing 
waterway.  

3.3.1.2 Muscle Creek 

Minimal overhanging riparian vegetation was recorded within Muscle Creek and no fallen woody debris or 
snags were identified within the creek in the study area. There was standing water in the creek but no 
obvious flow at the time of sampling. The creek displayed normal water odours with an absence of visible 
oils. The water was moderately opaque at the time of sampling. The banks of Muscle Creek within the 
study area are extremely steep (see Plate 3.5).  

The creek is comprised of fine sediments of silt ranging less than one millimetre to five millimetres. Small 
areas of bedrock outcropping was visible and rocks range from ten centimetres to 20 cm. Brick and other 
rubble were observed submerged in the creek bed.  
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In accordance with the Policy and Guidelines for Fish Habitat Conservation and Management (DPI 2013a), 
Muscle Creek in the study area constitutes Type 3 minimally sensitive fish habitat due to the lack of highly 
sensitive habitats such as large snags and gravel beds and lack of flow; and as a freshwater waterway as it 
comprises Class 3 minimal key fish habitat. 

 

Plate 3.5 View of Muscle Creek and the ARTC bridge, looking south-west 

3.3.2 Terrestrial Habitat 

No critical habitat listed under the BC Act, EPBC Act or FM Act was identified within the study area.  

One hollow bearing tree and five hollow bearing stags were identified adjacent to Muscle Creek. A stag 
watch was completed at the location of these potential habitat features at dusk to monitor any nocturnal 
fauna that may be residing in the hollows. No evidence of arboreal roosting fauna was identified at these 
sites. However, it is likely that a range of threatened tree roosting microbats (listed under the BC Act and 
EPBC Act) use the river and creek as a flyway zone.  

A targeted threatened microbat survey was conducted underneath the rail bridge over the Hunter River 
and close to the rail bridge over Muscle Creek on 28 February 2019 which did not identify any roosting 
microbats or identify the presence of past occupation (i.e. no faeces). As noted in Section 2.4, access to the 
underside of the rail bridge over Muscle Creek was not possible due to the steep slope of the banks of 
Muscle Creek. Neither of the bridges are considered to provide roosting or breeding habitat for threatened 
microbat species known to occur in the local area due to the both rail bridges not being covered structures 
(i.e. open to the element) and therefore do not provide suitable roosting and breeding habitat. 
Furthermore, emergency scaffolding works was completed on the underside of both structures which 
further reduces the likelihood of the structures providing habitat to threatened microbats by preventing 
access to all crevices on the underside of the bridges. Plate 3.6 shows the underside of the Hunter River 
underbridge this is in keeping with the underside of the Muscle Creek underbridge. An inspection in May 
2019 from the top of the bridges confirmed that the bridge structure is very open with minimal 
opportunities for roosting by microbats. 
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Plate 3.6 View of the underside of the Hunter River underbridge 

The Muswellbrook Culvert is open to the elements and used as a crossing for cows. No crack or crevices 
were observed that may provide roosting sites for microbats (see Plate 3.7). 

 

Plate 3.7 Muswellbrook Culvert 
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3.3.3 Flying-fox Camp 

3.3.3.1 Muswellbrook Flying-Fox Camp Management Plan 

A Nationally Important Flying Fox Camp (DoEE 2019b) has been identified within the study area, along the 
banks of the Hunter River and Muscle Creek within Muswellbrook (see Figure 3.2). Muswellbrook Shire 
Council has prepared a Muswellbrook Flying-fox Camp Management Plan (Muswellbrook Shire Council 
2017) in accordance with the NSW Flying-fox Camp Management Policy 2015 (OEH 2015).  

The threatened grey-headed flying-fox (Pteropus poliocephalus established a roosting camp in 
Muswellbrook in 2005 and has regularly occupied the area since that time (Muswellbrook Shire Council 
2017). The other flying-fox known to occur in the roosting camp, though not frequently, is the little red 
flying-fox (Pteropus scapulatus) (Muswellbrook Shire Council 2017).   

The management plan identifies that core habitat for the camp, since 2011, is centred on the ARTC land 
and trees along the Hunter River near the caravan park (see Figure 3.2). The camp occurs either side of the 
existing rail bridge over the Hunter River and to the west of the Muscle Creek rail bridge, with the historical 
extent of the camp, during peaks in population numbers, extending up and down the Hunter River and 
Muscle Creek. The historical extent of the camp and/ known overflow roosting areas along the riparian 
zones of the Hunter River and Muscle Creek are shown in Figure 3.2. 

The core habitat for the Muswellbrook camp, as defined in the council management plan, covers an area of 
approximately 0.94 ha. The tree canopy in the core habitat area is dominated by willow trees, 
environmental weeds and garden escapes (described herein as non-native riparian vegetation) and the 
willows near the water are the preferred roost trees. Muswellbrook Shire Council officer advised that they 
will also roost in the giant reed (Arundo donax).  

A smaller roost site is also known to be commonly occupied by flying-foxes along Muscle Creek 
(Muswellbrook Shire Council 2017), upstream of Wilkinson Avenue, near the swimming centre in Olympic 
Park. This roost site is approximately 500m upstream of the project area. At the smaller roost site on 
Muscle Creek the flying-foxes have been known to roost in river oaks, river red gums and willows. 

Typically, the numbers of flying-fox at the camp fluctuate with migration and the availability of food 
resources in the locality. The management plan identifies that numbers peaked in August 2015, estimated 
at 32,000 and this represented approximately 29 per cent of the Hunter Region camp numbers at that time 
(Muswellbrook Shire Council 2017). This coincided with a major flowering event of spotted gum (Corymbia 
maculata) (Muswellbrook Shire Council 2017). Other peaks in numbers in 2012 were associated with 
flowering of spotted gum and/or white box (Eucalyptus albens) in late autumn and winter and to a lesser 
extent flowering in spring of the grey ironbark (E. siderophloia) (Muswellbrook Shire Council 2017). The 
management plan identifies that residents have reported peaks in numbers in May to June though 
anecdotally evidence from the Muswellbrook Shire Council Sustainability Officer is that recently the grey-
headed flying-foxes appear to be present all year round. 
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Quarterly counts for the Muswellbrook camp as reported on the Nationally Flying-fox monitoring viewer 
are shown in Figure 3.3.  

 

Figure 3.3 Muswellbrook Flying-fox Camp Chart (DoEE 2019b) 

 

Since February 2017, the numbers reported in the national flying-fox viewer are indicative of a resident 
population all year round in the order of 500 to 2,500 grey-headed flying-fox with a peak of up to 15,999 
individuals in November 2017.  

The council management plan identifies that the camp is a known breeding site for grey-headed flying-fox 
(Muswellbrook Shire Council 2017). While little red flying-foxes also frequent the camp, they rarely birth 
and rear their young in NSW (OEH 2016).  

3.3.3.2 Other local camps 

Within 50km of the Muswellbrook camp there are another four camp sites for flying-foxes identified on the 
national flying-fox viewer at:  

 Scone approximately 23km to the north of Muswellbrook,  

 Aberdeen approximately 12km to the north of Muswellbrook,  

 Burdekin Park in Singleton approximately 43km to the south east of Muswellbrook, and  

 the locality Muscle Creek, approximately 12km to the south east of the Muswellbrook.  

A further camp site was identified in May 2019 and is yet to be included in the national census. The camp 
site was identified at Stewarts Brook (Peggy Eby, pers comm) approximately 44km northeast of 
Muswellbrook and 35km to the east of Scone, near the foothills of the Barrington Tops National Park. The 
camp occupancy was estimated at 50,000 and was associated with flowering of white box. Only GHFF were 
observed. The site had been occupied once previously in much smaller numbers.  
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Of the camps on the National Flying-fox viewer, only Singleton appears to support regular numbers of 
flying-foxes (DoEE 2019), including GHFF, little red flying-foxes and black flying-foxes. Flying-foxes first 
established a permanent maternity roosting camp at Burdekin Park in November 2000 and February to May 
are the peak occupancy period with mainly little red flying-foxes displacing the GHFF (Singleton Council 
2018). 

The Aberdeen camp is in willows on the Hunter River and has been intermittently utilised since 2010 with 
the maximum number identified of 3000 in April 2015 (Upper Hunter Shire Council 2017). Occupation of 
the camp is not clearly understood (Upper Hunter Shire Council 2017).  

A camp of flying-foxes was recently identified in the south west of residential area (Hill Street, Kingdon 
Street) of Scone and along Parsons Gully near the Scone Golf Course (Upper Hunter Shire Council 2017). 
The population in Scone in 2011 was estimated at 10,000 animals but the camp is only occupied 
intermittently (Upper Hunter Shire Council 2017). The status of the camp in Scone is unknown given that 
part of the area previously occupied along Parsons Gully has been partly cleared for the Scone Bypass.  

3.3.3.3 Site Investigations 2019 

Site investigations in February and May 2019 confirmed that grey-headed flying-fox were roosting 
exclusively in the weeping willows (Salix babylonica) along both banks of the Hunter River either side of the 
Hunter River underbridge (see Plate 3.8) with preference given to those willows on the lower terraces 
and/or banks of the river closer to the water. No individuals were observed in trees on the upper banks of 
the Hunter River (ARTC land) and few individuals were observed in the upper canopy of the willows. No 
individuals were observed along Muscle Creek.  

 

Plate 3.8 Flying-foxes in Weeping Willows along the Hunter River upstream of the Hunter River 
Underbridge (May 2019) 
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Defining the area of occupation of the flying-fox camp was constrained due to access limitations due to 
topography and private property. The approximate extent of the flying-fox camp observed in May 2019 is 
shown in Figure 3.2 and estimated at 1.2 ha. The southern and western edges of the camp are approximate 
only and were unable to be verified due to access limitations. Flying-foxes were visible and audible from 
the south west corner of the caravan park but were not observed from the end of Mitchell Street, 
downstream of the camp. Flying-foxes were also not observed along the Hunter River upstream of Lower 
William Street. 

It was noted in May 2019 that there were few individuals in the weeping willows close to the bridge itself 
(see Plate 3.9) with grey-headed flying-foxes preferring to roost in the weeping willows approximately 10 m 
away from the bridge. This may be to avoid noise disturbance from trains crossing in the bridge. At the time 
of the inspection in May 2019 two trains crossed the bridge near the camp. It was observed on both 
occasions that while the grey-headed flying-foxes appeared to be unsettled by the train they did not fly 
from their roosts. 

 

Plate 3.9 Flying-foxes in Weeping Willows along the Hunter River near the Hunter River Underbridge 
(February 2019) 

The little red flying-fox was not sighted during the site inspection in February, May or June 2019.  

In May 2019, the protected black flying-fox (Pteropus alecto) was identified in the willows along the Hunter 
River mainly near the caravan park with the camp upstream of the bridge dominated by grey-headed flying-
fox. The number of black flying-foxes were not determined at that time. This species is not identified in the 
Muswellbrook camp management plan (Muswellbrook Shire Council 2017) as a species utilising the camp 
and it is unknown when they started frequenting this camp. 

In June 2019, it was observed that the number of grey-headed flying-foxes along the Hunter River had 
markedly declined and that the majority of individuals were in the willows approximately 80 m downstream 
of the bridge beside the caravan park, external to the ARTC land. At that time flying-foxes were audible and 
visible upstream of Mitchell Street to the south of the caravan park. Few individuals were observed 
upstream of the bridge.  
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In early July 2019 the core habitat of the camp on the Hunter River, including ARTC land, caravan park and 
the banks of the river, was inspected by Umwelt, ARTC and Dr Peggy Eby. At that time no flying-foxes were 
present in the camp on the Hunter River.  

In early July 2019 black flying-foxes, but no grey-headed flying-foxes, were occupying the alternate roost 
site on Muscle Creek approximately 500m to the east of the project area. In mid-July, a small number (less 
than 100 individuals) of black flying-foxes were confirmed to be roosting on Muscle Creek upstream of the 
Olympic Pool and approximately 200 grey-headed flying-foxes joined the roost in the following days (pers 
comms Peggy Eby 2019).   

3.3.3.4 Biology of Grey-headed Flying-fox 

The literature identifies that the grey-headed flying-fox is a seasonal breeder, known to mate in early 
autumn (March/April), followed by a six-month gestation period. Females give birth to single young in 
September/October (Churchill 2008). Flying-foxes are prone to abort foetuses and mass abortions and 
premature births are known to occur in the wild in response to environmental stress (DoEE 2017) and 
disturbances. 

The young are highly dependent on their mother for food and thermoregulation. The mother will carry the 
young for four to five weeks and then will be left in the maternity camp until they area independent after 
around 12 weeks (Churchill 2008). The young may remain at the camp over winter and females will 
conceive from around two to three years of age.  

Critical reproductive period for the grey-headed flying-fox is generally from August (final trimester) to the 
end of peak conception around April as shown in the indicative reproductive cycle in Figure 3.4 from OEH’s 
(2016) Flying-fox Camp Management Plan Template. 

Dec Jan Feb Mar Apr May June July Aug Sept Oct Nov 

Young left at roost; then 
commence short 
independent flights 

Peak conception    Final 
trimester 

Peak birthing 

Lactation      Lactation 

Figure 3.4 Indicative Reproductive Cycle for Grey-headed Flying-fox 
© OEH,2016 

Female GHFF generally reach sexual maturity in their second or third year and have a low reproductive rate 
and low population growth rate. This combined with the maximum natural longevity of 15-20 years, is 
indicative of a low natural mortality rate (DoEE 2017). 

3.3.4 Koala Habitat 

State Environmental Planning Policy No 44 – Koala Habitat Protection was used to define koala habitat in 
the study area. Schedule 2 of the SEPP 44 lists river red gum (Eucalyptus camaldulensis) as a feed tree for 
the koala. The canopy of the River Red Gum/River Oak Riparian Woodland is dominated by river red gum 
and this community is likely to provide potential koala habitat as defined in SEPP 44. However, the study 
area does not provide core koala habitat as defined by SEPP 44 (ie it does not support a breeding 
population) as no koalas or evidence of koalas (i.e. scats) were identified within the study area, and there is 
only one record of the koala in the locality (Appendix A).  
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3.3.5 Wildlife Corridors 

Due to widespread clearing for urbanisation and rural land use in the vicinity of the study area there is 
general lack of habitat connectivity in the local area and region. Hunter River provides a narrow regional 
corridor on the lowlands of the Hunter valley for microbat species and other commonly recorded fauna 
species. Muscle Creek provides a highly disturbed and fragmented local riparian corridor that is likely to be 
utilised as foraging habitat for microbat species and other commonly recorded fauna species. No 
substantial or regionally significant wildlife connectivity corridors were identified within the study area. 

3.4 Fauna 

Fauna recorded during the site inspection in February, May, June and/or July 2019 are listed in Table 3.2. In 
addition to the threatened grey-headed flying-fox, the threatened white-bellied sea-eagle (Haliaeetus 
leucogaster) was observed flying overhead and perching on a large river red gum at the confluence of the 
Hunter River and Muscle Creek. No nest for a raptor was observed on site. In June 2019, the threatened 
dusky woodswallow (Artamus cyanopterus cyanopterus) was observed overhead and perching on dead top 
of a tree. This species has been recorded in the locality. 

Table 3.2 Fauna recorded in the Study Area 

Scientific Name Common name Status 

BC Act EPBC Act 

Mammals 

Pteropus alecto Black flying-fox - - 

Pteropus poliocephalus grey-headed flying-fox  V V 

Birds 

Gymnorhina tibicen Australian magpie - - 

Grallina cyanoleuca magpie-lark - - 

Malurus cyaneus superb fairy-wren - - 

Chenonetta jubata wood duck - - 

Psephotus haematonotus red-rumped parrot - - 

Eolophus roseicapillus galah - - 

*Acridotheres tristis common myna - - 

* Columba livia rock dove - - 

Microcarbo melanoleucos little pied cormorant - - 

*Sturnus vulgaris common starling - - 

Neochmia temporalis red browed firetail - - 

Haliaeetus leucogaster white-bellied sea eagle V Ma, Mi 

Eopsaltria australis eastern yellow robin - - 

Trichoglossus haematodus rainbow lorikeet - - 

Haliastur sphenurus whistling kite - - 

Artamus cyanopterus cyanopterus dusky woodswallow V - 

*Indicates non-native species 

http://www.birdsinbackyards.net/Passeriformes/Monarchidae/Grallina/Grallina-cyanoleuca
http://www.birdsinbackyards.net/Anseriformes/Anatidae/Chenonetta/Chenonetta-jubata
http://www.birdsinbackyards.net/Psittaciformes/Cacatuidae/Eolophus/Eolophus-roseicapillus
http://www.birdsinbackyards.net/Acridotheres-tristis
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3.5 Priority Weed Species 

The following exotic species observed within the study area are identified as a priority weed as listed in the 
Biosecurity Act 2015 on the Department of Primary Industries NSW Weedwise (2019c): 

 African boxthorn (Lycium ferocissimum)* 

 castor oil (Ricinus communis)* 

 green cestrum (Cestrum parqui)* 

 morning glory (Ipomoea indica)* 

 balloon vine (Cardiospermum grandiflorum)* 

 giant reed (Arundo donax)* 

 lantana (Lantana camara)* 

 galenia (Galenia pubescens)* 

 large-leaved privet (Ligustrum lucidum)* 

 blackberry (Rubus fruticosus sp. Aggregate)* 

3.6 Threatened Species, Populations and Ecological Communities 

Table 3.3 lists threatened species, populations and ecological communities that were recorded within the 
study area during the site inspection and those threatened species, populations and ecological 
communities identified in OEH’s Atlas of NSW Wildlife Database (OEH 2019) and the DoEE’s PMST (DoEE 
2019a) (refer to Appendix A) as having a potential to occur within the study area.  
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Table 3.3 Threatened species, populations and ecological communities recorded or with a potential to 
occur within the study area 

Species Name Status Likelihood of 
occurring in 
the study area 

Potential to 
be 
Significantly 
Impacted 

Common Name Scientific Name BC 
Act/FM 
Act 

EPBC 
Act 

Threatened Ecological Communities  

Hunter Floodplain Red Gum Woodland in the NSW 
North Coast and Sydney Basin Bioregions 

EEC - Recorded No 

Threatened Flora Species 

Acacia pendula population in the Hunter catchment E - Not expected No 

Cymbidium canaliculatum population in the Hunter 
catchment 

E - Not expected No 

Eucalyptus camaldulensis population in the Hunter 
catchment 

E - Recorded No 

Pine Donkey Orchid (Diuris tricolor) in the 
Muswellbrook local government area  

E - Not expected No 

Mammals 

large-eared pied bat Chalinolobus dwyeri V V Low No 

Spotted-tailed quoll Dasyurus maculatus V E Not expected No 

eastern false pipistrelle Falsistrellus tasmaniensis V - Low No 

little bentwing-bat Miniopterus australis V - Low No 

eastern bentwing-bat Miniopterus schreibersii 
oceanensis 

V - Low No 

eastern freetail-bat Mormopterus 
norfolkensis 

V - Low No 

southern myotis Myotis macropus V - Low No 

koala Phascolarctos cinereus V V Low No 

squirrel glider Petaurus norfolcensis V - Low no 

grey-headed flying-fox Pteropus poliocephalus V V Recorded Yes 

eastern cave bat Vespadelus troughtoni V - Low No 

Birds 

dusky woodswallow Artamus cyanopterus 
cyanopterus 

V - Recorded No 

white-bellied sea eagle Haliaeetus leucogaster V Mi Recorded No 

Reptiles 

Striped legless lizard Delma impar V V Low No 

Threatened Fish 

Southern purple spotted 
gudgeon 

Mogurnda adspersa V - Low No 

Status: EEC = Endangered ecological community; CE = critically endangered; E = endangered; V = vulnerable; Mi = migratory 
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A targeted threatened microbat survey was conducted at dusk underneath the rail bridge across the Hunter 
River and underneath the rail bridge across Muscle Creek on 28 February 2019 which did not identify any 
roosting microbats or identify the presence of past occupation (i.e. no faeces) (refer to Figure 2.1). Neither 
of the two rail bridges or the culvert are considered to provide roosting or breeding habitat for threatened 
microbat species known to occur in the local area, however the Hunter River and Muscle Creek are likely 
utilised as a flyway for threatened microbats that may roost in tree hollows in the area. This has been 
accounted for in the assessment of likelihood of the study area providing habitat important for the survival 
of microbats in Table 3.3. 

Despite the heavily degraded landscape, a Nationally Important Flying Fox Camp for the grey-headed flying-
fox (Pteropus poliocephalus) was confirmed within the study area. An Assessment of Significance under the 
BC Act and EPBC Act has been prepared for the vulnerable grey-headed flying-fox and is provided in 
Appendix B.  

An Assessment of Significance under the BC Act has been prepared for the white-bellied sea eagle and 
dusky woodswallow is provided in Appendix B. 

The vegetation in the flying-fox camp is in keeping with the Hunter Floodplain Red Gum Woodland in the 
NSW North Coast and Sydney Basin Bioregions Endangered Ecological Community (EEC) as listed under the 
BC Act, albeit in poor condition (see Section 3.2.1). This EEC supports the Eucalyptus camaldulensis 
population in the Hunter catchment, an endangered population under the BC Act. An Assessment of 
Significance under the BC Act has been prepared and is provided in Appendix B. 

A review of DPI’s Freshwater Threatened Species Distributions Maps (DPI 2019a), identified that the Hunter 
River may also provide potential habitat for the southern purple spotted gudgeon (Mogurnda adspersa) 
listed as threatened under the FM Act. An Assessment of Significance under the FM Act has been prepared 
and is provided in Appendix B. 

3.7 Matters of National Environmental Significance 

Threatened species, populations, communities listed and migratory species under the EPBC Act that have 
the potential to occur within the study area have been identified in Ecological Desktop Assessment in 
Appendix A. Table 3.4 lists Matters of National Environmental Significance (MNES) as identified from the 
DoEE’s PMST (Appendix A) (DoEE 2019a) and identifies whether further assessment of the MNES is 
required for the Project. 
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Table 3.4 Consideration of MNES and other Commonwealth Matters 

MNES Applicability to the Project 

World Heritage Properties Not applicable 

National Heritage Places Not applicable 

Ramsar wetlands Not applicable. The Hunter Estuary Wetlands Ramsar site occurs in the 
lower estuary of the Hunter River, approximately 105 km south-east 
(straight line distance) to the study area, and a substantially greater 
distance following the meandering drainage system.   

Threatened species and ecological 
communities 

The PMST identified 20 threatened fauna species, 10 threatened flora 
species and four TECs (Appendix A) that could potentially occur within 
a 10-kilometre (km) radius. Likelihood of these MNES occurring in the 
study area, as informed by records held by OEH (2019a) and 
availability of habitat is provided in Table 3.3. 

Of all the threatened species predicted to occur in the locality, only 
the grey-headed flying-fox (Pteropus poliocephalus), listed as 
vulnerable under the EPBC Act, was the only MNES recorded within 
the study area. Appendix B provides the outcomes of the assessment 
of significance for this threatened species.   

Migratory species The PMST identified 13 listed migratory species (not including marine 
species) (Appendix A) that could potentially occur within a 10-
kilometre (km) radius. 

Migratory species identified within the study area include the white-
bellied sea-eagle.  

Commonwealth marine areas Not applicable 

Great Barrier Reef Marine Park Not applicable 

Nuclear actions (including uranium 
mining) 

Not applicable 

A water resource, in relation to coal 
seam gas development and large coal 
mining development 

Not applicable 

Commonwealth land Not applicable 

Commonwealth agencies proposing 
action 

Not applicable 

 

An Assessment of Significance (according to the significant impact guidelines 1.1 (Department of the 
Environment and Energy 2013 (DoEE)) is provided in Appendix B for the vulnerable grey-headed flying-fox 
(Pteropus poliocephalus).  

3.8 Groundwater Dependent Ecosystems 

A review of the Bureau of Meteorology’s Atlas of Groundwater Dependent Ecosystems (GDE) (BOM 2019b) 
has identified the Hunter River as a high potential GDE with an inflow dependent ecosystems likelihood 
score of 10 (BOM 2019b), that is reliant on groundwater in addition to rainfall. Vegetation along the Hunter 
River and Muscle Creek, downstream of Bridge Street, are also mapped as terrestrial GDE.  
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4.0 Impact Assessment 

Threatened species, populations and communities listed under the BC Act and EPBC Act that have the 
potential to occur within the study area have been identified in Ecological Desktop Assessment in 
Appendix A and further discussed in the Ecological Impact Assessment provided in Appendix B. The impact 
assessments have been informed by the following analysis of impacts. 

4.1 Construction Impacts 

The Project has been described in Section 1.2 of this report.  

Construction of the section of the new rail bridge over the Hunter River would involve the following 
impacts: 

 removal of trees along the banks of the river. The clearing footprint will extend 20m upstream of the 
existing bridge, across the full width of the river. Where possible willows and other trees would be 
retained in the river. 

 Works on the eastern bank of the Hunter River (on the island): 

o earthworks / excavation of ramp to approximately half way down the river bank to facilitate 
construction of the bridge pier 

o construction of a temporary piling pad and access platform on the river side of each pier. Work to 
include minor filling with inert material (aggregate) extending into river channel from face of 
existing bridge pier. 

o bored piling works 

o pile cap and pier concreting works. 

 Works on the western bank of the Hunter River: 

o earthworks / excavation of ramp to bottom of river bank to facilitate construction of bridge pier 

o construction of a temporary piling pad and access platform on the river side of each pier. Work to 
include minor filling with inert material (aggregate) extending into river channel from face of 
existing bridge pier. 

o bored piling works 

o pile cap and pier concreting works 

 removal of temporary piling pads on completion of bridge piers. 

 reinstatement of bank profile either side of river. 

 revegetation works of disturbed areas not required for ongoing access to the rail. 

Construction of the section of the new rail bridge over Muscle Creek would involve: 

 earthworks at top of eastern and western bank to facilitate pile and pier construction.  

 bored piling works. 
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 pile cap and pier concreting works. 

 revegetation works of disturbed areas not required for ongoing access to the rail. 

The construction of the temporary access bridge over Muscle Creek would involve the following temporary 
impacts: 

 earthworks/excavation of ramps on either side on the creek for piling rig access 

 driven piling works on both sides of creek (bridge foundations) 

 cutoff of driven piles at surface level after temporary access bridge is removed, i.e. buried section of 
pile to remain in ground permanently 

 reinstatement of bank profile on completion. 

4.1.1 Vegetation removal 

The Project will require vegetation removal and trimming of vegetation. A breakdown of removal of River 
Red Gum/River Oak Riparian Woodland and non-native vegetation types, temporary and permanent, within 
the study area is provided in Table 4.1.  

Table 4.1 Impacts on Plant Community Types 

Plant community type (PCT) Extent in 
Study Area 
(hectares) 

Area to be disturbed by Project (ha) 

Vegetation 
removal 

Understorey 
only to be 
cleared

#
 

Temporary 
bridge

#
  

Ancillary 
Sites

#
 

River Red Gum / River Oak 
Riparian woodland wetland 
in the Hunter Valley 

0.10 0.02 0.02 0 0 

Non-Native Riparian 
Vegetation 

0.19 0.08 <0.001 0.03 0 

Non-native Vegetation 2.68 0.14 0.25 0.008 0.07 

Total 2.97* 0.24 0.27 0.03 0.07 

# This represents temporary removal for the duration of construction. These areas will be rehabilitated progressively, where 

possible, and/or at the end of the project. 

*Remainder of study area is existing infrastructure and/or disturbed land. 

The new alignment of the railway and new underbridge will require removal of 0.24 ha of vegetation for 
20m to the north of the existing bridge and rail alignment. This is non-native vegetation and weeping 
willows along the banks of the Hunter River and weed species in the non-native riparian vegetation and 
non-native vegetation on the island (see Figure 3.1). 

The Project would temporarily impact up to 0.38 ha of vegetation being: 

 Clearance of understorey vegetation in River Red Gum/River Oak Riparian Woodland on the island on 
the top of the western bank of Muscle Creek. The understorey is dominated by environmental weeds  

 Non-native vegetation on the island and to the west of the Hunter River for laydown area, crane pad, 
rail realignment and temporary bridge and  



 

Hunter River and Muscle Creek Bridge Replacement Project, Muswellbrook 
4548_R03_Biodiversity_Hunter River_V4 

Impact Assessment 
37 

 

 Groundcover and shrubs in non-native riparian vegetation at the top of the bank of Muscle Creek for 
the temporary bridge between the island and the ancillary site. Note that the temporary bridge has 
been located to avoid clearing any tree vegetation.  

4.1.2 Removal of Fauna Habitat 

One river red gum (Eucalyptus camaldulensis) and five stags were identified as containing hollows and may 
provide roosting habitat for a range of native fauna species in the study area (refer to Figure 2.1). Of these, 
one stag will be removed near Muscle Creek (Plate 4.1). 

 

Plate 4.1 Stag on the island near Muscle Creek that will be removed to construct the new bridge 

The limb of a mature river red gum on the island on the banks of Muscle Creek may need to be trimmed if it 
overhangs the work area (Plate 4.2). The limb that may be removed does not contain a hollow (see 
Plate 4.2). 
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Plate 4.2 River Red Gum on the island near Muscle Creek. The lower limb on the right of the photo may 
need to be trimmed to allow for construction of the bridge 

The Project requires clearance of vegetation for a minimum distance of 20 m to the north of the existing 
bridge. This is predominantly non-native vegetation particularly weeping willows. The weeping willows 
provide roosting habitat for the grey-headed flying-fox and are part of a nationally important flying-fox 
camp though recent observations in May 2019 indicated that the trees closest to the bridge appear to be 
avoided with fewer flying-foxes in the trees to be cleared.  

The Muswellbrook flying-fox camp plan has identified a core habitat area focused in the ARTC land (see 
Figure 3.2). The core habitat covers approximately 0.94 ha. The Project would clear 0.05 ha or five per cent 
of the Muswellbrook Flying-Fox core habitat, as described in the management plan, and temporarily clear 
approximately 0.08 ha or eight per cent of the understorey in the Muswellbrook Flying-Fox core habitat. 
Based on observations in May 2019, the area occupied by the grey-headed flying fox is slightly larger than 
the core habitat and is concentrated in willows directly above the Hunter River. The approximately extent 
of the camp in May 2019 is 1.2 ha and the Project would clear approximately 0.07 ha or six per cent of the 
current extent of the camp. 

4.1.3 Aquatic Impacts 

Muscle Creek is not mapped as key fish habitat under the NSW DPI Key Fish Habitat Mapping for the 
Muswellbrook LGA (DPI 2019b) and is also not mapped as potentially containing threatened species (DPI 
2019a). Within the study area, Muscle Creek has been classified as Type 3 minimally sensitive fish habitat 
(see Section 3.3.1).  

The Hunter River is mapped as key fish habitat under the NSW DPI Key Fish Habitat Mapping for the 
Muswellbrook LGA (DPI 2019b) and is also mapped as potentially containing the threatened southern 
purple spotted gudgeon (Mogurnda adspersa) under the DPI Freshwater threatened species distribution 
map (DPI 2019a).  
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Within the study area, the Hunter River has been classified as Type 1 Highly sensitive fish habitat to the 
potential habitat to the southern purple spotted gudgeon and Class 1 Major key fish habitat as it is a 
permanently flowing waterway. 

Construction of the piers on the Hunter River would result in direct impact on the edge of the banks 
through construction of temporary piling pad and access platform in the river. This may require placement 
of inert material (aggregate) at the edge of the bank near the existing pier. 

During the proposed work there would be the potential for impacts on the water quality through fuel spills 
and leaks from machinery, and from runoff of soils and materials into the waterway. If not controlled, this 
could lead to a degraded aquatic environment, increased turbidity and contamination of the waterway 
which could reduce the habitat quality for aquatic species. The implementation of the mitigation measures 
listed in Section 5.0 would reduce the likelihood for an incident to occur.  

The Assessment of Significance (refer to Appendix B) determined that no threatened aquatic species are 
likely to be significantly impacted by the proposed works.  

4.1.4 Noise, vibration and light impacts 

The construction period is likely to be up to 30 months starting in March 2020. Human activity, light and 
noise throughout this period may modify habitat for some species however the majority of the species 
occupying habitat in the study area have adapted to urban environment.  

4.1.4.1 Noise and Vibration 

Construction noise and vibration impacts have the potential to adversely impact fauna species. Potential 
impacts include:  

 noise and vibration disturbing the roosting and foraging behavior of fauna species  

 noise and vibration reducing the occupancy of areas of suitable habitat. 

Noise and vibration may impact the grey-headed flying-fox particularly during nursing of young and 
weaning (refer to the Assessment of Significance in Appendix B). It was noted that there was few grey-
headed flying-foxes in the weeping willows close to the bridge itself with grey-headed flying-foxes 
preferring to roost in the weeping willows approximately 10 m away from the bridge. This behaviour is 
likely to be to avoid noise disturbance from trains crossing in the bridge. At the time of the inspection in 
May 2019 two trains crossed the bridge near the camp. It was observed on both occasions that while the 
grey-headed flying-foxes appeared to be unsettled by the train they did not fly from their roosts. However, 
other loud sharp noises may disturb the flying-foxes.  

4.1.4.2 Light reduction 

The construction of the Hunter River underbridge and Muscle Creek underbridge may reduce light 
penetration as the girder structures are not as open as the existing truss structure. However, the height of 
the bridge above the banks is unlikely to limit light penetration such that the habitat structures under the 
deck vary significantly but it may provide shelter for some species.  

Modification of the timing of construction activities, particularly noisy activities, has been developed to 
avoid and minimise potential impacts on fauna, particularly for the grey-headed flying-fox (see Section 5.1). 
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4.1.5 Wildlife Connectivity and habitat fragmentation 

Due to widespread clearing in the vicinity of the study area associated with agricultural and residential land 
use there is general lack of habitat connectivity in the local area and region.  Hunter River provides a 
narrow regional corridor on the lowlands of the Hunter valley for microbat species and other commonly 
recorded fauna species. Muscle Creek provides a highly disturbed and fragmented local riparian corridor 
that is likely to be utilised as foraging habitat for microbat species and other commonly recorded fauna 
species.  No substantial or regionally significant wildlife connectivity corridors were identified within the 
study area. No substantial or regionally significant wildlife connectivity corridors were identified within the 
study area.  

A small area of weeping willows and understorey dominated by exotic species in the Nationally Important 
Flying Fox Camp will be removed for construction footprint and temporarily as a laydown area. An 
Assessment of Significance under the BC Act and EPBC Act has been prepared for the vulnerable grey-
headed flying-fox (refer to Appendix B) and has determined that the removal of these trees and 
understorey will not impact wildlife connectivity or habitat fragmentation for this highly mobile species.  

4.2 Operational Impacts 

Operation of the new rail line and bridge structures is likely to result in a reduction in noise impacts for 
fauna particularly the grey-headed flying-fox. No other substantial change to indirect or operational 
impacts of the rail line on the biodiversity values of surrounding lands are expected. 

Rehabilitation of the banks of the waterways and the temporary disturbance areas on the ARTC land 
between the Hunter River and Muscle Creek is likely to improve the quality of habitat and connectivity 
values. 

4.3 Cumulative Impacts 

ARTC propose to upgrade the underbridge at Bridge Street at the same time as this Project. The Bridge 
Street project is subject to a separate environmental assessment. No other construction activities from 
other projects are known to be occurring in the vicinity of the study area. The proposed works is unlikely to 
result in any cumulative impacts on local biodiversity due to the highly disturbed existing environment.  

Approximately 0.04 ha of Hunter Floodplain Red Gum Woodland in the NSW North Coast and Sydney Basin 
Bioregion EEC (BC Act) will require temporary removal and will be rehabilitated at the end of construction. 
Trimming of one limb of a river red gum (Eucalyptus camaldulensis) may also be required. This negligible 
impact on this highly degraded area of EEC is not considered significant (refer to Appendix B.1).  

The portion of the Hunter River that intersects the study area has been identified a Type 1 Highly sensitive 
fish habitat and the portion of Muscle Creek that intersects the study area has been identified as Type 3 
minimally sensitive fish habitat. Cumulative impacts to the river and creek are unlikely due to mitigation 
strategies described in Section 5. No other construction activities are known to be occurring that may cause 
cumulative impacts to either water body.  
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4.4 Assessment of significance 

4.4.1 BC Act  

A Five-Part Test under the EP&A Act was undertaken for the Hunter Floodplain Red Gum Woodland in the 
NSW North Coast and Sydney Basin Bioregions EEC, Eucalyptus camaldulensis endangered population in the 
Hunter catchment, the vulnerable grey-headed flying fox, vulnerable dusky woodswallow (Artamus 
cyanopterus cyanopterus) and vulnerable white-bellied sea eagle (refer to Appendix B.1).  

The Five-Part Test concluded that the proposed works may impact the grey-headed flying-fox (Pteropus 
poliocephalus) particularly where intensive noisy construction activities occur when the young are 
dependent on their mothers (refer to Appendix B.1). However, modification of work schedule to avoid 
work on the island and Hunter River when there are dependent young in the camp should avoid and 
minimise the impact and risk to the population reducing the impact such that it will not significantly impact 
the population.  

Regarding potential impacts on all other biodiversity matters, no other threatened fauna or flora identified 
within the study area (see Table 3.3) will be significantly impacted (refer to Appendix B.1).  

4.4.2 FM Act 

A Seven-Part Test under the FM Act was undertaken for the southern purple spotted gudgeon (Mogurnda 
adspersa) (refer to Appendix B.2).  

Given that the species is not known to occur within the immediate study area or surrounds and the small-
scale nature and extent of the Project, the Seven-Part Test concluded the proposed works are unlikely to 
significantly impact the southern purple spotted gudgeon (Mogurnda adspersa). 

4.4.3 EBPC Act  

An Assessment of Significance under the EPBC Act was undertaken for the vulnerable grey-headed flying 
fox and for the migratory white-bellied sea-eagle (see Appendix B.3).  

The assessment for the grey-headed flying-fox considered the Referral guideline for management actions in 
grey-headed and spectacled flying-fox camps (DoE 2015) which notes that actions taken at a camp that are 
likely to require referral under the EPBC Act, because they are likely to have a significant impact, include: 
clearing vegetation, dispersal of animals, in situ management or other impacts on nationally important 
flying-fox camps that are not carried out in accordance with relevant mitigation measures. The Project is 
not minor, routine camp management and is unable to be carried out in accordance with the mitigation 
standards provided in Part 3 of the referral guideline, therefore there is a risk of significant impact to the 
camp, accordingly the Project is being referred under Part 9 of the EPBC Act.  
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5.0 Avoid, minimise and mitigate impacts 

5.1 Avoidance and minimisation of impacts 

Through the environmental impact assessment of the Project, ARTC have and will continue to implement 
actions to avoid and minimise impacts on the environment. This includes: 

 Disturbance restricted to the minimum area required for the Project footprint to avoid native 
vegetation including the River Red Gum/River Oak Riparian woodland wetland in the Hunter Valley and 
to minimise clearance of habitat in the Muswellbrook flying-fox camp. This included:  

o Locating the temporary access bridge in a section of Muscle Creek that does not support any 
canopy trees, particularly river red gums and river oaks. 

o Avoiding clearance of river red gums and limiting disturbance to removal of one limb. 

o Ancillary facilities, laydown areas and access tracks have been located in disturbed land and/or 
areas of non-native vegetation avoiding the need for removal of native vegetation particularly river 
red gums.  

o Associated spoil from clearing is to be stockpiled out of any surrounding native vegetation, in 
particular, the River Red Gum/River Oak Riparian woodland wetland in the Hunter Valley. 

 The Project will not use surface water in the Hunter River or result in drawdown of the groundwater 
and avoids altering the microclimate of the camp. 

 Temporary bridge proposed instead of causeway to minimise impacts on Muscle Creek and aquatic 
habitat. 

 Silt curtains would not be installed across Muscle Creek or Hunter River such that fish passage is 
blocked. 

 The Project has been modified so that the timing of construction activities, particularly noisy activities, 
has been developed cognisant of the indicative reproductive cycle for the grey-headed flying-fox 
presented in Figure 3.3, to avoid and minimise impacts on the reproductive cycle of the grey-headed 
flying-fox particularly:  

o to avoid when the females are heavily pregnant,  

o when the mothers are carrying dependent young, and  

o when the young have been left at the roost while the mothers forage. 

An outline is provided in Table 5.1 of the likely construction activity controls that would be applied 
across the project at different stages of the reproductive cycle of the grey-headed flying-fox.  
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Table 5.1 Grey-headed Flying-fox Indicative Reproductive Cycle, Risks and Construction Activity Controls  

Mth Reproductive Stage Risk Comments and controls Project works and controls 

Mar Peak 
Conception 

Lactation Low – conception will occur  

Low - young are weaning, flying 
independently and leaving camp to forage 
over night 

Low – risk of heat stress 

 Males establish mating territories. 
Conception will happen where 
established. 

 Heat stress protocol 

 Ancillary works commence (off 
island). 

Apr Independent 

May Gestation – 
first and 
second 
trimester 

Low – flying-foxes migrate 

Low – foraging  

Low –in the event that there is significant 
flowering event and influx of flying foxes 
there is a low risk that the grey-headed 
flying-fox camp will extend upstream of 
ARTC land. 

 Grey-headed flying-fox less likely to be 
in the camp as migrating north or to the 
coastal lowlands with seasonal 
flowering. Some individuals likely to stay 
over winter. 

 Nudging/preclearance surveys grey-
headed flying-fox establish roosts 
elsewhere. 

 Likely that grey-headed flying-fox 
desensitising to construction activity. 

 All vegetation clearing on island 
and banks of the Hunter River to 
occur in June or July. To be 
undertaken in accordance with 
clearing protocol. 

 Piling/work on island (including 
temp bridge). Driven piles 
possibly steel or augering with 
concrete. Noisiest activity likely 
to be ‘spin off.’  

 Concreting 

Jun 

Jul 

Aug Final 
trimester 

Low – mothers that have previously 
occupied willows in impact area will 
establish a roosting site in the willows in 
core habitat near the water.  

Medium – risk of aborting foetus if 
disturbance is acute. 

Low – in the event that there is significant 
flowering event and influx of flying foxes 
there is a low risk that the camp will extend 
upstream of ARTC land closer to residential 
areas. 

 Grey-headed flying-fox mothers 
establish roosting sites away from 
cleared areas and noise. 

 Monitoring – for pregnant females and 
birthing, stop if impacts 

 Individuals that overwintered likely to 
be more conditioned to construction 
activity (noting vegetation cleared and 
works not in immediate camp extent) 

 Stop work protocol. 

 In the event that heavily 
pregnant females present and/or 
aborted foetuses are observed, 
work on island and Hunter River 
to stop. Reassess situation in line 
with the stop work protocol. 
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Mth Reproductive Stage Risk Comments and controls Project works and controls 

Sep Peak 
Birthing 

Lactation High – risk of losing foetus or dropping 
dependent young if disturbance acute 

Low – risk of heat stress 

 No work on island 

 Wider camp likely to be desensitised to 
some construction activity 

 Monitoring - stop if impacts 

 Work continues on Muscle Creek 
away from core habitat and 
roosting grey-headed flying-fox. 

 Implement noise minimising 
protocols 

Oct  

Nov  

Dec Young left 
at roost 
overnight 

 Low - mothers with young at camp during 
day/construction times. 

Low – young will start to fly out to forage in 
January/February and may be susceptible to 
stress if disturbed at camp during the day. 

Medium – risk of heat stress 

 No night works on island while parents 
absent 

 Monitoring - stop if impacts 

 Heat stress protocol 

 Likely that grey-headed flying-fox 
further desensitised to activity 

 A restricted work zone off the 
island and potentially on the 
banks of Muscle Creek may be 
implemented subject to 
monitoring of response of grey-
headed flying-fox. 

 In the event that dependent 
young are dropped or 
independent young are stressed 
or mothers are stressed, work on 
island and Hunter River to stop. 
Reassess situation in line with 
the stop work protocol. 

 No night work on island when 
independent young are left in 
creches at camp overnight. 

 Work to stop as required to 
comply with heat stress protocol. 

Jan  

Feb  

Mar Peak 
Conception 

Lactation Low – conception will occur 

Low - young are weaning, flying 
independently and leaving camp to forage 
over night 

Low – risk of heat stress 

 Male grey-headed flying-fox establish 
mating territories. Conception will 
happen where established. 

 Heat stress protocol. 

 Grey-headed flying-fox more 
conditioned/desensitised to 
disturbance. 

 Work continues in consideration 
of monitoring and specialist 
reassessment of work areas and 
activities. 

Apr Independent 
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Mth Reproductive Stage Risk Comments and controls Project works and controls 

May Gestation – 
first and 
second 
trimester 

Independent Low – nomadic foraging 

Low – foraging 

Low – in the event that there is significant 
flowering event and influx of flying foxes, 
there is a risk that the camp will extend 
upstream of ARTC land closer to the 
residential areas. 

 Grey-headed flying-fox less likely to be 
in the camp as migrating north or to the 
coastal lowlands with seasonal 
flowering. Some individuals likely to stay 
over winter. 

 Likely that grey-headed flying-fox 
desensitising to construction activity. 

 Complete noisy activities on the 
island and western bank of 
Hunter River. 

Jun 

Jul 

Aug Final 
trimester 

Low – mothers will establish a roosting site 
in willows near water 

Medium – risk of losing foetus if disturbance 
is acute. 

Low – in the event that there is significant 
flowering event and influx of flying foxes 
there is a risk that the grey-headed flying-
fox camp will extend upstream of ARTC land. 

 Grey-headed flying-fox mothers 
establish roosting sites away from 
cleared areas and noise. 

 Stop work protocol. 

 Monitoring – for pregnant females and 
birthing, stop if impacts. 

 Individuals that overwintered more 
conditioned to construction activity in 
vicinity (noting vegetation cleared and 
works not in immediate camp extent). 

 In the event that heavily 
pregnant females present and/or 
foetuses aborted, work on island 
and Hunter River to stop. 
Reassess situation in line with 
the stop work protocol. 

Sep Peak 
Birthing 

Lactation High – risk of abortion or dropping 
dependent young if disturbance acute 

Low – risk of heat stress 

 No work on island. 

 Wider camp likely to be desensitised to 
some construction activity. 

 Monitoring - stop if impacts. 

 Work continues on Muscle Creek 
away from core habitat and 
roosting grey-headed flying-fox. 

Oct 

Nov 
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Mth Reproductive Stage Risk Comments and controls Project works and controls 

Dec Young left 
at roost 

Lactation Low - mothers with young at camp during 
day/construction times. 

Low – young will start to fly out to forage in 
January/February and may be susceptible to 
stress if disturbed at camp during the day. 

Medium – risk of heat stress 

 No night works on island while parents 
absent. 

 Monitoring - stop if impacts. 

 Heat stress protocol. 

 Likely that grey-headed flying-fox 
further desensitised to construction 
activity. 

 A restricted work zone off the 
island and potentially on the 
banks of Muscle Creek may be 
implemented subject to 
monitoring of response of grey-
headed flying-fox. 

 In the event that dependent 
young are dropped or 
independent young are stressed 
or mothers are stressed, work on 
island and Hunter River to stop. 
Reassess situation in line with 
the stop work protocol. 

 No night work on island when 
independent young are left in 
creches at camp overnight. 

 Work to stop as required to 
comply with heat stress protocol. 

Jan 

Feb 
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5.2 Mitigation measures 

Mitigation measures are recommended to further reduce the impacts to native biodiversity. These are 
provided below and would be included in the Flora and Fauna Management Sub Plan (FFMP) of the 
Construction Environmental Management Plan (CEMP). A separate Grey-headed Flying-fox Management 
Plan would be included in the CEMP.  

Mitigation measures to be included in the management plans include: 

 Perform a daily pre-start inspection to identify sensitive habitat areas, species and controls 

 Manage risk of sediment runoff and adverse water quality:  

o Erosion and sediment controls would be established in accordance with an erosion and 
sedimentation plan to be produced for the proposed works. 

o All disturbed areas would be stabilised to reduce the potential for future erosion and once the 
proposed works are completed, all disturbed areas would be sealed or landscaped. 

o Sediment fencing, controlled site access and silt curtains would be provided and implemented for 
works surrounding the Hunter River and Muscle Creek. Instream silt curtains shall be implemented 
and maintained for construction where temporary infrastructure required for the construction of 
bridge piers extends into the waterway. Silt curtains to be installed so that they do not block fish 
passage.  

o All erosion and sediment control measures would be inspected maintained and cleaned during the 
proposed works, removal and management activities. 

o Floating booms/silt curtains to be placed downstream of the Hunter River and Muscle Creek during 
construction. 

 Vegetation management: 

o ‘No Go’ zones to be defined by an ecologist in the field and areas fenced using either para-web 
fencing tape or fencing as appropriate.  

o Targeted weed management to be implemented before clearance and at regular intervals during 
construction period in accordance with weed management plan in the CEMP. Weed management 
measures to target priority weeds be in accordance with the Hunter Regional Strategic Weed 
Management Plan 2017-2022 (Hunter LLS 2017). 

o Retain mature/established trees where feasible and clearly mark trees prior to works as ‘No Go’ 
zones 

o Retain understorey shrubs and groundcover as far as practicable and demarcate as ‘No Go’ zone 

o Use existing access roads, where applicable, to minimise disturbance to vegetated areas 

o Avoid parking vehicles, storing construction materials and placing stockpiles within the drip zone of 
trees (generally provide at least 5 metres distance) or as far as is practicable in order to avoid 
disturbance to the root zone. 

o Where clearing has occurred, revegetate using indigenous species, preferably those endemic to the 
local area, where appropriate.  
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 Fauna management 

o Perform a daily pre-start inspection to identify sensitive habitat areas, species and controls. 

o Retain mature trees where feasible and clearly mark trees prior to works as ‘no go’ zones. 

o Do not disturb or harm fauna on site. 

o Identify hollow bearing logs and plan relocation prior to site activities. 

o Ensure good site housekeeping to prevent pest animals. 

o Cover all excavations over night to prevent fauna being trapped. 

o If native fauna is present works should avoid the fauna until the fauna has relocated away from the 
site. 

o If native fauna is injured or trapped onsite, contact the state wildlife authority to arrange for 
collection/removal from site. 

o If previously unidentified nesting animals (including bats and birds) stop works in the immediate 
vicinity and contact the ARTC Project Manager. 

o Obtain FM Act approvals if required and implement associated conditions 

Work in the Flying-fox Core Habitat to be managed in accordance with project Grey-headed Flying-fox 
Management Plan (Umwelt 2019). 

5.3 Permits 

The Project would require the following permits under the FM Act for: 

 Dredging and reclamation work in water land, ARTC must apply for a permit under Section 200 of the 
FM Act. The works are unlikely to be considered as ‘minor works’ and therefore the exemption that 
may be provided clause 263 of the Fisheries Management (General) Regulation 2010 is unlikely to 
apply. 

 Blockage/obstruction of free passage of fish under Section 219 of the FM Act. The Project would 
temporarily alter the watercourse and flows and to all intents and purposes may obstruct fish passage 
at some stages during construction.  

The Project is in and adjacent to core habitat of a Nationally Important Flying-fox camp for the vulnerable 
grey-headed flying-fox. The Referral guideline for management actions in grey-headed and spectacled 
flying-fox camps (DoE 2015) notes that actions taken at a camp that are likely to require referral under the 
EPBC Act, because they are likely to have a significant impact, include: 

 Clearing vegetation, dispersal of animals, in situ management or other impacts on nationally important 
flying-fox camps that are not carried out in accordance with relevant mitigation measures. 

Mitigations standards in the referral guidelines that the Project may not be able to comply with include: 

 The action may occur when the camp contains females in the late stages of pregnancy or have 
dependent young that cannot fly on their own. Work in the area has been modified and controls have 
been identified in Table 5.1 to minimise adverse risk to pregnant females and/or dependent young. 
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 Construction will occur between 7am and 6pm Monday to Friday and 8am to 1pm Saturday excepting 
for three one-week periods of track possessions when work would be conducted over three 
consecutive nights. This is not in keeping with the mitigation standard whereby noise is limited to a 
maximum of 2.5 hours in any 12-hour periods at or before sunrise or sunset. Work in the area has been 
modified and controls have been identified in Table 5.1 to minimise adverse risk to pregnant females 
and/or dependent young. 

The Project is an action that is not routine camp management and mitigation standards are unable to be 
complied with such that a significant impact may occur and a referral to the Commonwealth DoEE is 
recommended. 

5.4 Offset of Residual Impacts 

The impact assessments have identified that construction of the Project would not have a significant impact 
on state and federally listed threatened ecological communities. Accordingly, offsetting of significant 
impacts is not required.  

The Project will clear five per cent of a grey-headed flying-fox core habitat area and construction activity 
may disturb flying-fox such that individuals in the camp are affected at some stages of their life cycle by 
construction activity. ARTC propose to restore the area temporarily cleared for construction and to 
rehabilitate the area between the confluence of the Hunter River and Muscle Creek.  

The rehabilitation would focus on the banks of the Hunter River and Muscle Creek below the high terrace 
and aim to improve the condition of the state listed Hunter Floodplain Red Gum Woodland in the NSW 
North Coast and Sydney Basin Bioregions EEC, Eucalyptus camaldulensis endangered population in the 
Hunter catchment and to provide habitat for the flying-fox. This measure is aimed at expanding the area of 
core habitat and to ensure that the camp for flying-foxes occurs in an area that has reduced human flying-
fox conflicts. As noted in this assessment, the flying-foxes are preferentially roosting in weeping willows. 
While these are introduced species the rehabilitation work would retain the weeping willows along the 
Hunter River and Muscle Creek until such time as the flying-foxes are occupying the rehabilitation areas.  

ARTC would facilitate Muswellbrook Shire Council in monitoring and management of the camp by providing 
access to their land, to the north of the rail corridor, for monitoring, at the minimum quarterly counts for 
the CSIRO flying-fox monitoring program.  
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6.0 Conclusion 

The replacement of the existing underbridges over the Hunter River and Muscle Creek with a single 
underbridge will include total removal of 0.24 ha of vegetation: 

 0.08 ha non-native riparian vegetation 

 0.14 ha non-native vegetation; and 

 0.02 ha River Red Gum / River Oak Riparian woodland wetland in the Hunter Valley. 

In addition, site facilities during construction will require removal of the understorey and/or temporarily 
modify:  

 0.02 ha River Red Gum/River Oak Riparian woodland wetland in the Hunter Valley  

 0.03 ha non-native riparian vegetation 

 0.33 ha non-native vegetation. 

Hunter Floodplain Red Gum Woodland in the NSW North Coast and Sydney Basin Bioregions EEC, 
Eucalyptus camaldulensis endangered population in the Hunter catchment, the grey-headed flying fox 
listed under the BC Act and EPBC Act, the white-bellied sea eagle listed as threatened under the BC Act and 
migratory under the EPBC Act and the dusky woodswallow listed as vulnerable under the BC Act were 
identified within the study area. The southern purple spotted gudgeon listed under the FM Act was 
identified as potentially occurring within the Hunter River.  

A targeted survey for threatened microbat species listed under the BC Act and/or EBPC Act identified that 
the underbridges over the Hunter River and Muscle Creek is not considered to provide roosting or breeding 
habitat for threatened microbat species known to occur in the local area and therefore an assessment 
under the BC Act and EPBC Act was not required.  

No other migratory species, endangered populations or threatened ecological communities were recorded 
within the study area during the survey. 

Assessments of the significance of the impact of the Project on threatened entities under state legislation 
(the BC Act/FM Act) concluded that the Project is unlikely to impact on the EEC, endangered population, 
white-bellied sea-eagle, dusky woodswallow or southern purple spotted gudgeon.  

Where construction occurs during critical reproductive periods there is a risk of loss of young and 
disruption of the breeding cycle of the grey-headed flying-fox (Pteropus poliocephalus) within the camp. 
However through modification of the construction program to avoid activity and noisy activity on the island 
and banks of the Hunter River during critical reproductive period to minimise impact on the grey-headed 
flying-fox camp, the project is unlikely to significantly impact the population of the grey-headed flying-fox.  

An assessment of the impact of the Project on the grey-headed flying-fox under the EPBC Act concluded 
that, the Project may have a significant impact on an important population of the grey-headed flying-fox 
when works are undertaken during critical reproductive period. Given that the Project is unable to be 
carried out in accordance with the mitigation standards for actions in a nationally important flying-fox 
camp, the Project has been referred to the Commonwealth DoEE for consideration of the significance of 
the impact on a nationally important camp for the grey-headed flying-fox. 
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In considering the Project, this assessment has examined and taken into account to the fullest extent 
possible, all matters affecting or likely to affect the environment by reason of that activity.  

The construction works described in the Project would have some minimal short-term environmental 
impacts associated with the construction activities which can be ameliorated satisfactorily through the 
implementation of specific controls and mitigation measures.  

Having regard to the mitigation and management measures proposed, the environmental impacts from the 
Project on the environment, as a whole, would be minor and a species impact statement is not required.  
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Kingdom Class Family Scientific Name Common Name
NSW 

status

Comm. 

status
Records Info

Animalia Reptilia Pygopodidae Delma impar Striped Legless Lizard V,P V 5

Animalia Aves Anseranatidae Anseranas semipalmata Magpie Goose V,P 1

Animalia Aves Apodidae Hirundapus caudacutus White-throated Needletail P C,J,K 1

Animalia Aves Ciconiidae Ephippiorhynchus asiaticus Black-necked Stork E1,P 1

Animalia Aves Ardeidae Ardea ibis Cattle Egret P C,J 4

Animalia Aves Accipitridae Circus assimilis Spotted Harrier V,P 1

Animalia Aves Accipitridae Haliaeetus leucogaster White-bellied Sea-Eagle V,P C 4

Animalia Aves Accipitridae Hieraaetus morphnoides Little Eagle V,P 1

Animalia Aves Falconidae Falco subniger Black Falcon V,P 1

Animalia Aves Psittacidae Glossopsitta pusilla Little Lorikeet V,P 1

Animalia Aves Meropidae Merops ornatus Rainbow Bee-eater P J 1

Animalia Aves Climacteridae Climacteris picumnus victoriae Brown Treecreeper (eastern 

subspecies)

V,P 3

Animalia Aves Acanthizidae Chthonicola sagittata Speckled Warbler V,P 5

Animalia Aves Meliphagidae Anthochaera phrygia Regent Honeyeater E4A,P CE 1

Animalia Aves Artamidae Artamus cyanopterus 

cyanopterus

Dusky Woodswallow V,P 4

Data from the BioNet BioNet Atlas website, which holds records from a number of custodians. The data are only indicative and cannot be considered a 

comprehensive inventory, and may contain errors and omissions. Species listed under the Sensitive Species Data Policy may have their locations denatured (^ 

rounded to 0.1Â°; ^^ rounded to 0.01Â°). Copyright the State of NSW through the Office of Environment and Heritage. Search criteria : Licensed Report of all 

Valid Records of Threatened (listed on TSC Act 1995) ,Commonwealth listed ,CAMBA listed ,JAMBA listed or ROKAMBA listed Entities in selected area [North: -

32.22 West: 150.83 East: 150.93 South: -32.32] returned a total of 144 records of 32 species.

https://www.environment.nsw.gov.au/threatenedspeciesapp/profile.aspx?id=10211
https://www.environment.nsw.gov.au/threatenedspeciesapp/profile.aspx?id=10056
https://www.environment.nsw.gov.au/threatenedspeciesapp/profile.aspx?id=10275
https://www.environment.nsw.gov.au/threatenedspeciesapp/profile.aspx?id=20134
https://www.environment.nsw.gov.au/threatenedspeciesapp/profile.aspx?id=20322
https://www.environment.nsw.gov.au/threatenedspeciesapp/profile.aspx?id=20131
https://www.environment.nsw.gov.au/threatenedspeciesapp/profile.aspx?id=20269
https://www.environment.nsw.gov.au/threatenedspeciesapp/profile.aspx?id=20111
https://www.environment.nsw.gov.au/threatenedspeciesapp/profile.aspx?id=10171
https://www.environment.nsw.gov.au/threatenedspeciesapp/profile.aspx?id=10722
https://www.environment.nsw.gov.au/threatenedspeciesapp/profile.aspx?id=10841
https://www.environment.nsw.gov.au/threatenedspeciesapp/profile.aspx?id=20303
https://www.environment.nsw.gov.au/threatenedspeciesapp/profile.aspx?id=10768


Animalia Aves Estrildidae Stagonopleura guttata Diamond Firetail V,P 2

Animalia Mammalia Dasyuridae Dasyurus maculatus Spotted-tailed Quoll V,P E 3

Animalia Mammalia Phascolarctidae Phascolarctos cinereus Koala V,P V 1

Animalia Mammalia Petauridae Petaurus norfolcensis Squirrel Glider V,P 2

Animalia Mammalia Pteropodidae Pteropus poliocephalus Grey-headed Flying-fox V,P V 10

Animalia Mammalia Molossidae Mormopterus norfolkensis Eastern Freetail-bat V,P 4

Animalia Mammalia Vespertilionidae Chalinolobus dwyeri Large-eared Pied Bat V,P V 1

Animalia Mammalia Vespertilionidae Falsistrellus tasmaniensis Eastern False Pipistrelle V,P 2

Animalia Mammalia Vespertilionidae Miniopterus australis Little Bentwing-bat V,P 1

Animalia Mammalia Vespertilionidae Miniopterus schreibersii 

oceanensis

Eastern Bentwing-bat V,P 6

Animalia Mammalia Vespertilionidae Myotis macropus Southern Myotis V,P 1

Animalia Mammalia Vespertilionidae Vespadelus troughtoni Eastern Cave Bat V,P 3

Plantae Flora Fabaceae (Mimosoideae) Acacia pendula Acacia pendula population in the 

Hunter catchment

E2 28

Plantae Flora Myrtaceae Eucalyptus camaldulensis Eucalyptus camaldulensis population in 

the Hunter catchment

E2 28

Plantae Flora Orchidaceae ^^Cymbidium canaliculatum Cymbidium canaliculatum population 

in the Hunter Catchment

E2,P,2 8

https://www.environment.nsw.gov.au/threatenedspeciesapp/profile.aspx?id=10768
https://www.environment.nsw.gov.au/threatenedspeciesapp/profile.aspx?id=10207
https://www.environment.nsw.gov.au/threatenedspeciesapp/profile.aspx?id=10616
https://www.environment.nsw.gov.au/threatenedspeciesapp/profile.aspx?id=10604
https://www.environment.nsw.gov.au/threatenedspeciesapp/profile.aspx?id=10697
https://www.environment.nsw.gov.au/threatenedspeciesapp/profile.aspx?id=10544
https://www.environment.nsw.gov.au/threatenedspeciesapp/profile.aspx?id=10157
https://www.environment.nsw.gov.au/threatenedspeciesapp/profile.aspx?id=10331
https://www.environment.nsw.gov.au/threatenedspeciesapp/profile.aspx?id=10533
https://www.environment.nsw.gov.au/threatenedspeciesapp/profile.aspx?id=10534
https://www.environment.nsw.gov.au/threatenedspeciesapp/profile.aspx?id=10549
https://www.environment.nsw.gov.au/threatenedspeciesapp/profile.aspx?id=10829
https://www.environment.nsw.gov.au/threatenedspeciesapp/profile.aspx?id=10967
https://www.environment.nsw.gov.au/threatenedspeciesapp/profile.aspx?id=10968
https://www.environment.nsw.gov.au/threatenedspeciesapp/profile.aspx?id=20049
https://www.environment.nsw.gov.au/threatenedspeciesapp/profile.aspx?id=20075


Plantae Flora Orchidaceae ^^Diuris tricolor Pine Donkey Orchid population in the 

Muswellbrook local government area

E2,V,P,

2

5

Plantae Flora Orchidaceae ^^Diuris tricolor Pine Donkey Orchid V,P,2 5

https://www.environment.nsw.gov.au/threatenedspeciesapp/profile.aspx?id=20075
https://www.environment.nsw.gov.au/threatenedspeciesapp/profile.aspx?id=10243


EPBC Act Protected Matters Report

This report provides general guidance on matters of national environmental significance and other matters
protected by the EPBC Act in the area you have selected.

Information on the coverage of this report and qualifications on data supporting this report are contained in the
caveat at the end of the report.

Information is available about Environment Assessments and the EPBC Act including significance guidelines,
forms and application process details.

Other Matters Protected by the EPBC Act
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Summary

This part of the report summarises the matters of national environmental significance that may occur in, or may
relate to, the area you nominated. Further information is available in the detail part of the report, which can be
accessed by scrolling or following the links below. If you are proposing to undertake an activity that may have a
significant impact on one or more matters of national environmental significance then you should consider the
Administrative Guidelines on Significance.

Matters of National Environmental Significance

Listed Threatened Ecological Communities:

Listed Migratory Species:

4

Great Barrier Reef Marine Park:

Wetlands of International Importance:

Listed Threatened Species:

None

30

None

None

National Heritage Places:

Commonwealth Marine Area:

World Heritage Properties:

1

None

14

The EPBC Act protects the environment on Commonwealth land, the environment from the actions taken on
Commonwealth land, and the environment from actions taken by Commonwealth agencies. As heritage values of a
place are part of the 'environment', these aspects of the EPBC Act protect the Commonwealth Heritage values of a
Commonwealth Heritage place. Information on the new heritage laws can be found at
http://www.environment.gov.au/heritage

This part of the report summarises other matters protected under the Act that may relate to the area you nominated.
Approval may be required for a proposed activity that significantly affects the environment on Commonwealth land,
when the action is outside the Commonwealth land, or the environment anywhere when the action is taken on
Commonwealth land. Approval may also be required for the Commonwealth or Commonwealth agencies proposing to
take an action that is likely to have a significant impact on the environment anywhere.

A permit may be required for activities in or on a Commonwealth area that may affect a member of a listed threatened
species or ecological community, a member of a listed migratory species, whales and other cetaceans, or a member of
a listed marine species.

Other Matters Protected by the EPBC Act

None

None

None

Listed Marine Species:

Whales and Other Cetaceans:

21

Commonwealth Heritage Places:

7

1

Critical Habitats:

Commonwealth Land:

Commonwealth Reserves Terrestrial:

NoneAustralian Marine Parks:

Extra Information

This part of the report provides information that may also be relevant to the area you have nominated.

None

NoneState and Territory Reserves:

Nationally Important Wetlands:

1Regional Forest Agreements:

Invasive Species: 31

NoneKey Ecological Features (Marine)

http://www.environment.gov.au/protection/environment-assessments
http://www.environment.gov.au/epbc/permits-and-application-forms


Details

Wetlands of International Importance (Ramsar) [ Resource Information ]
Name Proximity
Hunter estuary wetlands 50 - 100km upstream

Listed Threatened Species [ Resource Information ]
Name Status Type of Presence
Birds

Regent Honeyeater [82338] Critically Endangered Foraging, feeding or related
behaviour likely to occur
within area

Anthochaera phrygia

Australasian Bittern [1001] Endangered Species or species habitat
may occur within area

Botaurus poiciloptilus

Curlew Sandpiper [856] Critically Endangered Species or species habitat
may occur within area

Calidris ferruginea

Red Goshawk [942] Vulnerable Species or species habitat
likely to occur within area

Erythrotriorchis radiatus

Painted Honeyeater [470] Vulnerable Species or species habitat
likely to occur within area

Grantiella picta

Swift Parrot [744] Critically Endangered Species or species habitat
known to occur within area

Lathamus discolor

Eastern Curlew, Far Eastern Curlew [847] Critically Endangered Species or species habitat
may occur within area

Numenius madagascariensis

Australian Painted-snipe, Australian Painted Snipe
[77037]

Endangered Species or species habitat
may occur within area

Rostratula australis

Frogs

For threatened ecological communities where the distribution is well known, maps are derived from recovery
plans, State vegetation maps, remote sensing imagery and other sources. Where threatened ecological
community distributions are less well known, existing vegetation maps and point location data are used to
produce indicative distribution maps.

Listed Threatened Ecological Communities [ Resource Information ]

Name Status Type of Presence
Central Hunter Valley eucalypt forest and woodland Critically Endangered Community likely to occur

within area
Hunter Valley Weeping Myall (Acacia pendula)
Woodland

Critically Endangered Community may occur
within area

Lowland Rainforest of Subtropical Australia Critically Endangered Community may occur
within area

White Box-Yellow Box-Blakely's Red Gum Grassy
Woodland and Derived Native Grassland

Critically Endangered Community likely to occur
within area

Matters of National Environmental Significance



Name Status Type of Presence

Giant Burrowing Frog [1973] Vulnerable Species or species habitat
may occur within area

Heleioporus australiacus

Green and Golden Bell Frog [1870] Vulnerable Species or species habitat
may occur within area

Litoria aurea

Booroolong Frog [1844] Endangered Species or species habitat
may occur within area

Litoria booroolongensis

Mammals

Large-eared Pied Bat, Large Pied Bat [183] Vulnerable Species or species habitat
known to occur within area

Chalinolobus dwyeri

Spot-tailed Quoll, Spotted-tail Quoll, Tiger Quoll
(southeastern mainland population) [75184]

Endangered Species or species habitat
known to occur within area

Dasyurus maculatus  maculatus (SE mainland population)

Corben's Long-eared Bat, South-eastern Long-eared
Bat [83395]

Vulnerable Species or species habitat
likely to occur within area

Nyctophilus corbeni

Greater Glider [254] Vulnerable Species or species habitat
may occur within area

Petauroides volans

Brush-tailed Rock-wallaby [225] Vulnerable Species or species habitat
likely to occur within area

Petrogale penicillata

Koala (combined populations of Queensland, New
South Wales and the Australian Capital Territory)
[85104]

Vulnerable Species or species habitat
known to occur within area

Phascolarctos cinereus (combined populations of Qld, NSW and the ACT)

New Holland Mouse, Pookila [96] Vulnerable Species or species habitat
likely to occur within area

Pseudomys novaehollandiae

Grey-headed Flying-fox [186] Vulnerable Foraging, feeding or related
behaviour known to occur
within area

Pteropus poliocephalus

Plants

 [87153] Vulnerable Species or species habitat
may occur within area

Androcalva procumbens

White-flowered Wax Plant [12533] Endangered Species or species habitat
may occur within area

Cynanchum elegans

bluegrass [14159] Vulnerable Species or species habitat
likely to occur within area

Dichanthium setosum

Slaty Red Gum [5670] Vulnerable Species or species habitat
likely to occur within area

Eucalyptus glaucina

 [4325] Critically Endangered Species or species habitat
may occur within area

Euphrasia arguta

 [64942] Vulnerable Species or species habitat
may occur within area

Philotheca ericifolia

a leek-orchid [81964] Critically Endangered Species or species habitat
likely to occur

Prasophyllum sp. Wybong (C.Phelps ORG 5269)



Name Status Type of Presence
within area

Illawarra Greenhood, Rufa Greenhood, Pouched
Greenhood [4562]

Endangered Species or species habitat
may occur within area

Pterostylis gibbosa

Austral Toadflax, Toadflax [15202] Vulnerable Species or species habitat
may occur within area

Thesium australe

 [55231] Endangered Species or species habitat
may occur within area

Tylophora linearis

Reptiles

Striped Legless Lizard [1649] Vulnerable Species or species habitat
known to occur within area

Delma impar

Listed Migratory Species [ Resource Information ]
* Species is listed under a different scientific name on the EPBC Act - Threatened Species list.
Name Threatened Type of Presence
Migratory Marine Birds

Fork-tailed Swift [678] Species or species habitat
likely to occur within area

Apus pacificus

Migratory Terrestrial Species

White-throated Needletail [682] Species or species habitat
known to occur within area

Hirundapus caudacutus

Black-faced Monarch [609] Species or species habitat
known to occur within area

Monarcha melanopsis

Yellow Wagtail [644] Species or species habitat
may occur within area

Motacilla flava

Satin Flycatcher [612] Species or species habitat
known to occur within area

Myiagra cyanoleuca

Rufous Fantail [592] Species or species habitat
likely to occur within area

Rhipidura rufifrons

Migratory Wetlands Species

Common Sandpiper [59309] Species or species habitat
may occur within area

Actitis hypoleucos

Sharp-tailed Sandpiper [874] Species or species habitat
may occur within area

Calidris acuminata

Curlew Sandpiper [856] Critically Endangered Species or species habitat
may occur within area

Calidris ferruginea

Pectoral Sandpiper [858] Species or species habitat
may occur within area

Calidris melanotos

Latham's Snipe, Japanese Snipe [863] Species or species habitat
may occur within area

Gallinago hardwickii

Eastern Curlew, Far Eastern Curlew [847] Critically Endangered Species or species habitat
may occur within

Numenius madagascariensis



Name Threatened Type of Presence
area

Osprey [952] Species or species habitat
likely to occur within area

Pandion haliaetus

Common Greenshank, Greenshank [832] Species or species habitat
may occur within area

Tringa nebularia

Listed Marine Species [ Resource Information ]
* Species is listed under a different scientific name on the EPBC Act - Threatened Species list.
Name Threatened Type of Presence
Birds

Common Sandpiper [59309] Species or species habitat
may occur within area

Actitis hypoleucos

Fork-tailed Swift [678] Species or species habitat
likely to occur within area

Apus pacificus

Great Egret, White Egret [59541] Species or species habitat
likely to occur within area

Ardea alba

Cattle Egret [59542] Species or species habitat
may occur within area

Ardea ibis

Sharp-tailed Sandpiper [874] Species or species habitat
may occur within area

Calidris acuminata

Curlew Sandpiper [856] Critically Endangered Species or species habitat
may occur within area

Calidris ferruginea

Commonwealth Land [ Resource Information ]
The Commonwealth area listed below may indicate the presence of Commonwealth land in this vicinity. Due to
the unreliability of the data source, all proposals should be checked as to whether it impacts on a
Commonwealth area, before making a definitive decision. Contact the State or Territory government land
department for further information.

Name
Commonwealth Land -
Commonwealth Land - Australian Postal Commission
Commonwealth Land - Australian Telecommunications Commission
Commonwealth Land - Commonwealth Bank of Australia
Commonwealth Land - Commonwealth Trading Bank of Australia
Commonwealth Land - Defence Housing Authority
Defence - MUSWELLBROOK GRES DEPOT

Commonwealth Heritage Places [ Resource Information ]
Name StatusState
Historic

Listed placeMuswellbrook Post Office NSW

Other Matters Protected by the EPBC Act



Name Threatened Type of Presence

Pectoral Sandpiper [858] Species or species habitat
may occur within area

Calidris melanotos

Black-eared Cuckoo [705] Species or species habitat
likely to occur within area

Chrysococcyx osculans

Latham's Snipe, Japanese Snipe [863] Species or species habitat
may occur within area

Gallinago hardwickii

White-bellied Sea-Eagle [943] Species or species habitat
likely to occur within area

Haliaeetus leucogaster

White-throated Needletail [682] Species or species habitat
known to occur within area

Hirundapus caudacutus

Swift Parrot [744] Critically Endangered Species or species habitat
known to occur within area

Lathamus discolor

Rainbow Bee-eater [670] Species or species habitat
may occur within area

Merops ornatus

Black-faced Monarch [609] Species or species habitat
known to occur within area

Monarcha melanopsis

Yellow Wagtail [644] Species or species habitat
may occur within area

Motacilla flava

Satin Flycatcher [612] Species or species habitat
known to occur within area

Myiagra cyanoleuca

Eastern Curlew, Far Eastern Curlew [847] Critically Endangered Species or species habitat
may occur within area

Numenius madagascariensis

Osprey [952] Species or species habitat
likely to occur within area

Pandion haliaetus

Rufous Fantail [592] Species or species habitat
likely to occur within area

Rhipidura rufifrons

Painted Snipe [889] Endangered* Species or species habitat
may occur within area

Rostratula benghalensis (sensu lato)

Common Greenshank, Greenshank [832] Species or species habitat
may occur within area

Tringa nebularia



Regional Forest Agreements [ Resource Information ]

Note that all areas with completed RFAs have been included.

Name State
North East NSW RFA New South Wales

Extra Information

Invasive Species [ Resource Information ]
Weeds reported here are the 20 species of national significance (WoNS), along with other introduced plants
that are considered by the States and Territories to pose a particularly significant threat to biodiversity. The
following feral animals are reported: Goat, Red Fox, Cat, Rabbit, Pig, Water Buffalo and Cane Toad. Maps from
Landscape Health Project, National Land and Water Resouces Audit, 2001.

Name Status Type of Presence
Birds

Common Myna, Indian Myna [387] Species or species habitat
likely to occur within area

Acridotheres tristis

Skylark [656] Species or species habitat
likely to occur within area

Alauda arvensis

European Goldfinch [403] Species or species habitat
likely to occur within area

Carduelis carduelis

Rock Pigeon, Rock Dove, Domestic Pigeon [803] Species or species habitat
likely to occur within area

Columba livia

House Sparrow [405] Species or species habitat
likely to occur within area

Passer domesticus

Spotted Turtle-Dove  [780] Species or species habitat
likely to occur within area

Streptopelia chinensis

Common Starling [389] Species or species habitat
likely to occur within area

Sturnus vulgaris

Common Blackbird, Eurasian Blackbird [596] Species or species habitat
likely to occur within area

Turdus merula

Frogs

Cane Toad [83218] Species or species habitat
likely to occur within area

Rhinella marina

Mammals

Domestic Cattle [16] Species or species habitat
likely to occur within area

Bos taurus

Domestic Dog [82654] Species or species habitat
likely to occur within area

Canis lupus  familiaris

Cat, House Cat, Domestic Cat [19] Species or species habitat
likely to occur within area

Felis catus

Feral deer species in Australia [85733] Species or species habitat
likely to occur within area

Feral deer



Name Status Type of Presence

Brown Hare [127] Species or species habitat
likely to occur within area

Lepus capensis

House Mouse [120] Species or species habitat
likely to occur within area

Mus musculus

Rabbit, European Rabbit [128] Species or species habitat
likely to occur within area

Oryctolagus cuniculus

Brown Rat, Norway Rat [83] Species or species habitat
likely to occur within area

Rattus norvegicus

Black Rat, Ship Rat [84] Species or species habitat
likely to occur within area

Rattus rattus

Pig [6] Species or species habitat
likely to occur within area

Sus scrofa

Red Fox, Fox [18] Species or species habitat
likely to occur within area

Vulpes vulpes

Plants

Climbing Asparagus-fern [48993] Species or species habitat
likely to occur within area

Asparagus plumosus

Bitou Bush, Boneseed [18983] Species or species habitat
may occur within area

Chrysanthemoides monilifera

Broom [67538] Species or species habitat
may occur within area

Genista sp. X Genista monspessulana

African Boxthorn, Boxthorn [19235] Species or species habitat
likely to occur within area

Lycium ferocissimum

Prickly Pears [82753] Species or species habitat
likely to occur within area

Opuntia spp.

Radiata Pine Monterey Pine, Insignis Pine, Wilding
Pine [20780]

Species or species habitat
may occur within area

Pinus radiata

Blackberry, European Blackberry [68406] Species or species habitat
likely to occur within area

Rubus fruticosus aggregate

Willows except Weeping Willow, Pussy Willow and
Sterile Pussy Willow [68497]

Species or species habitat
likely to occur within area

Salix spp. except S.babylonica, S.x calodendron & S.x reichardtii

Salvinia, Giant Salvinia, Aquarium Watermoss, Kariba
Weed [13665]

Species or species habitat
likely to occur within area

Salvinia molesta

Fireweed, Madagascar Ragwort, Madagascar
Groundsel [2624]

Species or species habitat
likely to occur within area

Senecio madagascariensis

Athel Pine, Athel Tree, Tamarisk, Athel Tamarisk,
Athel Tamarix, Desert Tamarisk, Flowering Cypress,
Salt Cedar [16018]

Species or species habitat
likely to occur within area

Tamarix aphylla



- non-threatened seabirds which have only been mapped for recorded breeding sites

- migratory species that are very widespread, vagrant, or only occur in small numbers

- some species and ecological communities that have only recently been listed

Not all species listed under the EPBC Act have been mapped (see below) and therefore a report is a general guide only. Where available data
supports mapping, the type of presence that can be determined from the data is indicated in general terms. People using this information in making
a referral may need to consider the qualifications below and may need to seek and consider other information sources.

For threatened ecological communities where the distribution is well known, maps are derived from recovery plans, State vegetation maps, remote
sensing imagery and other sources. Where threatened ecological community distributions are less well known, existing vegetation maps and point
location data are used to produce indicative distribution maps.

- seals which have only been mapped for breeding sites near the Australian continent

Such breeding sites may be important for the protection of the Commonwealth Marine environment.

Threatened, migratory and marine species distributions have been derived through a variety of methods.  Where distributions are well known and if
time permits, maps are derived using either thematic spatial data (i.e. vegetation, soils, geology, elevation, aspect, terrain, etc) together with point
locations and described habitat; or environmental modelling (MAXENT or BIOCLIM habitat modelling) using point locations and environmental data
layers.

The information presented in this report has been provided by a range of data sources as acknowledged at the end of the report.
Caveat

- migratory and

The following species and ecological communities have not been mapped and do not appear in reports produced from this database:

- marine

This report is designed to assist in identifying the locations of places which may be relevant in determining obligations under the Environment
Protection and Biodiversity Conservation Act 1999. It holds mapped locations of World and National Heritage properties, Wetlands of International
and National Importance, Commonwealth and State/Territory reserves, listed threatened, migratory and marine species and listed threatened
ecological communities. Mapping of Commonwealth land is not complete at this stage. Maps have been collated from a range of sources at various
resolutions.

- threatened species listed as extinct or considered as vagrants

- some terrestrial species that overfly the Commonwealth marine area

The following groups have been mapped, but may not cover the complete distribution of the species:

Only selected species covered by the following provisions of the EPBC Act have been mapped:

Where very little information is available for species or large number of maps are required in a short time-frame, maps are derived either from 0.04
or 0.02 decimal degree cells; by an automated process using polygon capture techniques (static two kilometre grid cells, alpha-hull and convex hull);
or captured manually or by using topographic features (national park boundaries, islands, etc).  In the early stages of the distribution mapping
process (1999-early 2000s) distributions were defined by degree blocks, 100K or 250K map sheets to rapidly create distribution maps. More reliable
distribution mapping methods are used to update these distributions as time permits.
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B.1 Five-Part Test under the Biodiversity Conservation Act 2016 

The study area (for the replacement of two underbridges over the Hunter River and Muscle Creek) 
generally consists of disturbed agricultural and residential areas (refer to Figure 1.2 and 3.1). This includes 
existing infrastructure (ARTC rail line and bridges), the Hunter River, Muscle Creek and disturbed 
vegetation. The Project includes permanent impact of 0.24 hectares (ha) for the construction of a viaduct 
underbridge over the Hunter River and Muscle Creek and temporary impact on a further 0.38 ha for a 
temporary bridge over Muscle Creek, laydown areas and site compound. A breakdown of impact of the 
Project on plant community types and habitats is summarised in Table B.1.  

Table B.1 Impacts on Plant Community Types and Habitats in the Study Area 

Plant community type / 
Habitat type 

Extent in 
Study Area 
(hectares) 

Area to be disturbed by Project (ha) 

Bridge 
construction 

footprint 

Understorey 
only to be 
cleared

2
 

Temporary 
bridge

2
  

Ancillary 
Sites

2
 

River Red Gum / River 
Oak Riparian woodland 
wetland in the Hunter 
Valley

1
  

0.10 0.02 0.02 0 0 

Non-Native Riparian 
Vegetation 

0.20 0.076 0.0001 0.029 0.001 

Non-native Vegetation 2.68 0.143 0.25 0.008 0.072 

Core habitat for the 
grey-headed flying-fox 

0.94ha
3
 0.05ha or 5% of 

core habitat 
0.08ha or 8% of 

core habitat 
0 0 

Approximate extent of 
Flying-fox Camp May 
2019 

1.2ha
4
 0.076ha or 6%  0 0 0 

Hollow-bearing 
trees/stags 

6 1 0 0 0 

1 This PCT is representative of Hunter Floodplain Red Gum Woodland in the NSW North Coast and Sydney Basin Bioregions 

endangered ecological community (EEC) and includes the Eucalyptus camaldulensis population in the Hunter catchment - 

endangered population 

2 represents temporary impact area that will be rehabilitated post construction 

3 Area of core habitat as mapped in the Muswellbrook Flying-fox Camp Management Plan. This includes area to the north and 

south of the study area (see Figure 3.2) 

4 Area of flying-fox camp approximated from site observations in May 2019 (see Figure 3.2). 

The following Five-Part Test of Significance has been conducted in accordance with Section 7.3 of the 
Biodiversity Conservation Act 2016 (BC Act) for the species identified as recorded and potentially occurring 
within the study area in Appendix A and includes: 

 Hunter Floodplain Red Gum Woodland in the NSW North Coast and Sydney Basin Bioregions 
endangered ecological community (EEC) (see B1.1) 

 Eucalyptus camaldulensis population in the Hunter catchment - endangered population (see B1.2) 

 grey-headed flying fox (Pteropus poliocephalus) – vulnerable (see B1.3) 
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 white-bellied sea-eagle (Haliaeetus leucogaster) – vulnerable (see B1.4) 

 dusky woodswallow (Artamus cyanopterus cyanopterus) – vulnerable (see B1.5). 

For the purposes of the of the Tests of Significance, the following definitions of the terms: rail corridor, 
ARTC land, ‘the island’, life cycle, viable, local population and risk of extinction have been defined below 
according to the main report and in accordance with the Threatened Species Test of Significance Guidelines 
(OEH 2018). 

Rail corridor: includes the existing rail infrastructure and cleared easement within a fenced boundary.  

ARTC land: includes the existing rail corridor and Lot 1 DP 1165289 being the area of land north of and 
south of the rail corridor, to the north of the caravan park. This parcel of land occurs to the south of the 
confluence of Muscle Creek and the Hunter River and is also referred to herein as ‘the island’ to 
acknowledge that access to this area is restricted. 

Study area: covers 5.24 ha and includes the rail corridor (Lot 1 and Lot 2, DP 966116) between chainage 
289.017 km (at the ‘city end’) to 289.665 km (at the ‘country end’), ARTC land (Lot 1 DP 1165289), ancillary 
sites located in the old fuel depot (Caltex) site (Lot 1 DP430662), and an ancillary site to be located on a 
leased portion of the rural property to the west of the Hunter River (Lot 322 DP997929).  

Life cycle: the series or stages of reproduction, growth, development, ageing and death of an organism.  

Viable: the capacity to successfully complete each stage of the life cycle under normal conditions. 

Local occurrence: the ecological community that occurs within the study area and/or may include the 
occurrence in adjacent areas where the ecological community in the study area forms part of a larger 
contiguous area of that ecological community and the movement of individuals and exchange of genetic 
material across the boundary of the study area can be clearly demonstrated.  

Local population: the population that occurs in the study area. The assessment of the local population may 
be extended to include individuals beyond the study area if it can be clearly demonstrated that contiguous 
or interconnecting parts of the population continue beyond the study area, according to the following 
definitions.  

 The local population of a threatened plant species comprises those individuals occurring in the study 
area or the cluster of individuals that extend into habitat adjoining and contiguous with the study area 
that could reasonably be expected to be cross-pollinating with those in the study area.  

 The local population of resident fauna species comprises those individuals known or likely to occur in 
the study area, as well as any individuals occurring in adjoining areas (contiguous or otherwise) that are 
known or likely to utilise habitats in the study area.  

 The local population of nomadic fauna species comprises those individuals that are likely to occur in the 
study area from time to time.  

 In the case of the grey-headed flying-fox it is the local population includes not only the Muswellbrook 
camp but other known camps within the foraging radius of up to 50 km (that is including Scone, 
Aberdeen, Burdekin Park in Singleton and at the locality of Muscle Creek. However, the assessment also 
acknowledges that while grey-headed flying-foxes have a high level of fidelity to camp sites, it is also 
accepted that all grey-headed flying-foxes in Australia are regarded as a single mobile population that 
moves around freely within its entire national range (DoE 2015, DoEE 2017). 
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Risk of extinction: the likelihood that the local population will become extinct either in the short-term or in 
the long-term as a result of direct or indirect impacts on the viability of that population. 

Areas of outstanding biodiversity value: is an area declared to be of outstanding biodiversity value under 
Part 3 of the BC Act. There are currently two declared areas of outstanding biodiversity value listed in 
Biodiversity Conservation Regulation 2017 being Little Penguin declared area at North Harbour and 
Wollemi Pine declared area. 

B1.1 Hunter Floodplain Red Gum Woodland in the NSW North Coast and Sydney Basin 
Bioregions endangered ecological community (EEC) BC Act 

(1) The following is to be taken into account for the purposes of determining whether a proposed development 
or activity is likely to significantly affect threatened species or ecological communities, or their habitats:  

a) in the case of a threatened species, whether the proposed development or activity 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. 

b) in the case of an endangered ecological community or critically endangered ecological community, whether 
the proposed development or activity:  

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 

The Project will temporarily impact the understorey of up to 0.04ha or 40 per cent of Hunter Floodplain Red Gum 
Woodland in the NSW North Coast and Sydney Basin Bioregions endangered ecological community (EEC) in the 
study area or approximately four per cent of the community along Muscle Creek downstream of Bridge Street. The 
EEC that occurs within the study area and immediate environs is in poor condition due to previous works in the 
area and indirect impacts from urban and rural development in the immediate environs. This disturbance will be 
limited to clearance of an understorey that is dominated by introduced species which make up approximately 86 
per cent of the species.  

Complete removal of canopy species associated with this EEC (river red gum (Eucalyptus camaldulensis)) is not 
required. However, one limb of a river red gum may be trimmed.  

While, this EEC is estimated to have an extent of less than 500 square kilometres (OEH 2011), it is unlikely that the 
Project will have an adverse effect on this ecological community such that its local extent is likely to be placed at 
risk of extinction due to the minimal amount of clearing required in the understorey and no complete removal of 
canopy species associated with this EEC is required.  

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  

The diversity of the EEC within the study area is low due to the current degraded state of the site. The clearing and 
modification of the understorey of 0.04 ha of the Hunter Floodplain Red Gum Woodland in the NSW North Coast 
and Sydney Basin Bioregions EEC is unlikely to substantially and adversely modify the composition of this EEC such 
that its local occurrence is likely to be placed at risk of extinction due to the vegetation being cleared containing 
predominantly exotic species. Weed management and rehabilitation of the impact footprint during construction 
would aim to improve the condition of the EEC. 

c) in relation to the habitat of a threatened species or ecological community:  

i) the extent to which habitat is likely to be removed or modified as a result of the proposed development or 
activity, and 

The Project will require the temporary removal or modification of 0.04 ha of the understorey of Hunter Floodplain 
Red Gum Woodland in the NSW North Coast and Sydney Basin Bioregions EEC and the trimming of one limb of a 
canopy species associated with this EEC. Weed management and rehabilitation of the impact footprint during 
construction would aim to improve the condition of the EEC. 

http://www.austlii.edu.au/cgi-bin/viewdoc/au/legis/nsw/consol_act/bca2016309/s1.6.html#species
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ii) whether an area of habitat is likely to become fragmented or isolated from other areas of habitat as a 
result of the proposed development or activity, and 

The Project will not result in the fragmentation of currently connected areas of habitat as the Project does not 
require complete removal of canopy vegetation associated with this EEC and will result in the clearing of 0.04 
hectares of predominantly exotic species in the understorey.  

iii) the importance of the habitat to be removed, modified, fragmented or isolated to the long-term survival of 
the species or ecological community in the locality, 

The EEC has a restricted distribution and has been heavily cleared in the locality. The remnant in study area occurs 
in a disturbed and fragmented landscape and is in poor condition. However, it still has values for the long-term 
survival of the community in the locality. The retention of the canopy and removal of weeds from the understorey 
will improve the condition of the EEC. Proposal to rehabilitate the island area to the north of the study area, would 
enhance the habitat importance of this area.  

d) whether the proposed development or activity is likely to have an adverse effect on any declared area of 
outstanding biodiversity value (either directly or indirectly) 

The Project will not impact any declared areas of outstanding biodiversity value. 

e) whether the proposed development or activity is or is part of a key threatening process or is likely to 
increase the impact of a key threatening process.  

There is one KTP relevant to this project, being: 

 Clearing of native vegetation. 

The vegetation contained in the study area occurs adjacent to areas of similar quality habitat also containing the 
EEC, and only 0.04 hectares of predominantly exotic vegetation will be cleared or modified. Therefore, the 
implications of this KTP are not considered to be significant. 

Conclusion 

Due to the location of the EEC within the study area, the small area of potential impact, and the minor nature of 
the potential impacts (removal of predominantly exotic understorey species and trimming of one limb of a canopy 
species), the Project is not likely to result in a significant impact to the Hunter Floodplain Red Gum Woodland in the 
NSW North Coast and Sydney Basin Bioregions EEC. 

B1.2 Eucalyptus camaldulensis population in the Hunter catchment - endangered population 

(1) The following is to be taken into account for the purposes of determining whether a proposed development 
or activity is likely to significantly affect threatened species or ecological communities, or their habitats:  

a) in the case of a threatened species, whether the proposed development or activity 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  

River red gum (Eucalyptus camaldulensis) that occurs within the study forms part of the Eucalyptus camaldulensis 
population in the Hunter catchment - endangered population. The Project will not require the complete removal 
of any river red gum; however, one limb of one tree may require trimming. Due to the minor nature of the works, 
it is unlikely that the Project will significantly affect Eucalyptus camaldulensis population in the Hunter catchment 
- endangered population. 

b) in the case of an endangered ecological community or critically endangered ecological community, whether 
the proposed development or activity:  

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 

Not applicable.  

http://www.austlii.edu.au/cgi-bin/viewdoc/au/legis/nsw/consol_act/bca2016309/s1.6.html#species
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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. 

c) in relation to the habitat of a threatened species or ecological community:  

i) the extent to which habitat is likely to be removed or modified as a result of the proposed development or 
activity, and 

The Hunter population of river red gums occurs in the Hunter Valley in an area defined by Bylong in the west, to 
the south of Merriwa to Hinton in the east. It has been recorded in the local government areas of Lithgow, 
Maitland, Mid-Western Regional, Muswellbrook, Port Stephens, Singleton and Upper Hunter (OEH 2017).  

The Project will require clearing or modification of 0.04 hectares of understorey of the Hunter Floodplain Red Gum 
Woodland in the NSW North Coast and Sydney Basin Bioregions EEC (which includes river red gum endangered 
population). However, the EEC that occurs within the study area is in poor condition with the understorey made 
up of approximately 86 per cent of exotic species. The Project will not require the complete removal of any river 
red gum; however, one limb of one tree may require trimming.  

Due to the minor nature of the work, it is unlikely that the Project will affect the extent of Eucalyptus 
camaldulensis population in the Hunter catchment. 

ii) whether an area of habitat is likely to become fragmented or isolated from other areas of habitat as a 
result of the proposed development or activity, and 

The Project will not result in the fragmentation or isolation of currently connected areas of habitat as it is 
proposed to retain the river red gums in the study area.   

iii) the importance of the habitat to be removed, modified, fragmented or isolated to the long-term survival of 
the species or ecological community in the locality, 

The habitat in the study area where the river red gums occur in a disturbed and fragmented landscape on the 
higher terrace above the Hunter River and along Muscle Creek. The area to be modified is not likely to be 
important to the long-term survival of the endangered population of river red gums in the Hunter. 

d) whether the proposed development or activity is likely to have an adverse effect on any declared area of 
outstanding biodiversity value (either directly or indirectly) 

The Project will not impact any declared areas of outstanding biodiversity value. 

e) whether the proposed development or activity is or is part of a key threatening process or is likely to 
increase the impact of a key threatening process.  

There is one KTP relevant to this project, being: 

 Clearing of native vegetation (BC Act and EPBC Act) 

The vegetation contained in the study area occurs adjacent to areas of similar quality habitat also containing the 
Hunter population of river red gums, and no trees will be removed. Therefore, the implications of this KTP are not 
considered to be significant. 

Conclusion 

Due to the small area of potential impact, and the nature of the potential impacts (trimming of one limb of a river 
red gum), the Project will not have a significant impact on the Eucalyptus camaldulensis population in the Hunter 
catchment.  
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B1.3 Grey-headed flying fox (Pteropus poliocephalus) 

A Nationally Important Flying Fox Camp was identified within the study area (see Figure 3.2). This camp has 
been occupied by flying foxes since about 2005 and is known to be a maternity roost for the threatened 
grey-headed flying-fox (Pteropus poliocephalus). A detailed description of the camp occupation, habitat use 
and number of flying-foxes is provided in Section 3.3.3. This assessment has considered the impact of the 
Project on the viable local population of the grey-headed flying-fox being the population not only at 
Muswellbrook but within other known camps within the foraging radius of up to 50 km (that is including 
Stewarts Brooke, Scone, Aberdeen, Burdekin Park in Singleton and at the locality of Muscle Creek). The 
assessment also acknowledges that while grey-headed flying-foxes have a high level of fidelity to camp 
sites, it is also accepted that all grey-headed flying-foxes in Australia are regarded as one population that 
moves around freely within its entire national range (DoE 2015, DoEE 2017). 

It is not the intent of the Project to actively disperse or relocate the camp, such that the grey-headed flying-
foxes do not occupy the core habitat in the ARTC land in the long term, as it is recognised that this area is 
an ideal location for the camp in the Muswellbrook residential area as it is generally removed from 
residents reducing human to flying-fox interaction. With that in mind a management plan has been 
prepared for the Project detailing work schedules, work areas and timing to avoid and minimise 
disturbance that may impact on reproductive success (Umwelt 2019). The project Grey-headed Flying-fox 
Management Plan protocols for pre-clearing, clearing, heat stress, stop work and monitoring during late 
pregnancy and when young are dependent on their mothers, triggers and corrective actions. An outline of 
the proposed approach is provided in Table 5.1. Implementation of the management measures has been 
considered in the following assessment.  



 

Hunter River and Muscle Creek Bridge Replacement Project, Muswellbrook 
4548_R03_Biodiversity_Hunter River_V4 

Appendix B 
7 

 

(1) The following is to be taken into account for the purposes of determining whether a proposed development 
or activity is likely to significantly affect threatened species or ecological communities, or their habitats:  

a) in the case of a threatened species, whether the proposed development or activity 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 grey-headed flying-fox is known to mate in late summer, followed by a six month gestation period, with 
females giving birth to a single young in September/October (Churchill 2008). The young are highly dependent on 
their mother for food and thermoregulation with their mother carrying the young for the first four to five week. 
The young are then left in the maternity camp while their mothers forage until they are independent after around 
12 weeks. The young may remain at the camp over winter and typically females will conceive from around two to 
three years of age, female grey-headed flying-foxes conceive one young (annually).  

This species is noted as having a low maximum rate of population growth for their size, limiting their ability to 
recover from population declines (DoEE 2019b and DECCW 2010).  

The Project includes clearance of weeping willows within 20m upstream of the Hunter River bridge. This would be 
undertaken during the winter months when numbers of grey-headed flying-foxes are lower as the grey-headed 
flying-fox population generally migrate at this time, congregating in coastal lowlands north of the Hunter Valley 
(DoEE 2017) and/or following seasonal flowering of white box (Eucalyptus albens).  

The Project will take up to 30 months with noise and activity in the immediate environs of the camp and 
particularly the weeping willows, potentially causing disturbance of individuals. When disturbed, the camp may 
expand the core habitat for the camp upstream to other known overflow or potential overflow roosting areas 
identified in the Camp Management Plan (Muswellbrook Shire Council 2017) as shown in Figure 3.2. This dispersal 
is likely to be limited to the immediate area of the Project as has occurred over recent years and individuals may 
preferentially return to the core habitat of the camp.   

It is not the intent of the Project to actively disperse or relocate the camp but to work to avoid and or minimise 
disturbance that may impact on reproductive success. Where work occurs during critical reproductive periods, 
particularly when the young are dependent on their mothers, then noise and vibration and other associated 
impacts from construction activity may cause mothers to suddenly take flight from their roost this may cause the 
mothers to drop their young; potentially impacting the life cycle of the camp population. Further disturbance of 
mothers in the final trimester may result in abortion of foetuses impacting the life cycle of the grey-headed flying-
fox.  

Timing of noisy and intensive construction activities to avoid work on the island and Hunter River from September 
to early January would avoid the period when young are heavily dependent on their mother and minimise the risk 
of loss of young. A recommended program of work and construction activity controls has been developed and is 
provided in detail in Table 5.1. Monitoring of the population would commence in August to inform when work 
would stop on the island and Hunter River with the arrival of heavily pregnant females. When heavily pregnant 
females are present or young are born, construction activity would stop and be reassessed moving away from the 
camp as informed by monitoring of behaviour in the camp.  

Noisy and intensive construction work would not recommence in the camp such time as the young are flying 
independently and not susceptible to stress if disturbed at the camp during the day, as determined by monitoring 
of the camp.  

By implementing these measures the risk of adversely affecting the life cycle of the population of grey-headed 
flying-fox in the Muswellbrook camp is minimised. 

b) in the case of an endangered ecological community or critically endangered ecological community, whether 
the proposed development or activity:  

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 

Not applicable.  

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. 

http://www.austlii.edu.au/cgi-bin/viewdoc/au/legis/nsw/consol_act/bca2016309/s1.6.html#species
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c) in relation to the habitat of a threatened species or ecological community:  

i) the extent to which habitat is likely to be removed or modified as a result of the proposed 
development or activity, and 

A grey-headed flying-fox Nationally Important Flying Fox Camp was identified within the study area roosting 
exclusively in weeping willows. The core habitat of the camp as identified in the Management Plan for the camp is 
approximately 0.94 ha.  

Weeping willows and non-native riparian vegetation that are known to supporting roosting bats within 20m 
upstream of the existing Hunter River bridge will be removed for the project footprint. The Project will clear 
approximately 0.05ha or five per cent of the core habitat and modify the understorey of a further 0.08ha or eight 
per cent of the core habitat. The modified area of habitat would be rehabilitated after construction is completed. 
This represents approximately 10 per cent of the core habitat as defined in the management plan.  

Noise and activity may further modify habitat for the grey-headed flying-fox. To avoid and minimise this 
modification construction program has been designed to avoid the camp when young are highly dependent on 
their mothers. The project would be informed by behavioural monitoring of the response of the camp as outline 
in the project Grey-headed flying-fox Management plan (Umwelt 2019). 

The Project would not clear foraging habitat or impact the availability of foraging habitat in the locality. 

The Project would not use water from the Hunter River or result in changes to the groundwater table such that 
the microclimate of the roost is modified. 

i) whether an area of habitat is likely to become fragmented or isolated from other areas of habitat as a 
result of the proposed development or activity, and 

Weeping willows, that are known to support roosting bats, within 20m upstream of the Hunter River bridge will 
be removed. The weeping willows occur either side of the existing underbridge with grey-headed flying-foxes 
appearing to avoid the willows in the immediate environs of the bridge. The removal of trees upstream of the 
existing bridge is unlikely to fragment or isolate known or potential roosting habitat for this highly mobile species.  

ii) the importance of the habitat to be removed, modified, fragmented or isolated to the long-term 
survival of the species or ecological community in the locality, 

The habitat in the study area is recognised as a nationally important camp site. Removal of weeping willows 
within a disturbed and fragmented landscape adjacent to a rail corridor is not anticipated to have a long term 
impact on the survival of the species particularly as habitat is being retained in the immediate environs and 
individuals are likely to return to the site following completion of the work. Further, it is not the intent of the 
Project to disperse the grey-headed flying-fox so that they no longer occur in the study area as it is recognised 
that this area and the adjacent ARTC owned land is an ideal location for the camp being generally removed from 
human to flying-fox interaction. 

Restoration of areas of core habitat and overflow areas to the north of the study area within ARTC land would aim 
to improve the habitat value of the area in the long term.  

The Project will not remove or modify foraging habitat in the locality. 

d) whether the proposed development or activity is likely to have an adverse effect on any declared area of 
outstanding biodiversity value (either directly or indirectly) 

The Project will not impact any declared areas of outstanding biodiversity value. 

e) whether the proposed development or activity is or is part of a key threatening process or is likely to 
increase the impact of a key threatening process.  

Clearing of native vegetation, particularly roosting sites and foraging habitat are a key threatening process. The 
Project will clear a small area of a known camp for the grey-headed flying-fox. This is unlikely to adversely affect 
the Muswellbrook camp as the area of clearance is less than 0.05ha or five per cent of the core habitat and areas 
adjacent to the core habitat have been used historically by the camp. 
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Conclusion 

The Project will clear approximately 0.05 ha or five per cent of a nationally important camp for the flying-fox. 
Clearing of the willows in June, July or August when camp numbers are lower will minimise risk of injury of 
individuals and provide for dispersal of grey-headed flying-fox within the camp away from the work area. 

The Project will not clear or modify foraging habitat.   

The Project will not impact on the groundwater or availability of surface water such that the microclimate of the 
camp is altered. 

It is likely that noise and intensive activity associated with construction of the Project will result in dispersal of 
individuals away from the work area to other known or potential roosting areas along the Hunter River and/or 
Muscle Creek upstream of the work area. In the event that individuals do not disperse, there is a risk that 
construction activity undertaken during critical reproductive periods, particularly when the young are dependent 
on their mothers, may result in the loss of young and may disrupt the breeding cycle of the camp such that the 
local population at Muswellbrook is significantly impacted. Modification of the work program and implementation 
of monitoring program to inform construction activity on the island and banks of the Hunter River to avoid the 
critical reproductive period when young are highly dependent on their mothers (September to early January), will 
minimise the risk of a significant impact on the maternity camp at Muswellbrook as the project will loss of young. 
These measures are provided in the Project Grey-headed Flying-fox Management Plan (Umwelt 2019). 

The Project will not clear a significant extent of habitat and proposed rehabilitation of the island, north of the 
study area, between the Hunter River and Muscle Creek with endemic species will improve the habitat value of 
the area. 

B1.4 White-bellied sea eagle (Haliaeetus leucogaster) 

(1) The following is to be taken into account for the purposes of determining whether a proposed development 
or activity is likely to significantly affect threatened species or ecological communities, or their habitats:  

a) in the case of a threatened species, whether the proposed development or activity 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  

White-bellied sea eagle was observed in the study area and is likely to forage on fish, freshwater turtles, 
waterbirds and reptiles along the Hunter River. They may also forage on mammals and have been known to 
previously hunt flying-foxes. The white-bellied sea-eagle is sensitive to disturbance when nesting, especially 
during the early stages of the breeding season and may desert the nest and young. Nests area usually located in 
mature tall open forest, in tall trees. No nest trees were identified in the study area. The Project will not clear any 
large tall trees that may provide potential nesting sites.  

Foraging resources and breeding habitat will not be impacted by the Project. The Project is unlikely to have an 
adverse effect on the life cycle of the white-bellied sea eagle. 

b) in the case of an endangered ecological community or critically endangered ecological community, whether 
the proposed development or activity:  

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 

Not applicable.  

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. 

http://www.austlii.edu.au/cgi-bin/viewdoc/au/legis/nsw/consol_act/bca2016309/s1.6.html#species
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c) in relation to the habitat of a threatened species or ecological community:  

i) the extent to which habitat is likely to be removed or modified as a result of the proposed 
development or activity, and 

The white-bellied sea eagle is known to be associated with a broad range of habitats in the Sydney basin 
bioregion. The Project will clear 0.24 ha and modify 0.38 ha of habitat on the banks of the Hunter River and 
Muscle Creek.  

ii) whether an area of habitat is likely to become fragmented or isolated from other areas of habitat as a 
result of the proposed development or activity, and 

The Project will not result in the fragmentation or isolation of habitat for this wide-ranging species.   

iii) the importance of the habitat to be removed, modified, fragmented or isolated to the long-term 
survival of the species or ecological community in the locality, 

The study area provides foraging habitat for this wide-ranging species along the Hunter River in a disturbed and 
fragmented landscape. No nest trees were identified in the study area. 

The area to be cleared or modified is not likely to be important to the long-term survival of the white-bellied sea 
eagle. 

d) whether the proposed development or activity is likely to have an adverse effect on any declared area of 
outstanding biodiversity value (either directly or indirectly) 

The Project will not impact any declared areas of outstanding biodiversity value. 

e) whether the proposed development or activity is or is part of a key threatening process or is likely to 
increase the impact of a key threatening process.  

There is one KTP relevant to this Project, being: 

 Clearing of native vegetation. 

The Project will clear a small area of primarily disturbed vegetation dominated by exotic species. The Project will 
not increase the impact on KTP. 

Conclusion 

Due to the small area of potential impact and the absence of a nest tree, the Project is unlikely to have a 
significant impact on the white-bellied sea-eagle.  

B1.5 Dusky Woodswallow (Artamus cyanopterus cyanopterus) 

(1) The following is to be taken into account for the purposes of determining whether a proposed development 
or activity is likely to significantly affect threatened species or ecological communities, or their habitats:  

a) in the case of a threatened species, whether the proposed development or activity 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 dusky woodswallow was observed in small numbers flying overhead and perching on dead branches high in 
the trees in the study area. There are records of this species nearby. The dusky woodswallow is an insectivore 
captured over the canopy or over water. It is known to breed in the Hunter region with records in the central 
lowlands of the Hunter Valley at Singleton and Bulga. They can be resident but are also known to migrate after 
breeding. Nesting sites include shrubs, low trees, living or dead branches.  

The dusky woodswallow is sensitive to disturbance when nesting. No nest trees were identified in the study area 
and the Project will not clear any large trees that may provide potential nesting sites.  

The Project is unlikely to have an adverse effect on the life cycle of the dusky woodswallow. 

http://www.austlii.edu.au/cgi-bin/viewdoc/au/legis/nsw/consol_act/bca2016309/s1.6.html#species
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b) in the case of an endangered ecological community or critically endangered ecological community, whether 
the proposed development or activity:  

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 

Not applicable.  

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. 

c) in relation to the habitat of a threatened species or ecological community:  

i) the extent to which habitat is likely to be removed or modified as a result of the proposed 
development or activity, and 

The dusky woodswallow occupies a broad range of dry eucalypt habitat including woodland and forest with an 
open sparse understorey. The Project will clear 0.24ha and modify 0.38ha of habitat on the banks of the Hunter 
River and Muscle Creek.  

ii) whether an area of habitat is likely to become fragmented or isolated from other areas of habitat as a 
result of the proposed development or activity, and 

The Project will not result in the fragmentation or isolation of habitat for this wide-ranging species.   

iii) the importance of the habitat to be removed, modified, fragmented or isolated to the long-term 
survival of the species or ecological community in the locality, 

The study area provides foraging and nesting habitat for this wide-ranging species in a disturbed and fragmented 
landscape. No nests were identified in the study area. 

The area to be cleared or modified is not likely to be important to the long-term survival of the dusky 
woodswallow. 

d) whether the proposed development or activity is likely to have an adverse effect on any declared area of 
outstanding biodiversity value (either directly or indirectly) 

The Project will not impact any declared areas of outstanding biodiversity value. 

e) whether the proposed development or activity is or is part of a key threatening process or is likely to 
increase the impact of a key threatening process.  

There is one key threatening process (KTP) relevant to this Project, being: 

 Clearing of native vegetation. 

The Project will clear a small area of primarily disturbed vegetation dominated by exotic species. The Project will 
not increase the impact on KTP. 

Conclusion 

Due to the small area of potential impact, the Project is unlikely to have a significant impact on the dusky 
woodswallow.  
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B.2 Seven-Part Test under the Fisheries Management Act 1994  

The Fisheries Management Act 1994 (FM Act) provides for the conservation, protection and management 
of fisheries, aquatic systems and habitats in NSW. The FM Act establishes mechanisms for:  

 the listing of threatened species, populations and ecological communities or key threatening processes 

 the declaration of critical habitat 

 Consideration and assessment of threatened species impacts in the development assessment process. 

A review of available databases has been identified that the study area may contain suitable habitat for the 
southern purple spotted gudgeon (Mogurnda adspersa). Two populations of purple spotted gudgeon have 
historically occurred in NSW. An eastern population found in coastal catchments north of the Clarence 
River and a western population found intermittently distributed throughout Murray Darling Basin 
drainages.  

The southern purple spotted gudgeon (Mogurnda adspersa), listed as endangered under the FM Act, is 
reported in the Fish Communities and Threatened Species Distributions of NSW (DPI 2016) and the species’ 
Primefact document (DPI 2017d) to occur in the Hunter River Catchment. Specifically, in Goorangoola 
Creek, a tributary of the Glennies Creek broadly located approximately 30 km to the south east of the study 
area, in a catchment that flows into the Hunter River downstream of Muswellbrook. There are no records 
in Muscle Creek. 

While the species presence in the Hunter River cannot be discounted, to date this species has not been 
recorded in lower reaches of creeks and rivers within the Hunter Catchments. More prominently, the 
species is known from the Murray-Darling Basin and north of the Clarence River (DPI 2017d).  

The Project will be replacing an existing structure and operation of the rail following construction is unlikely 
to impact on the waterway or habitat value of the Hunter River or Muscle Creek. An assessment of the 
construction impacts of the Project (the action) on this species follows against the provisions of the seven 
part test as provided for in Section 220ZZ of the FM Act. 

The following factors are to be taken into account in making a determination under Section 220ZZ of the FM Act 
as to whether the action proposed is likely to significantly affect threatened species, populations or ecological 
communities, or their habitats:  

a) 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 Hunter River is mapped as key fish habitat under the NSW DPI Key Fish Habitat Mapping for the 
Muswellbrook LGA (DPI 2019b) and is also mapped at potentially containing the threatened southern purple 
spotted gudgeon (Mogurnda adspersa) under the DPI Freshwater threatened species distribution map (DPI 
2019a).  

The construction methodologies within the Hunter River (described in Section 4.1) will not obstruct fish passage 
during construction as during any stage of construction the Hunter River will remain at least 50 per cent open so 
that fish passage will not be blocked. 

The purple spotted gudgeon has not been recorded within the study area or surrounding waterways. The closest 
record of this species is from 2009 in Goorangoola Creek in the Hunter Catchment; over 30 km east from the 
Hunter River (DPI 2013b) in the Glennies Creek catchment.  

It is unlikely that the Project would 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. 

http://www.austlii.edu.au/cgi-bin/viewdoc/au/legis/nsw/consol_act/bca2016309/s1.6.html#species
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b) 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.  

c) 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 

Not applicable.  

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. 

d) in relation to the habitat of a threatened species, populations or ecological community:  

i) the extent to which habitat is likely to be removed or modified as a result of the action proposed, and 

The southern purple spotted gudgeon usually occurs in small to medium sized streams with aquatic vegetation, 
overhanging vegetation, rocks or snags. Both the Hunter River and Muscle Creek have been modified in the Study 
Area but do have some potential habitat value. However, it is noted that the southern purple spotted gudgeon 
has not been recorded within the study area or surrounding creeks and river systems. The closest record of this 
species is from 2009 in Goorangoola Creek in the Hunter Catchment; over 30 km from the Hunter River (DPI 
2013b). No known habitat for this species will be removed or modified as a result of the Project. 

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 

Sediment fencing, controlled site access and silt curtains would be provided and implemented for works 
surrounding the Hunter River and Muscle Creek. Instream silt curtains shall be implemented and maintained for 
construction where temporary infrastructure required for the construction of bridge piers extends into the 
waterway.  Silt curtains to be installed so that they do not block fish passage. 

The Project will maintain fish passage and disturbance of overhanging vegetation minimised. The Project will not 
fragment or isolate any areas of habitat. 

iii) the importance of the habitat to be removed, modified, fragmented or isolated to the long-term 
survival of the species or ecological community in the locality, 

In accordance with the Policy and Guidelines for Fish Habitat Conservation and Management (DPI 2013a), the 
study area constitutes Type 1 Highly sensitive fish habitat to the potential habitat to the southern purple spotted 
gudgeon and Class 1 Major key fish habitat as it is a permanently flowing waterway.  

The southern purple spotted gudgeon has not been recorded within the study area or surrounds. The closest 
record of this species is from 2009 in Goorangoola Creek in the Hunter Catchment; over 30 km from the Hunter 
River (DPI 2013b) and in a catchment that discharges into the Hunter River downstream of the Project.  

The study area is not important habitat for this species. 

e) whether the action proposed is likely to have an adverse effect on critical habitat (either directly or 
indirectly, 

The Project will not impact on critical habitat. 

f) whether the action proposed is consistent with the objective or actions of a recovery plan or threat 
abatement plan,  

The Project will include management measures to manage sedimentation and erosion, minimise potential water 
quality impacts and will include revegetation of disturbed areas on the banks. None of the other priority actions 
listed in https://www.dpi.nsw.gov.au/fishing/threatened-species/what-current/endangered-species/purple-
spotted-gudgeon/priorities-action-statement-actions-for-the-purple-spotted-gudgeon apply to the Project  

http://www.austlii.edu.au/cgi-bin/viewdoc/au/legis/nsw/consol_act/bca2016309/s1.6.html#species
https://www.dpi.nsw.gov.au/fishing/threatened-species/what-current/endangered-species/purple-spotted-gudgeon/priorities-action-statement-actions-for-the-purple-spotted-gudgeon
https://www.dpi.nsw.gov.au/fishing/threatened-species/what-current/endangered-species/purple-spotted-gudgeon/priorities-action-statement-actions-for-the-purple-spotted-gudgeon
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g) 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.  

The key threatening process for southern purple spotted gudgeon is predation by introduce fish, habitat loss and 
water regulation. The Project will not result in the operation of or increase the impact of these key threatening 
processes. 

Conclusion 

Given that the species is not known to occur within the immediate study area or surrounds and the small-scale 
nature and extent of the proposed activity, the proposed action is considered unlikely to significantly impact the 
southern purple spotted gudgeon (Mogurnda adspersa). 
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B.3 Assessment of Significance under the Environment Protection and 
Biodiversity Conservation Act 1999 

The EPBC Act requires the completion of an Assessment of Significance relating to the potential impacts of 
a Proposed Action on listed Matters of National Environmental Significance (MNES). In this instance, the 
Proposed Action is the construction of an underbridge across the Hunter River and Muscle Creek and a 
temporary bridge over Muscle Creek.  

B3.1 Threatened Species 

The study area supports an important population of the grey-headed flying-fox in that the camp is a known 
maternity roost (key source population for breeding or dispersal) that is recognised as nationally important 
being a camp that contains greater than 10,000 grey-headed flying-foxes in more than one year in the last 
10 years.  

The Referral guideline for management actions in grey-headed and spectacled flying-fox camps (DoE 2015) 
identifies what kind of actions undertaken in a flying-fox camp are likely to require referral under the EPBC 
Act. The referral decision making process as set out in the referral guidelines include: 

Does the camp contain the grey-headed flying-fox? Yes 

Does the action at the camp only comprise minor or routine in situ camp 
management?  

No, work is part of a 
Project and does not 
constitute minor or 
routine camp 
management. 

These include actions that aim to retain the camp while reducing human flying-fox 
conflict: 

 moving of grass and ground keeping 

 application of mulch or removal of leaf litter or other material on the ground 

 weed removal, minor trimming of understorey vegetation or planting of 
vegetation 

 removal of tree limbs or small proportion of the whole trees in a camp if they are 
significantly damaged and pose a health and safety risk 

 minor habitat augmentation for benefit of the roosting animals 

 installation of signage or similar scale infrastructure 

 passive recreation (low noise recreation) 

 educational activities 

Is the camp a nationally important flying-fox camp? Yes 

Are mitigation standards being applied to the action at the camp? Not all can be applied 

 The action must not occur if the camp contains females in the late stage of 
pregnancy or have dependant young that cannot fly on their own 

Can be managed to avoid 

 The action must not occur during or immediately after climatic extremes, eg heat 
stress events (maximum temperature does or is predicted to meet or exceed 
38°C) 

Can be managed to avoid 

 Disturbance must be carried out using non-lethal means Not proposed 
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Does the camp contain the grey-headed flying-fox? Yes 

Does the action at the camp only comprise minor or routine in situ camp 
management?  

No, work is part of a 
Project and does not 
constitute minor or 
routine camp 
management. 

These include actions that aim to retain the camp while reducing human flying-fox 
conflict: 

 moving of grass and ground keeping 

 application of mulch or removal of leaf litter or other material on the ground 

 weed removal, minor trimming of understorey vegetation or planting of 
vegetation 

 removal of tree limbs or small proportion of the whole trees in a camp if they are 
significantly damaged and pose a health and safety risk 

 minor habitat augmentation for benefit of the roosting animals 

 installation of signage or similar scale infrastructure 

 passive recreation (low noise recreation) 

 educational activities 

 Disturbance activities must be limited to a maximum of 2.5 hours in any 12 hours 
period, preferably at or before sunrise or at sunset 

Works are proposed 
during standard day 
working hours over a 
30 month period. 

 Trees are not felled, loped or have large branches removed when flying-foxes are 
in or near to a tree and likely to be harmed 

Yes, can comply. Propose 
to clear trees in June/July 
when flying-foxes are 
usually migratory. 

 The action must be supervised by a person with knowledge and experience 
relevant to the management of flying-foxes 

To be identified in 
management plan for 
periods when young are 
dependent and cannot fly 
on their own. 

 The action must not involve clearing of all vegetation in a camp. Project proposes 
clearance and/or 
modification of 
approximately 10 per cent 
of habitat in the camp. 

The Project is not minor or routine camp management and the long duration of the Project (up to 30 months) 
may over time result in multiple dispersals of the camp in response to noise and activity. Without management 
of the noise and construction activity the Project may stress dependent young and/or pregnant females. 

An Assessment of Significance (according to the Significant Impact Guidelines 1.1 (Department of the 
Environment and Energy 2013(DoEE)) is provided below for the grey-headed flying fox (Pteropus 
poliocephalus). 
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An action has, will have, or is likely to have a significant impact on threatened species if it does, will, or is 
likely to:  

 lead to a long-term decrease in the size of an important population of a species; 

A grey-headed flying-fox (Pteropus poliocephalus) Nationally Important Flying Fox Camp was identified 
within the study area. The current national population of the grey-headed flying fox is estimated being 
780,000 (CSIRO 2018). The population of the nationally important camp in Muswellbrook is known to 
fluctuate widely over time due to food resource availability. In 2015, the camp was estimated to comprise 
approximately 32,000 individuals down to 1,000 (likely only females) in November 2015 and 800 in 
February 2016 (Muswellbrook Shire Council 2017). The National Flying-fox monitoring viewer identifies that 
numbers peaked again in November 2017 at 10,000 to 16,000 and most recently in August 2018 the 
estimate is 2,500 to 9,999. Numbers at the camp fluctuate seasonally in response to flowering of spotted 
gum (Corymbia maculata) and white box (Eucalyptus albens) in late autumn and winter and to a lesser 
extent grey ironbark (E. siderophloia) flowering in spring (Muswellbrook Shire Council 2017).  

The project will not clear any foraging habitat. The project will not use water from the Hunter River or 
result in draw down of groundwater that may alter the microclimate of the roost. 

While clearing of the roosting habitat can be timed to avoid critical reproductive periods, noise and 
construction activity during critical periods of the breeding season or when there is a maternal camp 
present, may cause mothers to drop young or abort; resulting in a long-term decrease in the size of this 
nationally important camp. In the best case scenario, individuals from the camp may disperse away from 
the railway bridge and construction area reducing the risk of loss of individuals however dispersal may 
stress individuals impacting on breeding and population size in the short term. Modifying construction 
activity as informed by monitoring and adoption of stop work protocols, to avoid when heavily pregnant 
females and dependent young are present should reduce risk of a long-term decrease in the size of an 
important population. 

 reduce the area of occupancy of an important population; or 

The core habitat of the grey-headed flying-fox camp as identified in the Management Plan is approximately 
0.94 ha. Weeping willows and non-native riparian vegetation that are known to provide roosting sites for 
grey-headed flying-foxes within 20m upstream of the existing Hunter River bridge will be removed for the 
project footprint. The Project will clear approximately 0.05 ha or five per cent of the core habitat and 
modify the understorey of a further 0.08 ha or eight per cent of the core habitat. Noise and activity may 
further modify habitat for the grey-headed flying-fox reducing the area of occupancy.  

The modified area of habitat would be rehabilitated after construction is completed. This represents less 
than 10 per cent of the core habitat as defined in the Muswellbrook Flying-fox management plan 
(Muswellbrook Shire Council 2017).  

The historical extent of the camp in the area is a lot larger than this core habitat and habitat within the 
historical extent is in keeping with the core habitat except that the historical extent is closer to residential 
development.  

Relative to the historical extent and potential area of occupancy, the clearance and modification of habitat 
in the immediate environs is unlikely to represent a significant reduction in the area of occupancy of this 
highly mobile species.  
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 fragment an existing important population into two or more populations; or 

Weeping willows occupied by the grey-headed flying-fox occur along the Hunter River either side of the 
existing railway bridge. The majority of the known or potential roosting sites for the Muswellbrook camp 
occur upstream of the rail bridge and vegetation is narrow and affected by environmental weeds. Widening 
the existing clearance by 20 m is unlikely to fragment the camp into two or more populations. 

 adversely affect habitat critical to the survival of a species; or 

Noise and human activity associated with the Project may reduce the value of the habitat for the grey-
headed flying-fox in the immediate environs of the Hunter River and Muscle Creek bridges. Approximately 
0.05 ha of roosting habitat will be removed. As weeping willows are abundant in the area, predominantly 
fringing the Hunter River and Muscle Creek, the removal of approximately nine weeping willows is not 
considered a significant impact to available habitat for the highly mobile grey-headed flying-fox due to the 
extent of suitable habitat available in the wider vicinity. 

 disrupt the breeding cycle of an important population; or 

The grey-headed flying-fox is known to mate in late summer with conception in April or May (DECCW 
2010), followed by a six month gestation period, before giving birth to a single young in 
September/October (Churchill 2008). The young are highly dependent on their mother for food and 
thermoregulation with their mother carrying the young for the first four to five week. The young are then 
left in the maternity camp while their mothers forage until they are independent after around 12 weeks. 
The young may remain at the camp over winter and typically females will conceive from around two to 
three years of age, female grey-headed flying-foxes conceive one young (annually).  

If the proposed activity were to occur during critical reproductive periods, particularly when the young are 
dependent on their mothers (September to March), then it is likely the noise, vibration and human activity 
may cause the mothers to suddenly take flight from their roost and drop their young; resulting in a 
potentially significant impacts to the breeding cycle of the Muswellbrook camp population. Monitoring of 
the camp to identify reproductive cycle particularly when heavily pregnant females are present and 
dependent young are present would be undertaken through the project to minimise high noise and high 
activity construction stages to avoid these periods to minimise disruption of the breeding cycle.  

 modify, destroy, remove or isolate or decrease the availability or quality of habitat to the extent that 
the species is likely to decline; or 

The project will not clear any foraging habitat.  

The project will not use water from the Hunter River or result in draw down of groundwater that may alter 
the microclimate of the roost. 

Approximately 0.05 ha or five per cent of core habitat has been identified for removal and the understorey 
of a further 0.08 ha or eight per cent of the core habitat will be modified. The modified area of habitat 
would be rehabilitated after construction is completed. This represents approximately 10 per cent of the 
core habitat as defined in the management plan.  

The historical extent of the camp in the area is a lot larger than this core habitat and habitat within the 
historical extent is in keeping with the core habitat except that the historical extent is closer to residential 
development. Relative to the historical extent and potential area of occupancy the clearance and 
modification of habitat in the immediate environs is unlikely to represent a significant reduction in the area 
of occupancy of this highly mobile species.  
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While noise and activity may modify the habitat in the immediate environs of the work area, the core 
habitat extends to the north and south of the work area and these areas are unlikely to be affected by the 
Project. 

Numbers in the camp fluctuate each season in response to flowering of preferred foraging resources and 
the extent of camp also fluctuates. Short term modification of habitat is unlikely to cause a decline of the 
species in the Muswellbrook area as the grey-headed flying-foxes are known to use a larger area.  

 result in invasive species that are harmful to a vulnerable species becoming established in the 
vulnerable species’ habitat; 

The proposed action is not expected to result in invasive species that are harmful to a population of the 
grey-headed flying-fox becoming established in this species habitat. 

 introduce disease that may cause the species to decline; or 

While the grey-headed flying-fox carries pathogens that may pose human health risks these viruses cause 
only asymptomatic infections in the flying-fox and will not cause a decline of the grey-headed flying-fox. 
The proposed action is not expected to introduce any diseases that may cause these species to decline.  

 interfere substantially with the recovery of the species. 

This species is noted as having a low maximum rate of population growth for their size, limiting their ability 
to recover from population declines (DoEE 2019b & DECCW 2010). Where noisy and intensive construction 
activities occur during critical reproductive periods then it is likely the proposed activity will interfere 
substantially with the recovery of the species which form part of this nationally important camp.  However, 
the Project is not considered to interfere with the recovery of this species nationally, with the current 
population being estimated as over 780,000 (CSIRO 2018).  

Conclusion 

Due to the potential impact the Project may have on the life-cycle on the grey-headed flying-fox, the 
Project would be referred to the Commonwealth Department of the Environment and Energy.  

A Project Grey-headed Flying-fox Management Plan (Umwelt 2019) has been prepared in consultation with 
a recognised grey-headed flying-fox expert Dr Peggy Eby. The ultimate aim of management plan is to not 
displace the camp as it is generally recognised that the camp’s current location is the best outcome for the 
grey-headed flying-fox and residents of Muswellbrook.  

Whilst the fundamental management objective for the grey-headed flying-fox camp is to maintain the 
occupation of the existing camp, there is potential for temporary relocation of the camp into currently 
unoccupied areas within the known extent of the Muswellbrook camp or even relocation to regional camps 
or new locations.  

B3.2 Migratory Species under International Conventions 

The white-bellied sea-eagle (Haliaeetus leucogaster) is a migratory species as listed under International 
conventions. It was recorded flying over the Project site and resting on a tree near the confluence of the 
Hunter River and Muscle Creek. An assessment of the impact of the project on this species listed as 
threatened under the state BC Act has been provided in Appendix B2.  
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The white-bellied sea-eagle is found in coastal habitats (especially those close to the sea-shore) and around 
terrestrial wetlands in tropical and temperate regions of mainland Australia and its offshore islands. The 
habitats occupied by the sea-eagle are characterised by the presence of large areas of open water (larger 
rivers, swamps, lakes, and the sea). The white-bellied sea-eagle generally forages over large expanses of 
open water; this is particularly true of birds that occur in coastal environments close to the sea-shore, 
where they forage over in-shore waters. They also forage along larger inland rivers and wetlands.  

An Assessment of Significance (according to the Significant Impact Guidelines 1.1 (Department of the 
Environment and Energy 2013(DoEE)) is provided below for the white-bellied sea-eagle. The assessment 
has considered that the project area is not an area of ‘important habitat’ for the white-bellied sea-eagle in 
that habitat in the project area is not: 

a. habitat utilised by a migratory species occasionally or periodically within a region that supports an 
ecologically significant proportion of the population of the species, and/or 

b. habitat that is of critical importance to the species at particular life-cycle stages, and/or 

c. habitat utilised by a migratory species which is at the limit of the species range, and/or 

d. habitat within an area where the species is declining. 

An action is likely to have a significant impact on a migratory species if there is a real chance or 
possibility that it will: 

 substantially modify (including by fragmenting, altering fire regimes, altering nutrient cycles or 
altering hydrological cycles), destroy or isolate an area of important habitat for a migratory species 

The project area will clear minimal area of weeping willows and other non-native riparian vegetation. It will 
not modify hydrological regimes, fire regimes, destroy or isolate habitat, or clear any large river red gum 
trees that may provide nesting sites for the white-bellied sea-eagle. 

 result in an invasive species that is harmful to the migratory species becoming established in an area 
of important habitat for the migratory species, or 

The construction of the project is not expected to result in the establishment of an invasive species that is 
harmful to migratory species occurring within, or adjacent to, the Project area. 

 seriously disrupt the lifecycle (breeding, feeding, migration or resting behaviour) of an ecologically 
significant proportion of the population of a migratory species. 

The project will not involve the loss of habitat trees or foraging habitat for the white-bellied sea-eagle. 
While not confirmed for this site, white-bellied sea-eagles may feed on flying-foxes and dispersal of the 
camp may reduce availability of this foraging resource. Controls in the waterway have been designed to 
avoid and minimise impacts to fish habitat such that this foraging resource is not reduced.  

Conclusion 

The project is not likely to impact on the white-belled sea-eagle. 
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Australian Rail Track Corporation 
2 Kings Road 
Broadmeadow NSW 2292 
 
By email: CPatterson@ARTC.com.au 
 

 
Dear Clint 

Re: Aboriginal Archaeological Due Diligence Assessment – ARTC Bridge 
Replacement Projects at Muscle Creek and the Hunter River, Muswellbrook  

Umwelt has been engaged by Australian Rail Track Corporation Hunter Valley 
Business Unit (ARTC) to undertake a Review of Environmental Factors (REF) to 
assess actual and potential environmental impacts and recommend any mitigation 
measures for the required underbridge replacement across the Hunter River and 
Muscle Creek. Preliminary assessment has identified that there is potential for 
impacts to Aboriginal heritage items, due to the proximity of these works to 
sensitive archaeological landforms associated with the Hunter River and Muscle 
Creek.  

This Aboriginal Archaeological Due Diligence Assessment has been undertaken in 
accordance with the Due Diligence Code of Practice for the Protection of Aboriginal 
Objects in New South Wales (2010, hereafter referred to as the due diligence 
code), as documented in this report.  

1.0 Background and Activity Description 

Australian Rail Track Corporation Limited (ARTC) proposes to replace two 
underbridges on the N40-Ulan line in the Muswellbrook area in New South Wales 
(NSW) (the Proposal). The study area is located at the edge of the Muswellbrook 
central business district at the confluence of the Hunter River and Muscle Creek. 
Adjacent to the rail corridor is the Riverside Cabin and Van Park (hereafter referred 
to as the Caravan Park), an active farm on the western bank of the Hunter River, 
vacant land along Muscle Creek, and residential and commercial areas to the north 
and east of the study area.  

The Hunter River underbridge is located at chainage 289.303 kilometres (km) and is 
a 78 metre (m) long four span steel truss and girder bridge with direct fixed tracks, 
concreted piled abutments and concrete and steel piers. The Muscle Creek 
underbridge is located at chainage 289.215 km and is a 54 m long four span steel 
girder bridge with direct fixed tracks, concreted piled abutments and piers. Both 
underbridges were constructed in 1912.  

Both underbridges are now over 100 years old and the ongoing maintenance costs 
associated with these structures are increasing significantly. Some of the steel 
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superstructure elements of these underbridges have now reached the end of their theoretical fatigue 
lives. Both structures have a reduced temporary speed imposed and are overall more susceptible to 
critical failures. In 2017 both structures sustained critical failures resulting in two separate unplanned 
track closures impacting all rail traffic on the Ulan line, approximately 30 percent of the Hunter Valley 
Network Capacity.  

Given this, both structures pose a significant risk to reliability of the rail network. To mitigate this 
risk, ARTC are proposing to remove both existing underbridges from the rail network and replace 
them with new combined underbridge. This will also involve the construction of ancillary works 
including the realignment of existing sections of track formation, embankment widening, new 
standalone embankment and the extension of a box culvert at 289.511 km. 

The location of the project elements are shown in Figure 1, with detailed design of the bridge river 
crossing shown in Figure 2. Key elements of the Project include: 

 Construction of new 185 m, multi-span ballast top concrete bridge to replace the existing Muscle 
Creek and Hunter River bridges. Bridge to be constructed on a new alignment, located on the 
northern side of the existing bridges. New piers will need to be constructed on both banks of 
Muscle Creek and the Hunter River. Temporary ramps will need to be constructed half way down 
the bank and sheet piling/temporary shoring works will be required on the waterway side of 
each pier. 

 Demolition and disposal of existing bridge superstructures. The existing piers are to remain in 
place. 

 Removal of existing rail, sleepers and ballast from redundant track formation.  

 Extension of the existing box culvert structure at 289.511 km. 

 Construction of 340 m long (approx.) section of new track formation. New formation to be 
constructed on a new alignment located on the northern side of the existing track. 

 Reconditioning 100 m long (approx.) section of existing track formation at country end tie in. 

 Construction of new maintenance access roads to city and country abutments of the combined 
Muscle Creek/Hunter River bridge. 

 Track vertical and horizontal realignment works from 289.017 km (at the ‘city end’) to 
289.665 km (at the ‘country end’), a distance of 648 m. 

 Temporary works for construction including: 

o site preparation works as required to utilise an old fuel depot (Caltex) site for site laydown 

o establishment of site laydown on the country end of the Hunter River 

o clearance of understorey on part of the island to allow for access and material laydown 

o construction of temporary access bridge for access to the island between Muscle Creek and 
Hunter River. 
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 Construction of temporary piling pads and access platforms as required for construction of the 
new bridge. It is noted that this will include platforms on the both banks of the Hunter River for 
construction of new bridge piers and will temporarily affect the existing bank profile. 
Landscaping and revegetation work. 

 Relocation of existing signalling cables from old to new bridge (will require some minor trenching 
works). 

 Ancillary works such as temporary site compounds and access/egress to the project area. 
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Figure 2 Detailed design elements of rail bridges, demonstrating locations of pylons across the Hunter River and Muscle Creek area. 
© Lindsay Dynan, 2018 
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2.0 Legislative and Regulatory Context 

The management and conservation of heritage is subject to a range of statutory provisions under 
NSW state government legislation. In NSW, Aboriginal archaeological remains and heritage items are 
afforded statutory protection under the following Acts: 

 the National Parks and Wildlife Act 1974 (the NPW Act) 

 the Environmental Planning and Assessment Act 1979 (the EPA Act). 

2.1 National Parks and Wildlife Act 1974 

The Office of Environment and Heritage (OEH) is primarily responsible for regulating the 
management of Aboriginal cultural heritage in New South Wales under the National Parks and 
Wildlife Act 1974 (NPW Act). Supporting the NPW Act is the National Parks and Wildlife Regulation 
2009 (the Regulation) and other codes of practice and guidelines including the due diligence code. 

The NPW Act defines an Aboriginal object as: 

any deposit, object or material evidence (not being a handicraft made for sale) relating to the 
Aboriginal habitation of the area that comprises New South Wales  

In accordance with section 86(1) of the NPW Act, it is an offence to harm or desecrate a known 
Aboriginal object, whilst it is also an offence to harm an Aboriginal object under section 86(2). Harm 
is defined as any act or omission that: 

a) destroys, defaces or damages an object or place, or  

b) in relation to an object – moves the object from the land on which it had been situated, or 

c) is specified by the regulations, or 

d) causes or permits the object or place to be harmed in a manner referred to in paragraph (a), (b) 
or (c), 

but does not include any act or omission that: 

e) desecrates the object or place (noting that desecration constitutes an offence separate to 
harm), or 

f) is trivial or negligible, or 

g) is excluded from this definition by the regulations. 

Section 87(2,4) establishes that it is a defence to prosecution under section 86(2) (the strict liability 
offence) if due diligence was exercised to reasonably determine that the activity or omission would 
not result in harm to an Aboriginal object or if the activity or omission constituting the offence is a 
low impact act or omission (in accordance with section 80B of the Regulation). The Regulation 
identifies that compliance with the due diligence code is taken to constitute due diligence in 
determining whether a proposed activity will harm an Aboriginal object. 
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2.2 Environmental Planning and Assessment Act 1979 

The Environmental Planning and Assessment Act 1979 (EP&A Act) is the main system of land use 
planning and development regulation legislation in NSW. The EP&A Act requires that consideration 
be given to the environmental impact during the planning process including the potential impact on 
Aboriginal cultural heritage. As such, the EP&A Act provides protection for Aboriginal objects or 
places. This is done through the control and the development of Environmental Planning Instruments 
(EPIs). EPIs cover either Local Government Areas (LGAs), in the form of Local Environment Plans 
(LEPs) or areas of State and/or regional environmental planning significance, in the form of State 
Environmental Planning Policies (SEPPs).  

Part 5 Clause 5.10 of the Muswellbrook LEP 2009 provides the statutory framework for heritage 
conservation including: 

a) to conserve the environmental heritage of Muswellbrook, 

b) to conserve the heritage significance of heritage items and heritage conservation areas, 

including associated fabric, settings and views, 

c) to conserve archaeological sites, 

Condition 2 of the Muswellbrook LEP 2009 Part 5 Clause 5.10 outlines the actions that require 
development consent. Development consent is required for any of the following: 

a) demolishing or moving any of the following or altering the exterior of any of the following 
(including, in the case of a building, making changes to its detail, fabric, finish or appearance): 

a. a heritage item, 

b. an Aboriginal object, 

c. a building, work, relic or tree within a heritage conservation area, 

b) altering a heritage item that is a building by making structural changes to its interior or by 
making changes to anything inside the item that is specified in Schedule 5 in relation to the 
item, 

c) disturbing or excavating an archaeological site while knowing, or having reasonable cause to 
suspect, that the disturbance or excavation will or is likely to result in a relic being 
discovered, exposed, moved, damaged or destroyed, 

d) disturbing or excavating an Aboriginal place of heritage significance, 

e) erecting a building on land: 

a. on which a heritage item is located or that is within a heritage conservation area, 
or 

b. on which an Aboriginal object is located or that is within an Aboriginal place of 
heritage significance, 

f) subdividing land: 

a. on which a heritage item is located or that is within a heritage conservation area, 
or 

b. on which an Aboriginal object is located or that is within an Aboriginal place of 
heritage significance. 
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3.0 Environmental Context 

The project area is the project area is located at the confluence of the Hunter River and Muscle 
Creek. It extends from an area of minor elevation west across Muscle Creek to another area of 
localised elevation before crossing the Hunter River and onto alluvial flats to the west. The project 
area varies in height from 135 m – 150 m AHD, with the greatest variance present between the banks 
of the Hunter River / Muscle Creek and the area of local elevation immediately south of the 
confluence of these two watercourses (for ease of discussion). 

3.1 Hydrology 

As noted above, the project area crosses two major watercourses, being the Hunter River and Muscle 
Creek. The Hunter River is the key reliable water resource in the region. Muscle Creek feeds into the 
Hunter River just to the north of the project area, beginning some 20 km to the east. These two 
waterways would have been major sources of fresh water and sustenance for Aboriginal people. 

3.2 Soils and Geology 

The Hunter soil landscape, which covers the entirety of the project area, is underlain by Quaternary 
alluvium (sandstone and shales), covering the floodplains of the Hunter River and its tributaries. The 
main soils are formed in alluvium, consisting of brown clays and black earths (very dark brown silty 
clays) on open floodplains, with alluvial soils present on levees and flats adjacent to the river 
channel. Alluvial soils generally found are loam, described as a black to brownish black fine sandy 
loam (depth to 50 cm), with gradual change to sandy clay loam or brownish black fine sandy loam 
(variable depth) that grades into a dark brown clayey sand with occasional iron nodules.  

3.3 Flora and Fauna 

The native vegetation of the project area has been heavily impacted by land clearance and 
subsequent clearance prior to the establishment of infrastructure, with extensive vegetation removal 
having been undertaken. According to Kovac and Lawrie (1991), the flora of the region will have 
comprised open woodland of narrow-leaved red ironbark, white box and yellow box with some 
Blakely’s red gum, broad leaved red ironbark, grey gum and grey box.  

Species known to have been present in the area have been recorded as having been used by 
Aboriginal people for various purposes including food, medicine and raw materials in the past. 
Eucalyptus species are known to have been targeted by Aboriginal people for bark and heartwood 
removal to make items such as wooden bowls and shields, and it is likely that a range of other plant 
resources in the local area were utilised by Aboriginal people. The native vegetation community 
would have also supported a range of mammal, reptile and bird species that provided food and other 
resources for Aboriginal people.  

3.4 Disturbance 

The project area has been subject to disturbance since European settlement in the area. Particularly, 
vegetation clearance and landscape modification to facilitate the introduction of the rail corridor 
including the introduction of ballast and other fill materials and construction of the rail bridges. Early 
photographs of the site indicate that a water tower was located on the central island area of the 
project area, with these footings of this tower likely extending some depth into the soil profile (see 
Plate 1). 
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Plate 1 View across the Hunter River towards the central island area. Water tower and remnant vegetation 
(no longer existing) is visible. 
© Fraser, 2005 

4.0 Archaeological Context and AHIMS Results 

The following section outlines the results of a search of the Aboriginal Heritage Information 
Management System (AHIMS) register and summarises local archaeological assessments. 

4.1 AHIMS Results 

A search of the Office of Environment and Heritage (OEH) AHIMS register was initially undertaken on 
17 April 2019 with a buffer of 2.5 km, centred on the project area. The extensive search report can be 
found in Appendix 1. The search identified 51 registered sites within the wider search area. Of these 
51 sites, 29 are currently listed as ‘destroyed’ and one is listed as ‘not a site’, leaving a total of 
21 valid registered sites within the search area (Table 1). These sites are shown in Figure 3. 

Table 1 Results of the AHIMS Search 

Site Features Count Percentage of Total 

Artefact 47 92.16% 

Modified Tree (Carved or Scarred) 4 7.84% 

Total 51 100.00% 
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All 29 destroyed sites were registered as part of assessments undertaken for Mount Pleasant mine, 
and have been destroyed through the associated permitting and management process for the mine. 

All but three of the valid sites are artefact sites, and are registered as comprising either isolated 
finds, small numbers (up to three) artefacts, or an unspecified number of artefacts. The remaining 
three sites were registered as modified trees (carved or scarred). Of the sites listed as valid, a further 
seven have impact permits listed against them (all artefact sites), suggesting that these sites have 
been at least partially destroyed or impacted in some way. 

Further interrogation of the relevant reporting provides further clarity on the AHIMS data. The sites 
within the search area have been recorded by six assessments. As described above, the 29 destroyed 
sites were recorded for Mount Pleasant Mine and destroyed by the associated management process. 
A further nine sites were recorded as part of rezoning and subdivision of North Muswellbrook in 
2003 (McCardle 2003). 

4.2 Local Archaeological Context 

A number of Aboriginal archaeological studies have been undertaken throughout the Muswellbrook 
area, primarily focused on infrastructure and housing subdivision. Three of these are summarised 
below: 

McCardle 2003a/b 

McCardle Cultural Heritage (MCH) undertook assessment of proposed rezoning and residential 
subdivision in North Muswellbrook (some 2.5 km to the northeast of the current project area). The 
proposed subdivision comprised approximately 60 hectares (ha), along the eastern side of the New 
England Highway. The survey identified 16 previously unrecorded Aboriginal sites, which included ten 
open artefact scatters, six isolated artefacts and a further three areas of potential associated with the 
scatters. All but one of the sites was located within 60 m of tributaries of Sandy Creek, with no sites 
identified on upper slopes or ridges. This suggested that water in this location was a particular 
important resource, with upper slopes or areas of greater visibility potentially less important.  

McCardle 2003c 

MCH undertook Aboriginal archaeological assessment of the proposed Woodland Ridge subdivision 
for the Wanaruah Local Aboriginal Land Council, which comprised an area approximately 115 ha in 
size (approximately 5 km east of the project area). Various survey units were assessed throughout 
the area, including upper slopes, mid-slopes, foot slopes, gully banks and hill tops to the south side of 
Muscle Creek. Seven previously unrecorded Aboriginal sites, including three artefact scatters and 
four isolated artefacts, were identified – all on exposed areas. The location of these sites indicated 
that foot slopes within at least 200 m of Muscle Creek were a focus of past Aboriginal occupation.  

Biosis 2011 

Biosis undertook an assessment of the proposed Mitchell Line Feeder Duplication for Ausgrid, which 
included two phases of assessment (to allow for changes to the proposed feeder line route). This 
assessment covered various locations throughout the Muswellbrook area, resulting in the 
identification of seven new Aboriginal archaeological sites. Four of these sites were identified during 
site survey, and the further three confirmed through test excavation.  

Test excavation was undertaken in three zones of moderate archaeological sensitivity identified by a 
previous Biosis investigation (one of which was located on the banks of Muscle Creek, which flows 
through the project area). The results of the survey and test excavation confirmed that areas in close 
proximity to major creek lines throughout the project area had the potential to contain low to 
moderate density artefact scatters, with all the sites identified generally reflective of this.  
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4.3 Summary and Preliminary Assessment of Aboriginal Archaeological Potential 

Based on the information included in this section, it is clear that the project area is located in a 
broader landscape that would have been well resourced. The presence of major water courses within 
the project area would have encouraged Aboriginal people to move through the area in the past, and 
given the proximity of the confluence of major waterways, potentially establish campsites.  

The distribution and nature of recorded Aboriginal sites in the area supports this. Artefact sites are 
generally low to moderate density, comprising a limited number of artefacts. This is strongly 
supported by the McCardle (2003a,b,c) and Biosis (2011) assessments, which assessed the 
subdivision of North Muswellbrook at the confluence of the Hunter River and other tributary creek 
lines and the establishment of a feeder line across the Muswellbrook area for Ausgrid respectively. 
These assessments highlight the importance of somewhat elevated ground in close or regularly very 
close proximity to major waterways within the local area. 

5.0 Due Diligence Inspection 

The due diligence inspection of the project area was undertaken on 28 February 2019 by Karyn Virgin 
(Senior Archaeologist – Umwelt). The visual inspection was undertaken through a combination of 
driving and pedestrian assessment, and included the entirety of the project area. The purpose of the 
visual inspection was to determine the presence/absence of Aboriginal objects and/or places, or the 
potential for these items to occur within subsurface deposits. 

5.1 Results of the Inspection 

The project area is located on varying landforms, generally associated with the banks of the Hunter 
River and Muscle Creek, including an elevated section of level ground at the confluence of the two 
water courses. As expected, significant ground disturbance has occurred due to the construction of 
the rail corridor and associated bridges over the two waterways. Introduction of fill materials and 
ballast has also resulted in the modification of the banks of the Hunter River and Muscle Creek, likely 
for stabilisation purposes. 

Ground surface visibility was generally low to moderate across the project area. Visibility along the 
rail corridor itself was very low, with the introduced track ballast entirely covering the ground surface 
(see Plate 2). Visibility was best along existing foot and vehicle tracks, which were generally heavily 
eroded or comprised remnant topsoil mixed with imported materials. The embankments of the two 
waterways running through the project area also demonstrated some areas of visibility, but this was 
usually in association with bank slippage where imported materials have been used to stabilise the 
ground surface. General grass coverage was present across the remainder of the project area, with 
occasional areas of exposure present. 

The proposed location of the laydown area and crossing of temporary bridge on the eastern side of 
Muscle Creek can be described as gently undulating landform, with little to no surface visibility 
present in this location (see Plate 3). Unfortunately, access to the area was not possible during site 
inspection and assessment of this area is based on desktop information only. With regard to the 
eastern bank of Muscle Creek within the curtilage of the proposed new bridge, this area appears to 
have been subject to relatively significant surface disturbance through the construction of the 
existing rail infrastructure. No indication of the subsurface profile was visible in this area. The steep 
embankment that rises on the eastern side of Muscle Creek appears to have had fairly significant 
modification through introduction of fill materials required to maintain the pylons that hold up the 
existing bridge. Similar is true of the western bank of Muscle Creek (see Plate 4).  
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With regard to the bridge crossing area of the Hunter River, there is less visible surface disturbance 
present down the embankment. However, the landform does appear to have undertaken some form 
of modification to facilitate the construction of pylons for the existing bridge crossing (Plate 5). These 
embankments are also subject to water movement impacting the soil profile, and are unlikely to 
contain Aboriginal archaeological deposits.  

With regard to the central elevated area, this landform can be described as a relatively flat, elevated 
area at the confluence of the two major waterways. The visible surface profile on the south side of 
the existing rail line appears to have been subject to relatively significant surface disturbance and 
subsurface modification, to facilitate the levelling of the rail line between the two existing bridges. 
There is also an existing vehicle track that extends just to the south of the rail line, which was 
observed as a mix of remnant topsoil and introduced stabilising materials to provide a stable base for 
vehicle movement. To the north of the rail line, some surface disturbance is visible (see Plate 6), but 
generally appears to be a relatively intact profile. A small disturbance area caused by machine 
movement was identified, and demonstrated that a sandy subsurface profile did exist in this location 
(see Plate 7). 

Further to the west of the Hunter River, the land within the project area can be described as a 
floodplain. This area is also the location of the proposed culvert replacement. While surface visibility 
was good throughout this area along an existing track, the profile observed on this track appears to 
be subject to sheet wash erosion as well as introduction of fill materials to stabilise (see Plate 8 and 
Plate 9). It is unlikely that Aboriginal people utilised this lower lying area, likely preferring the 
elevated banks of the waterways.  

While it is unlikely that this existing soil profile remains up the steep embankments of Muscle Creek 
and the Hunter River, there is some potential for an intact subsurface soil profile to remain where 
the land flattens out and disturbance appears to be limited to the surface. As a result, new pylon 
construction required across central elevated area near the confluence of the waterways and any 
further subsurface disturbance associated with the construction of the temporary bridge and new 
bridge construction should not proceed prior to further Aboriginal heritage assessment. These works 
have the potential to impact potentially intact subsurface deposits, should they exist in this location. 
While surface visibility was generally poor in these locations, it is unlikely that subsurface deposits 
(should they be intact) would provide evidence for Aboriginal occupation. Figure 3 maps the areas 
within further assessment is recommended and those areas within which work can proceed with 
caution in accordance with due diligence provisions.  
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Plate 2 Track ballast introduced to support the rail line. 
© Umwelt, 2019 

 

 

Plate 3 View across lay down area looking towards Muscle Creek. 
© Umwelt, 2019 
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Plate 4 View west across Muscle Creek, with current rail bridge in shot. 
© Umwelt, 2019 

 

 

Plate 5 View west across the Hunter River, with current rail bridge in shot. 
© Umwelt, 2019 
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Plate 6 View across the confluence area of Muscle Creek and the Hunter River. 
© Umwelt, 2019 

 

 

Plate 7 Minor track disturbance in the confluence area, demonstrating that topsoil is not eroded. 
© Umwelt, 2019 
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Plate 8 View west along track, showing level of visibility and proximity to existing rail line. 
© Umwelt, 2019 

 

 

Plate 9 View through the existing culvert, displaying the composite soil profile observed. 
© Umwelt, 2019 
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6.0 Consideration of Proposed Works Against the Due Diligence Code 

Section 8 of the due diligence code outlines the process to guide due diligence assessments, 
summarised below in relation to the proposed works. 

1:  Will the activity disturb the ground surface or any culturally modified trees? 

Yes. As discussed in Section 1.0, the proposed works will involve ground disturbance for the new 
bridge construction, in the form of two pylons through the central island part of the project area and 
further pylon installation in the banks of the Hunter River and Muscle Creek. The current proposal 
does not involve the removal of any mature native trees within the project area. Irrespective, no 
culturally modified trees have been registered within the wider project area, and none were 
identified as part of the visual inspection undertaken to inform this assessment.  

2:  Are there any: 

a) Relevant confirmed site records or other associated landscape feature information on 
 AHIMS?  

As discussed in Section 4.1, no Aboriginal sites have been registered within 50 m of the project areas. 
However, the project area is in close proximity to two waterways, the Hunter River and Muscle 
Creek. 

Previous archaeological assessments have clearly demonstrated that the most common site type 
encountered is artefact sites, and that these sites have the potential to be present across landforms 
in close proximity to watercourses. Watercourses are generally strong predictors of archaeological 
potential, with the project area located at the confluence of two larger waterways. The elevated 
platform present at the confluence of these watercourses is considered to be a landscape feature of 
archaeological interest, given its potential use by Aboriginal people in the past. 

b) Any other sources of information of which a person is already aware? 

Based on the wider environmental context, as well as the results of previous archaeological 
investigations undertaken in proximity to the project area, it is considered that the most likely site 
type to occur in the area (if present) would be low to moderate density stone artefact scatters or 
isolated finds located in less disturbed areas. These may either be present on the surface or in 
subsurface deposits. 

c) Landscape features that is likely to indicate the presence of Aboriginal objects? 

The due diligence code identifies landscape features that indicate the likely existence of Aboriginal 
objects as including areas within 200 m of waters. As noted, the Hunter River and Muscle Creek both 
flow through the project area. The elevated banks on the sides of the waterways and the central area 
at the confluence of the two creeks are considered landscape features of archaeological interest, and 
have the potential to contain subsurface Aboriginal archaeological deposits. 

3: Can harm to Aboriginal objects listed on AHIMS or identified by other sources be avoided 
 and/or can the carrying out of the activity at the relevant landscape features by avoided? 

No. As described in Section 1.0, subsurface disturbance is required for installation of multiple pylons 
within the project area. Where pylon construction is required on the steep slopes of Muscle Creek 
and the Hunter River, these sloped banks have been subject to significant disturbance through 
stabilisation works and introduction of fill materials from the current bridges and have been 
substantially impacted by ongoing erosion. These sloping creek/river banks are therefore unlikely to 
be associated with archaeological material. In contrast, potential for intact archaeological deposits 
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remain where the banks plateau in the central elevated area and on the elevated areas either side of 
Muscle and Hunter Creek. Pylons to be constructed in these plateau areas have the potential to 
impact subsurface archaeological material, which may be present at considerable depth.  

4: Desktop Assessment and Visual Inspection: 

Sections 4.0 to 7.0 of this letter report provide the details of the desktop assessment and visual 
inspection of the project area. Generally, the project area has been subject to varying levels of 
historical disturbance and erosional process. Aboriginal objects located within the local area have 
generally been recorded in close proximity to larger creek lines or rivers, along existing tracks that 
follow elevated banks or ridge lines or within subsurface deposits in these areas subject to 
archaeological test excavation or salvage.  

Based on the landforms present and understanding of disturbance within the project area, there is 
potential that the proposed works may impact Aboriginal heritage. While no surface items were 
observed during the visual inspection, background research suggests that elevated areas or platforms 
in close proximity to major waterways throughout the local area (and the wider Hunter Valley) have 
the potential to contain Aboriginal archaeological deposits. The proposed bridge requires pylon 
construction across the central elevated area at the confluence of the Hunter River and Muscle 
Creek, with potential impacts on relatively level areas on the western bank of the Hunter River. 
Temporary access bridge construction may require impacts to these same landforms, with designs 
not yet finalised. These areas are similar landforms to those where previous subsurface deposits 
have been identified (see Biosis 2011). While there is some visible surface disturbance, 
archaeological deposits may be present in these landforms at considerable depth (based on the 
nature of alluvial deposition) and there is no evidence to demonstrate that subsurface archaeological 
deposits (should they be present) would be impacted by this disturbance. 

Overall, it is assessed that the area highlighted in yellow in Figure 4 has the potential to contain 
subsurface Aboriginal archaeological deposits. The proposed works within this area have the 
potential to impact these deposits and as a result, further investigation in the form of archaeological 
test investigation should be undertaken to determine the nature of these deposits. The area 
highlighted in green in Figure 4 is assessed as having low archaeological potential within the footprint 
of the proposed works due to the nature of the landforms it contains and the extent of current 
disturbance.  

7.0 Management Recommendations 

The following recommendations are made with regard to consideration of the relevant legislation, 
available contextual information and the results of the desktop survey. 

 The proposed works within the curtilage of the yellow area identified in Figure 4 have the 

potential to impact upon Aboriginal objects based on the subsurface archaeological potential of 

landforms within this area and the nature of the proposed works. It is recommended that works 

in this area do not proceed until further investigation has been undertaken in the form of an 

Aboriginal Cultural Heritage Assessment (ACHA). This may include provision for the completion of 

test excavations to investigate subsurface potential and determine if cultural deposits are 

present and assess their significance to inform an application for an Aboriginal Heritage Impact 

Permit (AHIP) if required.  

 The proposed works within the curtilage of the green area identified in Figure 4 may proceed 
without any further Aboriginal cultural heritage or archaeological investigation, provided that the 
impacts and extent of the proposed works are consistent with those discussed in this report. 
Works should, however, proceed with caution and in accordance with the following provisions. 
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o All persons working on site that are involved in ground disturbing works should be made 

aware that it is an offence under section 86 of the NPW Act to harm or desecrate an 

Aboriginal object unless that harm or desecration is the subject of an approved AHIP. 

o In the unlikely event that an Aboriginal object is identified whilst carrying out works in areas 

outside of the proposed further investigation within the project area, all activities in the 

immediate vicinity of the identified Aboriginal object should cease and a suitably qualified 

archaeologist should be contacted to confirm the validity of the object. Should the object be 

confirmed to be of Aboriginal cultural origin, the landholder/contractor must notify the local 

Aboriginal parties and OEH and may need to apply for an AHIP prior to the recommencement 

of further ground disturbance works in proximity to that object. 

 

We trust this information meets with your current requirements. Please do not hesitate to contact 
the undersigned on 1300 793 267 should you require clarification or further information. 

Yours sincerely 

 

Ashley O’Sullivan 
Senior Archaeologist 
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APPENDIX 1 

Extensive Search Report 



AHIMS Web Services (AWS)
Extensive search - Site list report

SiteID SiteName Datum Zone Easting Northing Context SiteFeatures SiteTypes Reports

Your Ref/PO Number : 4548

Client Service ID : 415869

Site Status

37-2-0129 Yammanie;Ramrod Creek;2; AGD  56  300000  6425500 Open site Valid Artefact : - Open Camp Site 316

PermitsLen DyallRecordersContact

37-2-2541 MTP - 312 GDA  56  298441  6430544 Open site Destroyed Artefact : 1

4005PermitsMs.Penny MccardleRecordersSearleContact

37-2-2566 muswelbrook Common 1 GDA  56  303269  6426991 Open site Valid Artefact : -

PermitsGlen MorrisRecordersT RussellContact

37-2-2567 Muswellbrook common 3 GDA  56  303073  6426768 Open site Valid Modified Tree 

(Carved or Scarred) : 

1

PermitsGlen MorrisRecordersT RussellContact

37-2-2568 Muswellbrook Common 4 GDA  56  303082  6426860 Open site Valid Modified Tree 

(Carved or Scarred) : 

1

PermitsGlen MorrisRecordersSearleContact

37-2-2585 Muswellbrook Common 21 GDA  56  303125  6427814 Open site Valid Artefact : -

PermitsGlen MorrisRecordersT RussellContact

37-2-2586 Muswellbrook Common 22 GDA  56  302894  6427990 Open site Valid Artefact : -

PermitsGlen MorrisRecordersT RussellContact

37-2-2587 Muswellbrook common 23 GDA  56  302877  6427999 Open site Valid Artefact : -

PermitsGlen MorrisRecordersT RussellContact

37-2-2588 Muswellbrook Common 24 AGD  56  302869  6427979 Open site Valid Artefact : -

PermitsGlen MorrisRecordersT RussellContact

37-2-2569 Muswellbrook Common 5 GDA  56  302897  6426764 Open site Valid Modified Tree 

(Carved or Scarred) : 

1

PermitsGlen MorrisRecordersT RussellContact

37-2-3241 MTP-662 GDA  56  298838  6430113 Open site Destroyed Artefact : -

4005PermitsMr.Lennard RobertsRecordersContact

37-2-4081 MTP-1723 GDA  56  298490  6429745 Open site Destroyed Artefact : -

4005PermitsMs.Helen SelimiotisRecordersContact

37-2-4082 MTP-1724 GDA  56  298634  6429823 Open site Destroyed Artefact : -

4005PermitsMs.Helen SelimiotisRecordersContact

37-2-4083 MTP-1725 GDA  56  298465  6429817 Open site Destroyed Artefact : -

4005PermitsMs.Helen SelimiotisRecordersContact

37-2-4084 MTP-1726 GDA  56  298502  6429856 Open site Destroyed Artefact : -

4005PermitsMs.Helen SelimiotisRecordersContact

Report generated by AHIMS Web Service on 17/04/2019 for Ashley O'Sullivan for the following area at Datum :GDA, Zone : 56, Eastings : 298400 - 303400, Northings : 6425600 - 6430600 with 
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Your Ref/PO Number : 4548

Client Service ID : 415869

Site Status

37-2-4086 MTP-1728 GDA  56  298496  6429919 Open site Destroyed Artefact : -

4005PermitsMs.Helen SelimiotisRecordersContact

37-2-4087 MTP-1729 GDA  56  298441  6429942 Open site Destroyed Artefact : -

4005PermitsMs.Helen SelimiotisRecordersContact

37-2-4088 MTP-1730 GDA  56  298542  6429990 Open site Destroyed Artefact : -

4005PermitsMs.Helen SelimiotisRecordersContact

37-2-4089 MTP-1731 GDA  56  298567  6429998 Open site Destroyed Artefact : -

4005PermitsMs.Helen SelimiotisRecordersContact

37-2-4090 MTP-1732 GDA  56  298622  6430003 Open site Not a Site Modified Tree 

(Carved or Scarred) : 

-

103689,10369

0

4005PermitsMs.Helen SelimiotisRecordersContact

37-2-4048 MTP-327 GDA  56  298545  6430456 Open site Destroyed Artefact : -

PermitsMs.Penny MccardleRecordersContact

37-2-4049 MTP-328 GDA  56  298610  6430300 Open site Destroyed Artefact : -

PermitsMs.Penny MccardleRecordersContact

37-2-4074 MTP-1715 GDA  56  298540  6429493 Open site Destroyed Artefact : -

PermitsMs.Helen SelimiotisRecordersContact

37-2-4075 MTP-1717 GDA  56  298564  6429442 Open site Destroyed Artefact : -

PermitsMs.Helen SelimiotisRecordersContact

37-2-4076 MTP-1718 GDA  56  298582  6429490 Open site Destroyed Artefact : -

PermitsMs.Helen SelimiotisRecordersContact

37-2-4080 MTP-1722 GDA  56  298496  6429739 Open site Destroyed Artefact : -

4005PermitsMs.Helen SelimiotisRecordersContact

37-2-2033 Harvey Norman Site Muswellbrook AGD  56  301749  6426285 Open site Valid Artefact : 6

PermitsJohn MathewsRecordersSearleContact

37-2-2037 NM6 AGD  56  301962  6430158 Open site Valid Artefact : 2 100052,10005

3

2444,2478PermitsMs.Penny MccardleRecordersT RussellContact

37-2-2042 NM7 AGD  56  301825  6429999 Open site Valid Artefact : 2 100052,10005

3

PermitsMs.Penny MccardleRecordersT RussellContact

37-2-2043 NM8 AGD  56  302217  6429972 Open site Valid Artefact : 1 100052,10005

3

2444,2478PermitsMs.Penny MccardleRecordersT RussellContact

37-2-2044 NM9 AGD  56  302239  6430004 Open site Valid Artefact : 1 100052,10005

3
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2444,2478PermitsMs.Penny MccardleRecordersT RussellContact

37-2-2045 NM10 AGD  56  302208  6430106 Open site Valid Artefact : 1 100052,10005

3

2444,2478PermitsMs.Penny MccardleRecordersT RussellContact

37-2-2046 NM11 AGD  56  302151  6430158 Open site Valid Artefact : 2 100052,10005

3

2444,2478PermitsMs.Penny MccardleRecordersT RussellContact

37-2-2047 NM12 AGD  56  302288  6430112 Open site Valid Artefact : 3 100052,10005

3

2444,2478PermitsMs.Penny MccardleRecordersT RussellContact

37-2-2048 NM13 AGD  56  302360  6430064 Open site Valid Artefact : 2 100052,10005

3

2444,2478PermitsMs.Penny MccardleRecordersT RussellContact

37-2-2049 NM14 AGD  56  302745  6429937 Open site Valid Artefact : 2 100052,10005

3

PermitsMs.Penny MccardleRecordersT RussellContact

37-2-2804 MSFL01 GDA  56  302605  6427814 Open site Valid Artefact : 1

PermitsMrs.Georgia RobertsRecordersContact

37-2-2807 MFLD03 GDA  56  303246  6429335 Open site Valid Artefact : 1 102371

PermitsMrs.Georgia RobertsRecordersContact

37-2-3169 MTP-590 GDA  56  299062  6430586 Open site Destroyed Artefact : -

4005PermitsMr.Lennard RobertsRecordersContact

37-2-3170 MTP-591 GDA  56  299075  6430478 Open site Destroyed Artefact : -

4005PermitsMr.Lennard RobertsRecordersContact

37-2-3171 MTP-592 GDA  56  299056  6430386 Open site Destroyed Artefact : -

PermitsMr.Lennard RobertsRecordersContact

37-2-3172 MTP-593 GDA  56  299019  6430302 Open site Destroyed Artefact : -

4005PermitsMr.Lennard RobertsRecordersContact

37-2-2861 MTP-57 GDA  56  298825  6429977 Open site Destroyed Artefact : -

4005PermitsMr.Lennard RobertsRecordersContact

37-2-3556 MTP-978 GDA  56  299285  6430534 Open site Destroyed Artefact : -

4005PermitsMr.Lennard RobertsRecordersContact

37-2-3557 MTP-979 GDA  56  299297  6430380 Open site Destroyed Artefact : -

4005PermitsMr.Lennard RobertsRecordersContact

37-2-3558 MTP-980 GDA  56  299262  6430405 Open site Destroyed Artefact : -

4005PermitsMr.Lennard RobertsRecordersContact
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37-2-3227 MTP-648 GDA  56  299183  6430229 Open site Destroyed Artefact : -

4005PermitsMr.Lennard RobertsRecordersContact

37-2-3228 MTP-649 GDA  56  299133  6430009 Open site Destroyed Artefact : -

4005PermitsMr.Lennard RobertsRecordersContact

37-2-3238 MTP-659 GDA  56  298879  6430442 Open site Destroyed Artefact : -

4005PermitsMr.Lennard RobertsRecordersContact

37-2-3239 MTP-660 GDA  56  298861  6430287 Open site Destroyed Artefact : -

4005PermitsMr.Lennard RobertsRecordersContact

37-2-3240 MTP-661 GDA  56  298846  6430170 Open site Destroyed Artefact : -

4005PermitsMr.Lennard RobertsRecordersContact
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1. INTRODUCTION 
 
Intersect Traffic Pty Ltd (Intersect) has been engaged by Umwelt (Australia) Pty Limited on behalf 
of Australian Rail Track Corporation (ARTC) to undertake a traffic impact assessment for the 
Bridge Street, Hunter River and Muscle Creek Bridge Replacement Projects, Muswellbrook, NSW. 
The Project aims to replace three existing bridges (Hunter River, Muscle Creek and Bridge Street 
under bridges) on the Ulan Line within the township of Muswellbrook, NSW.  
 
The under bridges have all been identified for replacement as they pose a significant risk to the 
reliability of the network. This is due to a combination of recent structural fatigue related incidents. 
The closure of these bridges is a significant risk to the reliability of the network as when these 
bridges are closed it blocks all traffic to and from the Ulan line.  
  
Two separate Review of Environmental Factors (REFs) are being prepared; a REF for the Bridge 
Street under bridge replacement and a REF for the Hunter River and Muscle Creek under bridge 
replacements. This traffic impact assessment has been prepared to inform the REF of the potential 
construction traffic impacts associated with the projects. This report has assessed the impact that 
these projects have on the state and local road network in regard to network efficiency and safety 
and has been carried out with reference to the RMS’s RTA Guide to Traffic Generating 
Developments, Austroads Guide to Road Design (2010) and Muswellbrook Shire Council’s 
Development Control Plan (2009) as well as utilising information provided by Umwelt (Australia). 
 
Works for the proposed Projects are expected to commence in March 2020 and are expected to be 
to be undertaken via a combination of regular construction hours, out of hours works and track 
possessions (where required) to minimise the disruption on the Ulan Line. A temporary site 
compound and stockpiling area will be located within the study area off Lower William Street at Lot 
1 DP 430662 to accommodate construction personnel and Project materials.  A detailed 
description of the Projects is provided in Section 3 Development Proposal.   
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The Bridge Street Replacement Project will involve the temporary closure of Bridge Street/New 
England Highway at its underpass of the railway over bridge crossing, implementation of a detour 
route around the Bridge Street and will require designated construction access routes to the study 
area.  
 
Access to the Bridge Street under bridge will be via the rail access gate located along Lower 
William Street (country end) (Photograph 1), and via Wilkinson Avenue through 
Fitzgerald/Olympic Park (city end) (Photograph 2). Access to the Hunter River and Muscle Creek 
under bridges will be via the rail access gate located along Lower William Street (city end) 
(Photograph 1) and via the rail access gate located along Logues Lane (country end) 
(Photograph 3). Access to the island located between the Hunter River and Muscle Creek will be 
via a temporary access bridge for light and heavy vehicles and via the Caravan Park for light 
vehicles until the temporary access bridge is constructed (Photograph 4). Access to the proposed 
site compound would be via Lower William Street (Photograph 5).  
 

  
Photograph 1 – Access to rail corridor via Lower William Street 

 
 



 Traffic Impact Assessment – Bridge Replacement Projects, Muswellbrook – Australian Rail Track Corporation 
 

 3  

 

Photograph 2 – Fitzgerald Park off Wilkinson Avenue - Eastern access site compound area 
for bridge over Bridge Street 

 

 
Photograph 3 – Logues Lane access to western side of bridge over the Hunter River 
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Photograph 4 – Southern town access via caravan park to west end of bridge over Muscle 

Creek and east end of bridge over Hunter River 
 

 
Photograph 5 –Site access to the compound at Lower William Street west of the bridge 

over Bridge Street and east of the bridge over Muscle Creek 
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2. SITE DESCRIPTION 
 
ARTC proposes to replace the Hunter River underbridge (289.303km), the Muscle Creek 
underbridge (289.215km) and the Bridge Street underbridge (289.017 km) on the N40 Ulan line 
within the township of Muswellbrook, approximately 100km northwest of Newcastle in 
Muswellbrook Local Government Area (LGA). 
 
The Bridge Street underbridge is located approximately 200 metres west of Muswellbrook railway 
station, the Muscle Creek underbridge approximately 400 metres west and the Hunter River 
underbridge approximately 500 metres west of Muswellbrook railway station.  The Bridge Street 
underbridge is within the southern half of the Muswellbrook Central Business District and lies 
approximately 250 metres north of the Sydney Street / Maitland Street T-intersection and 
approximately 100 metres north of the Bridge Street / Sydney Street / Haydon Street T-
intersection.  To the south of the railway is Fitzgerald Park which is contiguous with Olympic Park. 
Immediately to the north of the Bridge Street underbridge is another underbridge on the Main North 
Railway line. The underbridge on the Main North Railway line does not form part of this Project. 
 
The Muscle Creek underbridge and Hunter River underbridge are located over Muscle Creek and 
the Hunter River. Access to the island between the Hunter River and Muscle Creek is currently via 
the Caravan Park located to the south of the study area. Access for to the island will continue via 
the current arrangements until such time as a temporary access bridge is constructed.  Heavy and 
light vehicles will utilise the proposed temporary access bridge from the proposed site compound 
to the island once the temporary bridge is constructed. Logues Lane is currently used to access 
the Hunter River rail bridge west of the river and the bridge lies adjacent to rural primary production 
properties.   
 
Figure 1 and Figure 2 below shows the Study Area designed to encompass all required laydown 
areas and access tracks to be utilised or upgraded during the construction period for the two 
projects. Photographs 6 - 8 identify the current bridge arrangements. 
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Figure 1 – Study Area for the Hunter River and Muscle Creek Bridge Replacement Project 
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Figure 2 – Study Area for the Bridge Street Underbridge Replacement Project 
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Photograph 6 –Bridge Street Underbridge, view from south side of Bridge Street 

 

 
Photograph 7 – Muscle Creek Underbridge, view from the south east, city side of Ulan line  
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Photograph 8 Hunter River Underbridge, Riverside Cabin and Van Park and Weeping 
Willows along Hunter River.  
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3. DEVELOPMENT PROPOSAL 

The proposed bridge upgrades will be undertaken as Project 1 - Bridge Street Bridge upgrade and 
Project 2 - Muscle Creek Bridge and Hunter River Bridge Replacement.  Specifically, the works 
will entail: 

Project 1. Bridge Street Bridge (12-month construction period) 

Key elements of the Project include: 

♦ Construction of new 26m long, single span ballast top bridge. Bridge to be of concrete 
construction. Bridge to be constructed on the existing (horizontal) rail alignment 

♦ Demolition of the existing bridge superstructure and central pier (note existing bridge 
abutments and associated brick façade to remain) 

♦ Construction of new 60m long (approx.) retaining wall along the DN side corridor boundary 
between the new bridge and Muswellbrook Yard 

♦ Reconditioning 100m long (approx.) section of existing track formation 

♦ Replacement of existing pipe culvert structure located at CH289.058km 

♦ Track vertical realignment works from CH288.900km to CH289.100km 

♦ Temporary works 

o rehabilitation works as required to utilise an old service station site for site laydown 

o temporary relocation and subsequent reinstatement of track signal 162 

♦ Landscaping works. 

Project 2. Muscle Creek and Hunter River Bridge (24-month construction period). 

Key elements of the Project include: 

♦ Construction of new 185 m, multi-span ballast top concrete bridge to replace the existing 
Muscle Creek and Hunter River bridges. Bridge to be constructed on a new alignment, 
located on the northern side of the existing bridges. New piers will need to be constructed 
on both banks of Muscle Creek and the Hunter River. To facilitate construction vegetation 
will need to be cleared for a distance of 20 metres to the north of the existing centreline of 
the rail, ramps will need to be constructed half way down the bank and sheet 
piling/temporary shoring works will be required on the waterway side of each pier. 

♦ Demolition and disposal of existing bridge superstructures. The existing piers are to remain 
in place. 

♦ Removal of existing rail, sleepers and ballast from redundant track formation  

♦ Extension of the existing Muswellbrook box culvert structure at 289.511 km 

♦ Construction of 340 m long (approx.) section of new track formation. New formation to be 
constructed on a new alignment located on the northern side of the existing track 

♦ Reconditioning of 100 m long (approx.) section of existing track formation at country end 
and city end 
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♦ Construction of new maintenance access roads to city and country abutments of the 
combined Muscle Creek / Hunter River bridge 

♦ Track vertical and horizontal realignment works from 289.017 km (at the ‘city end’) to 
289.665 km (at the ‘country end’), a distance of 648 m 

♦ Temporary works for construction including 

o Rehabilitation works as required to utilise an old fuel depot (Caltex) site for site 
laydown 

o Establishment of site laydown on the country end of the Hunter River. 

o Clearance of understorey on part of the island to allow for access and material 
laydown (see Figure 1.2) 

o Construction of temporary access bridge for access to the ‘island’ between Muscle 
Creek and Hunter River  

o sheet piling/temporary shoring works will be required on the waterway side of each 
pier. 

♦ Landscaping and restoration work 

♦ Relocation of existing signalling cables from old to new bridge (will require some minor 
trenching works). 

All on-site construction activities will occur within the study area. Light and heavy vehicle access 
will be via the access routes shown in Figure 3. The majority of the heavy vehicle movements will 
be related to deliveries of: 

♦ Plant and equipment (low loaders); 

♦ Road base and ballast (truck and dog combination); 

♦ Concrete for foundations (concrete agitators); and 
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Figure 3 – North and south city access routes for Bridge Street bridge site 

 
Figure 4 – Hunter River and Muscle Creek western side access routes 
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Figure 5 – Countryside heavy vehicle access route 

 
 

 
Figure 6 – Bridge Street bridge site detour route 

 
 



 Traffic Impact Assessment – Bridge Replacement Projects, Muswellbrook – Australian Rail Track Corporation 
 

 14  

 

4. EXISTING ROAD NETWORK 
 
The roads impacted by the proposed bridge upgrade works are the roads to be utilised for 
construction traffic to access the study area / compounds and the roads to be used by traffic detouring 
Bridge Street closure at the railway bridge. These access routes to the study areas and the Bridge 
Street detour route are presented in Figures 3, 4, 5 and 6.  
 

4.1 Maitland Street (New England Highway) 
 
Maitland Street (New England Highway) is a major transportation route between the Upper Hunter / 
New England area and Newcastle.  It is known as the New England Highway (HW 9 or A15), is 
classified as an arterial road under a functional road hierarchy and as such is under the care and 
control of NSW Roads and Maritime Services (RMS).  Locally Maitland Street commences at its T-
intersection with Sydney Street at its northwestern end and provides access via its intersections with 
Lorne Street, for bridge upgrade works at the eastern side of the rail bridge over Bridge Street, and 
with Bell Street, which is to be used as a detour for traffic during road closures of Bridge Street.   
 
Maitland Street near the study area is a two-way four lane sealed urban road.  It has two lanes per 
direction with parking lanes on both sides of the road, except where widening occurs at intersections.  
Travel directions are separated by a concrete median island or line marking.  Travel lanes are 
approximately 3.2 metres wide with parking lanes approximately 3 metres wide.  It has a speed 
zoning of 50 km/h and at the time of inspection (May 2019) was in good condition.  Photograph 9 
shows Maitland Street northwest of Bell Street. 
 

  
Photograph 9 – Maitland Street northwest of Bell Street 
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4.2 Sydney Street 
 
Sydney Street to the northeast of Maitland Street continues as the New England Highway (HW 9 or 
A15) as the inland highway to the Queensland border, and has the same classification and function 
as described for Maitland Street above.  It connects to Bridge Street at the intersection of Haydon 
Street approximately 150 metres northeast of Maitland Street.  Sydney Street to the southwest of 
Maitland Street is the main road to Denman.  Known as Denman Road (MR 209) in this direction it is 
a state road and under a road hierarchy classification it is a sub-arterial road and under the care and 
control of NSW Roads and Maritime Services (NSW RMS).  Sydney Street provides access via its 
intersections with Mill Street and Haydon Street to the study area used for bridge upgrade works and, 
with Maitland Street, is to be used as a detour for traffic during road closures of Bridge Street.   
 
Sydney Street near the study area is a two-way two lane sealed urban road with parking lanes on 
both sides of the road in most locations.  Travel lanes vary between 3.5 to 4 metres wide.  It has a 
speed zone of 50 km/h to the east of Maitland Street and 60 km/h to the west of Maitland Street.  At 
the time of inspection was in good to fair condition.  Photograph 10 shows Sydney Street near Mill 
Street. 
 

 
Photograph 10 – Sydney Street near Mill Street 
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4.3 Bridge Street 
 
Bridge Street (New England Highway - HW 9) within the study area is a sealed road that runs north 
from Haydon Street under the Bridge Street bridge through the commercial area of the town 
approximately 1.7 kilometres to Aberdeen Street.  It connects to Market Street, at the northwestern 
end of the Bridge St detour route via a 4-leg roundabout intersection, Brook Street via a 4-leg 
signalised intersection for access to the main compound area for the bridge upgrade works and to 
Aberdeen Street via a give way controlled T-intersection for connection to other roads for the site 
access to the country / western side of the Hunter Bridge.   
 
Bridge Street between Sydney Street and Market Street is a two-way sealed urban road with parking 
lanes on both sides of the road in most locations.  It has two lanes per direction between Market 
Street and Dumaresq Street, with two southbound and one northbound lane between Dumaresq 
Street and Aberdeen Street.  Travel lanes are predominately 3.5 metres wide and parking lanes, 
where present 2.7 metres wide.  Bridge Street has a speed zone of 50 km/h except between 
Aberdeen Street and Dumaresq Street where it is 60km/h.  At the time of inspection Bridge Street was 
in good condition.  Photograph 11 shows Bridge Street south of Brook Street. 
 

 
Photograph 11 – Bridge Street south of Brook Street 

 

4.4 Brook Street and Hunter Terrace 
 
Brook Street west of Bridge Street and Hunter Terrace south of Brooke Street are urban sealed roads 
with carriageways between kerbs of 19 metres and 17.5 metres, respectively, however Hunter 
Terrace narrows to 6.2 metres at the Lower William Street end.  They are used to access the main 
compound site area at Lower William Street These local roads are currently in good condition and are 
under the care and control of Muswellbrook Shire Council and in a 50 km/h speed zone area.  
Photograph 12 and 13 show Brook Street and Hunter Street near the study area. 
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Photograph 12 – Brook Street east of Hunter Terrace towards Bridge Street 

 

 
Photograph 13 – Hunter Terrace south of Brook Street 

 

4.5 Lower William Street 
 
Lower William Street runs east from Hunter Terrace to the dead end at the rail line and provides direct 
access to the main compound area to be utilised to store materials and construct most of the project 
materials.  It is an urban sealed road with carriageway of approximately 13.5 metres between the kerb 
and gutter on its north side and the edge of seal on its south side, however it narrows over its last 30 
metres to 2 metres in width at its eastern end at the pedestrian railway crossing.  This local road is 
currently in fair condition and is under the care and control of Muswellbrook Shire Council.  
Photographs 14 and 15 show Lower William Street near the construction site compound. 
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Photograph 14 – Lower William Street adjoining Hunter Terrace 

 

 
Photograph 15 – Lower William Street adjoining the main construction area 

 

4.6 Lorne Street, Haydon Street and Wilkinson Avenue 
 
Lorne Street, Haydon Street and Wilkinson Avenue are urban sealed roads with carriageways 
between kerbs of 7.8 to 8.8 metres, 10.8 metres and 7.4 to 8.6 metres, respectively for the sections of 
the roads to be used for access for the Fitzgerald Park site access area at the eastern end of the 
Bridge Street bridge.  These local roads allow for unrestricted parking along their lengths.  The roads 
are currently in fair to good condition and are under the care and control of Muswellbrook Shire 
Council and in a 50 km/h speed zone area.  Photographs 16, 17 and 18 show Lorne Street, Haydon 
Street and Wilkinson Avenue, respectively near the construction site. 
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Photograph 16 – Lorne Street looking towards the 4-way intersection with Maitland Street 

 

 
Photograph 17 – Haydon Street looking towards Sydney Street / Bridge Street 
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Photograph 18 – Wilkinson Avenue at the Fitzgerald Park access to the bridge site 

 

4.7 Aberdeen Street, Kayuga Road, Wybong Road and Logues Lane 
 
Aberdeen Street, Kayuga Road, Wybong Road and Logues Lane are sealed rural roads that are 
classified as local collector or local roads under a functional road hierarchy and as such are under the 
care and control of Muswellbrook Shire Council.  Together they provide non-width restricted access to 
the country / western side of the Hunter River Bridge from the New England Highway north of the 
Muswellbrook town area. 
 
The roads are all two-way two lane sealed rural roads.  All roads have lane widths approximately 3.5 
metres wide and shoulders varying between 0.3 metres and 3 metres wide, except Logues lane, 
which is a 5-metre-wide sealed road with 0.3 metre gravel / grass shoulders.  Kayuga Road narrows 
to give-way one lane two way 90-metre-long bridge that commences 35 metres west of Aberdeen 
Street.  Whilst the travel lane is approximately 2.8 metres wide, a 4.3-metre-wide load is permissible 
across the bridge either way. 
 
Aberdeen Road has a speed zone of 60km/h, Kayuga Road 80km/h, Wybong Road 80 and 100 km/h 
and Logues Lane 100 km/h.  At the time of inspection all roads were in fair to good condition as 
shown below in Photographs 19-22. 
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Photograph 19 – Aberdeen Road north of Kayuga Road 

 
 
 
 

 
Photograph 20 – Kayuga Road bridge from Aberdeen Street 
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Photograph 21 – Wybong Road northwest of Kayuga Road 

 

 
Photograph 22 – Logues Lane near the western access to the Hunter River bridge 
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4.8 Thomas Mitchell Drive, Denman Road and Bengalla Road 
 
Thomas Mitchell Drive, Denman Road and Bengalla Road are sealed rural roads that are nominated 
as width restricted access roads that connect (via Wybong Road and Logues Lane) to the country / 
west side of the Hunter River bridge site.  Denman Road is a main rural transportation route collecting 
and distributing traffic to and from the arterial road network at Muswellbrook at the New England 
Highway (HW9) and The Golden Highway (HW27) east of Denman.  It serves as a sub-arterial road 
under a functional road hierarchy and therefore is under the care and control of the NSW Roads and 
Maritime Services (NSW RMS).  Denman Road connects to Thomas Mitchell Drive approximately 3.3 
kilometres and Bengalla Road approximately 4.2 kilometres southwest of The New England Highway 
in the Muswellbrook CBD.  Thomas Mitchell Drive and Bengalla Road are classified as local collector 
roads under a functional road hierarchy and as such are under the care and control of Muswellbrook 
Shire Council.   
 
The roads are all two-way two lane sealed rural roads.  All roads have lane widths varying between 3 
to 3.5 metres in width with sealed shoulders varying between 1 to 3 metres in width.  Thomas Mitchell 
Drive, Denman Road and Bengalla Road all have a speed zoning of 80km/h and at the time of 
inspection all roads were in good condition, however, will be rarely used for access for this project.   
 

4.9 Mill Street 
 
Mill Street is an urban sealed road providing access for the Riverside Cabin and Van Park via Sydney 
Street.  It is 85 metres long with a carriageway width between kerbs of 12 metres.  It will be used 
initially to access the southern sides of the Muscle Creek bridge and the Hunter River bridge to 
construct a temporary access bridge.  It is a local road and is under the care and control of 
Muswellbrook Shire Council.  Mill Street is currently in good condition and has a 50 km/h speed 
zoning.  Photograph 23 shows Mill Street near the study area. 
 

 
Photograph 23 – Mill Street near the site 
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4.10 Bell Street, Victoria Street and Market Street 
 
Bell Street, Victoria Street and Market Street are urban sealed roads to be used for detouring traffic 
when Bridge Street is closed at the railway bridge.  It is currently used as an alternate route for 
vehicles to bypass Sydney Street and for vehicles greater than 5.2 metres in height, too high to fit 
under the Bridge Street bridge.   
 
Bell Street runs north / south between Maitland Street and Victoria Street.  It is 550 metres long with 
16 metre carriageway widths between kerbs at its southern end reducing to 9 metres at its northern 
end with lane widths varying between 3.7 and 5 metres at its southern end and 4.3 metres at its 
northern end.  Victoria Street connects directly to Market Street at Carl Street approximately 430 
metres west of Bell Street and has a carriageway width of 12.3 metres with lane widths approximately 
3.5 metres wide.  Market Street runs between Victoria Street / Carl Street and Bridge Street.  It is 
approximately 460 metres long with carriageways between kerbs varying between 10 to 16 metres 
due to the type of parking along either side of the street which varies between parallel and 600 angle 
parking.  Lane widths are approximately 3.4 metres wide.   
 
Bell Street, Victoria Street and Market Street are all local roads and are under the care and control of 
Muswellbrook Shire Council.  They are currently in good condition and have a 50 km/h speed zoning.  
Photographs 24, 25 and 26 show these streets near the study area. 
 
 

 
Photograph 24 – Bell Street north of Maitland Street 
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Photograph 25 – Victoria Street west of Bell Street 

 

 
Photograph 26 – Market Street east of Bridge Street 



 Traffic Impact Assessment – Bridge Replacement Projects, Muswellbrook – Australian Rail Track Corporation 
 

 26  

5. TRAFFIC VOLUMES AND NETWORK 

CAPACITY 
 
As part of this assessment Intersect Traffic undertook manual traffic counts at the Brook Street / 
Hunter Terrace four-way give way controlled cross intersection which will be one of the main 
intersections utilised for access to the proposed site compound in Lower William Street.  Traffic 
counts were carried out at the likely peak hour times of 7 am to 8 am for the AM peak and 4 pm to 5 
pm for the PM peak hour.  The relevant 2019 peak hour traffic volumes in vehicle trips per hour (vtph) 
recorded at the intersection were as follows: 
 

♦ Brook Street east of Hunter Terrace – 58 vtph AM and 207 vtph PM, and 

♦ Hunter Terrace south of Brook Street – 8 vtph AM and 31 vtph.   
 
Traffic counts undertaken for other relevant roads were sourced from the Muswellbrook Traffic Study 
and Roadworks Plan March 2009 undertaken by Parsons Brinkerhoff (PB) for Muswellbrook Shire 
Council. Traffic counts included the intersections of Sydney Street / Maitland Street, Bridge Street / 
Brook Street, Maitland Street / Bell Street and Maitland Street / Lorne Street.  The PB study 
determined a growth rate per annum of 1% or less for traffic increases before their 2007 traffic counts.  
This assessment utilises a 1.5% per annum traffic growth rate since 2007 for all roads which NSW 
RMS has determined as an average background traffic growth rate for the Hunter Region to estimate 
the 2019 traffic at relevant roads utilised in this assessment and is therefore a conservative or worst-
case assessment. 
 
A summary of the AM and PM peak hour traffic data collected and considered relevant to this study is 
provided in Table 1 below.  Relevant detailed 2019 traffic data is also provided in Appendix 1. 
 

Table 1 – 2019 Traffic Volume Data (Intersect Traffic and Muswellbrook Traffic Study) 

Road Location 

2019 AM 2019 PM 

 peak 

(vtph) 

 peak 

(vtph) 

Bridge Street North of Market/William Street 1461 2129 

Bridge Street South of Market/William Street 1594 2316 

Market Street East of Bridge Street 429 501 

Bridge Street North of Brook Street 1063 1701 

Bridge Street South of Brook Street 1467 2121 

Brook Street West of Bridge Street 458 561 

Brook Street East of Hunter Terrace 58 207 

Hunter Terrace South of Brook Street 8 31 

Bridge Street North of Manning/Hunter Street 954 1350 

Bridge Street South of Manning/Hunter Street 974 1431 

Manning/Hunter Street East of Bridge Street 257 312 

Sydney Street Northeast of Maitland Street 1540 2341 

Sydney Street Southwest of Maitland Street 802 1139 

Maitland Street Southeast of Sydney Street 1022 1632 

Maitland Street Northwest of Lorne Street 1009 1597 

Maitland Street Southeast of Lorne Street 644 1550 

Lorne Street Northeast of Maitland Street 23 53 

Maitland Street Northwest of Bell Street 1003 1726 

Maitland Street Southeast of Bell Street 1391 2114 

Bell Street Northeast of Maitland Street 634 1407 

Denman Road West of Thomas Mitchell Drive  749 692 

Thomas Mitchell Drive  South of Denman Road  614 478 

Aberdeen Street South of Bridge Street 600 600 

Mill Street Northwest of Sydney Street 30 30 
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The capacity of roads is generally determined by the capacity of its intersections.  However, Tables 
4.3 and 4.4 of the NSW RMS’ RTA Guide to Traffic Generating Developments provides some 
guidance on mid-block capacities for urban roads and likely levels of service.  These tables are 
reproduced below. 
 

 
Source: - RTA’s Guide to Traffic Generating Developments (2002). 

 
In considering the capacity of the urban road network the desired worst level of service (LoS) needs 
to be considered.  It is generally accepted that on major arterial and major collector roads a LoS D is 
acceptable in the Muswellbrook area while for all other functional classes a LoS C is considered 
acceptable.  On this basis and noting the tables above and the physical dimensions of the road 
described in Section 3 the following likely level of service thresholds / maximum mid-block two-way 
road capacities applicable for the urban road network are: 
 

♦ New England Highway Los D – Maitland Street and Bridge Street 4,400 vtph (4 lanes), Bridge 
Street 3,300 vtph (3 lanes) and Bridge Street 1,800 vtph (2 lanes); 

♦ Denman Road LoS D – Sydney Street 1,800 (2 lanes); 

♦ Market Street, Victoria Street, Bell Street Los D 1,800 vtph (2 lanes); and 

♦ Brooke Street, Hunter Terrace, Haydon Street, Lorne Street, Wilkinson Avenue, Mill Street 
LoS C – 1,200 vtph. 

 
However as local streets with predominately residential dwellings along their length the environmental 
capacity of parts of Brook Street, Hunter Terrace, Mill Street, Lorne Street, Haydon Street and 
Wilkinson Avenue as a measure of acceptable residential amenity within the street also needs to be 
considered. 
 
The environmental road capacity thresholds accepted by NSW Roads and Maritime Service (NSW 
RMS) are provided within Table 4.6 of the RTA’s Guide to Traffic Generating Developments (2002) as 
reproduced below. 
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Source: - RTA’s Guide to Traffic Generating Developments (2002). 

 
The relevant residential only sections of Brook Street, Hunter Terrace, Mill Street, Lorne Street, 
Haydon Street and Wilkinson Avenue as local roads would therefore have an environmental capacity 
of 200 vtph with a maximum capacity of 300 vtph which have been adopted in this assessment. 
 
Table 4.5 of the RMS’ Guide to Traffic Generating Developments gives guidance on the mid-block 
capacity and expected levels of service (LOS) on rural roads.  This table is reproduced below.   
 

 
Source: - RTA’s Guide to Traffic Generating Developments (2002). 

 
It is noted that the table provides for speed limits of 100 km/h and for a design speed of 80 km/h 
represent between 85% and 95% of the figures quoted.  Assuming 80 km/h design speed, 15% heavy 
vehicles and a level terrain the likely LoS C thresholds on the rural road network of Denman Street, 
Aberdeen Street, Kayuga Road, Wybong Road, Bengalla Road and Logues Lane Los C are 1,270 
vtph (2 lanes). 
 
From the traffic data presented in Table 1 above and noting the likely technical mid-block urban and 
rural road capacity and the residential environmental capacity of the local and state road network 
around the study area are well in excess of the 2019 traffic volumes on the local and state road 
network it is considered that the impacted road network is operating well within its capacity and has 
scope to cater for additional temporary traffic generated by the project works.  
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6. TRAFFIC GENERATION AND DISTRIBUTION 
The additional traffic generated by Project 1 and Project 2 is detailed in the spreadsheet provided by 
ARTC and is presented in Appendix 2.  The information provided has been collated and summarised 
showing the worst peak hour (AM or PM) case for each of the facets of the projects and the likely total 
peak AM and PM traffic for the various routes utilised for access to the study area and is presented in 
Table 2, below.  The working for the peak hour traffic is also provided in Appendix 2. 

Table 2 – Peak Hour Traffic Generation Data for the Project sites 
VEHICLE OR DELIVERY TYPE Plant and Likely

SITE LOCATION - ACCESS ROUTE (Access Route No.) Precast Material Maximum

Bridge Street Bridge - South City Access (1) 40 10 40 17 2 55

Bridge Street Bridge - North City Access (2) 60 10 40 17 2 65

Hunter River/Muscle Creek Bridges - North City Access (2) 40 10 40 17 2 55

Hunter River South End - North Country Access (3) 16 10 40 25 OP 2 32

Hunter River South End - South Country Access (3) - 2 - - - 2

Hunter River/Muscle Creek South Island- City Access (4) 8 OP 4 OP - 2 OP 1 OP 8 OP

All figures are traffic during rail possession except where denoted as OP (Outside Possession)

Site access routes 1, 2 & 4 will have day and night shift traffic, while site access route 3 will only have day shift traffic 

Light Earthworks Concrete General

 
In determining the distribution of traffic generated by the construction operations assumptions have 
been made as to the likely origin / destinations and the nature of the likely maximum trips in Table 2 
above to and from the site accesses via the four nominate site access routes.  Whilst some traffic may 
choose other routes this is considered to have an insignificant impact to the analysis.  The traffic 
proposed via Thomas Mitchell Drive, Denman Road and Bengalla Road will be minor therefore has 
not been included in this assessment particularly as it is already suitable for heavy vehicle traffic.  
Assumptions made in this assessment are as follows: 

♦ 80% of traffic will enter the study area and 20% will exit the study area in the AM peak period 
which is mirrored in the PM peak period;. Where nightshift work occurs 80% of traffic will enter 
the sites and 20% will exit the sites in the PM peak period which is mirrored in the AM peak 
period; 

♦ Therefore for site access routes 1, 2 and 4 where dayshift and nightshift work occur 
consecutively 100% of traffic will enter and 100% of traffic will exit the site at the same AM and 
PM peak hour; 

♦ Traffic accessing site access route 1 (Fitzgerald Park, southeast of the bridge at Bridge Street) 
will have origin / destinations 60% south east, 20% northeast and 20% southwest of the site; 

♦ Traffic using the site access route 2 (west of the bridge at Bridge Street via Lower William 
Street) will have origin / destinations 80% south west and 20% north of the site; 

♦ Traffic using site access route 3 (west of the Hunter River bridge via Aberdeen Street and 
Logues Lane) will have origin / destinations 80% south and 20% north on the New England 
Highway at Aberdeen Street; and 

♦ Traffic using site access route 4 (south of the Hunter River bridge via Mill Street) will have 
origin / destinations 80% northeast and 20% south west of the site.   

 
The likely maximum peak hour traffic calculated as described above has been distributed onto the 
access roads to the various site accesses and is shown in Table 3 in Section 7 below.  Construction 
traffic only has a short-term impact on the road network, which for these projects will be 12 months 
(Bridge Street bridge) and 24 months (Hunter River and Muscle Creek bridges) and in most cases 
can be managed through the provision of Construction Traffic Management Plans (CTMP) which 
would form part of the overall Construction Environmental Management Plan (CEMP).  Construction 
traffic management plans detail the strategies that are to be adopted to minimise the impacts of the 
construction works on the local road network and ensure suitable safe conditions occur during the 
construction period. They can include such measures as: 

♦ Temporary signage and line marking; 

♦ Designated access routes; 

♦ Regulated construction and delivery times and periods; 

♦ Provision of suitably qualified traffic marshals; 

♦ Dust and noise mitigation measures; 

♦ Temporary works e.g. shoulder sealing, construction accesses etc. 
 
It would be expected that the REFs would include a requirement to prepare and submit a suitable 
CTMP prior to commencement of construction works.  
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7. TRAFFIC AND TRANSPORT IMPACTS 
7.1 Road Network  
 
It has previously been shown in Section 5 of this report that the local road network is currently 
operating well within its technical mid-block capacity.  
 
The bridges upgrade works are likely to generate additional traffic on the local road network based on 
the construction traffic shown in Table 2 and the trip distributions described in Section 6.  These have 
been compiled from the Construction Traffic estimates provided by ARTC and shown in Appendix 2. 
It is unlikely that all of the movements generated on the four site access routes will coincide however 
their cumulative effect has been included in assessing the impact of the works on the road network as 
a worst-case scenario in case any overlap of Projects occur.  The detour traffic has not been included 
in the above table and will be assessed later in this section of the report.  
 
The addition of this traffic onto the 2019 traffic volumes, determined in Section 5 will not result in the 
capacity thresholds for all of the local and state roads, except Brook Street east of Hunter Terrace, 
determined in Section 5 to be reached.  This is demonstrated in Table 3 below. 
 

Table 3 - Road Capacity Assessment  
2019 AM + 

Construction 

traffic

2019 PM + 

Construction 

traffic

Road

 peak (vtph)  peak (vtph) Capacity 1 2 3* 4

Bridge Street North of Market/William Street 1613 2281 4400 104 22 26 0

Bridge Street South of Market/William Street 1746 2468 4400 104 22 26 0

Market Street East of Bridge Street 559 631 1800 104 0 26 0

Bridge Street North of Brook Street 1151 1789 4400 26 22 26 14

Bridge Street South of Brook Street 1633 2287 4400 104 22 26 14

Brook Street West of Bridge Street 588 691 1200 130 0 0 0

Brook Street East of Hunter Terrace 188 337 300 130 0 0 0

Hunter Terrace South of Brook Street 138 161 300 130 0 0 0

Bridge Street North of Manning/Hunter Street 1028 1424 3300 26 22 26 0

Bridge Street South of Manning/Hunter Street 1048 1505 3300 26 22 26 0

Manning/Hunter Street East of Bridge Street 257 312 1200 0 0 0 0

Sydney Street Northeast of Maitland Street 1654 2455 3300 52 22 26 14

Sydney Street Southwest of Maitland Street 895 1232 1800 52 22 5 14

Maitland Street Southeast of Sydney Street 1109 1719 4400 52 0 21 14

Maitland Street Northwest of Lorne Street 1096 1684 4400 52 0 21 14

Maitland Street Southeast of Lorne Street 731 1637 4400 52 0 21 14

Lorne Street Northeast of Maitland Street 89 119 300 0 66 0 0

Maitland Street Northwest of Bell Street 1161 1884 4400 52 66 26 14

Maitland Street Southeast of Bell Street 1549 2272 4400 52 66 26 14

Bell Street Northeast of Maitland Street 712 1485 1800 52 0 26 0

Denman Road West of Thomas Mitchell Drive 751 694 1270 0 0 2 0

Thomas Mitchell Drive South of Denman Road 616 480 1270 0 0 2 0

Aberdeen Street South of Bridge Street 664 664 1270 0 0 64 0

Mill Street Northwest of Sydney Street 44 44 300 0 0 0 14

Access route Construction Traffic
Road Location

 
 
It is noted that with the addition of the construction traffic that all roads are still operating well below 
their urban, rural or environmental capacity and therefore have an insignificant effect on the LoS of 
the road network, except for Brook Street east of Hunter Terrace which will have a maximum of 337 
vtph, 37 higher than the environmental capacity of 300 vtph, which is acceptable given the temporary 
nature of the works.   
 
Further, the additional traffic proposed for undertaking construction works has increased the peak 
hour traffic on the arterial and collector roads by between 1.4% and 14% of the 2019 road traffic with 
the majority being less than 5%.  The average peak hour traffic variation experienced daily is 10% 
and considering the conservative cumulative allowance (project overlap scenario) made for the 
calculation of construction traffic it is likely that the larger increases would be in the order of 10%.  
This increase would not be noticeable and would not alter the current level of service experienced on 
these arterial and collector roads and is considered acceptable given the temporary nature of the 
works.   
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Overall it is concluded that the local and state road network has sufficient spare mid-block capacity to 
cater for the additional construction traffic generated by the four sites utilised for the Project 1 and 
Project 2 rail bridge upgrade works. 
 

7.2 Bridge Street closure detour 
 
The impact of the implementation of a detour from south of the bridge at Sydney Street via Maitland 
Street, Victoria Street, Market Street, and north of the bridge at Bridge Street resulting from the 
temporary closure of Bridge Street requires assessment.  It is understood that this may occur on up to 
six (6) occasions during the construction period.  
 
Based on traffic figures sourced from the Muswellbrook Traffic Study and Roadworks Plan March 
2009 undertaken by Parsons Brinkerhoff (PB) for Muswellbrook Shire Council the mid-block increases 
to the 2019 AM and PM peak hour traffic, calculated by conservatively increasing the traffic for 12 
years using a 1.5% per annum growth factor, are: 
 

♦ Market Street - 1,469 vtph AM peak hour and 2,164 PM peak hour; 

♦ Bridge Street - 1,540 vtph AM peak hour and 2,341 PM peak hour; and 

♦ Bell Street – 872 vtph AM peak hour and 1,456 PM peak hour. 
 
This will result in the following total peak hour mid-block traffic during the detour (determined mid-
block capacities shown in brackets): 
 

♦ Market Street - 2,099 vtph AM peak hour and 2,972 PM peak hour (2,200 vtph); 

♦ Bridge Street - 2,649 vtph AM peak hour and 4,060 PM peak hour (4,400); and 

♦ Bell Street – 1,583 vtph AM peak hour and 2,942 PM peak hour (2,200). 
 
The information demonstrates that the road is suitable to accommodate the detoured traffic with four 
of the six peak hour traffic volumes well below the mid-block capacity and two slightly higher than the 
mid-block capacity.  Given the conservative nature of the detour traffic calculations, construction 
traffic estimates and distributions and the temporary nature of the works and assuming the detours 
will not generally be operational during peak hours except for a 96 hour shutdown during 
commissioning of the Bridge Street works, i.e. detours will be in operation on weekends or during 
night time hours, the project proposal for the detour is considered acceptable.  
 
 It is noted that it is understood during previous uses of the detour some traffic congestion has 
occurred at the Victoria Street / Bell Street and Victoria Street / Dolahenty Street intersections during 
peak school drop off and pick up times i.e. 8 am – 9.30 am and 2.30 pm to 4.00 pm.  This is 
associated with the spike in traffic generation from Muswellbrook High School during these times.  To 
alleviate and mitigate traffic delays and issues during this time a traffic management plan should be 
prepared prior to operation of the detour detailing traffic control, including marshalling of intersections, 
during these peak school traffic periods.  If the detour is to be in place during these times this traffic 
management plan will need to be implemented.  Whilst all efforts will be made to try and program 
major Bridge Street closures to school holiday periods ARTC has advised this may not be possible as 
they have only minimal control over when they can get possession of the rail line. 
 
Whilst the actual traffic volumes generated by the construction activities are unlikely to impact on the 
road network efficiency, the large number of heavy vehicle movements may impact on the condition of 
the road pavement.  The increased heavy vehicle traffic may result in accelerated pavement 
deterioration of the roads utilised for bridge site access and during periods when the detour route for 
the Bridge Street temporary road closure is in operation.  It is proposed that ARTC in consultation with 
Muswellbrook Shire Council and NSW RMS undertake a road dilapidation review/report prior to and 
on completion of construction activities to identify areas of damaged directly attributed to the 
construction activities which would then need to be rehabilitated to Council’s and NSW RMS 
satisfaction by ARTC.  Further regular monitoring of the road and emergency maintenance should be 
carried out during the construction works.   
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7.3 Road Safety 
 
The road network impacted on by the projects is from observation considered to be suitable to carry 
the increase in traffic volumes resulting from the construction of the Project.  The main section of the 
road network utilised by construction traffic being the New England Highway and Denman Road is 
already heavy vehicle routes constructed to a suitable standard to cater for all legal heavy vehicles in 
NSW.  The proposed detour route is already used as a high vehicle detour therefore has been 
previously assessed as suitable for heavy vehicles.  However the use of the detour is recommended 
where possible to occur during non-peak periods and for short duration periods. 
 
Brook Street, Hunter Terrace and Lower William Street have been observed to be wide enough to 
cater for any heavy vehicle traffic without the need for traffic control measures to be in place or 
delivery restrictions placed on them. 
 
The use of Lorne Street, Haydon Street, Wilkinson Avenue and Mill Street by heavy vehicle traffic will 
however need to be controlled during construction as these involve narrower pavements which 
though suited to two-way light vehicle traffic is not suited to regular and constant heavy vehicle use.  It 
is therefore recommended that traffic control be in place or deliveries piloted through the road network 
during heavy vehicle deliveries along these roads and that these deliveries occur during non-peak 
periods preferably prior to 8 am or after 8 pm. As the construction traffic is a temporary loading and 
because traffic volumes on the roads are low the width of the local road network is considered 
suitable for the level of and type of additional traffic expected from the construction of the bridges 
subject to the above recommendations being include in the Construction Traffic Management Plan for 
the Projects.  The existing pavements on the road were observed to be in fair to good condition and 
again there is no need to upgrade these pavements prior to construction commencing.  However a 
dilapidation report needs to be under taken prior to commencement of construction so that damage 
caused by the construction works can be rectified to the road authority’s satisfaction during and post 
construction.   
 
As traffic volumes on the other roads impacted by these projects are low as is the construction traffic 
generation on these roads there is no need for traffic control measures however it is recommended 
warning signage about possible additional heavy vehicle use be installed along these roads for the 
duration of these projects.  These could be in the way of variable messaging signage or temporary 
signage.  
 

7.4 On-site Car Parking 
 
Suitable on-site car parking areas and accesses need to be provided for construction traffic within the 
study area and this should be identified within the Construction Traffic Management Plan and 
provided in accordance with Muswellbrook Council requirements. 
 
However for this assessment given the large area covered by the study area it is reasonable to 
conclude that there is sufficient area within the construction zone to provide adequate and suitable 
on-site parking for construction traffic within the site compound areas. The Project would not result in 
any significant on-road parking and therefore will not impact on the safety and efficiency of the public 
road network.  
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8. ALTERNATE TRANSPORT MODES 
 
Bridge Street is currently serviced by public transport.  This Project will not generate any additional 
demand for public transport services therefore no additional public transport infrastructure and / or 
services is required as a result of the Projects.   The operation of the proposed detour for the Bridge 
Street closures, on up to six occasions during the Bridge Street bridge project (12 months) will result 
in some bus transport route changes during the operation of the detour therefore close liaison with 
Osborn Bus Services will be required during the Projects, particularly the Bridge Street project.  
Sufficient notice (minimum 4 weeks) should be given to both Council and Osborn Bus Service to allow 
advertising of the route changes to occur and this should be included in the Construction Traffic 
Management Plan prepared for the Projects.  
 
There is a very good network of full width hardstand footpaths in Bridge Street with excellent 
pedestrian crossing facilities however few exist near the site compounds.  Except in Fitzgerald Park, 
there are no on or off-road cycle way facilities in the vicinity of the site.  Pedestrians and cyclists 
accessing the Site 1 could use the 2.4-metre-wide concrete off-road cycleway in Fitzgerald Park that 
joins the footpath in Bridge Street near the bridge however in all other areas they would need to share 
the travel lanes or use the grass shoulders / verges.  As there will be little if any additional pedestrian / 
cyclist traffic generated by the Project no additional pedestrian or bicycle infrastructure is required as 
a result of the Project. 
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9. CONCLUSIONS 
 
This traffic impact assessment for the Bridge Street, Hunter River and Muscle Creek Bridge 
Replacement Projects, Muswellbrook, NSW on the Ulan rail line to be undertaken by ARTC has 
determined the following; 
 

♦ The local road network likely to be impacted on by the proposal includes Maitland Street, Sydney 
Street, Brook Street, Hunter Terrace, Lower William Street, Mill Street, Haydon Street, Lorne 
Street, Wilkinson Avenue, Aberdeen Street, Kayuga Road, Wybong Road, Logues Lane, Thomas 
Mitchell Drive, Denman Road, Bengalla Road, Bell Street, Victoria Street and Market Street. 

♦ The current local and state road network around the study area varies between two-lane two-way 
roads (local road network) and three and four lane two-way roads (state road network). The 
desirable road network capacity would be between 300 vtph and 1,270 vtph (local road network) 
and 1,800 vtph and 4,400 vtph (state road network). 

♦ Traffic data collected on the local and state road network indicates that the local road network 
has enough spare mid-block capacity to cater for additional traffic from the bridge replacement 
Projects during the construction of these projects. 

♦ The peak traffic generation periods associated with the Projects will occur in the AM and PM 
peak hour periods associated with construction employees commencing and finishing work and 
would be expected to be in the order of a maximum 65 vtph of which 15 % to 20 % would be 
heavy vehicle traffic. 

♦ The increase in traffic on the local and state road network resulting from the Projects being 
generally less than 10 % of existing traffic flows on the major intersections will not cause the 
midblock capacity or environmental capacity as relevant of the local and state road network to be 
reached or result in a change in LoS on the major intersections impacted by the development 
therefore the Projects will not adversely impact on the local and state road network with no 
change expected in LoS on the road network. 

♦ Whilst the actual traffic volumes generated by the construction activities are unlikely to impact on 
the road network efficiency, the large number of heavy vehicle movements may impact on the 
condition of the road pavement.  The increased heavy vehicle traffic will result in accelerated 
pavement deterioration with particular impact on the local road network.  It would be 
recommended that ARTC in consultation with Muswellbrook Shire Council and NSW RMS 
undertake a road dilapidation review/report prior to and on completion of construction activities to 
identify areas of road pavement deterioration requiring maintenance treatment that could be 
directly attributed to the construction activities.  These areas would then need to be rehabilitated 
to Council’s and NSW RMS satisfaction by ARTC.  Further regular monitoring of the road and 
emergency maintenance should be carried out during the construction works 

♦ The road network impacted on by these Projects is from observation considered to be suitable to 
carry the increase in traffic volumes resulting from the construction of these Projects.  It is noted 
the proposed Market Street, Bell Street, Victoria Street detour route is already used as a high 
vehicle detour of the Bridge Street underpass. 

♦ Bridge Street road closures requiring use of the proposed detour route could occur up to six times 
during the Bridge Street bridge project and it is recommended that these occur during non-peak 
periods as night or weekend closures to minimis the traffic impacts of the Bridge Street closure. 
Should these closures occur during peak school traffic periods i.e. 8 am – 9.30 am and 2.30 pm – 
4 pm, traffic control including marshalling of the Victoria Street / Bell Street and Victoria Street / 
Dolahenty Street intersections will need to be implemented under a traffic management plan 
prepared and approved by Muswellbrook Council prior to the closure occurring. 

♦ To control heavy vehicle deliveries and regulate light vehicle traffic to the site it is recommended 
that a Construction Traffic Management Plan be prepared for the Projects detailing the measures 
to control and regulate construction traffic to minimise its impact on the local and state road 
network. 

♦ Due to the narrow widths of Haydon Street, Wilkinson Avenue, Lorne Street and Mill Street it is 
recommended that traffic control be in place when heavy vehicle deliveries are scheduled, or they 
be piloted into the site.  This should be included in the overall Construction Management Plan for 
the Projects. 
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♦ As traffic volumes on the other roads impacted by these projects are low as is the construction 
traffic generation on these roads there is no need for traffic control measures however it is 
recommended warning signage about possible additional heavy vehicle use be installed along 
these roads for the duration of these projects. 

♦ Suitable on-site car parking areas and accesses need to be provided for construction traffic within 
the study area and these should be identified within the Construction Traffic Management Plan 
and constructed to Muswellbrook Council requirements. However given the large area covered by 
the study area it is reasonable to conclude that there is sufficient area within the construction 
compound and study area to provide adequate and suitable on-site parking for construction 
traffic. 

♦ The site is currently not serviced by public transport.  This Project will not generate any additional 
demand for public transport services therefore no additional public transport infrastructure and / 
or services is required as a result of the Project.  

♦ The Bridge Street closures requiring the operation of the proposed detour will result in some 
short-term changes to the public transport routes within Muswellbrook.  The contractor shall give 
Muswellbrook Council and Osborn Bus Services sufficient notice of the closures (minimum 2 
weeks) to allow these route changes to be notified and advertised. 

♦ As there will be little if any additional pedestrian / cyclist traffic generated by the Project no 
additional pedestrian or bicycle infrastructure is required as a result of the Project.  

 

10. RECOMMENDATION 
 
Having carried out this traffic impact assessment for the Bridge Street, Hunter River and Muscle 
Creek Bridge Replacement Projects, Muswellbrook, NSW on the Ulan rail line to be undertaken by 
ARTC can be supported as it will not adversely impact on the local and state road network.   
 
It is recommended however that a CTMP and Road Network Dilapidation Report be prepared for the 
construction works to manage the short term impact these construction works will have on the local 
and state road network and ensure the local and state road network is satisfactorily restored on 
completion of the works. 
 

 
JR Garry BE (Civil), Masters of Traffic 
Director 
Intersect Traffic Pty Ltd 
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 APPENDIX 2  

WORST CASE TRAFFIC CONDITIONS -  MAXIMUM CONSTRUTION VEHICLES SUMMARISED FROM APPENDIX 3 DATA FROM ARTC

PROJECT - BRIDGE STREET BRIDGE PROJECT - HUNTER RIVER / MUSCLE CREEK PROJECT - HUNTER RIVER / MUSCLE CREEK

CITYSIDE VIA HAYDON, LORNE CITYSIDE VIA BROOK, HUNTER CITYSIDE VIA BROOK, HUNTER SOUTHSIDE VIA ABERDEEN WIDTH RESTRICTED ACCESS MILL STREET

AND WILKINSON STREET AND LOWER WILLIAM STREET AND LOWER WILLIAM STREET KAYUGA, WYBONG ROADS VIA BENGALLA ROAD TEMPORARY ACCESS

CONSTRUCTION TRAFFIC DAILY HOURLY DAILY DAILY DAILY HOURLY DAILY DAILY DAILY HOURLY DAILY DAILY

TYPE AND DELIVERIES TRAFFIC TRAFFIC TRAFFIC TRAFFIC TRAFFIC TRAFFIC TRAFFIC TRAFFIC TRAFFIC TRAFFIC TRAFFIC TRAFFIC

Light Vehicles 400 40 600 60 400 40 160 16 - - 40 OP 8 OP

Plant & Precast Material 20 10 20 10 20 10 20 10 4 2 8 OP 4 OP

Earthworks 200 40 200 40 200 40 200 40 - - - -

Concrete 68 17 68 17 68 17 100 OP 25 - - 8 OP 2 OP

General 8 2 8 2 8 2 8 2 - - 4 OP 1 OP  
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1.0 Introduction 

1.1 Project Identification  

Australian Rail Track Corporation Ltd (ARTC) proposes to replace two underbridges on the N40-Ulan line in 
the Muswellbrook area in NSW (the Proposal). The study area is located at the edge of the Muswellbrook 
central business district at the confluence of the Hunter River and Muscle Creek. Adjacent to the rail 
corridor is the Riverside Cabin and Van Park (hereafter referred to as the caravan park), an active farm on 
the western bank of the Hunter River, vacant land along Muscle Creek, and residential and commercial 
areas to the north and east of the study area. 

The Hunter River underbridge is located at chainage 289.303 kilometres (km) and is a 78 metre (m) long 
four span steel truss and girder bridge with direct fixed tracks, concreted piled abutments and concrete and 
steel piers. The Muscle Creek underbridge is located at chainage 289.215 km and is a 54 m long four span 
steel girder bridge with direct fixed tracks, concreted piled abutments and piers. Both underbridges were 
constructed in 1912.  

Both underbridges are now over 100 years old and the ongoing maintenance costs associated with these 
structures are increasing significantly. Some of the steel superstructure elements of these underbridges 
have now reached their theoretical fatigue lives. Both structures have a reduced temporary speed imposed 
and are overall more susceptible to critical failures. In 2017 both structures sustained critical failures 
resulting in two separate unplanned track closures impacting all rail traffic on the Ulan line, approximately 
30 percent of the Hunter Valley Network Capacity.  

Given this, both structures pose a significant risk to the reliability of the rail network. To mitigate this risk, 
ARTC are proposing to remove both existing underbridges from the rail network and replace them with 
new combined underbridge. This will also involve the construction of ancillary works including the 
realignment of existing sections of track formation, embankment widening, new standalone embankment 
and the extension of a box culvert at 289.511 km. 

A detailed description of the Project is provided in Section 2.0. 

1.2 Purpose of the Report 

This noise impact assessment has been prepared to predict selected potential construction and operational 
noise impacts of the Project. Umwelt (Australia) Pty Limited (Umwelt) is preparing the Review of 
Environmental Factors (REF) for the Project on behalf of the proponent, Australian Rail Track Corporation 
Limited (ARTC). 

1.3 Need for the Works 

The Project is part of a wider rail infrastructure program to replace three existing bridges (Hunter River, 
Muscle Creek and Bridge Street underbridges) on the Ulan Line within the township of Muswellbrook, NSW. 
The underbridges have all been identified for replacement as they pose a significant risk to the reliability of 
the Hunter Valley rail network. This is due to a combination of recent structural fatigue related incidents, 
and engineering condition assessments which have confirmed that the bridges are nearing the end of their 
theoretical design life. It is noted that the closure of any one of these bridges results in the prevention of all 
rail access to and from the Ulan line. 
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The existing underbridges require an increased maintenance regime including the provision of a 20 km/h 
temporary speed limit (50 km/h Normal speed) and are overall more susceptible to critical failures resulting 
in the requirement for unplanned track closures. In 2017 both structures sustained critical failures resulting 
in two separate unplanned track closures.  Due to their location, this closure impacted all rail traffic on this 
line (approx. 30 percent of the Hunter Valley Network Capacity). A new structure/structures are therefore 
required to maintain and improve network performance and reliability. 

Works for the Project would commence in March 2020 and are expected to be undertaken via a 
combination of regular construction hours, out of hours works and track possessions (where required) to 
minimise the disruption on the Ulan Line. Construction works may continue for up to 30 months.  

The primary objective of the Project is to improve network reliability though the replacement of two life 
expired bridges.  

Secondary project objectives are: 

• reduce track maintenance through the avoidance of direct fixation track  

• reduce structure maintenance through the use of low maintenance materials, such as concrete 

• allow conveyance of the 1% Annual Exceedance Probability (AEP) without increasing flood levels at 
properties upstream or downstream of the bridge  

• improved track maintenance requirement through improved track geometry, i.e. Increased horizontal 
curve radius. 

• improve the reliability of the network by reducing the frequency of bridge closures for maintenance 
works 

• no change or a decrease in operational rail noise emissions both in terms of LAeq and LAmax noise 
levels 

• reinstate normal line speed through the study area.   
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2.0 Project Description 

This section describes the Project and provides descriptions of existing conditions, the design parameters 
including major design features, the construction method and associated infrastructure and activities. 

2.1 Project Location 

ARTC proposes to replace the Hunter River underbridge (289.303 km) and Muscle Creek underbridge 
(289.215 km) on the Ulan line within the township of Muswellbrook, approximately 100 km north-west of 
Newcastle in Muswellbrook Local Government Area (LGA) (refer to Figure 2.1). 

The Project will involve construction activities within and outside of the existing rail corridor. Typically, all 
permanent infrastructure including the proposed new bridge will be constructed within the existing rail 
corridor, whereas temporary facilities such as site access, laydown areas etc. will be located outside of the 
rail corridor. The study area for the Project is shown in Figure 2.2. 

A temporary site compound and stockpiling area will be located within the study area off Lower William 
Street at Lot 1 DP 430662 to accommodate construction personnel and Project materials. This area is a 
former Caltex fuel depot which is no longer operational, and ARTC propose to lease this site from the 
current owner for the construction duration.  

A number of temporary laydown areas will also be required as part of the Project, including: 

• A laydown area located in the land island between Muscle Creek and Hunter River on ARTC owned land 
(Lot 1 DP 1165289). 

• A laydown area located in Lot 322 DP 997929 located to the west of the Hunter River. This area is 
privately owned land and ARTC are proposing to lease this area from the owner for the construction 
period. 

• Additional laydown areas may be established as required in the existing rail corridor providing that 
these areas fall within the assessed study area in this REF.  

Access to the Project will be via the rail access gate located along Lower William Street (city end) and via 
the rail access gate located along Logues Lane (country end). Access to the island located between the 
Hunter River and Muscle Creek will be via a temporary access bridge. During construction of the temporary 
access bridge, restricted access to the island will be provided via the caravan park.  
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2.2 The Proposed Project 

ARTC are proposing to replace the existing two rail underbridges with a single concrete ballast top bridge. 
The proposed structure will be constructed on a new rail alignment approximately 10 m to the Up side 
(North) of the existing track (within the existing rail corridor), with the bridge superstructure constructed 
entirely above the 1% AEP flood level (refer to sheet MUS-S-SK02 or MUS-S-SK10 of the General 
Arrangement Design).   

Key elements of the Project include: 

• Construction of new 185 m, multi-span ballast top concrete bridge to replace the existing Muscle Creek 
and Hunter River bridges. Bridge to be constructed on a new alignment, located on the northern side of 
the existing bridges. New piers will need to be constructed on both banks of Muscle Creek and the 
Hunter River. Temporary ramps will need to be constructed half way down the bank and sheet 
piling/temporary shoring works will be required on the waterway side of each pier. 

• Demolition and disposal of existing bridge superstructures. The existing piers are to remain in place. 

• Removal of existing rail, sleepers and ballast from redundant track formation.  

• Extension of the existing box culvert structure at 289.511 km. 

• Construction of 340 m long (approx.) section of new track formation. New formation to be constructed 
on a new alignment located on the northern side of the existing track. 

• Reconditioning of 100 m long (approx.) section of existing track formation at country end tie in. 

• Construction of new maintenance access roads to city and country abutments of the combined Muscle 
Creek/Hunter River Bridge. 

• Track vertical and horizontal realignment works from 289.017 km (at the ‘city end’) to 289.665 km  
(at the ‘country end’), a distance of 648 m. 

• Temporary works for construction including: 

o site preparation works as required to utilise an old fuel depot (Caltex) site for site laydown 

o establishment of site laydown on the country end of the Hunter River 

o clearance of understorey on part of the island to allow for access and material laydown 

o construction of temporary access bridge for access to the island between Muscle Creek and Hunter 
River 

o construction of temporary piling pads and access platforms as required for construction of the new 
bridge. It is noted that this will include platforms on the both banks of the Hunter River for 
construction of new bridge piers and will temporarily affect the existing bank profile. 

• Landscaping and revegetation work. 

Relocation of existing signalling cables from old to new bridge (will require some minor trenching 
works).The proposed Project site compound and stockpile area is located within the former Caltex fuel 
depot site, Lot 1 DP430662 along Lower William Street. The site compound will include temporary 
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personnel facilities, a stockpiling area for new and old materials as well as a security fence and sediment 
fencing around the perimeter.  

A number of temporary laydown areas will also be required as part of the Project, including: 

• A laydown area located in the land island between Muscle Creek and Hunter River on ARTC owned land 
(Lot 1 DP 1165289). 

• A laydown area located in Lot 322 DP 997929 located to the west of the Hunter River. This area is 
privately owned and ARTC are proposing to lease this area from the current Dairy Farm owner for the 
entire construction duration. 

• Additional laydown areas may be established as required in the existing rail corridor providing that 
these areas fall within the assessed study area in this REF.  

The proposed site compound and laydown areas are shown in Figure 2.3.  
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2.3 Construction Methodology 

The Project would be undertaken as a staged approach. The stages of construction are listed in Table 2.1 
below.  

2.4 Commencement, Duration and Construction Hours 

The Project is likely to commence in March 2020 with the duration being approximately 24 months. 

The Project will be constructed during the standard construction hours, being Monday to Friday 7.00am to 
6.00pm and Saturday 8.00am to 1.00pm. Certain activities as identified in Table 2.1 will be required to be 
undertaken during the night time period. 

Refer to Table 2.1 for further details regarding working hours for each construction activity.  
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Table 2.1 Proposed Construction Methodology 

Stage 
No. 

Description Proposed Plant Materials Duration 
Works 

Day/Night works 

1 Prep Laydown Area – Cap Existing Caltex Site.   

(Note Assumes we are capping site only, this 
may require some additional material 
import/export works subject to contamination 
status). 

D6 Dozer 

20T Excavator 

12T Vibratory Roller 

Watercart 

Truck and Dogs – Material Import 

1500 to 2000 T Imported 
Gravel. 

4 weeks Day works only 

2 Mobilisation Small Crane 25T 

Semi-Trailers – Delivery site sheds, Plant, 
other materials 

Site sheds/facilities 2 weeks Day works only 

3 Construction access works including; 

1. Temporary bridge over Muscle Creek – Note 
will require access through caravan park for 
Heavy Vehicles.  Includes Driven steel pile 
foundations. 

2. Access to country side of Hunter River. 

3. Piling Pads x 2 for piers within Hunter River 
including excavation in embankment and 
potential sheet piling works. 

200T Mobile Crane 

20T Excavator 

12T Vibratory roller 

Watercart 

Truck and Dogs 

Temporary Steel Bridge 

Steel Piles 

Sheet Piles 

Select Fill – 1000T 

12 weeks Day works only 

4 Piling Works (ATP) including; 

52 x Bridge Piles (Bored) 

100T Piling Rig 

100T Crawler Crane 

20T Excavator 

30T Articulated Dump Truck 

Pile casings 

Pile reinforcement 

Concrete 

14 weeks Day works only 

5 Substructure Concreting works (ATP) including; 

1. Abutment 1 and 2 

2. Pile Caps and Piers 

8T Excavator 

Franna Crane 

Concrete Pump 

Reinforcement 

Formwork 

Concrete – Multiple pours, 
max approx. 150 m3 

28 weeks Day works only 
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Stage 
No. 

Description Proposed Plant Materials Duration 
Works 

Day/Night works 

6 Site Preparation works for Superstructure 
Install (ATP) Including; 

1. Setup/Mobilisation of Girder Launching 
system 

2. Stitching/Post tensioning of bridge girders 

300T Mobile Crane (Unloading Bridge 
Girder) 

Other Equipment TBC  

Precast Bridge Girder 
segments - 30 x Segments/ 
Girder (60 Total) 

26 weeks Day works only 

7 Superstructure Installation works (ATP) 
including; Girders, Deck, approach slabs etc. 

Girder launching systems (TBC) 

Mobile Cranes (Multiple) up to 400T 

Franna Cranes 

Precast Bridge components 
– Multiple loads 

10 weeks Day works only 

8 New Formation Construction (ATP) including; 

1. 100 m on city side of bridge 

2. 150 m on country side of bridge 

20T Excavator 

Dozer 

12 T vibratory roller (Multiple) 

30 T Articulated Dump Trucks x 2 

Watercarts 

Truck and Dogs 

General Fill – 10,000 T 
(3000 T City, 7000 T 
Country)  

Structural Fill/Capping - 
1500T (600 T City, 900 T 
Country) 

4 weeks Day works only 

9 Rail Possession 1 – Track reconditioning and 
Culvert Extension, including; 

1. 200 m track reconditioning at Country Tie in 
point 

2. 50m track reconditioning/tie in at city end. 

3. Culvert extension at CH289.500 

20 T Excavators (Multiple) 

8 T Excavators (Multiple) 

Loader (Multiple) 

30 T Articulated Dump Trucks (Multiple) 

12 T Vibratory rollers (Multiple) 

Watercarts (Multiple) 

Rail tamper/regulator 

Truck and Dogs (Ballast/Capping/ 
Structural Fill deliveries) – In advance of 
CD. 

Structural Fill Capping – 
2000 T (1500 T Country,  
500 T City) 

Ballast – 1000 T (750 T 
Country, 250 T City) 

1 week Day and Night works 
(3 x consecutive 
nights)  

10 Track Build (ATP) including; 

1. Ballast 

2. Sleepers 

3. Rail 

Loader 

8 T Excavator 

Hi Rail Dump Truck 

Positrack 

Truck and Dogs (Ballast Deliveries) 

Ballast – 2000 T 

Sleepers – 840 

Rail – 1000 m 

2 weeks Day works only 
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Stage 
No. 

Description Proposed Plant Materials Duration 
Works 

Day/Night works 

11 Rail Possession 2 – Commissioning new bridge 
including; 

1. Complete track build 

2. Tamping 

3. Rail adjustments 

4. Removal rail, sleepers and ballast (old 
formation). 

5. Relocate signals to new Bridge 

Loader (Multiple) 

8 T Excavator (Multiple) 

Hi Rail Dump truck 

Positrack (Multiple) 

Rail tamper/regulator 

Nil 1 week Day and Night works 
(3 x consecutive 
nights) 

12 Rail Possession 3 – Demolition of existing 
bridges including; 

1. Demolition substructure of Muscle Creek 

2. Demolition substructure of Hunter River 

600T Crawler crane 

100T Mobile Crane 

Franna Crane 

300T – 400 T Mobile Crane 

Semi-Trailers (Multiple) 

Nil 1 week Day and Night works 
(3 x consecutive 
nights) 

13 Demobilisation and site tidy (ATP) including; 

1. Removal of temporary bridge over muscle 
creek. 

2. Landscaping/revegetation works 

3. General site tidy. 

200 T Mobile Crane 

20 T Excavator 

8 T Excavator 

Watercart 

Nil 12 weeks Day works only 
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3.0 Existing Noise Environment 

The existing noise environment is primarily influenced by road and rail traffic. Nearby residential dwellings 
represent potential noise receptors. There are residential properties located along Lower William Street 
opposite the proposed site compound and a caravan park is located to the south of the Hunter River and 
Muscle Creek within the study area. There is also a working farm located adjacent north of the study area 
west of the Hunter River underbridge.   

3.1 Measured Existing Noise Levels 

Existing noise levels were measured at two locations as identified in Table 3.1 and shown in Figure 3.1. 
Noise levels were measured on ARTC land located near the rail access gate in the caravan park between  
6 and 13 May 2019, while noise levels were measured at 4 Lower William Street between 15 and  
23 May 2019. Loggers were installed at both locations on 6 May, but the battery in the unit at 4 Lower 
William Street failed after three days so logging was repeated at this location from 15 May 2019. These 
locations were selected to represent noise receivers nearest to the Project. 

Noise levels were measured in general accordance with Australian Standard (AS) 1055-2018 Acoustics – 
Description and measurement of environmental noise and the NSW Environment Protection Authority (EPA) 
Noise Policy for Industry (NPfI) (EPA, 2017). Meteorological data was obtained from the Bureau of 
Meteorology (BoM) Automatic Weather Station at Scone Airport, and periods of unsuitable weather 
conditions were excluded from the noise monitoring data. Unsuitable weather included periods of rain or 
when wind speeds exceed 5 m/s. 

The results of the noise monitoring are summarised in Table 3.1. The full noise monitoring results are 
shown graphically in Appendix A. 

Table 3.1 Noise Monitoring Results dB(A) 

Location 
LAeq 
Day 

7am-6pm 

LAeq 
Evening 
6-10pm 

LAeq 
Night 

10pm-7am 

RBL 
Day 

7am-6pm 

RBL 
Evening 
6-10pm 

RBL 
Night 

10pm-7am 

ARTC land near 
Riverside Cabin and 
Van Park 

64 64 63 40 38 34 

4 Lower William 
Street, 
Muswellbrook  

55 58 56 37 41 33 

The measured existing noise levels at 4 Lower William Street were used to calculate construction noise 
management levels for all residential receivers in the vicinity of the Project as this monitoring location 
reported the lower Rating Background Level (RBL) noise levels during the day and night periods. These RBLs 
correspond to the periods when most construction works will occur and to the most sensitive time period, 
respectively. This is considered to be a conservative approach. 
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3.2 Sensitive Noise Receivers 

The existing noise environment is primarily influenced by road and rail traffic. Nearby residential dwellings 
and other sensitive receivers (such as schools, aged/medical care and places of worship) represent 
potential noise receptors.  

The closest residential properties to the study area are located along Lower William Street opposite the 
proposed site compound located approximately 30 m away. There are also residential properties located 
100 m to the north on Lower William Street and there are residential receivers in the Riverside Cabin and 
Van Park, with the closest cabin located approximately 20 m away from the study area.  

There are also a number of businesses surrounding the study area including business along Market Street 
to the north of the study area and businesses located along New England Highway to the north and south 
of the study area. 

Other receivers surrounding the study area include: 

• St Albans Anglican Church located approximately 270 m to the north of the study area 

• Muswellbrook Aquatic and Fitness Centre located approximately 300 m south-east from the study area 

• the Upper Hunter Community Services Centre on Market Street located approximately 80 m to the east 
of the study area 

• Muswellbrook Courthouse located approximately 200 m to the north east of the study area 

• St James Muswellbrook Church located approximately 300 m to the north-east of the study area 

• Simpson Park located 150 m east of the study area. 
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4.0 Methodology 

4.1 Modelling Methodology 

Prediction of construction and operational noise levels was undertaken with the proprietary computer 
noise modelling software SoundPLAN version 8.0. Construction noise levels were predicted using the 
CONCAWE noise modelling prediction methodology. Operational rail noise levels were predicted using the 
Nordic Rail Prediction Method (based on the Kilde report 130). 

Both the construction and operational noise models were constructed using 3-Dimensional terrain data 
comprised of existing ground surface from LIDAR survey. Existing receiver buildings were constructed in the 
model based on building outlines identified from orthorectified aerial photography. 

Ground absorption, the rate at which the ground surface takes in sound energy rather than reflecting it, 
was modelled as 100 percent absorptive for rural and agricultural areas and as 50 percent absorptive for 
residential built-up areas. 

The meteorological parameters used in the construction noise predictions using the CONCAWE 
methodology were standard, calm conditions and were as follows: 

• Temperature:   10°C 

• Relative Humidity   70% 

• Wind Speed:   0 m/s 

• Wind Direction:    N/A 

• Atmospheric Stability Class:   ‘D’ 

The Nordic Rail Prediction Method does not consider meteorological effects. 

4.2 Construction Noise Methodology 

Construction staging details and the construction methodology to be used for the Project were supplied by 
ARTC. In consultation with ARTC, two construction stages were selected to be modelled to determine 
worst-case noise impacts (in terms of the type and number of equipment to be used and the period when 
works would be undertaken) during construction of the Project.  

The two scenarios selected are shown in Table 4.1 and correspond with ARTC stage number 4 (piling works) 
and ARTC stage number 9 (rail possession 1 – track re-conditioning and culvert extension). Piling works are 
proposed to be carried out during the day period, while track reconditioning and culvert extension is 
proposed to include both day and night works. 
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Table 4.1 Construction Stages to be Modelled 

Stage 
No. 

Description Proposed Plant Materials Duration 
Works 

Day/Night 
works 

4 Piling Works (ATP) 
including; 

52 x Bridge Piles 
(Bored) 

100T Piling Rig 

100T Crawler Crane 

20T Excavator 

30T Articulated Dump 
Truck 

Pile casings 

Pile reinforcement 

Concrete 

14 weeks Day works 
only 

9 Rail Possession 1 - 
Track reconditioning 
and Culvert Extension, 
including; 

1. 200 m track 
reconditioning at 
Country Tie in 
point 

2. 50m track 
reconditioning/ tie 
in at city end. 

 Culvert extension 
at CH289.500 

20 T Excavators (Multiple) 

8 T Excavators (Multiple) 

Loader (Multiple) 

30 T Articulated Dump 
Trucks (Multiple) 

12 T Vibratory rollers 
(Multiple) 

Watercarts (Multiple) 

Rail tamper/regulator 

Truck and Dogs 
(Ballast/Capping/ 
Structural Fill deliveries) - 
In advance of CD. 

Structural Fill/ 
Capping- 2000 T 
(1500 T Country,  
500 T City) 

Ballast – 1000 T  
(750 T Country, 250 
T City) 

1 week Day and Night 
works  
(3 x 
consecutive 
nights)  

Sound power level (SWL) information for typical plant types listed in Table 4.2 were sourced from British 
Standard 5228-1:2009 Code of Practice for noise and vibration control on construction and open sites – Part 
1: Noise or from Umwelt’s technical database.  

Where ARTC indicated in the construction methodology that multiple units would be involved in the 
construction stage, two units were included in the model. Sound power spectrum data for all equipment in 
each stage was combined and placed on a line source along the area of proposed construction. The results 
calculated are the worst case result for the scenario, assuming all equipment modelled is running  
100 percent of the time, which is unlikely. As the construction noise criteria is assessed as a 15 minute 
noise level, it is possible that all noise sources will be operating simultaneously at some stage during the 
works and so all noise sources have been included in the model. 

Sound powers used in the construction models are shown in Table 4.2. 

Table 4.2 Noise Emissions of Construction Noise Sources, SWL dB re 10-12W 

Plant 
Octave Band (Hz) Overall 

63 125 250 500 1000 2000 4000 8000 dB(A) 

100 T piling rig1 89 105 104 112 111 109 104 99 117 

100 T crawler 
crane2 

81 91 97 103 103 100 95 83 108 

20 T excavator3 85 95 96 102 103 101 96 88 108 

30 T articulated 
dump truck4 

92 99 96 104 103 102 96 90 109 

8 T excavator5 83 84 87 93 94 93 89 82 99 

Loader6 94 96 102 102 104 103 100 89 110 
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Plant 
Octave Band (Hz) Overall 

63 125 250 500 1000 2000 4000 8000 dB(A) 

12 T vibratory 
roller7 

94 95 94 104 105 99 96 88 109 

Watercarts8 82 93 94 104 101 103 99 92 109 

Truck and dogs9 100 106 108 110 107 108 99 92 115 

Rail tamper/ 
regulator10 

 
115 

Source notes: 
1 British Standard 5228.1-2009 Table C3 ref 3 
2 British Standard 5228.1-2009 Table C3 ref 22 
3 British Standard 5228.1-2009 Table C6 ref 8 
4 British Standard 5228.1-2009 Table C4 ref 1 
5 British Standard 5228.1-2009 Table C4 ref 17 
6 British Standard 5228.1-2009 Table C6 ref 33 
7 British Standard 5228.1-2009 Table C5 ref 22 
8 British Standard 5228.1-2009 Table C6 ref 37 
9 British Standard 5228.1-2009 Table C10 ref 19 
10 Umwelt database. Frequency spectrum unknown – all sound energy conservatively assumed to be contained in 500 Hz octave band. 

4.3 Nordic Rail Prediction Methodology (Kilde report 130) inputs 

ARTC provided sound power data for various rollingstock (ref: Inland Rail SAJV Doc. Ref.  01-9000-PE-P00-
ME-1005 REV 0) to use as inputs for the operational noise models. Using this data, an operational sound 
power was determined and used in both a model of current track and rail bridge conditions and one for the 
proposed track and rail bridge conditions. This allowed the change in noise levels as a result of the Project 
to be determined. 

Other correction factors and model inputs used in the operational noise models are shown in  
Table 4.3. 

Table 4.3 Nordic Rail Prediction Model Inputs/Correction Factors 

Element Factor/Model input 

Tight radius curves 
(curves ≥ 300m and < 500m radius) 

+3 dB(A) 

Existing Hunter River underbridge 
(open transom, fabricated steel web, no side screens) 

+10 dB(A) 

Existing Muscle Creek underbridge 
(open transom, fabricated web forming side screens) 

+ 8 dB(A) 

Proposed rail underbridge 
(ballasted, concrete span, concrete side screens) 

-5 dB(A) 
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5.0 Criteria 

Noise emitted during the noisiest stages of the construction phase of the Project has been considered in 
terms of the Interim Construction Noise Guideline (ICNG) (DECC, 2009) which aims to provide guidance on 
managing construction works to minimise construction noise rather than focusing on achieving specified 
numeric noise level criteria. 

Operational noise from the Project has been considered in terms of the requirements of the Rail 
Infrastructure Noise Guideline (RING) (EPA, 2013). 

5.1 Construction Noise Assessment Levels 

The EPA recognises that construction activities could potentially generate higher noise levels than those of 
an industrial operation. The ICNG provides noise management criteria for construction activities which are 
intended to guide the need for, and the selection of, feasible and reasonable work practices to minimise 
construction noise impacts.  

The ICNG notes that a residential receiver is ‘noise affected’ if the LAeq,15minute construction noise level 
exceeds the rating background noise level by more than 10 dB during recommended standard hours. 
Outside recommended standard hours, a residential area is ‘noise affected’ if the LAeq,15minute construction 
noise level exceeds the rating background noise level by more than 5 dB(A). 

Using rating background noise levels determined from existing noise levels measured at 4 Lower William 
Street, the construction noise management levels for sensitive receivers in the vicinity of the Project are  
47 dB(A) during the day time, 46 dB(A) during the evening and 38 dB(A) during the night time. The ICNG 
noise management levels for residential receivers are shown in Table 5.1. 

Table 5.1 Construction Noise Management Levels for Residential Receivers 

Time of day 

ICNG Noise 
Management 

Level 
Classification  

LAeq(15 minute) 

RBL 

Project Noise 
Management 

Level 
LAeq(15 minute) 

Recommended Standard Hours 
Monday to Friday 7.00 am - 6.00 pm 
Saturday 8.00 am - 1.00 pm 

No work on Sundays or Public Holidays 

Noise affected  
Rating Background 
Level (RBL) + 10 dB 

37 dB(A) 47 dB(A) 

Highly noise 
affected 75 dB(A) 

N/A 75 dB(A) 

Outside recommended standard hours 
Noise affected 

RBL + 5 dB 

41 dB(A) (evening) 

33 dB(A) (night) 

46 dB(A) (evening) 

38 dB(A) (night) 

ARTC has also adopted an indicative sleep disturbance NML of 48 dB(A) LAeq(15 minute) based on the 
measured night time period RBL of 33 dB(A) plus 15 dB(A).  
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The ICNG noise management levels for sensitive land uses (other than residences) are shown in  
Table 5.2. 

Table 5.2 ICNG Noise Management Levels for Sensitive Land Uses (Other Than Residences) 

Land use 
Management level, LAeq(15min) (applies 
when properties are being used) 

Classrooms at schools and other educational institutions Internal noise level 45 dB(A) 

Hospital wards and operating theatres Internal noise level 45 dB(A) 

Places of worship Internal noise level 45 dB(A) 

Active recreation External noise level 65 dB(A) 

Passive recreation External noise level 60 dB(A) 

Community centres 
Depends on internal use of the centre. Refer to 
the recommended ‘maximum’ internal noise 
levels in AS2107 for specific uses. 

For commercial and industrial areas, the ICNG notes that the LAeq,15minute construction noise management 
levels are 70 dB(A) and 75 dB(A) respectively. 

The ICNG recognises that public infrastructure works (such as railway maintenance) may need to be 
undertaken outside the recommended standard hours. This need is typically based on the requirement to 
sustain the operational integrity of public infrastructure, as works to restore operation of the infrastructure 
provide benefit to the greater community (more than just local residents). Accordingly, ARTC is permitted 
to carry out maintenance works outside of standard construction hours as per conditions in EPL3142. 

5.2 Construction Vibration Criteria 

Vibration criteria exist in terms of the effect on building structures and also the impact on human comfort. 

5.2.1 Building Damage Criteria 

At present, no Australian Standard exists for the assessment of building damage caused by vibration.  

British Standard 7385- part 2 (1993) provides criteria for building damage due to vibration, shown in  
Table 5.3.  

Table 5.3 Vibration criteria for building damage from BS7385-2(1993) 

Type of Building Peak component particle velocity in frequency range of 
predominant pulse 

4 Hz to 15 Hz 15 Hz and above 

Reinforced or framed structures 

Industrial and heavy commercial buildings 
50 mm/s at 4 Hz and above 

Unreinforced or light framed structures  

Residential or light commercial type buildings 

15 mm/s at 4 Hz increasing 
to 20 mm/s  

at 15 Hz 

20 mm/s at 15 Hz 
increasing to 50 mm/s  

at 40 Hz and above 

Notes  1 Values referred to are at the base of the building 
 2 For Unreinforced or light framed structures, Residential or light commercial type buildings, at frequencies below 4 Hz,  

 a maximum displacement of 0.6mm (zero to peak) should not be exceeded 



 

Hunter River and Muscle Creek Bridge Replacement Project, Muswellbrook 
4548_R04a_NIA_HRMC_Final Draft V4 

Criteria 
21 

 

German Standard DIN 4150-3 1999 Vibration in buildings – Part 3: Effects on Structures also provides 
recommended maximum levels of vibration that reduce the likelihood of building damage caused by 
vibration for different types of buildings including heritage-protected structures. DIN 4150 states that 
buildings exposed to higher levels of vibration than these recommended limits would not necessarily be 
damaged. DIN 4150 limits for short-term/intermittent/impulsive/impact vibration such as from pile driving 
are shown in Table 5.4. 

Table 5.4 DIN 4150-3 Guideline Values for Vibration Velocity (PPV mm/s) for Short-
Term/Impulsive/Impact/Intermittent Vibration for Heritage Structures 

Type of structure 

Vibration velocity in mm/s 

At foundation at a frequency of 

Vibration at the 
horizontal plane 

of the highest 
floor 

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

Structures that because 
of their particular 
sensitivity to vibration, 
do not correspond to 
those listed in 1 or 2 
and have intrinsic value 
(e.g. preservation order) 

3 3 to 8 8 to 10 8 

 

Based on the values in Table 5.4 , to ensure protection of the structure at all vibration frequencies, a limit 
of 3 mm/s PPV could be adopted. 

DIN 4150-3 Guideline Value for Vibration Velocity (PPV mm/s) for Long-Term/Continuous Vibration for 
Heritage Structures 

Type of structure 
Guideline values for vibration velocity in horizontal 
plane of highest floor, at all frequencies. 

Structures that have particular sensitivity to 
vibration, and have intrinsic value (e.g. preservation 
order) 

2.5 mm/s (PPV) 

5.2.2 Human Comfort Criteria 

Criteria for human comfort from vibration impacts are outlined in the EPA guideline Assessing Vibration: A 
Technical Guideline is based on Vibration Dose Values (VDVs). The VDV accumulates the vibration energy 
received over the daytime and night-time periods and criteria are based on the likelihood that a person 
would be annoyed by the level of vibration over the entire period being assessed. 

Maximum and preferred VDVs for intermittent vibration from construction activities given in Assessing 
Vibration: A Technical Guideline are listed in Table 5.5. 
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Table 5.5 Vibration Dose Values for Intermittent Vibration (m/s 1.75) 

Land Use 

Daytime 

(7 am to 10 pm) 

Night-time 

(10 pm – 7am) 

Preferred Max Preferred Max 

Critical areas 0.1 0.2 0.1 0.2 

Residences 0.2 0.4 0.13 0.26 

Offices, schools, educational 
institutions and places of worship 

0.4 0.8 0.4 0.8 

5.3 Rail Infrastructure Noise Guideline (RING) 

The EPA provides guidance for the assessment and management of potential airborne noise from railways 
in the RING. 

The proposed rail bridge over the Hunter River and Muscle Creek will be located approximately 10 m to the 
north of the existing bridges in the existing rail corridor and is therefore considered to be a redevelopment 
of the existing rail line rather than a new rail line as defined in the RING. 

The relevant airborne noise trigger levels for residential land uses surrounding the Project are provided in 
Table 5.6. For residential receivers, the criteria have two components - LAeq (assessed over the day or 
night) and LAmax (train pass-by events). 

Table 5.6 RING noise trigger level for residential land use 

Type of 
Development 

Noise trigger level in dB(A) 

Daytime 7am to 10pm Night-time 10pm to 7am 

Redevelopment of 
existing rail line 

Development increases existing LAeq(period)1 rail noise levels by 2 dB or more, or 
existing LAmax2 rail noise levels by 3 dB or more, and predicted noise levels exceed: 

65 LAeq(15hour) and 85 LAmax 60 LAeq(9hour) and 85 LAmax 

Notes: 1 LAeq(period) means LAeq(15h) for the day time period and LAeq(9h) for the night-time period. 
 2 LAmax refers to the maximum noise level not exceeded for 95 per cent of rail pass-by events and is measured using the ‘fast’  
 response setting on a sound level meter. 

The RING also includes trigger levels for non-residential sensitive receivers which apply when the building 
or premise is in use. Commercial receivers are not considered to be sensitive receivers to operational rail 
noise, so therefore do not have criteria in the RING. Trigger levels for non-residential sensitive receivers, as 
detailed in Table 3 of the RING, are shown in Table 5.7. 

Table 5.7 RING noise trigger levels for sensitive non-residential land uses 

Sensitive land use 
Noise trigger level in dB(A) 

(when building or premise in use) 

Schools, educational institutions and child care centres 45 LAeq(1hour) internal 

Places of worship 45 LAeq(1hour) internal 

Hospital wards 40 LAeq(1hour) internal 

Hospital other uses 65 LAeq(1hour) 
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Sensitive land use 
Noise trigger level in dB(A) 

(when building or premise in use) 

Open space – passive use (e.g. parkland, bush reserves) 65 LAeq(15hour) 

Open space – active use (e.g. sports field, golf course) 65 LAeq(15hour) 

5.4 Operational Vibration Criteria 

Methods for measuring vibration from rail operations are outlined in the Assessing vibration: a technical 
guideline (DEC 2006). The detailed design would ensure that the operation of the Project does not result in 
operational vibration impacts greater than the existing vibration.  
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6.0 Construction Noise Assessment 

6.1 Construction Traffic Noise 

Existing traffic volumes in the vicinity of the project area are reproduced in Table 4.8 of the main REF 
document. Additional traffic volumes generated by the construction phase of the project are expected to 
be minor and consequently construction traffic noise is not expected to be noticeable on the existing road 
network. 

Heavy vehicles would be used to deliver construction material to the study area and transfer construction 
materials to nominated ancillary sites. Light vehicles would move throughout the study area moving light-
weight materials around active construction areas and the site compound.   

The predicted increase in road traffic volumes as a result of the Project is unlikely to result in any significant 
construction traffic noise and would be unlikely to be perceptible above existing traffic noise levels.  

6.2 Construction Noise 

Construction noise levels were predicted for two scenarios, as detailed in Section 4.2. Predicted 
construction noise levels at individual receivers for both construction scenarios assessed are shown in 
Table 6.1. The predicted noise level contours for the two scenarios are shown in Figure 6.1 and Figure 6.2.  

It should be noted that these two construction scenarios were selected to represent worst-case noise 
conditions during construction with all proposed plant operating concurrently. These two scenarios would 
predominantly occur during rail shutdowns with minimal construction work to occur outside of these times. 

Table 6.1 Predicted LAeq Construction Noise Levels in dB(A) 

Receiver 

Stage 4 – Piling 
construction noise 
predictions, LAeq 

dB(A) 

Stage 9 – Track re-conditioning and 
culvert extension construction 
noise predictions, LAeq dB(A) 

1 Haydon St 58 61 

1 Hunter Terrace 69 73 

1 LOWER WILLIAM STREET 68 72 

1 Market St 67 71 

1 William Ln 68 71 

10 Brook St 56 59 

10 Haydon St 59 63 

10 Maitland St 61 64 

10 Scott St 55 58 

10 Wilder St 50 54 

10-12a Hunter Terrace 64 68 

10-12b Hunter Terrace 62 66 

10-14 Market St 61 65 
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Receiver 

Stage 4 – Piling 
construction noise 
predictions, LAeq 

dB(A) 

Stage 9 – Track re-conditioning and 
culvert extension construction 
noise predictions, LAeq dB(A) 

10-16 Bridge St 71 75 

11 Brook St 59 63 

11 Hunter Terrace 62 66 

11 Scott St 54 57 

12 Brook St 57 60 

12 Haydon St 59 63 

12 Maitland St (Red Cedar Motel) 61 64 

12 Scott St 54 58 

12 Wilder St 52 56 

1-3 Bridge St 69 72 

13 Brook St 59 63 

13 Foley Ln 50 54 

13 Scott St 53 56 

1-3 Sydney St 70 74 

1-3 Sydney St (rear) 71 74 

14 Maitland St (Red Cedar Motel) 60 63 

14 Scott St (front) 50 53 

14 Scott St (rear) 51 55 

14 Sydney St (Caltex) 65 69 

14 Wilder St 51 54 

15 Brook St 59 63 

15 Hunter Terrace 64 68 

15 Hunter Terrace (place of worship?) 63 67 

15-17 Market St 60 64 

15-27 Sydney St 69 73 

16 Brook St 57 60 

16 Haydon St 62 65 

16 Hunter Terrace 59 63 

16 Maitland St 54 58 

16 Scott St 52 56 

16 Wilder St 51 54 

17 Brook St 60 63 

18 Hunter Terrace 60 63 

18 Scott St 47 50 
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Receiver 

Stage 4 – Piling 
construction noise 
predictions, LAeq 

dB(A) 

Stage 9 – Track re-conditioning and 
culvert extension construction 
noise predictions, LAeq dB(A) 

18 Wilder St 51 54 

19 Market St 59 63 

2 Bridge Street 75 79 

2 Buddens Lne 64 67 

2 Hunter Terrace 66 69 

2 Market St 66 70 

2 William Ln 66 69 

20 Maitland St 53 57 

20 Scott St 48 51 

20 Wilder St 51 54 

22 Hunter Terrace 59 63 

22 Maitland St (Repco) 55 59 

22 Sydney St 64 68 

22 Wilder St 51 55 

23-25 Market St 58 62 

24 Hunter Terrace 57 60 

24 Maitland St (Musw Motor Inn) 54 57 

24 Sydney St 63 67 

25 Brook St 62 65 

25 Brook St (Verlie Weidmann) 61 65 

26 Hunter Terrace 56 59 

26 Maitland St 54 58 

27 Hunter Terrace 54 58 

27 Lower Hill St 48 51 

27-31 Market St 54 57 

28 Sydney St (Prince of Wales Hotel) 63 66 

28-32 Maitland St (Remington Motel) 52 55 

29 Hunter Terrace 53 57 

29-31 Sydney St 65 69 

3 Haydon St 52 55 

3 Hunter Terrace 66 70 

3 Market St 65 69 

3 Scott St 56 59 

3 Wilkinson Ave (Integrated Living) 55 58 
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Receiver 

Stage 4 – Piling 
construction noise 
predictions, LAeq 

dB(A) 

Stage 9 – Track re-conditioning and 
culvert extension construction 
noise predictions, LAeq dB(A) 

30 Hunter Terrace 56 59 

31 Hunter Terrace 53 57 

32 Hunter Terrace 54 57 

32 Market St 56 60 

33 Sydney St (Pub) 66 70 

34 Hunter Terrace 54 57 

36 Hunter Terrace 55 58 

37 Market St 55 59 

38 Hunter Terrace 52 56 

38 Market St 56 59 

39 Market St 55 59 

4 Buddens Lne 61 65 

4 Haydon St 57 60 

4 Lower William St 68 71 

4 LOWER WILLIAM STREET 68 72 

4 Maitland St 60 64 

4 Market St 64 67 

4 Sydney St 67 71 

4 Wilder St 50 54 

41 Market St 55 59 

42 Market St 55 59 

44 Market St 53 57 

45 Lower Hill St 50 53 

45-47 Sydney St 63 67 

46 Market St (Muswellbrook Hotel) 53 56 

47 Lower Hill St 50 53 

49 Lower Hill St 50 53 

5 Brook Street 59 62 

5 Haydon St 58 61 

5 Hunter Terrace 64 68 

5 Market St 65 69 

5 Mill St 66 70 

5 Scott St 55 58 

51 Lower Hill St 49 53 
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Receiver 

Stage 4 – Piling 
construction noise 
predictions, LAeq 

dB(A) 

Stage 9 – Track re-conditioning and 
culvert extension construction 
noise predictions, LAeq dB(A) 

53 Lower Hill St 52 55 

54 Victoria St 50 53 

55 Lower Hill St 53 56 

55 Sydney St 62 66 

55 Victoria St 49 52 

57 Lower Hill St 52 55 

57 Sydney St 61 65 

57 Victoria St 49 52 

58 Victoria St 50 53 

59 Lower Hill St 52 56 

59 Sydney St 63 66 

59-60 Market St 50 54 

59-60 Victoria St 50 54 

6 Buddens Lne 60 64 

6 Haydon St 57 61 

6 Lower William St 68 72 

6 Maitland St 59 63 

6 Market St 64 68 

6 Mill St 64 68 

6 Scott St 54 57 

6 Sydney St 64 68 

6 Wilder St 53 56 

6 Wilder St (garage) 51 54 

61 Lower Hill St 52 56 

61 Victoria St 48 51 

62 Victoria St 44 47 

63 Victoria St 48 52 

64 Victoria St 47 51 

65 Lower Hill St 52 56 

66 Victoria St 47 50 

67 Lower Hill St 52 56 

67 Victoria St 47 51 

6-8 Bridge St 76 80 

69 Victoria St 45 49 
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Receiver 

Stage 4 – Piling 
construction noise 
predictions, LAeq 

dB(A) 

Stage 9 – Track re-conditioning and 
culvert extension construction 
noise predictions, LAeq dB(A) 

6A Scott St 53 57 

7 Haydon St 60 64 

7 Hunter Terrace 64 67 

7 Lower Hill St 46 50 

7 Scott St 55 58 

7 Sydney St 70 74 

79 Lower Hill St 52 56 

8 Buddens Lne 60 64 

8 Haydon St 56 60 

8 Lower William St 68 72 

8 Maitland St 61 64 

8 Market St 63 66 

8 Mill St 64 68 

8 Sydney St 64 68 

8 Wilder St 52 55 

81 Lower Hill St 52 55 

9 Hunter Terrace 63 67 

9 Mill St 64 68 

9 Scott St 57 60 

BridgeSt Upper Hunter Community Services 74 78 

Building 1134132 69 73 

Building 1134133 69 72 

Muswellbrook HS Land Laboratory 59 63 

Parkside Cabin and Van Park j 74 77 

Parkside Cabin and Van Park k 73 77 

Parkside Cabin and Van Park l 71 75 

Parkside Cabin and Van Park m 72 76 

Parkside Cabin and Van Park n 70 74 

Parkside Cabin and Van Park o 69 73 

Parkside Cabin and Van Park p 69 72 

Parkside Cabin and Van Park q 69 73 

Parkside Cabin and Van Park r 69 72 

Parkside Cabin and Van Park s 69 73 

Parkside Cabin and Van Park t 68 72 
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Receiver 

Stage 4 – Piling 
construction noise 
predictions, LAeq 

dB(A) 

Stage 9 – Track re-conditioning and 
culvert extension construction 
noise predictions, LAeq dB(A) 

Parkside Cabin and Van Park u 68 72 

Parkside Cabin and Van Park v 66 70 

Riverside Cabin and Van Park a 79 82 

Riverside Cabin and Van Park b 78 82 

Riverside Cabin and Van Park c 78 82 

Riverside Cabin and Van Park d 76 80 

Riverside Cabin and Van Park e 75 79 

Riverside Cabin and Van Park f 74 78 

Riverside Cabin and Van Park g 80 84 

Riverside Cabin and Van Park h 77 81 

Riverside Cabin and Van Park i 73 77 

St Alban's Anglican Hunter Terrace 56 60 

The Dairy - Southern building 71 75 

The Dairy - Western building 60 64 

Wilkinson Ave Guides Hall 56 59 

Wilkinson Ave pool building 57 61 

Wilkinson Ave Tennis Club 52 56 

The predicted noise levels shown in Table 6.1 exceed the construction noise management levels as detailed 
in Table 5.1 at all assessed receivers during all working periods (day, evening and night), deeming all 
assessed receivers in the noise affected category, as determined in the ICNG.  

Predicted noise levels indicate that many of the assessed receivers will be considered to be highly affected 
(75 dB(A) or greater) by the proposed construction works. If these noise levels occur during the night 
period, the predicted worst case noise levels have the potential to cause sleep disturbance. Figure 6.2 
shows the sleep disturbance contour, as this construction activity scenario is proposed to be carried out 
during the night period. 

These two construction scenarios were selected as they are considered to present the worst case in regards 
to construction noise impacts and are likely to occur during standard construction hours and out of 
standard construction hours. The predicted impacts are relevant to these scenarios only and as such, noise 
impacts during the remaining construction duration are likely to be less than the results presented. 
Nonetheless, the other construction scenarios will also result in noise impacts. However these impacts will 
be defined as the Project moves into detailed design.  

The predicted noise levels have assumed that all plant and equipment listed for that construction scenario 
would be operating concurrently to produce a conservative worst-case assessment. This is unlikely to occur 
during construction and it is anticipated that actual noise impacts to receivers is likely to be less than the 
results presented in this assessment.  
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Construction works can be variable in times of occurrence and intensity. High noise generating activities or 
machinery that is likely to generate noise that is particularly annoying, would generally be scheduled to 
occur during the earlier part of the night. The anticipated construction noise levels would reduce across the 
night-time period as the intensity of work reduces, particularly prior to 5.00am. However, in unavoidable 
circumstances, high noise generating activities may need to be undertaken during the early hours of the 
morning. In these circumstances, the affected community would be notified and additional mitigation 
would be implemented where feasible and reasonable.   

As the predicted noise levels exceed the NML during standard hours (day period) and outside of standard 
hours, additional reasonable and feasible non-standard construction noise mitigation measures would be 
implemented wherever possible as well as the standard construction noise mitigation measures. 

Recommendations to reduce construction noise impacts are detailed in Section 8.0. 
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6.3 Construction Vibration 

Vibratory rollers and piling rigs are proposed to be used during the construction phase of the Project and 
have the potential to generate vibration at a distance from the construction area. The Roads and Maritime 
Services’ Construction Noise and Vibration Guideline (CNVG) (EPA, 2016) recommends typical minimum 
working distances for these types of equipment. This guideline was developed to manage construction 
noise and vibration for any Roads and Maritime projects and therefore is applicable to other project types 
outside of Roads and Maritime.  

Should these distances be encroached upon, it is recommended the vibration mitigation measures outlined 
in Section 8.2. 

Recommended minimum working distances for vibration intensive plant are shown in Table 6.2. 

Table 6.2 CNVG Recommended Minimum Working Distances for Vibration Intensive Plant 

Plant item Rating/Description 

Minimum working distance 

Cosmetic damage  
(BS 7385) 

Human response 
(OH&E Vibration 

guideline) 

Vibratory Roller 

< 50 kN (Typically 1-2 tonnes) 5 m 15 m to 20 m 

< 100 kN (Typically 2-4 tonnes) 6 m 20 m 

< 200 kN (Typically 4-6 tonnes) 12 m 40 m 

< 300 kN (Typically 7-13 tonnes) 15 m 100 m 

> 300 kN (Typically 13-18 tonnes) 20 m 100 m 

> 300 kN (> 18 tonnes) 25 m 100 m 

Small Hydraulic 
Hammer 

(300 kg – 5 to 12 t excavator) 2 m 7 m 

Medium 
Hydraulic 
Hammer 

(900 kg – 12 to 18 t excavator) 7 m 23 m 

Large Hydraulic 
Hammer 

(1600 kg – 18 to 34 t excavator) 22 m 73 m 

Vibratory Pile 
Driver 

Sheet piles 2 m to 20 m 20 m 

Pile Boring ≤ 800 mm 2 m (nominal) 4 m 

Jackhammer Hand held 1 m (nominal) 2 m 

The CNVG states that these minimum working distances are indicative and will vary depending upon the 
particular item of plant and local geotechnical conditions. They apply to cosmetic damage of typical 
buildings under typical geotechnical conditions. Vibration monitoring is recommended to confirm the 
minimum working distances at specific sites. 
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7.0 Operational Assessment 

7.1 Operational Noise Assessment 

In order to determine the change in the operational noise levels at surrounding receivers as a result of the 
Project, an operational scenario based on the supplied data was modelled. The model considered the 
existing track and bridge conditions and the proposed track and bridge conditions. These model inputs are 
detailed in Section 4.3. 

The existing model was based on the current alignment of the rail line and bridges, while the proposed 
scenario modelled the same train source in the proposed re-alignment location (approximately 10 m to the 
north) with improved track condition. 

The predicted change in noise levels is shown in Table 7.1 with a predicted decrease in noise levels at the 
majority of receivers as shown by the negative values. 

Table 7.1 Predicted Change in LAeq and LAmax Levels Between the Existing Network and as a Result of 
the Project In dB 

Receiver 
Change in predicted 

LAeq in dB 

Change in predicted 

LAmax in dB 

1 Haydon Street -1 -1 

1 Hunter Terrace -7 -7 

1 Lower William Street -7 -7 

1 Market Street -1 -2 

1 William Lane -2 -3 

10 Brook Street -6 -6 

10 Haydon Street -1 -2 

10 Maitland Street -1 -1 

10 Scott Street -7 -7 

10 Wilder Street 0 0 

10-12a Hunter Terrace -8 -9 

10-12b Hunter Terrace -6 -7 

10-14 Market Street -1 -1 

10-16 Bridge Street -2 -2 

11 Brook Street -7 -7 

11 Hunter Terrace -8 -9 

11 Scott Street -7 -7 

12 Brook Street -6 -7 

12 Haydon Street -1 -1 

12 Maitland Street (Red Cedar Motel) -1 -2 

12 Scott Street -6 -6 

12 Wilder Street -1 -1 

1-3 Bridge Street -1 -1 
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Receiver 
Change in predicted 

LAeq in dB 

Change in predicted 

LAmax in dB 

13 Brook Street -8 -8 

13 Foley Lane -1 -1 

13 Scott Street -6 -6 

1-3 Sydney Street 0 0 

1-3 Sydney Street (rear) 0 0 

14 Maitland Street (Red Cedar Motel) -1 -1 

14 Scott Street (front) -5 -6 

14 Scott Street (rear) -6 -6 

14 Sydney Street (Caltex) -1 -2 

14 Wilder Street -1 -1 

15 Brook Street -8 -8 

15 Hunter Terrace -3 -4 

15-17 Market Street 0 -1 

15-27 Sydney Street -2 -2 

16 Brook Street -5 -6 

16 Haydon Street 0 -1 

16 Hunter Terrace -8 -8 

16 Maitland Street -1 -2 

16 Scott Street -5 -6 

16 Wilder Street 0 -1 

17 Brook Street -8 -8 

18 Hunter Terrace -8 -8 

18 Scott Street -5 -5 

18 Wilder Street -1 -1 

19 Market Street 0 -1 

2 Bridge Street 0 0 

2 Buddens Lane -2 -2 

2 Hunter Terrace -9 -9 

2 Market Street 0 0 

2 William Lane -2 -2 

20 Maitland Street -1 -1 

20 Scott Street -4 -5 

20 Wilder Street -1 -1 

22 Hunter Terrace -8 -8 

22 Maitland Street (Repco) -1 -1 

22 Sydney Street -3 -3 

22 Wilder Street -1 -1 

23-25 Market Street 0 -1 

24 Hunter Terrace -7 -7 

24 Maitland Street (Musw Motor Inn) 0 0 
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Receiver 
Change in predicted 

LAeq in dB 

Change in predicted 

LAmax in dB 

24 Sydney Street -2 -2 

25 Brook Street -8 -9 

25 Brook Street (Verlie Weidmann) -3 -3 

26 Hunter Terrace -7 -7 

26 Maitland Street -1 -1 

27 Hunter Terrace -2 -1 

27 Lower Hill Street -6 -6 

27-31 Market Street 0 -1 

28 Sydney Street (Prince of Wales Hotel) -3 -3 

28-32 Maitland Street (Remington Motel) -1 -1 

29 Hunter Terrace -1 -1 

29-31 Sydney Street -2 -3 

3 Haydon Street -1 -1 

3 Hunter Terrace -6 -7 

3 Market Street 0 -1 

3 Scott Street -6 -7 

3 Wilkinson Avenue (Integrated Living) 0 0 

30 Hunter Terrace -7 -7 

31 Hunter Terrace -2 -2 

32 Hunter Terrace -5 -5 

32 Market Street -1 -1 

33 Sydney Street (Pub) -5 -5 

34 Hunter Terrace -5 -5 

36 Hunter Terrace -6 -6 

37 Market Street 0 0 

38 Hunter Terrace -5 -6 

38 Market Street  0 0 

39 Market Street 0 0 

4 Buddens Lane -2 -2 

4 Haydon Street -1 -1 

4 Lower William Street  -5 -5 

4 Maitland Street -1 -1 

4 Market Street -1 -1 

4 Sydney Street 0 0 

4 Wilder Street 0 0 

41 Market Street  0 0 

42 Market Street 0 0 

44 Market Street 0 0 

45 Lower Hill Street -7 -7 

45-47 Sydney Street -4 -4 
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Receiver 
Change in predicted 

LAeq in dB 

Change in predicted 

LAmax in dB 

46 Market Street (Muswellbrook Hotel) 0 0 

47 Lower Hill Street -6 -6 

49 Lower Hill Street -6 -6 

5 Brook Street -7 -7 

5 Haydon Street 0 -1 

5 Hunter Terrace -6 -7 

5 Market Street -1 -1 

5 Mill Street -5 -5 

5 Scott Street -7 -6 

51 Lower Hill Street -3 -3 

53 Lower Hill Street -8 -8 

54 Victoria Street 0 -1 

55 Lower Hill Street -6 -7 

55 Sydney Street -2 -3 

55 Victoria Street 0 0 

57 Lower Hill Street -7 -7 

57 Sydney Street -2 -3 

57 Victoria Street -1 -1 

58 Victoria Street -1 -1 

59 Lower Hill Street -6 -6 

59 Sydney Street -3 -4 

59-60 Market Street -1 -1 

59-60 Victoria Street -1 -1 

6 Buddens Lane -2 -2 

6 Haydon Street -1 -1 

6 Lower William Street -5 -5 

6 Maitland Street -2 -2 

6 Market Street -1 -1 

6 Mill Street -5 -5 

6 Scott Street -6 -6 

6 Sydney Street 0 0 

6 Wilder Street 0 0 

61 Lower Hill Street -6 -6 

61 Victoria Street 0 -1 

62 Victoria Street -1 -1 

63 Victoria Street -1 -1 

64 Victoria Street  -1 -1 

65 Lower Hill Street -6 -6 

66 Victoria Street -1 -1 

67 Lower Hill Street -6 -6 
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Receiver 
Change in predicted 

LAeq in dB 

Change in predicted 

LAmax in dB 

67 Victoria Street  -1 -1 

6-8 Bridge Street 0 0 

69 Victoria Street -1 -1 

6A Scott Street -6 -6 

7 Haydon Street 0 0 

7 Hunter Terrace -7 -8 

7 Lower Hill Street -5 -5 

7 Scott Street -7 -7 

7 Sydney Street -1 -1 

79 Lower Hill Street -2 -2 

8 Buddens Lane -2 -2 

8 Haydon Street -1 -1 

8 Lower William Street -4 -4 

8 Maitland Street -2 -2 

8 Market Street -1 -1 

8 Mill Street -6 -6 

8 Sydney Street 0 0 

8 Wilder Street 0 0 

81 Lower Hill Street -1 -2 

9 Hunter Terrace -8 -8 

9 Mill Street -7 -6 

9 Scott Street -7 -7 

Bridge St Upper Hunter Community Services 0 0 

Muswellbrook HS Land Laboratory -7 -7 

Riverside Cabin and Van Park a -13 -13 

Riverside Cabin and Van Park b -14 -15 

Riverside Cabin and Van Park c -11 -11 

Riverside Cabin and Van Park d -8 -9 

Riverside Cabin and Van Park e -9 -10 

Riverside Cabin and Van Park f -10 -11 

Riverside Cabin and Van Park g -16 -16 

Riverside Cabin and Van Park h -16 -16 

Riverside Cabin and Van Park i -12 -13 

Riverside Cabin and Van Park j -11 -11 

Riverside Cabin and Van Park k -11 -12 

Riverside Cabin and Van Park l -9 -10 

Riverside Cabin and Van Park m -9 -9 

Riverside Cabin and Van Park n -8 -8 

Riverside Cabin and Van Park o -8 -8 

Riverside Cabin and Van Park p -7 -8 
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Receiver 
Change in predicted 

LAeq in dB 

Change in predicted 

LAmax in dB 

Riverside Cabin and Van Park q -7 -8 

Riverside Cabin and Van Park r -7 -7 

Riverside Cabin and Van Park s -7 -7 

Riverside Cabin and Van Park t -6 -6 

Riverside Cabin and Van Park u -5 -5 

Riverside Cabin and Van Park v -5 -5 

St Alban's Anglican Hunter Terrace -2 -2 

The Dairy - Southern building -1 -1 

The Dairy - Western building -2 -2 

Wilkinson Ave Guides Hall 0 0 

Wilkinson Ave pool building 0 0 

Wilkinson Ave Tennis Club 0 0 

As shown in Table 7.1 for all receivers assessed, the Project will result in no change or will result in a 
decrease in operational rail noise emissions both in terms of LAeq and LAmax noise levels. 

The Project will result in the replacement of steel unballasted rail bridges with aged track conditions with 
concrete ballasted bridges with side screens and new track conditions, and will therefore reduce noise 
emissions from the trains, tracks and the bridge structures. 

7.2 Operational Vibration 

Operational vibration from the railway line has not been quantitatively considered as part of this 
assessment. However, having regard to the distances between the bridge and potentially affected 
receivers, the track support structures and the intervening soil types, based on experience with similar 
projects it is expected that vibration from train movements would not be significant at any receivers.  
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8.0 Mitigation Recommendations 

8.1 Minimising Construction Noise Impacts 

The following mitigation and management measures will be implemented for the Project: 

• A Noise and Vibration Management Plan (NVMP) will be prepared and implemented as part of the 
CEMP. The NVMP will generally follow the approach in the Interim Construction Noise Guideline (ICNG) 
(DECC, 2009) and identify: 

o all potential significant noise and vibration generating activities associated with the activity 

o feasible and reasonable mitigation measures to be implemented 

o a monitoring program to assess performance against relevant noise and vibration criteria  

o arrangements for consultation with affected neighbours and sensitive receivers, including 
notification and complaint handling procedures contingency measures to be implemented in the 
event of non-compliance with noise and vibration criteria. 

The following reasonable and feasible standard mitigation measures have been adopted from the ICNG and 
will be implemented. 

For work practices at any time of day (ICNG Strategy 1): 

• Train workers and contractors (such as at toolbox talks) to use equipment in ways to minimise noise. 

• Ensure site managers periodically check the site and nearby residences and other sensitive land uses for 
noise problems so that solutions can be quickly applied. 

• Include in tenders, employment contracts, subcontractor agreements and work method statements 
clauses that require minimisation of noise and compliance with directions from management to 
minimise noise. 

• Avoid the use of radios or stereos outdoors where neighbours can be affected. 

• Avoid the overuse of public address systems. 

• Avoid shouting, and minimise talking loudly and slamming vehicle doors. 

• Keep truck drivers informed of designated vehicle routes, parking locations, acceptable delivery hours 
or other relevant practices (for example, minimising the use of engine brakes, and no extended periods 
of engine idling). 

Additional work practices at night (ICNG Strategy 1): 

• Minimise the need for reversing or movement alarms. 

• Avoid dropping materials from a height. 

• Schedule truck movements to avoid residential streets if possible. 

• Avoid mobile plant clustering near residences and other sensitive land uses. 

• Ensure periods of respite are provided in the case of unavoidable maximum noise level events 
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Notification before and during construction (ICNG Strategy 2): 

• Provide, reasonably ahead of time, information such as total construction time, what works are 
expected to be noisy, their duration, what is being done to minimise noise and when respite periods 
will occur. For works outside standard hours, inform affected residents and other sensitive land use 
occupants between five and 14 days before commencement. 

• Provide information to neighbours before and during construction through media such as letterbox 
drops, meetings or individual contact. In some areas, the proponent will need to provide notification in 
languages other than English. A website should also be established for the project to provide 
information. 

• Use a site information board at the front of the site with the name of the organisation responsible for 
the site and their contact details, hours of operation and regular information updates. This signage 
should be clearly visible from the outside and include after-hours emergency contact details 

Complaints handling (ICNG Strategy 2): 

• ARTC will provide and communicate a readily accessible 24-hour toll-free information and complaints 
line. 

• Provide a quick response to complaints, with complaint handling staff having both a good knowledge of 
the project and ready access to information. 

• Implement all feasible and reasonable measures to address the source of complaint. 

• Keep a register of any complaints, including details of the complaint such as date, time, person 
receiving complaint, complainant’s contact number, person referred to, description of the complaint, 
work area (for larger projects), time of verbal response and timeframe for written response where 
appropriate. 

Use quieter methods (ICNG Strategy 3): 

• Examine and implement, where feasible and reasonable, alternatives to rock-breaking work methods, 
such as hydraulic splitters for rock and concrete, hydraulic jaw crushers, chemical rock and concrete 
splitting. 

• Use alternatives to diesel and petrol engines and pneumatic units, such as hydraulic or electric 
controlled units where feasible and reasonable. Where there is no electricity supply, use an electrical 
generator located away from residences. 

Use quieter equipment (ICNG Strategy 3): 

• Examine different types of machines that perform the same function and compare the noise level data 
to select the least noisy machine. For example, rubber wheeled tractors can be less noisy than steel 
tracked tractors. 

Operate plant in a quiet and efficient manner (ICNG Strategy 3): 

• Reduce throttle setting and turn off equipment when not being used. 

Maintain equipment (ICNG Strategy 3): 

• Regularly inspect and maintain equipment to ensure it is in good working order. Also check the 
condition of mufflers. 
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Location of plant (ICNG Strategy 4): 

• Place as much distance as possible between the plant or equipment and residences and other sensitive 
land uses. 

• Restrict areas in which mobile plant can operate so that it is away from residences and other sensitive 
land uses at particular times. 

• Carry out noisy fabrication work at another site (for example, within enclosed factory premises) and 
then transport to site. 

Alternatives to reversing alarms (ICNG Strategy 4): 

• Avoid use of reversing alarms by designing site layout to avoid reversing, such as by including drive 
through for parking and deliveries. 

• Install where feasible and reasonable less annoying alternatives to the typical ‘beeper’ alarms taking 
into account the requirements of the Occupational Health and Safety legislation. 

Maximise shielding (ICNG Strategy 4): 

• Use temporary site buildings and materials stockpiles as noise barriers. 

Provide respite periods (ICNG Strategy 5): 

• Consult with affected schools to ensure that noise-generating construction works in the vicinity of 
affected school buildings are not scheduled to occur during examination periods, unless other 
arrangements (such as relocation to an alternative location) acceptable to the affected schools can be 
made. 

• Where night work near residences cannot be feasibly or reasonably avoided, restrict the number of 
nights per week and/or the number of nights per calendar month that the works are undertaken, in 
consultation with residents who will be most affected. 

• ARTC sleep disturbance criteria is likely to be exceeded for a number of receivers as a result of 
construction activity during possession periods where night works occur. If following consideration and 
reasonable and practical implementation of ICNG Strategies 1 to 6 it becomes evident that sleep 
disturbance criteria is still likely to be exceeded for more than two consecutive nights, consideration 
should be given to reasonable and feasible mitigation measures at residences as outlined in Strategy 7 
of the ICNG to minimise impacts. These may include but are not limited to respite measures such as 
movie ticket or meal vouchers, or provision of alternative accommodation.  

Schedule activities to minimise noise impacts (ICNG Strategy 5): 

• Organise work to be undertaken during the recommended standard hours where possible. 

• Schedule noisy activities around times of high background noise (local road traffic or when other local 
noise sources are active) where possible to provide masking or to reduce the amount that the 
construction noise intrudes above the background. 

• Consult with affected neighbours about scheduling activities to minimise noise impacts. 
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Organise deliveries and access (ICNG Strategy 5): 

• Optimise the number of vehicle trips to and from the site – movements can be organised to 
amalgamate loads rather than using a number of vehicles with smaller loads. 

• Designate access routes to the site, through consultation with potentially noise-affected residences and 
other sensitive land uses, and make drivers aware of nominated vehicle routes. 

• Provide on-site parking for staff and on-site truck waiting areas away from residences and other 
sensitive land uses. Truck waiting areas may require bunding or walls to minimise noise. 

Transmission path (ICNG Strategy 6): 

• Reduce the line-of-sight noise transmission to residences or other sensitive land uses using temporary 
barriers. It is recommended that a temporary noise barrier be considered for installation in a 
convenient location such as the boundary fence adjacent to Lower William Street if reasonable and 
feasible. A noise barrier that obstructs the line of sight from the noise source(s) to the receiver(s) would 
typically achieve at least 5 dB(A) noise reduction for construction equipment. The noise reduction 
benefit of a noise barrier is improved with increased barrier height and is generally better the closer the 
barrier is to the noise source. 

• Temporary noise barriers can be constructed from hoarding (plywood boards, panels of steel sheeting 
or compressed fibre cement board) with no gaps between the panels at the site boundary. Stockpiles, 
shipping containers and site office transportables can be effective barriers. 

Temporary relocation (ICNG Strategy 7): 

• Examine and implement, where feasible and reasonable, the option of relocating noise-affected 
occupants for short periods of time, such as when high noise levels from construction occur at night 
and there are no feasible and reasonable ways of reducing noise levels. For example, the proponent 
could offer alternative accommodation or other respite measures (such as movie tickets) where 
mitigation is sought and there are no feasible and reasonable work methods available. 

8.2 Minimising Construction Vibration Impacts 

For vibration intensive activities that occur within the minimum working distances, it is recommended that 
the following management methods are incorporated to mitigate vibration impacts: 

• Vibration Monitoring - If it is expected that the minimum working distances are to be encroached at 
any point in the works, vibration monitoring is recommended to determine site specific minimum 
working distances during initial works. Works should begin farthest from sensitive receivers and then 
site-specific minimum working distances calculated based on vibration measurements. 

• Building Condition Surveys - Prior to the commencement of vibration intensive work, existing condition 
surveys would be undertaken on properties and structures within 15 metres from the nearest location 
where a vibratory roller will be used or 2 metres from the nearest location where a piling rig will be 
used. 

• Equipment Selection and Maintenance 

o The use of less vibration intensive methods of construction or equipment would be considered 
where feasible and reasonable when working in proximity to existing structures. Equipment should 
be selected to maintain the minimum working distances listed in  
Table 6.2. 
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o Equipment would be maintained and operated in an efficient manner, in accordance with 
manufacturer’s specifications, to reduce the potential for adverse vibration impacts. 

• Works Scheduling - Wherever feasible and reasonable, vibration intensive works at locations where 
high vibration levels are generated at sensitive receivers should be scheduled during less sensitive 
times of the day e.g. before midnight during out of hours works or as determined through community 
consultation. 
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9.0 Conclusion 

Construction noise levels and changes in operational noise levels have been predicted for the proposed 
upgrades to the Hunter River and Muscle Creek rail underbridges using SoundPLAN  
version 8.0. 

Construction noise predictions showed that many nearby receptors will be deemed affected and highly 
affected in accordance with the noise management levels determined using the ICNG. Predicted noise 
levels were for a worst-case scenario with all nominated equipment operating concurrently which is 
unlikely to occur for the majority of the construction period.  

The ICNG recognises that public infrastructure works (such as railway maintenance) may need to be 
undertaken outside the recommended standard hours. This need is typically based on the requirement to 
sustain the operational integrity of public infrastructure, as works to restore operation of the infrastructure 
provide benefit to the greater community (more than just local residents). Accordingly, ARTC is permitted 
to carry out maintenance works outside of standard construction hours as per conditions in EPL3142. 

It should be noted that the two construction scenarios were selected to represent worst-case noise 
conditions during construction with all proposed plant operating concurrently. These two scenarios would 
predominantly occur during rail shutdowns with minimal construction work to occur outside of these times. 
Recommendations from the ICNG, as outlined in Section 8.0 may help to reduce the impact of construction 
noise on nearby receivers. 

Additional traffic volumes generated by the construction phase of the project are expected to be minor and 
consequently construction traffic noise is not expected to be noticeable on the existing road network. 

In regard to vibration generation by construction activities, minimum setback distances have been 
recommended, based on the CVNG, to meet building damage and human comfort vibration levels. 

An operational noise assessment was undertaken to determine the impact of the proposed upgrades to the 
Hunter River and Muscle Creek rail underbridges and nearby track. For all receivers assessed, the proposed 
bridge replacement and re-alignment project will result in either no change or will result in a decrease in 
operational noise levels both in terms of LAeq and LAmax noise levels. 

Operational vibration from the railway line has not been quantitatively considered as part of this 
assessment. However, having regard to the distances between the bridge and potentially affected 
receivers, the track support structures and the intervening soil types, based on experience with similar 
projects it is expected that vibration from train movements would not be significant at any receivers.  
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11.0 Glossary of Terms and Abbreviations 

Term Description 

1/3 Octave Single octave bands divided into three parts. 

Octave A division of the frequency range into bands, the upper frequency limit of each band being twice 
the lower frequency limit. 

 

ABL 

Assessment background level – A single-figure background noise level representing each 
assessment period – day, evening and night (that is, three assessment background levels are 
determined for each 24-hour period of the monitoring period).  It is determined by taking the 
lowest 10th percentile of the L90 level for each assessment period. 

Ambient 
Noise 

The noise associated with a given environment. Typically, a composite of sounds from many 
sources located both near and far where no particular sound is dominant. 

A Weighting 
A standard weighting of the audible frequencies designed to reflect the response of the human 
ear to noise. 

dB(A), dBA Decibels A-weighted. 

dB(Z), dB(L) Decibels Linear or decibels Z-weighted. 

Decibel (dB) 
The units of sound level and noise exposure measurement where a step of 10 dB is a  
10-fold increase in intensity or sound energy and actually sounds a little more than twice as loud. 

Hertz (Hz) 
The measure of frequency of sound wave oscillations per second – 1 oscillation per second 
equals 1 hertz. 

LA10 

The percentile sound pressure level exceeded for 10 percent of the measurement period with 'A' 
frequency weighting calculated by statistical analysis. Typically used to assess the impact of an 
existing operation on a receiver area and is referred to as the cumulative noise levels at the 
receiver attributable to the noise source. 

LA90 
Background Noise Level. The percentile sound pressure level exceeded for 90 percent of the 
measurement period with 'A' frequency weighting calculated by statistical analysis. 

LAmax The maximum of the sound pressure levels recorded over an interval of 1 second. 

LA1,1minute 

The measure of the short duration high-level noises that cause sleep arousal.  The noise level is 
measured as the percentile sound pressure level that is exceeded 1 percent of measurement 
period with 'A' frequency weighting calculated by statistical analysis during a measurement time 
interval of 1 minute. 

LAeq,t 

Equivalent continuous sound pressure level – The value of the sound pressure level of a 
continuous steady noise that, a measurement interval of time (t), has the same mean square 
sound pressure as the sound under consideration whose level varies with time.  Usually 
measured in dB with 'A' weighting. 

LAn 
Percentile level – A measure of the fluctuation of the sound pressure level which is exceeded ‘n’ 
percent of the observation time. 

 

RBL 
Rating background level – The overall single figure background level representing each 
assessment period over the whole monitoring period determined by taking the median of the 
ABLs found for each assessment period. 
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Term Description 

SPL (dBA) 

Noise: Sound pressure level – The basic measure of noise loudness. The level of the root-mean-
square sound pressure in decibels given by: 

   SPL = 10 log10 (p/p0)2  

 where p is the rms sound pressure in pascals and p0 is the sound reference  pressure 

at 20 Pa. decibels. 

SWL 

Sound power level - a measure of the energy emitted from a source as sound and is given by: 
  SWL = 10 log10 (W/W0)  

 where W is the sound power in watts and W0 is the sound reference power at  
 10-12 watts. 

 
 
 
 



 

 

 

 

APPENDIX A 

Noise Monitoring Data 
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