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Executive summary 

The proposal 

Transport for NSW (Transport) proposes to upgrade the B84 Golden Highway at Mudies Creek 

(the proposal) as part of a package of works identified in the Golden Highway Corridor Strategy 

(NSW Government, 2016a). The proposed upgrade starts about 1.9 kilometres west of the 

intersection of the Golden Highway and the New England Highway and is located in the suburb of 

Whittingham in the Singleton Local Government Area (LGA). Key features of the proposal include: 

• About 1,100 metres of new road alignment south of the existing Golden Highway at Mudies

Creek

• A new 28 metre long, single span, bridge over Mudies Creek

• Provision for widened shoulders and safety barriers

• Adjustment to private property accesses to suit new highway alignment

• Removal of the existing five cell culvert structure at Mudies Creek.

Construction is expected to commence in mid-2023 and would take 18 to 24 months to complete. 

Need for the proposal 

The Golden Highway is an important link across the Great Dividing Range for freight traffic. As 

freight productivity is a valuable contributor to the economy, maintaining a safe and efficient road 

is necessary along all sections of the highway, including the section relevant to this proposal. 

The existing culvert over Mudies Creek and approaches are subject to flooding in a one in five-

year Average Recurrence Interval (ARI) storm event, so is unpassable on a periodic basis. The 

proposal addresses the vision of the Golden Highway Corridor Strategy by: 

• Boosting productivity through accommodating agriculture and mining activities and enabling

access for high productivity vehicles

• Providing safe and efficient travel for all road users

• Improve road network reliability and access by reducing the impact of flooding.

Proposal objectives 

The proposal is part of a broader strategy to upgrade the Golden Highway. The objectives of the 

proposal include: 

• Improve travel efficiency for local and regional road users, by providing a new bridge and road

alignment to improve flood immunity (one in 50-year ARI storm event) at Mudies Creek

• Cater for higher productivity vehicles (HPVs), including up to Performance Based Standards

(PBS) Class 2B of up to 30 metres in length, by carrying out isolated carriageway

improvements where safety or freight efficiency is compromised, and providing wider and

stronger road pavement surfaces

• Maintain and improve the ability to cater for oversized and over mass (OSOM) vehicles

• Reduce fuel consumption and vehicle operating costs for vehicles travelling along the corridor

by providing consistent road conditions which meet class 3 and 4 road standards

• Minimise impacts to stakeholders including traffic disruptions during construction, and residents to

the north of the proposal.



 

 

Options considered 

Transport has carried out multiple investigations to identify a preferred option. These investigations 

included consideration of several corridors on both sides of the existing Golden Highway as well as 

within the existing road corridor. 

Selection of the preferred option considered social, environmental and economic factors as well as 

stakeholder feedback. The preferred option to upgrade the Golden Highway on the southern side 

of the existing road was chosen as it best met the project objectives. 

 

Statutory and planning framework 

The proposal is for a road and road infrastructure facilities and is to be carried out on behalf of 

Transport for NSW and can therefore be assessed under Division 5.1 of the Environmental 

Planning and Assessment Act 1979 (EP&A Act). Development consent from council is not 

required. 

The proposal is partially located on Commonwealth government land within the Singleton Military 

Area (SMA). Approval is required for an action taken by any person on Commonwealth land that is 

likely to have a significant impact on the environment (Section 26(1)) in accordance with the 

Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act). The self-assessment 

was completed in accordance with the Significant impact guidelines, 1.2 Actions on, or impacting 

upon, Commonwealth land, and actions by Commonwealth agencies (Commonwealth of Australia 

2013) to determine whether the proposal is likely to have a significant impact, including indirect 

consequences as a result of the proposal. The self-assessment found that the proposal is not likely 

to have a significant impact on the environment of the Commonwealth land. 

 

Community and stakeholder consultation  

In 2016, consultation was carried out by Transport during preparation of the Golden Highway 

Corridor Strategy (NSW Government 2016a). The Golden Highway Corridor Strategy Community 

Consultation Report (NSW Government 2016b) was released in October 2016. The report 

summarised the issues raised by the community and stakeholders in response to the public 

exhibition of the Golden Highway Draft Corridor Strategy.  

Transport consulted with the community during April and May 2018 on the concept designs for the 

Mudies Creek upgrades and these outcomes are contained in the Golden Highway Upgrades 

Mudies Creek and Whittingham Community Consultation Report (Roads and Maritime, July 2018).  

Aboriginal community consultation was carried out in accordance with the Transport Procedure for 

Aboriginal Cultural Heritage Consultation and Investigation (PACHCI) (Roads and Maritime, 2011).  

Transport has undertaken consultation with the Department of Defence regarding the proposal on 

a range of matters including property acquisition and adjustment, access, and design.  

Consultation with the Department of Defence is ongoing and expected to be completed in late 

2022. 

 

 

 

 



 

 

Environmental impacts 

The main environmental impacts of the proposal are: 

Aboriginal heritage 

An assessment of potential impacts to Aboriginal heritage were undertaken in accordance with the 

PACHCI (Roads and Maritime, 2011). The proposal will directly impact four sites, resulting in both 

the partial and total loss of value. An assessment of Aboriginal heritage significance determined 

that the project area is of moderate cultural significance to the local Aboriginal community. An 

Aboriginal Heritage Impact Permit (AHIP) will be sought for the proposal. 

Recommendations to manage impacts on identified Aboriginal heritage sites have been developed 

based on the environmental context and condition, background research, and consultation with 

stakeholders.  

Biodiversity 

The proposal would result in the clearing of 4.06 hectares of vegetation comprising 2.63 hectares 

of cleared/disturbed or revegetation/regeneration vegetation, 1.24 hectares of Endangered 

Ecological Communities (EECs), 0.25 hectares of Central Hunter Grey Box – Ironbark Woodland 

in the NSW North Coast and Sydney Basin Bioregion (Endangered under the NSW Biodiversity 

Conservation Act 2016 (BC Act)), and 0.99 hectares of Swamp Oak Floodplain Forest in the 

NSW North Coast and Sydney Basin and South East Corner Bioregions (Endangered under the 

BC Act, and Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act). 

Clearing for the proposal is below Transport’s biodiversity offset threshold (terrestrial), so no 

biodiversity offsets are required. 

A Tree and Hollow Replacement Plan will be developed to achieve a no net loss of biodiversity 

outcome, consistent with the Transport for NSW No Net Loss Guidelines (July 2022).  

Targeted microbat surveys identified five threatened microbat species in a sentry box within the 

proposal boundary. To manage potential impacts, a Microbat Management Plan (SMEC 2022) has 

been prepared to identify management and impact mitigation options, including a Supplementary 

Microbat Habitat Program with monitoring requirements throughout construction. 

Assessments of significance have been carried out for threatened species and ecological 

communities that are likely to occur within the proposal area. The assessments determined that the 

proposal is unlikely to have a significant impact on these species and communities protected under 

the BC Act and EPBC Act. 

Water quality, hydrology and flooding 

The proposal will increase the road height with the construction of a new single span bridge to 

meet the 1 in 50-year flood immunity. This would restrict the upstream flow of water to the South 

of the Golden Highway (Department of Defence land) during a flood event, and result in an afflux 

of 411 millimeters along the creek centerline in the 1 in 50-year ARI. The proposal would 

attenuate peak flows by approximately 1 percent. The proposal would result in a higher duration 

of inundation; however the impact is considered imperceptible (SMEC, 2019c). 

The proposal will also result in an afflux of up to 20mm downstream of the Golden Highway for a 

100-year ARI event. This afflux affects the property to the northeast of the proposed bridge and is 

considered not to be significant. 

Traffic and transport 

At times during construction, traffic flow would be reduced to a single lane under contra flow. This 

will be kept to a minimum. Full closure of the Golden Highway will also be required occasionally. 



 

 

These temporary road closures would be short-term in duration (less than 48 hours) and minimised 

as much as possible.  

Road users will be detoured via the New England Highway and Range Road which would add 

about four kilometres and four minutes time. During construction the posted speed limit would be 

reduced to 40 km/h in both directions during working hours, outside of working hours the speed 

limit would be 60 km/h.  

Noise and vibration 

The Construction and Operation Noise and Vibration Assessment (SLR 2019) identified noise 

impacts associated with earthworks and pavement as being highly intrusive particularly during out 

of hours work. Most of the works are expected to be conducted during standard working times with 

some key activities associated with bridge girder installation and asphalt works being completed 

during out of hours. 

During temporary road closures of the Golden Highway vehicles travelling along the highway would 

be re-routed along the New England Highway and Range Road. On the Range Road detour route, 

some sensitive receivers are predicted to have an increase of greater than 2 dB due to the 

increase in traffic volume. The impacts associated with the detours will be able to be mitigated with 

the noise and vibration safeguards recommended within the Mudies Creek Review of 

Environmental Factors (REF). At-receiver noise treatments are not recommended. 

Changes to operational noise are predicted to be minimal due to the minor change in alignment. 

At-receiver noise treatments are not required. 

Contamination 

A Phase 2 Detailed Site Investigation (DSI) was prepared for the proposal by SMEC in March 

2022. A single sample recorded Perfluorooctane sulfonic acid (PFOS) concentration above the 

Per- and Poly- Fluoro Alkyl Substances (PFAS) ecological indirect exposure criteria (National 

Environmental Management Plan 2020 (NEMP) Version 2).  Additional sampling of sediment in the 

existing culvert cells beneath the Golden Highway were tested for PFAS, which was not detected 

(detection limit of 0.005 mg/kg). It was concluded that the PFAS/PFOS is unlikely to pose an 

unacceptable risk. 

The DSI concluded there is a low likelihood of contamination being present within the proposal that 

would pose an unacceptable risk to human and ecological receptors under the proposed land use 

as a road corridor. It is considered that any soil contamination can be managed at the construction 

stage through the recommended safeguards in the Mudies Creek REF and by implementing an 

‘unexpected finds’ protocol.  

Non-Aboriginal heritage 

Archaeological excavations identified a fireplace structure and associated artefacts on the eastern 

side of Mudies Creek near the present day Dochra Gate. The structure is not documented 

historically. An assessment of significance has determined that this site has the potential to reach 

the threshold for both Local and State Significance. Further destructive investigation of the hut to 

determine the potential heritage significance of the site was not recommended. The proposal was 

amended to ensure construction activities will not impact this site. 

The safeguards within the Mudies Creek REF will ensure any potential impacts to areas of non-

Aboriginal heritage are mitigated during construction.   



 

 

Justification and conclusion 

The proposal area has a history of flooding which results in the periodic closure of the Golden 

Highway and requires detours for users of the highway. The proposal is recommended as it would 

best address the objective to provide flood immunity for the Golden Highway at Mudies Creek.  

The proposal would result in some adverse impacts to the environment, road users and the 

community, however the safeguards and mitigation measures provided in this REF would mitigate 

these expected impacts. The proposal is justified because it would provide a reliable crossing over 

Mudies Creek, improve road safety and meet future traffic needs. 

This REF fulfils Transport’s obligation under section 5.5 of the EP&A Act to examine and take 

into account to the fullest extent possible all matters affecting or likely to affect the environment 

by reason of the activity. 
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1. Introduction 

1.1 Proposal identification 

Transport for NSW (TfNSW) proposes to upgrade the B84 Golden Highway at Mudies Creek (the 
proposal) as part of the Golden Highway Corridor Strategy (NSW Government, 2016a). The 
proposed upgrade would start about 1.9 kilometres west from the intersection of the Golden 
Highway and the New England Highway at Belford for a distance of about 1,100 metres (refer 
Figure 1-1 and Figure 1-2). The proposal is within the suburb of Whittingham, which is within the 
Singleton Local Government Area (LGA), and partially in the Singleton Military Area (SMA).  

The Golden Highway crosses Mudies Creek which is an ephemeral waterway that currently 
experiences periodic flooding during one in five-year Average Recurrence Interval (ARI) and 
greater storm events. This results in the current crossing over Mudies Creek being inundated by 
stormwater and impassable for traffic. Key features of the proposal would include: 

• New road alignment to the south of the existing highway at Mudies Creek 

• New single span bridge to the south of the existing culvert at Mudies Creek 

• Removal of the existing five cell culvert structure at Mudies Creek  

• Property acquisition to the south of the existing road alignment at Mudies Creek. 

The Golden Highway is a key transport link for over size and over mass (OSOM) as well as being 

an approved B-double vehicle route, particularly between the New England Highway at 

Whittingham and Denman Road at Denman, which the proposal is located within. This section of 

the Golden Highway services vehicles travelling between the Hunter region and Dubbo. 

The proposal forms part of the Golden Highway Corridor Strategy, which aims to provide for the 

safe, efficient and sustainable travel for all vehicles along the Golden Highway and allow the 

conversion of the route for the use of Class 2B High Productivity Vehicles (HPVs) (up to 30 metres 

in length). The proposal falls within Section 1 (Belford to Mount Thorley) of the Golden Highway 

Corridor Strategy. The average daily traffic (ADT) volume on this section is 4975 with heavy 

vehicles accounting for 1036 or 19 per cent (Transport for NSW, 2016).   

The proposal is needed to: 

• Reduce frequency of closure of the Golden Highway due to flooding at Mudies Creek 

• Improve travel time and efficiency 

• Increase reliability of access into and out of the Singleton region. Currently the Golden 

Highway provides: 

– Connections for local communities between Singleton, Muswellbrook, Denman, Merriwa, 

Dunedoo and Dubbo  

– Connections between mines, surrounding towns and villages, the Lower Hunter and 

Newcastle (via the New England Highway and the Hunter Expressway) 

– Freight connections for goods moving west from Newcastle including supplies to mines in 

the east and fertiliser along the length of the corridor 

– Connections for agricultural industries between Dubbo, Dunedoo, Merriwa, Denman and 

Newcastle including the Port of Newcastle (via the New England Highway) 

– Access to the Upper Hunter vineyards 

– Connections to the M1 Pacific Motorway and Sydney via the New England Highway and 

Hunter Expressway 

– Connections to south-west Queensland and central-north Victoria (via the Newell Highway) 

and to South Australia (via the Mitchell and Barrier highways).  
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The proposal is a part of the four-year package of upgrades being carried out by Transport on the 

Golden Highway, between the Hunter Region and Dubbo. The package has been grouped into six 

key projects along the 313 kilometre length of the highway corridor, including this proposal. The 

NSW Government is providing $109 million funding, with an additional $24 million funding from the 

Australian Government, for the package of upgrades. 

1.2 Purpose of the report 

This review of environmental factors (REF) has been prepared by SMEC Australia Pty Ltd (SMEC) 

on behalf of Transport, Hunter Region. For the purposes of these works, Transport is the 

proponent and the determining authority, under Division 5.1 of the Environmental Planning and 

Assessment Act 1979 (EP&A Act).  

The purpose of the REF is to describe the proposal, to document the likely impacts of the proposal 

on the environment, and to detail mitigation and management measures to be implemented. 

The description of the proposed work and assessment of associated environmental impacts has 

been undertaken in the context of clause 171 of the Environmental Planning and Assessment 

Regulation 2021, the factors in ‘Guidelines for Division 5.1 assessments” (Department of Planning 

and Environment, June 2022), Roads and Related Facilities EIS Guideline (DUAP 1996), 

Biodiversity Conservation Act 2016 (BC Act), the Fisheries Management Act 1994 (FM Act), and 

the Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act).  

In doing so, the REF helps to fulfil the requirements of: 

• Section 5.5 of the EP&A Act including that Transport examine and take into account to the 

fullest extent possible, all matters affecting or likely to affect the environment by reason of the 

activity.  

The strategic assessment approval granted by the Australian Government under the EPBC Act 

in September 2015, with respect to the impacts of Transport ’s road activities on nationally 

listed threatened species, ecological communities and migratory species. 

The findings of the REF would be considered when assessing: 

• Whether the proposal is likely to have a significant impact on the environment and therefore the 

necessity for an environmental impact statement to be prepared and approval to be sought 

from the Minister for Planning under Division 5.2 of the EP&A Act  

• The significance of any impact on threatened species as defined by the BC Act and/or FM Act, 

in section 1.7 of the EP&A Act and therefore the requirement for a Species Impact Statement 

or a Biodiversity Development Assessment Report  

• The significance of any impact on nationally listed biodiversity matters under the EPBC Act, 

including whether there is a real possibility that the activity may threaten long-term survival of 

these matters, and whether offsets are required and able to be secured 

• The potential for the proposal to significantly impact any other matters of national 

environmental significance or Commonwealth land and the need, subject to the EPBC Act 

strategic assessment approval, to make a referral to the Australian Government Department of 

Climate Change, Energy, the Environment and Water for a decision by the Commonwealth 

Minister for the Environment on whether assessment and approval is required under the EPBC 

Act.
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Figure 1-1: Regional context 
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Figure 1-2: Proposal location
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2. Need and options considered 
This chapter describes the need for the proposal in terms of its strategic setting and operational 

need. It identifies the various options considered and the selection of the preferred option for the 

proposal. 

2.1 Strategic need for the proposal 

The Golden Highway is the only approved east-west 26 metre B-Double route between the Great 

Western Highway in the south and the New England Highway. It is an important link across the 

Great Dividing Range at low to moderate grades for freight traffic. As freight productivity is a 

valuable contributor to the economy, maintaining a safe and efficient road is necessary along all 

sections of the highway.  

The proposal has been developed to meet the needs of a range of strategic plans (refer Figure 

2-1). Further to the strategic setting, the proposal fits into the specific operational needs of 

improving the Golden Highway corridor performance in terms of: 

• Road safety 

• Road condition 

• Road design and geometry 

• Traffic efficiency performance. 

 

 

Figure 2-1: Strategic planning framework 
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2.1.1 NSW Road Safety Strategy 

The NSW Road Safety Plan 2021 – Towards Zero (Transport for NSW, 2018) sets the direction of 

road safety in NSW for the next 10 years. NSW is committed to reducing fatalities with at least a 

30 per cent reduction in fatalities and serious injuries by 2021.  

The Golden Highway Corridor Strategy considers the safety performance of this important corridor, 

contributing to the Safe Systems approach of the Road Safety Strategy. This proposal further 

contributes to the Road Safety Strategy by improving the current infrastructure through the 

construction of a new bridge and new road alignment.  

2.1.2 Golden Highway Corridor Strategy 

The Golden Highway Corridor Strategy (NSW Government, 2016a) sets out the 20-year plan to 

manage and guide development of the 313 kilometre long highway through the Hunter Region to 

the Central West (refer Figure 2-2). The vision for the Golden Highway over the next 20 years is to: 

• Boost productivity, support the development of agricultural and mining activities and operate as 

a critical freight route by enabling access for Performance Based Standards (PBS) Class 2B 

high productivity vehicles (up to 30 metres in length) across the Great Dividing Range from 

western NSW to the Hunter Region and the Port of Newcastle 

• Provide safe and efficient travel for all road users by providing a ‘2+1’ lane arrangement east of 

Denman Road, and two-lane, two-way arrangement 

• Improve road network reliability and access by reducing the frequency of flooding. 

The road corridor has been divided into sections to help in assessing the performance. The 

proposal is located within Section 1 – New England Highway, Belford to Mt Thorley Road 

Overpass of the Golden Highway Corridor Strategy (refer Figure 2-2). The average daily traffic 

(ADT) volume on this section is 4,975 with heavy vehicles accounting for 1,036 or 19 per cent 

(Golden Highway Corridor Strategy).   

There is a high volume of commuter traffic during weekdays associated with mining areas and 

related services businesses west of the study area. As of 2015, this section was assessed as 

having a Level of Service (LOS) C – having an average travel speed of greater than 70 to 80 km/h 

with greater than 50 to 65 per cent of time spent following heavy vehicles. The Strategy identifies 

several specific actions which relate to the Regional NSW Services and Infrastructure Plan, these 

being: 

• Investigation of the Golden Highway as a freight corridor from the Central West region to the 

Port of Newcastle (short term) 

• Significant investment in upgrades to the Golden Highway (medium to longer term). 

This proposal is a part of the greater strategy and contributes to the vision in the following ways: 

• Contributing to the increase in productivity of high 2B vehicles by widening the roads along a 

key section of the highway  

• Providing a new single span bridge at Mudies Creek, Whittingham. The new bridge and 

associated elevated road alignment would both improve route reliability and safety for road 

users on this section of the Golden Highway. 
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Figure 2-2: Golden Highway corridor planning sections Source: Golden Highway Strategy Document (NSW Government 2016) 
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2.2 Existing infrastructure 

The existing Golden Highway within the proposal area is about 1,100 metres in length and consists 

of a single lane in each direction. Existing lane widths are around 3.5 metres, with shoulders 

carrying width to less than one metre. The existing posted speed limit is 100 kilometres per hour in 

each direction. The culvert at Mudies Creek comprises a five cell RCBC structure with each cell 

measuring three metres wide and 1.8 metres high which is in structurally average in condition.   

Within the proposal area to the north are five access tracks that service six rural/residential 

properties. Within the proposal area to the south are two unsealed access tracks with locked gates 

that provide access into the SMA. The eastern access track (known as Dochra Gate) is used on a 

regular basis. All these access tracks are unsealed from the edge of pavement to the boundary of 

the road reserve. There are no other road intersections, footpaths, street lights or formal cycle 

lanes within the proposal area. 

North of the current highway are the following utilities: 

• 200 millimetre watermain (Singleton Council) 

• Telecommunications cable (Telstra) 

• Aerial power (Ausgrid). 

2.3 Proposal objectives and development criteria 

2.3.1 Proposal objectives 

The objectives of the proposal are to: 

• Improve travel efficiency for local, regional, state and interstate road users, by providing a new 

bridge and road alignment to provide flood immunity at Mudies Creek and reduce the 

frequency of road closure due to inundation 

• Cater for HPVs, including up to Performance Based Standards (PBS) Class 2B of up to 

30 metres in length, by carrying out isolated carriageway improvements where safety or freight 

efficiency is compromised, and providing wider and stronger road pavement surfaces 

• Maintain and improve the ability to cater for OSOM loads 

• Minimise disruption to road users resulting from planned and unplanned road closures, 

recognising the needs of isolated communities and those sections of the route which have no 

alternative access 

• Reduce fuel consumption and vehicle operating costs for vehicles travelling along the corridor 

by providing consistent road conditions which meet class 3 and 4 road standards. 

2.3.2 Development criteria 

The development criteria for the proposal are: 

• Improve safety and connectivity for road users 

• Provide for safe construction while minimising impact on road users 

• Minimise impact on utilities  

• Best fits with existing and future planning  

• Minimise changes to visual and landscape character  

• Minimise direct impacts to properties  

• Minimise traffic disruption during construction  

• Minimise impacts on biodiversity 

• Minimise impacts on Aboriginal heritage. 
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– Construct new bridge  

– Maintain one lane of traffic (operating under alternate flow) during construction with 

possible requirement for full road closures  

• Option 6 (Do nothing option) 

– No upgrade to the existing road and bridge. 

 

2.4.3 Analysis of options 

In assessing options, an important consideration was to minimise delays to traffic during 

construction of the proposal. Options 1, 2, 3 and 4 maintain two lanes of traffic during construction 

whereas Option 5 would only maintain one lane of traffic during construction. As such Options 1, 2, 

3 and 4 were preferred.  

A new road alignment on the northern side of the existing highway would require:  

• Partial acquisition of several properties 

• Channel work in Mudies Creek within the DoD property (SMA) 

• Work closer to private properties resulting in increased noise and visual impacts 

• Channel work that would have greater impact on Mudies Creek 

• Regrading of property access to tie in with the new road level 

• Temporary property access changes during construction 

• Impact on Telstra and water utilities 

• Higher costs.  

One of the proposal’s objectives is to achieve greater flood immunity over Mudies Creek of the 1 in 

50-year ARI storm event. The required bridge sized structure length and the property impact 

associated with achieving the target flood immunity was considered unacceptable. As such Option 

2 and Option 4 were considered undesirable.  

Option 6 would not improve the conditions of the existing road and bridge sized culverts at Mudies 

Creek and was considered undesirable.  

Option 1 would require a greater area of land acquisition from six properties to the north of the 

existing highway and would move the road alignment closer to residential dwellings. Option 1 was 

therefore considered undesirable.  

Option 3 (preferred option) involves a new road alignment on the southern side of the existing 

highway and was developed as it: 

• Meets the flood immunity objective 

• Reduces impact on private properties 

• Improves constructability  

• Minimises impact on public utilities 

• Avoids acquisition of private property  

• Lower capital cost.  

2.5 Preferred option 

Option 3 involves an alignment on the southern side of the existing highway with sufficient 

separation from the highway to allow construction of a bridge structure. This would reduce the risks 

of working in the waterway and would have improved construction staging options. During the 

VMW, Option 3 ranked the highest when considered against the assessment criteria. This was true 



Golden Highway Upgrade, Mudies Creek Flood Mitigation Works 

Review of Environmental Factors 

 

        12
        

for both with and without cost criteria. It was agreed with the participants at the workshop that 

Option 3 was the preferred option, subject to a number of criteria, including: 

• Confirmation of costing (an informed estimate was used, rather than a formal costing) 

• Flooding assessment of the revised vertical and horizontal amendment  

• DoD land owner discussions, especially as they relate to localised afflux approvals in within the 

SMA. 

• Option 3 takes into consideration the environment, community and other constraints of the 

study area as it would: 

− Minimise private property impact with the new alignment on southern side of existing road 

− Minimise noise impact on adjacent residents  

− Minimise utilities impact as all the utilities (water, communications and electrical) are 

located on the northern side of the existing road 

− Optimise constructability as the new alignment can generally be constructed off line and 

reduce the need for temporary partial or full closure of traffic lanes on the Golden Highway. 

 

2.6 Design refinements 

The proposal has been subject to a number of design refinements during the development of the 

proposal. Below is a summary of the major design refinements: 

• Modification to the road alignment to move the road closer to the existing highway to reduce 

the amount of property acquisition 

• Modification to the road vertical alignment to reduce the amount of imported material and 

improve the tie in to the existing highway 

• Steepening batter slopes and provision of additional safety barrier to reduce the amount of 

imported material 

• Widening road at driveway accesses to improve safety for local residents. 
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3. Description of the proposal  
This chapter describes the proposal and provides descriptions of existing conditions, the design 

parameters including major design features, the construction method and associated infrastructure 

and activities. 

3.1 The proposal 

Transport propose to upgrade the B84 Golden Highway at Mudies Creek as part of the Golden 

Highway Corridor Strategy 2016. The proposal falls within Section 1 of the Golden Highway 

Corridor Strategy – Belford to Mount Thorley. The proposed upgrade would start about 1.9 

kilometres west from the intersection of the Golden Highway and the New England Highway at 

Belford and continue west for approximately 1100 metres. Key features of the proposal are: 

• New road alignment (refer Figure 3-1) of the Golden Highway to the south of the existing 

highway at Mudies Creek comprising: 

– 3.5 metre travel lanes  

– Two metre combined cycle lane and shoulders.  

• New single span concrete bridge (refer Figure 3-2) to the south of the existing five cell box 

culvert over Mudies Creek comprising: 

– 3.5 metre travel lanes  

– Two metre combined cycle lane and shoulders.  

• Removal of the existing five cell box culvert 

• Property acquisition in the SMA (refer Section 3.5 and Figure 3-6) to the south of the existing 

highway at Mudies Creek 

• Property adjustments to SMA including relocation of entry gate and new gatehouse structure.
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Figure 3-2: Bridge design
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– Proximity to sensitive noise receivers 

– Existing visual amenity and landscape character. 

 

3.2.3 Major design features 

The bridge design would involve a 28 metre single span bridge with vertical abutments and wing 

walls (refer Figure 3-2). The design of the bridge includes: 

• Superstructure comprised of: 

– Five 1215 millimetre deep Super-T’s 

– Minimum 200 millimetre thick cast-in place deck slab 

– Three per cent cross fall on the deck 

– Waterproof membrane 

– Asphalt wearing surface top the concrete slab 

– Standard 1.4 metre high concrete regular performance traffic barriers with twin rails 

– Overall width around 12 metres (two standard 3.5 metre wide traffic lanes, two metre wide 

shoulder and a typical 500 millimetre barrier on both sides of the bridge). 

• Substructure comprised of: 

–  Girders supported on reinforced concrete sill beam abutments 

–  Abutments supported on three steel encased reinforced concrete bored piles 

–  Pile depths to be determined during detail design 

–  One metre wide maintenance access bench at both abutments for inspection purposes 

–  Scour protection at both abutments. 

 

Design aspects of the road approaches include the following: 

• Batter slopes of four to one have been adopted in majority of the design 

• Overall width around 12 metres (two standard 3.5 metre wide traffic lanes, two metre wide 

shoulder  

• Cyclists may share the road using the sealed road shoulder 

• Increased shoulder widths at driveway accesses 

• Safety barriers provided in accordance with Austroads Part 6, Safety and Barriers 

• Relocation of a number of existing signs  

• New regulatory signs would be provided in accordance with Transport Delineation Guidelines, 

Austroads guidelines and AS 1742 

• Road surface markings would be provided in accordance with the Transport Delineation 

Guidelines 

• Property adjustments to SMA entrance at the Dochra gate. 

The construction impact area (refer Figure 3-1) has been determined based on the project 

constraints and requirements detailed below:  

• Provide erosion and sediment control measures 

• Reduce noise impacts on adjacent sensitive receivers 

• Provide adequate space for safe and efficient construction and access during construction 

• Reduce impacts to endangered ecological communities 

• Provide adequate space for future maintenance access 

• Allowance for extra embankment areas to address potential geotechnical variability on site. 
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3.2.7 Earthworks 

Based on estimates drawn from the detailed design, it is predicted that the following approximate 

quantities would be required for earthworks and construction: 

• 1,900 cubic metres of non-contaminated topsoil for stockpile and reuse 

• 100 cubic metres of contaminated (weeds and weed seed) topsoil for disposal offsite 

• 2,760 cubic metres of cut which would be used where suitable as fill 

• 25,000 cubic metres of imported or borrowed material general fill for new road alignment  

• 3,125 cubic metres of imported material for the selected zone 

• 1,010 cubic metres of imported material for the verges  

• 14,800 of imported foundation (Type E1, Type C1) treatment material 

• 268 cubic metres site won material for foundation treatments. 

3.2.8 Source and quantity of materials 

Where possible materials would be sourced locally or from selected suppliers. In addition to the 

earthworks materials (noted in Section 3.2.7 above), construction of the proposal would generate 

or require various materials and pre-cast elements for the road and bridge. Estimates of the 

materials required are as follows: 

• 300 cubic metres from removal of existing pavement 

• 610 cubic metres of milled pavement material 

• 1,750 cubic metres of mixed heavily bound pavement 

• 190 cubic metres of unbound and modified pavement course 

• 2,330 cubic metres of dense grade asphalt (20mm and 14mm) 

• 120 cubic metres of precoated aggregate (7mm and 10mm) 

• 250 cubic metres of mulch from clearing grubbing 

• 14,820 litres of tackcoat spray binder 

• 360 cubic metres of concrete for the bridge approaches, abutments, deck and barriers 

• 2,800 square metres of geotextile  

• 13,140 square metres of hydromulch 

• 450 litres of cutter oil 

• 13,140 litres of herbicide  

• 1,370 lineal metres of 100 millimetre drainage pipe (perforated and unperforated) 

• 1,065 lineal metres of fencing 

• 33 cubic metres of asphalt wearing course for the bridge 

• Five precast Super T girders 

• 803 cubic metres of rock ballast for scour protection 

• Sand for use as backfill around pipes and for asphalt and concrete 

• Wood for use in formwork and other temporary or permanent structures 

• Pre-cast concrete barriers, prefabricated steel barriers 

• Signage and other road furniture 

• Erosion and sediment control materials including sediment fencing, geofabric, jute mesh/mat 

• Water. 

 

3.2.9 Traffic management and access 

Construction of the proposal would require heavy vehicle movements. These would mainly be 

associated with transport of construction machinery and equipment, and the import and movement 
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As part of construction staging, the proposal would require occasional full short-term closure of the 

Golden Highway for periods up to 48 hours. During closure of the Golden Highway, traffic intending 

to head east or west on the Golden Highway would be detoured along Range Road (refer Figure 

3-3). 

Access to private properties would be maintained. Temporary road closures may be required and 

alternate access arrangements would be put in place during construction activities. Any temporary 

changes to property access would be discussed and agreed with the property owner. Emergency 

access would be provided on all roads if required. 
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Figure 3-3: Range Road alternative route
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3.3 Ancillary facilities 

3.3.1 Ancillary site compounds 

Ancillary site hours of operation would be dependent on construction hours so would be utilised 

during standard hours, outside of standard hours and at night time. There would be occasions 

when ancillary sites are used when the construction site is non-operational, for example to accept 

delivery of materials. The proposed ancillary sites (refer Figure 3-4) have been selected as they 

meet the following criteria: 

• Within the road reserve and/or the proposal area 

• Close proximity to the proposal 

• Ready access to the road network 

• Minimise impacts to traffic using the Golden Highway or New England Highway 

• Provide sufficient area for the storage of materials 

• Minimal clearing of native vegetation for the establishment and operation of facility 

• Minimise noise impacts on sensitive receivers.  

Ancillary site – Golden Highway Mudies Creek 

Two ancillary sites would be located within the proposal area at Mudies Creek. Both ancillary sites 

would be on the southern side of the Golden Highway about 180 metres east and west of Mudies 

(refer Figure 3-4). Activities at this location would include: materials storage and stockpiling, site 

amenities and offices, construction vehicle parking, storage of plant and equipment. 

By having the ancillary sites on the southern side of the existing highway it prevents construction 

vehicles needed to cross live traffic to access the site. 

Ancillary sites – Belford to Golden Highway Upgrade  

Up to five ancillary sites located within the Belford to Golden Highway proposal area (refer Figure 

3-4) would be utilised by the proposal. Activities at these locations would include materials storage 

and stockpiling, site amenities and offices, construction vehicle parking, storage of plant and 

equipment. 

3.3.2 Stockpiles 

Stockpiles would be required for the duration of construction and undertaken at all ancillary 

facilities. Stockpile sites would temporarily store materials for construction, or materials generated 

from within the construction site. This could include road base constituents, asphalt millings, 

stripped topsoil, mulch, pre-cast concrete components and excess spoil unsuitable for use by the 

proposal. Stockpiling of materials would be undertaken at all the ancillary sites discussed in the 

previous section (refer Section 3.3.1) and are shown in Figure 3-4. In addition, it is expected that 

stockpiling of smaller amounts of materials would be undertaken within the work site at various 

locations in accordance with the proposal’s erosion and sediment control plans. 
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Figure 3-4: Ancillary site locations 
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3.4 Public utility adjustment 

There are a number of utilities present in the proposal area as identified by Dial Before You Dig 

(DBYD) inquiry and fieldwork survey. The utilities present (refer Figure 3-5) within the proposal 

area are: 

• Electrical – Ausgrid 

• Telecommunications – Telstra 

• Water – Singleton Shire Council. 

Overhead wiring on Range Road on the detour route would need to be adjusted when OSOM 

vehicles are directed along the detour route. Any adjustments extending beyond the area assessed 

by the REF may require additional environmental assessment. 

Consultation with the public utility authorities has been carried out as part of the development of 

the concept and detailed design to identify and locate existing utilities and incorporate utility 

authority requirements for relocations and/or adjustments. Confirmation of the relocation of utilities 

and associated strategies would be carried out in consultation with utility authorities during detailed 

design.  

3.5 Property acquisition 

Land ownership on either side of the highway within the proposal area comprises private property 

to the north and the SMA to the south, owned by the DoD. The proposed upgrade would require 

the acquisition of about 17,000 square metres of land within the SMA (refer Figure 3-6). The land is 

known as Lot 2, DP 1207737 and is zoned SP2 (Defence). Transport is consulting the DoD about 

this partial acquisition of land. It is likely Transport would enter into a leasing arrangement with 

DoD during construction of the proposal and then undertake acquisition post project completion. 

Acquisition would be in accordance with applicable Commonwealth legislation (Lands Acquisition 

Act 1989, Financial Management and Accountability Act 1997) which outlines the procedures and 

guidelines for the transfer of land with Australian Defence Force. It would be consistent with the 

requirements of the NSW Land Acquisition (Just Terms Compensation) Act 1991 and the Land 

Acquisition Reform 2016. The Land Acquisition Reform 2016 was introduced with the aim of 

making the property acquisition process fairer, more transparent and more customer friendly. 

In addition, property adjustment is required within the SMA lane to relocate the access gate and 

construction of a new gate house and fire-trail.
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Figure 3-5: Location of utilities 
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Figure 3-6: Proposed property acquisition
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4. Statutory and planning framework 

4.1 Environmental Planning and Assessment Act 1979  

The Environmental Planning and Assessment Act 1979 (EP&A Act), Environmental Planning and 

Assessment Regulation 2021 (EP&A Regulation) and associated environmental planning 

instruments provide the framework for the assessment of environmental impacts and approval of 

development in NSW. 

4.1.1 State Environmental Planning Policies 

State Environmental Planning Policy (Transport and Infrastructure) 2021 

State Environmental Planning Policy (Transport and Infrastructure) 2021 (T&ISEPP) aims to 

facilitate the effective delivery of infrastructure across the State.  

Clause 94 of the T&ISEPP permits development on any land for the purpose of a road or road 

infrastructure facilities to be carried out by or on behalf of a public authority without consent.  

As the proposal is for a road upgrade and associated road infrastructure facilities and is to be 

carried out by Transport, it can be assessed under Division 5.1 of the EP&A Act. Development 

consent from council is not required. 

The proposal is not located on land reserved under the National Parks and Wildlife Act 1974 (NPW 

Act), does not trigger designated development under State Environmental Planning Policy 

(Resilience and Hazards) 2021 and does not affect land or development regulated by State 

Environmental Planning Policy (Planning Systems) 2021 or State Environmental Planning Policy 

(Precincts – Regional).  

Part 2, Division 1 of the T&ISEPP contains provisions for public authorities to consult with local 

councils and other public authorities prior to the commencement of certain types of development. 

Consultation, including consultation as required by the T&ISEPP (where applicable), is discussed 

in Chapter 5 of this REF. 

State Environmental Planning Policy (Biodiversity and Conservation) 2021 

At the time of the initial assessment, the SEPP Policy No 44 – Koala Habitat Protection (SEPP 44) 

applied to some of the study area. SEPP 44 was replaced by SEPP (Koala Habitat Protection) 

2019, which was repealed and replaced by SEPP (Koala Habitat Protection) 2020 (Koala SEPP 

2020). 

The current State Environmental Planning Policy (SEPP) addressing koala habitat protection is the 

Biodiversity and Conservation SEPP 2021 at Chapter 3 and Chapter 4.  Chapter 3 replaces the 

repealed SEPP (Koala Habitat Protection) 2020, which replaced the repealed State Environmental 

Planning Policy (Koala Habitat Protection) 2019, which itself replaced the repealed SEPP 44 Koala 

Habitat Protection. Chapter 4 replaces the repealed SEPP (Koala Habitat Protection) 2021.  

Chapters 3 and 4 of the Biodiversity and Conservation SEPP aim to ‘encourage the proper 

conservation and management of areas of natural vegetation that provide habitat for koalas to 

ensure a permanent free-living population over their present range and reverse the current trend of 

koala population decline’.  

Chapter 3 applies to the RU1 zoned land to the north of the Golden Highway and Chapter 4 

applies to the land south of the Golden Highway. Surveys were conducted throughout the study 

area to determine the occurrence of core koala habitat (such as sightings, calls, and the presence 

of scats and fur). With reference to ‘A review of koala tree use across New South Wales’ (OEH 

2018), the only species commonly occurring in the study area that may be utilised by koalas is 
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Casuarina glauca. Casuarina glauca is listed as a low use species in the Central Coast Koala 

Management Area (KMA). The study area has therefore been assessed as unlikely to support core 

koala habitat. It is important to note that Eucalyptus tereticornis and E. albens-moluccana 

intergrade, were recorded in the Revegetation and regeneration community however these trees 

were uncommon, juvenile (unlikely to be utilised by koalas) and showed no signs of habitation. 

On this basis, the provisions of Chapter 3 and 4 do not apply to the proposed activity and a Koala 
Plan of Management is not required to be prepared as part of the proposal. Further, as the 
proposal does not require development consent, Chapters 3 and 4 do not apply. 
 

4.1.2 Local Environmental Plans 

Singleton Local Environment Plan 2013 

The Singleton Local Environment Plan 2013 (Singleton LEP) is the statutory planning document 

applying to all land within the Singleton LGA, modified as relevant by applicable State 

Environmental Planning Policies. The proposal is located within land classified as SP2 

Infrastructure (Classified Road). Land to the south of the proposal is classified as Zone SP2 

Infrastructure (Defence). Surrounding and to the north and west of the proposal is zoned RU1 

(Primary Production). The proposal would not impact Zone SP2 Infrastructure (Defence) or RU1.  

The objectives of Zone SP2 Infrastructure are to provide for infrastructure and related uses; and 

prevent development which is not compatible with or which may detract from the provision of 

infrastructure. The proposal has been identified in the Singleton LEP as being permissible with 

consent within Zone SP2 Infrastructure, however as noted in Section 4.1.1, consent from Singleton 

Shire Council is not required under the T&ISEPP. 
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4.2 Other relevant NSW legislation 

4.2.1 National Parks and Wildlife Act 1974 

The NPW Act is the primary statute for management of Aboriginal cultural heritage in New South 

Wales. Items of Aboriginal heritage (Aboriginal objects) or Aboriginal places (declared under 

section 84) are protected and regulated under the NPW Act.  

Under the Act, an Aboriginal object is defined 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, being habitation before or concurrent with (or both) the occupation of that area 

by persons of non-Aboriginal extraction, and includes Aboriginal remains’. As such, Aboriginal 

objects are confined to physical evidence and are commonly referred to as Aboriginal sites.  

Aboriginal objects are protected under section 86 of the Act. It is an offence to harm or desecrate 

an Aboriginal object, either knowingly (section 86(1)) or unknowingly (section 86(2)). There are 

offences and penalties relating to the harm to, or desecration of, an Aboriginal object or declared 

Aboriginal place. Harm includes to destroy, deface, damage or move. The proposal would impact 

one known Aboriginal site. An Aboriginal Heritage Impact Permit (AHIP) application would be 

lodged for the proposal.  

Aboriginal heritage is considered further in chapter 6 of the REF. 

4.2.2 Protection of the Environment Operations Act 1997 

The Environment Protection Authority (EPA) is the responsible agency for the administration of the 

Protection of the Environment Operations Act 1997 (POEO Act) in relation to air, noise, water, 

pollution and waste management. Under clause 48(1), an Environment Protection Licence (EPL) is 

required for scheduled activities as defined by Schedule 1 of the Act. Under clause 120 of the Act, 

pollution of waters is an offence. 

The proposal would also be classified as a scheduled activity under clause 35 (road construction) if 

more than 50,000 tonnes of material is required extraction. Should the proposal trigger the 

requirement for an EPL, the EPL would be sought prior to the commencement of work and the 

EPA would be a determining authority.    

4.2.3 Water Management Act 2000 

The Water Management Act 2000 (WM Act) aims to provide for the sustainable and integrated 

management of the water sources of the State for the benefit of both present and future 

generations. Under section 91E(I) of the WM Act, a person who carries out a controlled activity in, 

on or under waterfront land, and who does not hold a controlled activity approval for said activity, is 

guilty of an offence. Approval from the Department of Primary Industry is required for controlled 

activities, however, under clause 38 of the Water Management (General) Regulation 2011 

Transport, as a roads authority, is exempt from requiring approval for controlled activities 

associated with the proposal. 

The proposal is located on land within the Water Sharing Plan for the Hunter Regulated River 

Water Source 2016. During construction, any water which is required would not be sourced from 

waterways in close proximity to the study area, and consideration would be given to other sources, 

such as construction sedimentation basins.  

Where a proposal requires access to water from a water source which is regulated by a NSW 

water sharing plan, consideration needs to be given as to what, if any, approvals under the WM Act 

may be required. In accordance with clause 38 of the Water Management (General) Regulation 
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2011, Transport, as a roads authority, is exempt from requiring approval for water use for the 

purpose of carrying out the proposal. 

Water is considered further in chapter 6 of the REF. 

 

4.2.4 Fisheries Management Act 

The objects of the Fisheries Management Act 1994 (FM Act) are to conserve, develop and share 

the fishery resources of the State for the benefit of present and future generations. The threatened 

species, population and ecological communities listed in the FM Act, and that are known or are 

likely to occur within the area would be subject to the consideration under section 7.3 of the 

Biodiversity Conservation Act 2016 and in accordance with Threatened Species Assessment 

Guidelines (DECC, 2007), and if relevant, completion of an SIS. 

The proposal involves works within Mudies Creek and the adjacent riparian zone. Depending on 

construction methodology, the proposal would likely require an approval or require notice to be 

given to under the FM Act, being: 

• Works that involve dredging or reclamation work (section 199 of the FM Act) 

• Works that would block fish passage, including temporary blockage during construction 

(section 219 of the FM Act). 

Aquatic aspects are considered further in chapter 6 of the REF. 

 

4.2.5 Biodiversity Conservation Act 2016 

The Biodiversity Conservation Act 2016 (BC Act) and its supporting regulations commenced on 25 

August 2017. The BC Act sets out the environmental impact assessment framework for threatened 

species and ecological communities for Division 5.1 activities (amongst other types of 

development). Under the BC Act, if threatened species, populations, ecological communities or 

their habitat may be impacted by the proposal, an assessment of significance of the impact must 

be undertaken, in accordance with Part 7 of the BC Act and Part 5 of the EP&A Act. The BC Act 

also lists key threatening processes (KTPs), which are matters that threaten the survival or 

evolutionary development of a species, population or ecological community. A biodiversity 

assessment was carried out to assess the impact of the proposal on threatened flora, fauna and 

ecological communities (Appendix D).  

Biodiversity is considered further in chapter 6 of the REF. 

4.2.6 Heritage Act 1977 

The Heritage Act 1977 (Heritage Act) provides for the protection and conservation of NSW’s 

environmental heritage. Under the Act, an item is defined as a place, building, work, relic, 

moveable object or precinct and a relic is defined as any deposit, artefact, object or material 

evidence which: 

• Relates to the settlement of the area which comprises NSW, not being Aboriginal settlement 

• Is of State or local heritage significance. 

State significant items that are listed on the NSW State Heritage Register (SHR) are given 

protection under the Heritage Act against activities which may damage or affect its heritage 

significance. There are no items listed on the SHR within the proposal area. 

Section 139 requires an excavation permit to disturb or excavate any land knowing or having 

reasonable cause to suspect the disturbance or excavation would or is likely to result in a relic 

being discovered, exposed, moved, damaged or destroyed. A permit is also required to disturb or 
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excavate any land on which the person has discovered or exposed a relic. As there are no heritage 

items within the proposal area listed on either the NSW State Heritage Register or the Singleton 

LEP a section 139 permit is not required for the proposal. 

Non-Aboriginal heritage is considered further in chapter 6 of the REF. 

4.2.7 Biosecurity Act 2015 

The Biosecurity Act 2015 provides for a coordinated approach to the removal and control of 

scheduled noxious weeds across NSW.  

No permits or approvals are required under this Act, but it is the responsibility of Transport to 

provide for the removal and proper disposal of any listed weeds found within the proposal site. The 

proposal area falls within the boundary administered under Hunter Regional Strategic Weed 

Management Plan 2017-2022 (Local Land Services Hunter, 2017). Four priority weed species 

listed for the Hunter were identified in the proposal area. 

Noxious weeds are considered further in chapter 6 of the REF. 

4.2.8 Land Acquisition (Just Terms Compensation) Act 1991 

The Land Acquisition (Just Terms Compensation) Act 1991 provides a framework for the 

acquisition of land by a public authority where that land is not publicly available (i.e. for sale). It 

establishes a process for the equitable compensation of landowners whose land is acquired and 

for the amount of compensation to be not less than the market value of the land (unaffected by a 

proposal) at the date of acquisition. 

Section 21(1) of the Act provides that land is designated for acquisition by an authority of the State 

for a public purpose if:  

(a) an authority of the State has, in connection with an application for development consent 

or building approval, given the local authority or other person dealing with the application 

written notice that the land has been designated by the authority of the State for future 

acquisition by it for a public purpose. 

The Act sets out the formal acquisition processes and procedures that must be followed in the 

acquisition of land for public purposes. Section 21(2) states that “a notice given by an authority of 

the State constitutes notice that the land has been designated for future acquisition by that 

authority only if the notice states that the authority will acquire the land at some future time or that 

the land is affected by a proposal of that authority that requires the acquisition of the land at some 

future time.” 

Section 21(3) provides clarification that land reserved by an EPI for use exclusively for a public 

purpose, such as a road, is only considered to be so if: 

(a) the land is expressly set apart by that instrument for use exclusively for such a purpose, or 

(b) the land is expressly set apart by that instrument for use for such a purpose and also for 

other purposes, but those other purposes do not constitute a reasonable use of the land. 

All property acquisition would be carried out in accordance with the Land Acquisition (Just Terms 

Compensation) Act 1991 and the NSW Government Land Acquisition Reform 2016. 

Property acquisition is considered further in chapter 6 of the REF. 
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4.3 Commonwealth legislation 

4.3.1 Environment Protection and Biodiversity Conservation Act 

1999 

Under the Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) a referral is 

required to the Australian Government for proposed actions that have the potential to significantly 

impact on matters of national environmental significance (MNES) or the environment of 

Commonwealth land. These are considered in chapter 6 and Appendix A of this REF. A referral is 

not required for proposed road activities that may affect nationally listed threatened species, 

endangered ecological communities and migratory species. This is because requirements for 

considering impacts to these biodiversity matters are the subject of a strategic assessment 

approval granted under the EPBC Act by the Australian Government in September 2015.  

As the proposal would partially cover land owned by the Commonwealth of Australia, under the 

EPBC Act, assessment is required for an action taken by any person on Commonwealth land that 

is likely to have a significant impact on the environment (section 26(1)). Likely is defined as a 

significant impact on the environment is a real or not remote chance or possibility. Significant is 

defined as an impact which is important, notable, or of consequence, having regard to its context 

or intensity. To determine whether the proposal would have a significant impact, a self-assessment 

was undertaken in accordance with the Significant impact guidelines 1.2 Actions on, or impacting 

upon, Commonwealth land, and actions by Commonwealth agencies (Commonwealth of Australia, 

2013). The EPBC Self-Assessment (Appendix E) found that the proposal is not likely to have a 

significant impact on relevant MNES or on Commonwealth land (SMEC 2018). Accordingly, the 

proposal has not been referred to the Australian Government Department of Climate Change, 

Energy, the Environment and Water under the EPBC Act.  

Potential impacts to these biodiversity matters are also considered as part of chapter 6 of the REF, 

Appendix D and Appendix E. 

Findings – matters of national environmental significance  

The assessment of the proposal’s impact on matters of national environmental significance and the 

environment of Commonwealth land found that there is unlikely to be a significant impact on 

relevant matters of national environmental significance or on Commonwealth land. Accordingly, the 

proposal has not been referred to the Australian Government Department of the Environment and 

Energy under the EPBC Act. To determine whether the proposal would have a significant impact, a 

self-assessment was undertaken in accordance with the Significant impact guidelines 1.2 Actions 

on, or impacting upon, Commonwealth land, and actions by Commonwealth agencies 

(Commonwealth of Australia, 2013). The EPBC self-assessment concluded that the action is not 

likely to have a significant impact on the environment of the Commonwealth land (Appendix E). 

Findings – nationally listed biodiversity matters (where the strategic assessment applies) 

The assessment of the proposal’s impact on nationally listed threatened species, endangered 

ecological communities and migratory species found that there is unlikely to be a significant impact 

on relevant matters of national environmental significance.  

4.3.2 Native Title Act 1993 

The Native Title Act 1993 was passed by the Commonwealth Parliament in 1993, and laws 

ensuring consistency between the Commonwealth and NSW were passed by the NSW Parliament 

the following year on 28 November 1994. The legislation provides statutory recognition and 
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protection of native title, and establishes processes for claiming, mediating and determining native 

title, as well as for reaching agreements for compensation.  

Native title is discussed further in chapter 6 of the REF.  

4.3.3 Lands Acquisition Act 1989 

Acquisition would be in accordance with the Commonwealth Lands Acquisition Act 1989 (LA Act) 

which applies to most acquisitions and disposals of interests in land by the Commonwealth. The 

expression ‘interests in land’ is widely defined in the LA Act, and includes both freehold and 

leasehold interests. The LA Act specifically applies to the acquisition or disposal of an interest in 

land by an ‘acquiring authority’ (defined to mean ‘the Commonwealth or a Commonwealth 

authority’). The acquisition or disposal of an interest in land by an acquiring authority must be 

authorised under the Act, either by the Finance Minister or a delegated official, unless the 

transaction is exempt from the operation of the LAA. Dealings in land vested in an acquiring 

authority are covered by Part X of the LA Act. As TfNSW intend to acquire land from the 

Commonwealth for construction of the proposal, Part X Dealings in Land Vested in Acquiring 

Authorities of the LA Act applies. 

Land acquisition is discussed further in chapter 6 of the REF. 

4.4 Confirmation of statutory position 

The proposal is categorised as development for the purpose of a road and is being carried out by 

or on behalf of a public authority. Under clause 94 of the T&ISEPP the proposal is permissible 

without consent. The proposal is not State significant infrastructure or State significant 

development. The proposal can be assessed under Division 5.1 of the EP&A Act. Transport is the 

proponent and a determining authority for the proposal. This REF fulfils Transport’s obligation 

under section 5.5 of the EP&A Act to examine and take into account to the fullest extent possible 

all matters affecting or likely to affect the environment by reason of the activity. 
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Five archaeological site surveys were carried out at the proposal area with Aboriginal stakeholders 

on the following dates: 

• Site survey 1 – 9 August 2016, with the following representatives: 

– Tocomwall Pty Ltd 

– Wanaruah LALC 

– Transport  

– AMBS Ecology and Heritage 

• Site survey 2 – 30 August 2016, with the following representatives: 

– Tocomwall Pty Ltd 

– Wanaruah LALC 

– Transport  

– AMBS Ecology and Heritage 

• Site survey 3 – 27 May 2017, with the following representatives: 

– Tocomwall Pty Ltd 

– Gomeroi 

– Transport  

– AMBS Ecology and Heritage 

• Site survey 4 – 19 June 2019, with the following representatives: 

– Tocomwall Pty Ltd 

– Wanaruah LALC 

– Transport  

– AMBS Ecology and Heritage 

– SMEC Australia Pty Ltd 

 

• Site Survey 5 – 17January -15 February 2022, with the following representatives for some or all 

days: 

− AFT 

− AGA Services 

− Cacatua Culture Consultants 

− Culturally Aware 

− Gomery Cultural Consultant 

− HTO 

− Jarban & Mugrebea 

− Kawul/Wonn1 

− Wonn1 

− Tocomwall 

− Wallangan Cultural Services 

− Wurrumay 

Information provided by the fieldwork participants during the field survey has been integrated into 

the PACHCI Stage 3 CHAR (Appendix H). The results of the site survey and the proposed 

recommendations were discussed with all representatives on the day in the field, and no objections 

were raised. Tocomwall representatives requested information on the potential to affect Mudies 

Creek. 
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• Follow-up meetings to discuss access arrangements with directly affected landholders 

• On-going meetings with Singleton Council, utility providers, nearby landowners and community 

• Ongoing updates of the project website as required 

• Ongoing consultation activities would be conducted in accordance with the Golden Highway 

Program of Work, Whittingham and Mudies Creek, Community and Stakeholder Engagement 

Plan. 



Golden Highway Upgrade, Mudies Creek Flood Mitigation Works 

Review of Environmental Factors 

 

     50 

6. Environmental assessment 
This section of the REF provides a detailed description of the potential environmental impacts 

associated with the construction and operation of the proposal. All aspects of the environment 

potentially impacted upon by the proposal are considered. This includes consideration of: 

• Potential impacts on matters of national environmental significance under the EPBC Act  

• The factors specified in the Guidelines for Division 5.1 assessments (Department of Planning 

and Environment, 2022) as required under clause 171(1) of the Environmental Planning and 

Assessment Regulation 2021 and the Roads and Related Facilities EIS Guideline (DUAP 

1996). The factors specified in clause 171(2) of the Environmental Planning and Assessment 

Regulation 2021 are also considered in Appendix A.  

Site-specific safeguards and management measures are provided to mitigate the identified 

potential impacts.  
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6.1 Aboriginal heritage 

6.1.1 Methodology 

The Transport Procedure for Aboriginal Cultural Heritage Consultation and Investigation (Roads 

and Maritime, 2011) (PACHCI) defines a four-stage process for investigating potential impacts to 

Aboriginal cultural heritage as a result of Transport activities. These Transport activities include 

road planning, development, construction and maintenance. The PACHCI includes a process for 

community consultation to ensure that the role, function, view and beliefs of Aboriginal people are 

considered and respected in the assessment process. The PACHCI process has been followed in 

the assessment of the proposal’s potential impacts to Aboriginal culture and heritage. 

An extensive search of the Aboriginal Heritage Information Management System (AHIMS) 

database were undertaken on 1 May 2019 (AHIMS Client Service IDs 417764 and 417769), which 

identified a total of 128 previously recorded Aboriginal sites within areas study area. Due to the 

number of previously recorded sites in the local area, two searches were necessary to adequately 

investigate around the study area. A search of the DoD Garrison Estate Management System 

(GEMS) database was conducted on 5 June 2019, for records of Aboriginal sites within the SMA. 

DoD advised that no Aboriginal heritage results were found within the SMA on the database, and 

that the current study area had not been subject to any previous heritage survey by DoD.  

Aboriginal community consultation is an integral part of the assessment of Aboriginal cultural 

heritage significance. Stage 2 of the Transport PACHCI must be carried out where there is 

potential for Aboriginal heritage objects to be impacted by proposed work, and requires initial 

engagement with key Aboriginal community stakeholders, an archaeological survey of the proposal 

area, and preparation of an archaeological survey report. PACHCI Stage 2 assessment 

methodology consisted of:  

• Consultation with the local Aboriginal community  

• Search and review of the OEH Aboriginal Heritage Information Management System (AHIMS) 
database to determine the location and nature of any Aboriginal heritage sites recorded within, 
or in the vicinity of, the proposal area 

• Review of relevant previous archaeological reports specific to the area, to determine the extent 
of past Aboriginal archaeological research in the region  

• Review of relevant contextual environmental information and previous land use history  

• Field survey with local Aboriginal community representatives, to allow identification and 
assessment of Aboriginal heritage values present in the proposal area  

• Preparation of an archaeological survey report describing the results of the background 
research, the extent and significance of heritage items recorded in the proposal area, and 
management recommendations and mitigation measures for any Aboriginal heritage resources, 
including constraints and opportunities.  

 

Representatives from Wanaruah Local Aboriginal Land Council (Wanaruah LALC) and the then 

Native Title claimants, Tocomwall Pty Ltd, were invited to attend and participate in the Stage 2 

PACHCI site walkover which occurred on 19 June 2019. All participants of the walkover were 

provided with an opportunity to submit reports in accordance with PACHCI Stage 2. The survey 

included the entire extent of the proposal, including the current road and bridge over Mudies 

Creek. The fieldwork methodology, archaeological context and results of previous investigations in 

the study area and surrounds were discussed with the Aboriginal stakeholder representatives 

during fieldwork, and aerial photographs and plans of the proposed work were made available to 

guide the survey.   
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Photographs during the survey were taken and handheld GPS units carried by different survey 

participants to log the survey area. The pedestrian survey inspected the entirety of the study area. 

A distance of 5-10m was generally maintained between individual survey participants depending 

on the space available within the road easement, the topography, and the density of vegetation 

coverage, and the entire survey team ranged no more than 60 metres apart overall during survey. 

Where Aboriginal objects were encountered, notes were made about their type, size, and material; 

and descriptions of the site were recorded including the environmental setting and details of any 

disturbance to archaeological material in the site’s vicinity.   

The cultural significance of the proposal area was assessed using both primary and secondary 

sources, including consultation with Aboriginal cultural knowledge holders who were identified as 

having specific knowledge about objects, places or cultural features. The knowledge holders did 

not identify any specific cultural values within the study area, however it is recognised that the 

project sits within a broader cultural landscape that holds significance. Aboriginal stakeholders 

advised Transport that the Golden Highway followed the route of a song-line. Song-line pathways 

link spiritual and ceremonial sites, as well as travel corridors throughout the landscape between the 

coast and higher ground. In accordance with the PACHCI, Transport conducted an assessment of 

Aboriginal cultural heritage values for the Golden Highway between Willy Wally Road, 20 

kilometres west of Merriwa, to the intersection of the Golden Highway and the New England 

Highway in the east. Information was sourced from interviews with Aboriginal knowledge holders 

as well as a desktop review of available information and compiled in the Cultural Heritage 

Assessment Report (Appendix I).  

An Aboriginal Heritage Impact Permit (AHIP) was obtained in July 2020 as part of the anomaly 

investigations and potential unexploded ordnance (UXO) clearance activity, given the past use of 

the site by Defence. During the investigations, items of Aboriginal heritage may be identified. Due 

to the risks involved, no RAPs were able to be on-site for the investigations. Potential items found 

during the investigations were collected and inspected by specialist personnel. No items of 

Aboriginal heritage were identified as part of the UXO investigation activity (Appendix K). 

Stage 3 of PACHCI involved formal Aboriginal community consultation, archaeological testing and 

the preparation of an updated CHAR (Appendix H). Previous archaeological surveys and 

archaeological test excavations (Kelleher and Nightingale 2017, 2018), as well as the Aboriginal 

Archaeological Excavation Report (Appendix H) were used to inform the CHAR. Archaeological 

test excavations were undertaken from 17 January 2022 to 15 February 2022 in conjunction with 

RAP representatives. A total of 106 50cm x 50cm test pits were archaeologically excavated over 

19 days across the project area (Figure 6-1, Figure 6-2 and Figure 6-3). 
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Figure 6-1: Excavated test pit locations east of Mudies Creek 
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Figure 6-2: Excavated test pit locations west of Mudies Creek 
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Figure 6-3: Excavated test pit locations on the river terrace landform west of Mudies Creek
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6.1.2 Existing environment 

Lands north of the study area, on the northern side of the Golden Highway, are currently rural 

properties, and have been extensively disturbed by past land clearing and ongoing agricultural 

activities. These lands as well as lands within the road reserve have been significantly disturbed by 

the building of the Golden Highway, and by installation of culverts under Mudies Creek. To the 

south within the SMA is an unsealed access track at the eastern and western ends of the study 

area which crosses Mudies Creek. Vegetation within the study area is regrowth, and any trees of 

an age or size with potential to have been culturally modified (scarred or carved) are likely to have 

been removed by past land clearing for agriculture, and by road and track construction. The 

surrounding lands are primarily rural, currently used as grazing pasture, and have been largely 

cleared of native vegetation.  

The study area has previously been cleared, what trees were present are predominantly regrowth, 

and no trees of an age suitable to bear evidence of Aboriginal cultural scarring were observed 

within the study area. No rock exposures with evidence of Aboriginal art or grinding grooves were 

observed in the study area. The study area has been subject to varying levels of ground 

disturbance arising from land clearing, vehicle access, establishment of unsealed access tracks 

within DoD lands, excavation of drains and flood control measures, and the construction of the 

Golden Highway and current bridge over Mudies Creek. The existing archaeological record is 

limited to certain materials and objects that are able to withstand degradation and decay. The most 

common type of Aboriginal objects remaining in the archaeological record are stone artefacts. 

Generally, Aboriginal artefacts are likely to be present in association with the following landscape 

features:  

• Within 200 metres of waterways 

• Within a sand dune system 

• On a ridge top, ridge line or headland 

• Within 200 metres below or above a cliff face 

• Within 20 metres of, or in a cave, rock shelter or a cave mouth. 
(Note: only low ridges and a waterway (Mudies Creek) are present within the study area.) 

The entirety of the ground surface in the study area has been disturbed, from initial land clearing 

and subsequent natural erosion processes, establishment of unsealed vehicle access tracks, and 

natural processes associated with Mudies Creek, which are likely to have included periodic 

flooding and scouring, and movement of the creek alignment over time.  For the purposes of 

assessing the archaeological potential of the study area, the level of disturbance across the study 

area was estimated during the survey. Four categories have been assigned to distinguish levels of 

disturbance summarising the associated impacts of past land use practices for each category 

(refer Figure 6-4, Figure 6-5 and Appendix H). Areas which have been impacted by land clearance 

and establishment of unsealed access tracks are considered to have a moderate level of 

disturbance. The remainder of the study area, associated with Mudies Creek and immediate 

surrounds is considered to have moderate/high levels of disturbance, as portions of that area are 

likely to have experienced scouring through high-energy flood events and movement of the creek 

line over time. Due to dense vegetation surrounding the creek line it was not possible to accurately 

identify these areas during survey.  

One Aboriginal heritage site, Mudies Creek Artefact 01 (AHIMS Site 37-6-3835), was identified 

during a previous archaeological survey of the area in 2017 and was inspected during the current 

survey. The site is located on an elevated terrace landform west of Mudies Creek, within Survey 

Unit 08, and includes a potential archaeological deposit (PAD) associated with the terrace landform 

(see Section 6.1.2 and 6.2.1). An area of PAD identified as Mudies Creek Potential Archaeological 



Golden Highway Upgrade, Mudies Creek Flood Mitigation Works 

Review of Environmental Factors 

 

     57 

Deposit 1 (PAD 1) associated with Mudies Creek has also been recorded, based on proximity to 

water, landforms and observed levels of disturbance (Appendix H). The majority of the study area 

was obscured by vegetation away from established tracks, and consequently had varied levels of 

ground surface visibility.   

An additional heritage site, Mudies Creek Artefact 02 was identified within the project area during 

archaeological excavations in February 2022. The site comprises a surface scatter of Aboriginal 

stone artefacts. The site is located on the sloping edge of a river terrace landform on an unsealed 

and eroded Defence access track located to the west of site 37-6-3966 PAD associated with 

Mudies Creek. It is uncertain if these indicate a sub-surface deposit or if they had been transported 

from higher on the river terrace.  

Between 17 January 2022 and 15 February 2022, a total of 106 archaeological test pits were dug 

and investigated, finding 57 stone artefacts from the 32 test pits. Some test pits showed evidence 

of previous disturbance. Separately, eight stone artefacts were located at the historic 

archaeological test excavation in the eastern portion of the project area. 

Taking into account the findings of the archaeological test excavations, a new assessment has 

been made of the potential extent of Aboriginal heritage sites and archaeological deposits within 

the project area (refer Figure 6-6).  The Aboriginal Archaeological Excavation Report prepared in 

2022 states that “The project area is considered to be of moderate cultural significance to the local 

Aboriginal community due to its association with the cultural landscape around the Golden 

Highway, and the presence of Mudies Creek, and potentially also the evidence of post contact use 

of the site by Aboriginal People. However, this social significance would been to be finalised 

following completion of Aboriginal community consultation process.”  

Registered Aboriginal Parties (RAPs) confirmed that Aboriginal heritage sites in the study area are 

of significance to the local Aboriginal community, and that the area holds general significance as 

part of the wider cultural landscape. However, none of the knowledge holders identified any 

specific cultural values within the study area. Based on information gathered by the Cultural 

Heritage Values Assessment, and on input provided from RAPs the study area is considered to be 

of moderate cultural significance to the local Aboriginal community due to its association with the 

cultural landscape around the Golden Highway, and the presence of Mudies Creek.  

Doughboy Hollow is about five kilometres north west of the proposal. Doughboy Hollow has been 

identified by Aboriginal cultural knowledge holders as an important resource area that was 

associated with significant pathways, supported access to nearby significant cultural sites and 

formed a hub for people to move across the landscape (Water, May 2019 (draft)). 

The following National Native Title Tribunal registers were searched: Native Title Claims, Native 

Title Register and Applications, Registration Decisions and Determinations Register were all 

searched on 2 February 2021, and again on 7 October 2022. No native title claims or native title 

cover the proposal area.  
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Figure 6-5: Survey units east of Mudies Creek 
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Figure 6-6 Reassessed Aboriginal Heritage surface sites and archaeological deposit extents
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study area based on recent records, known distribution and the availability and quality of suitable 

habitat. 

The State Vegetation Type Map (SVTM) Edition C1.1.M1 (DPE 2022d) was released in 2022 and 
contains a regional-scale map of NSW Plant Community Types (PCTs), including the revised 
classifications for eastern NSW PCTs. A conversion of the revised PCTs is provided in Table 6-6. 
 

Habitat assessment 

An assessment of the available habitat for each threatened species, population or community 

identified in the database searches was completed based on the vegetation mapping recorded in 

the databases and then updated after the first site visit (Appendix D). Likelihood of occurrences 

were based on the criteria provided in Appendix D. The habitat assessment considered the 

likelihood of each species occurring in the study area based on recent records, known distribution, 

personal knowledge and the availability and quality of suitable habitat. 

Field survey 

Areas of native vegetation surveyed were delineated using a handheld Global Positioning System 

(GPS) unit, aerial photograph interpretation and field notes. These areas were then stratified into 

likely Plant Community Types (PCTs), and condition class in accordance with Section 5 of the 

Biodiversity Assessment Methodology (BAM) (Appendix D). Once the likely PCTs were identified, 

20 metre x 20 metre full floristic plots and plot and transect surveys were conducted to verify the 

PCTs and collect site value data.  

Field surveys of the study area were carried out over the following periods: 

• 30 August to 2 September 2016 (two days and three nights)  

• 10 March 2017 (aquatic) 

• 27 to 29 June 2017 (three days) 

• 21 August 2017 

• 13 April 2018 to 16 April 2018 (two days and three nights). 

• 14 August 2018 (one day) 

• 30 March 2021 (dusk) 

• 14 to 17 September 2021 (three nights). 

The type of surveys carried out were: 

• Rapid assessments in areas of unmapped vegetation 

• Plot surveys in accordance with BAM 

• Targeted threatened species (flora) searches 

• Diurnal bird surveys 

• Ultrasonic bat recording 

• Opportunistic fauna observations   

• Culvert inspection (visual) 

• Spotlighting. 

The conservation significance of flora and fauna species and vegetation communities was 

determined according to BC Act for significance within NSW and EPBC Act for significance within 

Australia. 

An aquatic assessment (écologique 2019) of Mudies Creek was undertaken and included: 

• Visual inspection of the study area to confirm and describe the waterway classification and 

habitat values (in line with NSW Fisheries Habitat Protection Policy, 2013 updated) 
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• Assessment of riparian and instream habitat habitats (stability of bank habitats, vegetation 

composition and structure, stream bed characteristics) 

• Measurement of physico-chemical water quality parameters (including alkalinity) 

• Aquatic biota survey comprising electro-fishing to assess fin fish composition and sweep 

netting for macroinvertebrates (using AUSRIVAS protocols) at four sites within the study area. 
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Figure 6-7: Study area and clearing boundary 
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Threatened ecological communities  

The surveys identified two PCTs occurring within the study area that correspond to three 

threatened ecological communities (TEC) listed under the BC Act and EPBC Act (refer Figure 6-9), 

these TECs being: 

• Central Hunter Grey Box – Ironbark Woodland in the NSW North Coast and Sydney Basin 

Bioregions (endangered) 

• Swamp Oak Floodplain Forest of the NSW North Coast, Sydney Basin and South East Corner 

Bioregions (endangered) 

• Coastal Swamp Oak (Casuarina glauca) Forest of South-east Queensland and New South 

Wales. 

Central Hunter Grey Box – Ironbark Woodland is listed within the approved conservation advice as 

a component of Central Hunter Valley eucalypt forest and woodland, a CEEC under the EPBC Act. 

As previously stated, while the PCT1692 (HU906): Bull Oak grassy woodland of the central Hunter 

Valley can correspond to this CEEC, the field survey has determined that, in this case, it does not 

meet the condition requirements stipulated by the Commonwealth Department of Environment and 

Energy (DoEE, 2016). DoEE provides CEEC identification and condition threshold advice to help 

land managers, environmental assessment officers, and consultants identify Central Hunter Valley 

eucalypt forest and woodland. The following condition attributes were identified in the study area 

for PCT1692 meaning that the requirements for Central Hunter Valley eucalypt forest and 

woodland were not met: 

• Vegetation canopy dominated by the following eucalypt species: E. crebra, E. glaucina, 

Eucalyptus moluccana  

• Allocasuarina leuhmannii accounts for more than 50% of the projected canopy cover. 
 

The Swamp Oak Floodplain Forest of the NSW North Coast, Sydney Basin and South East Corner 

Bioregions (from here on in referred to as Swamp Oak Flood Plain Forest) is also listed under the 

EPBC Act as Coastal Swamp Oak (Casuarina glauca) Forest of New South Wales and South East 

Queensland.  

Groundwater dependent ecosystems 

Groundwater dependent ecosystems (GDEs) have been mapped by the Bureau of Meteorology 

and Kuginis et al (2012) in the Groundwater Dependent Ecosystems Atlas (BOM, 2018). The 

following mapped PCT has been identified as having potential ground water interaction:  

• High potential ground water dependent (GDE) - PCT1731 (HU945): Swamp Oak – Weeping 

Grass grassy riparian forest of the Hunter Valley.
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Figure 6-8: Plant community types within the proposal area 
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Figure 6-9: Threatened ecological communities within the proposal area 
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Figure 6-10: Recorded threatened species 
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Wildlife connectivity corridors 

No wildlife corridors have been mapped within the study area. Immediately north of the Golden 

Highway there is very little native vegetation, as large areas have been cleared for farming. Large 

areas of revegetation have been carried out in the SMA between Mudies Creek and Doughboy 

Hollow Creek to the west of the study area. This vegetation occurs as lines of young eucalypts, 

about 10-15 metres tall. In some areas, regeneration of the understorey is also occurring. There is 

limited connectivity between these areas and vegetation to the north of the Golden Highway. 

A band of vegetation that runs along the banks of Mudies Creek provides connectivity to larger 

areas of bushland and revegetated areas in the SMA (refer Figure 6-8). This vegetation ultimately 

leads to Pokolbin State Forest to the south, although there are transmission line easements and 

roads intersecting the corridors at various points, providing breaks of up to 30 metres in width. 

Aquatic biodiversity 

Mudies Creek is approximately 22 km downstream from its point of origin within the Singleton 

Military Area and approximately 10 km upstream of its confluence with the Hunter River. The main 

channel of Mudies Creek is the only channel that conveys flow through the culverts under the 

Golden Highway. 

The Aquatic Ecological Assessment (écologique 2019) noted that Channel 1 appears to be an 

abandoned channel or anabranch of Mudies Creek (refer Figure 6-11). The construction of the 

Golden Highway has cut off any potential for Channel 1 to flow in a downstream direction. 

Contemporary flow to Channel 1 is predominantly from surface runoff from the highway and 

elevated land to its east and southeast. Aerial photographic interpretation over the past decade 

suggests that Channel 1 hydrologically reconnects with the main channel of Mudies Creek very 

infrequently. Both Mudies Creek and Channel 1 are predominantly ephemeral. At the time of 

surveys there was no flow in Mudies Creek or Channel 1, with only isolated and stagnant refuge 

pools observed in both watercourses (écologique 2019).  

Channel 2 to the east of Mudies Creek is a depression physically disconnected from Mudies Creek 

and was not holding water at the time of site surveys. Aerial photography shows that Channel 2 

holds water following rainfall, but it is not hydrologically connected to Mudies Creek, nor does it 

contain any aquatic habitat features. Aerial photography shows that it holds water after rainfall, but 

it is not hydrologically connected to Mudies Creek, nor does it contain any valuable aquatic habitat 

features (écologique 2019). It is noted that the proposal would have only minor impacts on 

Channel 2. 

Using the Water Management (General) Regulation 2018 hydro line spatial dataset confirmed the 

following: 

• Mudies Creek is a 4th order stream 

• Channel 1 is mapped as a first order stream and tributary to Mudies Creek, despite that it might 

still infrequently receive flows from Mudies Creek 

• Channel 2, the depression to the east of Mudies Creek is mapped as a dam with no streams 

feeding to or discharging from it. 

Mudies Creek (within the study area) and Channel 1 have characteristics that fall within Type 1, 

Type 2 and Type 3 key fish habitat categories (refer Table 6-8). However, the Type 1 and Type 2 

characteristics are very limited and not indicative of either category.  
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Figure 6-11: Surface water locations
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Matters of National Environmental Significance 

Two threatened flora species listed under the EPBC Act (refer Figure 6-12) have been assessed to 
have a moderate or above likelihood of occurring in the study area: 

• Slaty Red Gum (Eucalyptus glaucina) 

• Illawarra Greenhood (Pterostylis gibbosa). 

Both species are also listed under the BC Act and have been discussed in their respective 

Assessments of Significance (Appendix D) 

Three threatened fauna species listed under the EPBC Act have been identified or are considered 

to have a moderate or above likelihood of occurring in the study area: 

• Large-eared Pied Bat (Chalinolobus dwyeri) 

• Grey-headed Flying-fox (Pteropus poliocephalus) 

• Koala (Phascolarctos cinereus). 

One EEC listed under the EPBC Act was identified within the study area (refer Figure 6-12): 

• Coastal Swamp Oak (Casuarina glauca) Forest of New South Wales and South East 

Queensland. 

The actions associated with the proposal are not expected to place this EEC at risk of local 

extinction. 

Migratory species identified within 10 kilometres of the study area are included in Appendix D. 

None of these species are considered likely to occur in the study area based on recent records and 

the availability of suitable habitat. The migratory birds that have been identified through the 

desktop assessment are also unlikely to use the habitat in the study area in a significant way 

throughout their lifecycles. 
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Figure 6-12: Matters of National Environmental Significance 
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• Loss of aquatic habitat. 
 

Refer to section 6.5.3 for impacts associated with construction of the bridge and abutments. 

 

DPI indicative threatened species distribution mapping (DPI, 2016) suggests the potential for the 

endangered Purple Spotted Gudgeon (Mogurnda adspersa) to occur in Mudies Creek 

approximately 2.65 kilometres downstream of the proposal area. The potential for the proposal to 

result in direct and/or indirect impact on this species has been considered through a significance of 

impact assessment in accordance with NSW threatened species assessment guidelines (OEH 

2007) (Appendix D). The assessment of significance determined that the proposal is unlikely to 

result in any direct or indirect impacts that would adversely affect this species.  
 

The proposed temporary crossing over Mudies Creek for use by construction vehicles, plant and 

equipment. 

Injury and mortality 

Vegetation clearing to accommodate the road work may lead to incidences of fauna injury or 

mortality through interactions with vehicles. Numerous road kill (mainly Eastern Grey Kangaroos) 

were observed along the Golden Highway indicating the existing highway already poses a threat to 

native fauna for injury and mortality. It is possible that the risk would be altered during construction, 

particularly during habitat removal when fauna may be forced to move. Given the proposal would 

involve habitat clearing directly next to the existing roadway, this may result in an increase in 

individuals being injured or killed by vehicles in the short-term. Once constructed, it is possible that 

the proposal would increase the likelihood of vehicle strike in the long term due to the extra width 

of the road corridor. 

Operational impacts 

Wildlife connectivity and habitat fragmentation 

There is currently limited connectivity between areas of vegetation to the north and south of the 

Golden Highway due to high levels of clearing for farming and military activities. The proposal 

would increase the gap between patches of vegetation from 12 metres up to 50 metres, a 38 metre 

increase.  

Although the area is already heavily fragmented, there would be a reduction in extent, size, shape 

and connectivity of native vegetation through direct clearing of 1.6 hectares of native vegetation 

that may provide refuge for threatened species passing through the area. 

Edge effects on nearby native vegetation and habitat 

Weeds are readily spread by dispersal factors such as wind, birds and water. Clearing and opening 

up of new vegetation edges is likely to facilitate the recruitment of weeds and provide opportunity 

for the establishment of other weed species. These weeds are often able to out-compete native 

flora and fauna species and reduce the habitat values of these areas. 

Invasion and spread of weeds 

Three priority weed species listed for the Hunter Local Land Service region (DPI 2017), were 

identified in the study area: Fireweed (Senecio madagascariensis) African Boxthorn (Lycium 

ferocissimum) and Madeira Vine (Anredera cordifolia). The class and duty associated with all 

plants and specific duties for the weed species identified in the study area is outlined in Table 6-13.  
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Noise, light and vibration 

The proposal would not increase traffic numbers so in the operation phase it is unlikely the 

proposal would result in changes to existing levels of light, noise and vibration such that there 

would be a significant impact to native fauna species. 

Groundwater dependent ecosystems 

The Swamp Oak – Weeping Grass grassy riparian forest was listed with a ‘moderate potential’ to 

be a GDE. Due to the temporary and limited extent of work to be carried out for the new Mudies 

Creek bridge, it is not expected there would be significant changes to hydrology that would affect 

the mapped GDE in the study area. The new bridge would improve the flow of water through 

Mudies Creek that would most likely be beneficial for the GDE. 

Aquatic impacts 

The footprint of the proposed bridge over Mudies Creek covers approximately 300 square metres 

(which includes the banks as well as the main channel of Mudies Creek. The RCBC, which would 

be removed, shades approximately 256 square metres of Mudies Creek at present and is also 

considerably lower in height than the proposed bridge. The proposed bridge is approximately eight 

metres above the bed of the main channel of Mudies Creek and has a larger opening size due to 

its single span compared with the constrained openings of the RCBC. Therefore, indirect impacts 

on aquatic habitat through shading would be considerably reduced compared with the existing 

shading impacts. 

The removal of the existing instream RCBC structure, which currently provides an obstacle to the 

natural flows in Mudies Creek, and replacement with a single span bridge would have a beneficial 

effect on the natural flow regime of Mudies Creek. The proposal would result in a minor increase in 

surface runoff volume from the new bridge, however the catchment area contributing to any 

increase in flows to Mudies Creek is localised and relatively small so potential impacts from 

increased flows to the creek are not expected to be significant (Appendix D).  

The proposal may result in an increase in surface runoff volume from the new bridge, however the 

catchment area contributing to any increase to the waterways is localised and expected to be 

negligible. Any increase in flow to the predominantly ephemeral waterways is likely to have a 

positive impact (more persistent refuge habitat) providing table drains to the waterways are 

vegetated swales providing treatment prior to discharge.   

Conclusion on significance of impacts 

BC Act, FM Act 

Table 6-14 summarises the assessments of significance undertaken for the proposal which are 

located in their entirety in Appendix D. The assessments of significance determined that the 

proposal is not likely to significantly impact threatened species or ecological communities or their 

habitats, within the meaning of the BC Act or FM Act, therefore a Species Impact Statement or 

Biodiversity Development Assessment Report is not required.  
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6.3 Non-Aboriginal heritage 

6.3.1 Methodology 

As part of the non-Aboriginal heritage assessment, a search of the following online statutory 

heritage registers was carried out: 

• State Heritage Register 

• Singleton LEP  

• World Heritage List 

• National Heritage List 

• Commonwealth Heritage List 

• Section 170 Heritage and Conservation registers.  

The following non-statutory heritage lists were also searched:  

• Hunter Region Heritage Study  

• Register of the National Estate  

• National Trust Register. 

A Statement of Heritage Impact (SoHI) was prepared for the proposal in accordance with Transport 

heritage guidelines (RTA Heritage Guidelines, 2004) to assess the potential impacts associated 

with the early works and main project (AMBS, 2021). The SoHI was prepared with reference to the 

following: 

• The Burra Charter: The Australia ICOMOS Charter for Places of Cultural Significance 

• Statement of Heritage Impact Guidelines (NSW Heritage Office, 2002). 

 

Archaeological testing was undertaken by AMBS Ecology and Heritage (Appendix P, Appendix K). 

Four historical archaeological trenches were excavated (Figure 6-13): 

• Two 10m x 1m test trenches were excavated west of the study area using a modified version of 

the Aboriginal test pit methodology to allow for exposure of the area of the trench in plan at 

historical archaeological levels.  

• Two 5m x 5m test trenches were excavated east of the study area stratigraphically according to 

the historical archaeological methodology. 

 

Historical archaeological features were recorded in accordance with the following methodology:  

• Establish a site datum and lay out a grid, relevant to the size of the site, 10m, 20m or 50m, 

across the site in order to record the levels of extant deposits, features and relics 

• All significant archaeological deposits, features and relics that are exposed during the 

excavations will be recorded in accordance with heritage best practice standards  

• Recording included:  

- Cleaning features to facilitate photographic recording  

- Scale plans  

- Elevations of features, if relevant  

- Digital photographs (in JPG and RAW format)  

- Photogrammetry  

- Site survey 

- Detailed description of the feature, deposit or relic to ensure that a clear and 

comprehensive record of the archaeological resource of the site is preserved for the future 

• Sequential numbering of features and deposits to facilitate preparation of a Harris Matrix and 

artefact labelling 
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• Preparation and development of a Harris matrix, to show stratigraphic relationships between all 

recorded archaeological features and deposits  

• All information regarding the location, dimensions and characteristics of all recorded 

archaeological features and deposits will be recorded on pro-forma context sheet. 

 

 

Figure 6-13: Historical investigation areas in the project area (AMBS Ecology + Heritage 2022) 

 

6.3.2 Existing environment  

The proposal area is within a 2,000 acre property that was granted to John Cobb in 1823. The 

Golden Highway (Mitchell’s Line of Road) was surveyed in 1833, and a courthouse was built 

around 80 metres southwest of the proposal area on Cobb’s land. It had been converted to a 

residence (Minembah) by 1840 and was part of a large sheep station and later a farm that included 

dairy and agriculture. There is very little documentary evidence concerning the early occupation of 

the site. Many different types of workers and the estate owner lived at the site at one time or 

another. Some occupants may have been permanent and some seasonal. Unlike the main 

homestead, the living quarters of the farm workers was not mapped or documented, and 

archaeological remains of their occupation and activity may still be present within the proposal 

area.  

The archaeological remains at the site include:   

• Fireplace of a structure  
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6.4 Soils  

6.4.1 Methodology 

The following reports have been used to inform the assessment of the impact on soils and geology 

from construction and operation of the proposal:  

• Geotechnical Factual Report (SMEC, 2019a) 

• Geotechnical Interpretative Report (SMEC, 2019b) 

• Preliminary Erosion and Sediment Assessment (PESA) (SMEC 2019e) 

• Erosion and Sediment Control Management Plan (SMEC 2020a) 

• Phase 1 Contamination Assessment (SMEC 2020b) 

• Biodiversity Assessment Report (SMEC 2021).  

Database searches of registered groundwater bores within the proposal area were conducted on 4 

August 2021 using the NSW Natural Resource ATLAS online resource, held by the NSW 

Department of Primary Industries - Water. 

6.4.2 Existing environment 

The topography of the study area is characterised by a large creek flat associated with Mudies 

Creek. From the lowest point at Mudies Creek the ground surface rises gently to the south, east 

and west within the extent of the proposal area with a minor gain in elevation of about 10 metres. 

To the north the ground gently slopes in a downward direction.  

Geology 

Reference to the 1:250,000 Singleton Geology sheet indicates the majority of the proposal is 

underlain by the Permian aged Mulbring Siltstone which makes up the upper section of the 

Maitland Group and comprises interbedded siltstone and sandstone. 

The Rothbury soil landscape (refer Figure 6-14) covers undulating and rolling hills south and south-

east of Singleton. Soils are described as poorly to moderately well drained comprising mainly Red 

Podzolic and Yellow Podzolic soils with some yellow Solodic and brown Soloths on lower slopes; 

Prairie soils are generally located within drainage lines. Limitations include low to moderate flood 

hazards, low to high salinity, moderate to very high erosion hazard, low to moderate soil fertility. 

The Hunter soil landscape (refer Figure 6-14) is described as extensive alluvial plains on recent 

alluvium derived from the Hunter and Paterson Rivers, in the Hunter Plain region in the centre of 

the area. Soils are described as deep, poorly to well drained comprising Prairie Soils, Brown clays, 

Chernozems, Alluvial Soils or Siliceous Sands. Limitations include flood hazard, foundation hazard, 

permanently high water tables, seasonal waterlogging and productive arable land and soils of high 

fertility. 

Within the proposal area, the contamination assessment (SMEC, 2020b) has identified the road 

formation as containing fill material associated with construction of the road and for potential 

unknown wastes to exist within the road reserve.   

It is considered unlikely that acid sulphate soils exist within or proximal to the proposal due to its 

inland location. The proposal is situated approximately 70 kilometres inland therefore the proposal 

area is not currently mapped by Acid Sulfate Soil Risk Maps. A review of the 1:25,000 DIPNR Acid 

Sulfate Soil Risk Map (1998) shows the nearest available mapping of acid sulfate soil risk is within 

the Hunter River, approximately 21 kilometres east of the proposal area. Acid sulfate soils are 

acidic soil horizons (layers) resulting from the aeration of soil materials rich in iron sulfides. Acid 

sulfate soils generally occur within the following locations: 



Golden Highway Upgrade, Mudies Creek Flood Mitigation Works 

Review of Environmental Factors 

 

112 

• Marine or estuarine sediments deposited during the Holocene period 

• Soils greater than five metres above sea level 

• Marine or estuarine settings/environments. 

The proposal is within an area mapped as very high for salinity (Salinity hazard report for 

Catchment Action Plan upgrade – Hunter-Central Rivers CMA (NSW Dept. Primary Industries, 

2013) No salinity was observed or encountered during geotechnical investigation within the 

proposal boundary (Golden Highway Upgrade Mudies Creek and Segments 4-10 Geotechnical 

Design Report (SMEC, 2017a)).
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Figure 6-14: Soil landscapes 
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6.4.3 Potential impacts 

Construction 

The proposal would be constructed within the existing road corridor and on land to the south within 

the SMA. It is understood that Transport would lease this land for the construction period then 

acquire the land from the DoD when construction has been completed. It is estimated that the total 

area of land disturbed by the proposal would be about 40,000 square metres, excluding the 

existing road alignment (SMEC 2020). Ancillary sites would be required for the construction of the 

proposal and would be used for stockpiling of materials, laydown areas, storage of plant and 

equipment and office accommodation and amenities.  

General construction activities that have the potential to impact on soils include: 

• Ancillary site preparation and operation 

• Clearing and grubbing of new road alignment 

• Stockpiling of topsoil, spoil and imported materials 

• Removal of unsuitable material on new road alignment 

• Filling of new road alignment 

• Piling for bridge abutments 

• Handling and stockpiling of material (imported and spoil) 

• Movement of heavy vehicles across exposed earth 

• Generation of construction waste 

• General waste generation from compounds 

• Accidental spills of materials such as hydrocarbons and chemicals. 

During construction, there would be potential for sediment and nutrient laden runoff from areas 

disturbed by construction to impact water quality in downstream waterways. Areas which would 

present a high risk of soil erosion include locations where both surface gradients and slope lengths 

combined would increase the erosive potential of storm water runoff. During construction, these 

locations would typically include: 

• Areas stripped of vegetation 

• Clearing and grubbing of new road alignment 

• Stockpiling of topsoil, spoil and imported materials 

• Fill embankments  

• Road formation construction 

• Construction in the vicinity of waterways including the bridge and its abutments 

• Temporary waterway crossings 

• Concentrated flow paths e.g. catch drains, batter drains, drainage outlets etc. 

The Preliminary Erosion and Sediment Assessment (PESA) (SMEC 2019e) determined at Mudies 

Creek the proposal is considered to be low erosional risk and represents low potential for erosion 

hazards. 

Operation 

While it is not expected the proposal would have any operational impacts, such potential operation 

impacts could include: 

• Failure of areas rehabilitated post-construction could result in sediment mobilising off site and 

causing a negative impact on the water quality of Mudies Creek 
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6.5 Water quality, hydrology and flooding 

6.5.1 Methodology 

Aspects relating to water, hydrology and flooding were assessed using the Golden Highway 

Upgrade Mudies Creek Hydrology and Hydraulics Report (SMEC, 2019c)(Appendix R1), Mudies 

Creek Temporary Crossing – Hydraulics Assessment (SMEC 2019d) (Appendix R2), Biodiversity 

Assessment Report (SMEC 2021) (Appendix D) and Golden Highway Upgrade Aquatic Ecological 

Assessment (écologique 2019). In addition, aerial photographs and topographical information was 

reviewed.  

Hydrologic modelling was undertaken using the Watershed Bounded Network Model (WBNM) and 

was used to calculate flood hydrographs from input of rainfall hyetographs, subtraction of losses 

and routing through the channel network. Flood estimation techniques, including adoption of 

design rainfall depths, loss values and temporal patterns, were performed in accordance with 

Australian Rainfall and Runoff 1987 (ARR 1987) for the two, 20, 50 and 100 year ARI events. 

Water quality was assessed qualitatively through visual assessment and quantitatively through the 

measurement of physico-chemical parameters.  

6.5.2 Existing environment 

Overview 

The proposal lies within the catchment area of the Upper Hunter and forms part of the largest 

coastal catchment in NSW, with an area of about 21,500 square kilometres. The landform is 

predominantly rolling hills, wide valleys, with a meandering river system on a wide flood plain. 

Elevations across the catchment vary from over 1,500 metres in the high mountain ranges north of 

the catchment, to less than 50 metres on the floodplains of the lower valley. The catchment 

headwaters are heavily timbered, mid reaches extensively cleared and lower reaches dominated 

by pasture and irrigation land use as Mudies Creek approaches confluence with the Hunter River. 

The waterway is well vegetated along its banks and has a silty clayey substrate (ècologique 2019). 

There are six rural properties with a number of farms harvesting surface water from natural 

drainage lines. To the south or upstream of the proposal area is the SMA which comprises areas of 

vegetation and grassland. Aside from the guard post at Dochra Gate there are no other SMA 

structures within the proposal area. About 400 metres south of the proposal area is the Dochra 

aircraft landing strip which is orientated in north / south direction. 

Water quality 

Mudies Creek flows in a northerly direction through the middle of proposal area and intersects with 

Emigrant Creek about 800 metres north of the proposal area before flowing into the Hunter River 

about 3.8 kilometres to the north east. Mudies Creek is a 4th order stream with ephemeral flow. 

There is an abandoned channel (Channel 1) to the west of Mudies Creek, which appears to be an 

historical flow path of Mudies Creek (ècologique 2019) (Appendix D). Channel 1 is now effectively 

dammed by the highway and elevated land to the east and southeast but remains hydrologically 

connected to the current day main stream of Mudies Creek. A second channel (Channel 2) is 

located east of Mudies Creek and also appears abandoned and is not hydrologically connected to 

Mudies Creek. As identified by the contamination assessment (SMEC, 2020b) carried out for the 

proposal, Mudies Creek is considered a sensitive receptor (refer Figure 6-15).
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Figure 6-15: Surface water locations 
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Field surveys conducted in March 2016 assessed the extent and quality of aquatic habitat through 

a combination of qualitative visual assessment and the measurement of physio-chemical water 

quality parameters (Appendix D). At the time of field surveys only Mudies Creek and Channel 1 

held water but were not flowing, and no water was held in Channel 2. The only water in Mudies 

Creek and Channel 1 available for sampling sites were isolated and stagnant refuge pools, 

upstream and downstream of Golden Highway. Conductivity was above the range of 150 

microsiemens per centimetre to 500 microsiemens per centimetre. Conductivity varied between 

694 microsiemens per centimetre to 22224 microsiemens per centimetre depending on the 

sampling location and time of day (écologique 2019). Dissolved oxygen varied 1.19 milligrams per 

litre to 9.95 milligrams per litre depending on the sampling location and time of day (écologique 

2019). The pH range was between 7.29 pH to 7.89 pH which is considered neutral. Based on 

water sampling results, in general terms the water quality of Mudies Creek at the time of sampling 

would be classified as poor. 

A search of the Department of Primary Industries - Water Online Database on 26 March 2018 

(DPI, 2018) identified no groundwater bores within one kilometre of the proposal area. In addition, 

no groundwater was encountered during the geotechnical investigation within the limits of the 

boreholes which were between 14 metres and 14.72 metres in depth It is therefore considered that 

the groundwater level is below the proposal’s level of influence. 

 

Hydrology and flooding 

Mudies Creek is a tributary to the Hunter River, intersected by the Golden Highway and with a 

contributing catchment area of 67.4 square kilometres at this intersection point. The Mudies Creek 

channel elevation drops by approximately 31.9 metres over its 15.3 kilometre length. Within the 

proposal area informal table drains collect surface water runoff from the Golden Highway which 

then flows into Mudies Creek. The existing five cell culvert arrangement at Mudies Creek consists 

of five culverts with each being three metres wide and 1.8 metres high. Baseline flood modelling 

shows the crossing over Mudies Creek has a flood immunity of one in five year ARI event (SMEC 

2019d). During flood events the Golden Highway is inundated up to about 300 metres in length and 

is impassable to traffic. The modelling showed that the: 

• Peak flows range from about 96 cubic metres per second to 240 cubic metres per second from 

the five year to 100 year ARI event 

• Peak flood wave arrived at existing culverts about 20 hours after the commencement of rainfall 

for the five year ARI through to the 100 year ARI events 

• Peak flood wave arrived about 27 hours after the commencement of rainfall for the 2,000 year 

ARI and probable maximum flood (PMF) 

• PMF peak flow is an order of magnitude greater than all other events assessed.  

6.5.3 Potential impacts 

Construction 

Construction of the proposal has the potential to impact directly on the water quality of Mudies 

Creek from areas disturbed by construction. During earthworks topsoil would be stripped and 

underlying material excavated, creating the potential for erosion, runoff and the mobilisation of 

sediment offsite. The risk of offsite sediment mobilisation is increased during heavy rainfall events. 

In nominal chronological order, the proposed work would include: 

• Vegetation clearing and grubbing 

• Importation, stockpiling and placement of general and engineered fill 

• Excavation and piling for bridge abutments 

• Excavation of unsuitable material in new road alignment 
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• Construction of new road alignment and bridge approaches 

• Construction of bridge 

• Construction of abutment scour protection 

• Removal of the five cell culvert structure and reshaping of creek banks. 

Areas which would present a high risk of soil erosion include locations where both surface 

gradients and slope lengths combine and result in concentrated flow which increase the erosive 

potential of stormwater runoff. Erosion from stockpiles of excavated spoil, fill and other erodible 

materials would also result in sediment runoff. A potential source of water pollution includes 

accidental spills or leakage of fuels, oils or other potentially harmful substances, which would result 

in localised contamination of soils and pollution of Mudies Creek.  

A proposed temporary crossing would be built over Mudies Creek to allow vehicles, plant and 

equipment associated with construction internal access within the work site to avoid using the 

Golden Highway to cross from one side of the creek to the other. The location of the temporary 

crossing would be about 40 metres upstream (south) of the existing RCBC crossing. The 

temporary crossing arrangement is based on four 450 millimetre corrugated steel pipes (CSP) with 

one metre clean fill material (rock ballast or similar) from the channel invert to the crest of the 

crossing (refer Figure 6-16). The temporary crossing would require lowering the eastern and 

western banks of Mudies Creek to achieve a 15 per cent grade on the approaches. It is expected 

the crossing track top would be about five metres wide and 10 metres long.  

Assessment of potential flooding impacts of the temporary crossing was undertaken (Appendix R) 

(SMEC 2019). The assessment determined a low (less than six month) flood immunity with the 

majority of creek discharge overtopping the temporary crossing. The benefits of a low flood 

immunity crossing is that flood flows would pass over the temporary crossing and the resultant 

flood afflux is maintained within the Mudies Creek channel banks.  The proposed temporary 

crossing would have the potential to increase velocity at the CSP downstream outlet and cause 

upstream afflux (rise in water level) during storm events (Appendix R). The increase in velocity and 

upstream afflux is not expected to have more than a minor temporary impact on the waterway and 

upstream land respectively. Other potential impacts from the temporary include pollution from plant 

and equipment spills, sediment mobilising off site from access track cuts, and loss of CSP and 

hardstand material during flood events.  

 
Figure 6-16: Temporary crossing arrangement 

 

Operation 

To achieve the required one in 50 year flood immunity on the Golden Highway at Mudies Creek, 

the proposal’s new road alignment would be about five metres higher than the existing road level. 

The change in level at Mudies Creek would restrict upstream water on the southern side of the 
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6.6 Traffic and transport 

6.6.1 Methodology 

Assessment of the proposal’s construction impact on traffic and transport was carried out using 

data from construction staging plans and projected vehicle volumes. 

Operationally, the proposal has been assessed using the criteria of road safety and current access 

arrangements. 

6.6.2 Existing environment 

The proposal is about 1.8 kilometres west from the intersection of the Golden Highway and the 

New England Highway at Belford and continues west for 1100 metres. Within the proposal area, 

the Golden Highway is a single carriageway with narrow shoulders of one metre or less and has a 

posted speed limit of 100 kilometres per hour. 

The Golden Highway is an approved higher mass limit (HML) B-Double route, one of only three 

east-west B-Double routes north of Sydney over the Great Dividing Range. It is also an important 

freight corridor that accommodates over size over mass (OSOM) vehicles and loads in the Lower 

Hunter. OSOM movements are only permitted in off-peak times. 

The proposal area currently has limited public transport services, which reflects the low level of 

demand along the corridor. School buses, provided by Hunter Valley Buses, operate along the 

proposal area, providing a service for students living in agricultural areas. These stops are 

unformed and typically provided on the existing road shoulder.  

Cyclist numbers are low in the proposal area due to the long distances between small towns along 

the Golden Highway corridor. Shoulder widths do not meet current standards for on-road cycling, 

however shoulder widths are wider in isolated locations. There are no pedestrian or off-road cycle 

paths in the vicinity of the proposal. 

Current traffic volumes and network performance 

Traffic count station 05841 was used for this assessment and is located along the Golden Highway 

(Mitchell Line of Road), 1.65 kilometres west of the New England Highway (refer Figure 6-17). The 

AADT data for this site (refer Figure 6-18) for 2008 and 2010 indicates an eight per cent growth in 

total vehicles between 2008 and 2010 (RMS, 2018). The annual average daily traffic (AADT) 

volume recorded in 2014 on this section is 4,975 with heavy vehicles accounting for 1,036 or 19 

per cent. Annual traffic growth has experienced steady annual growth of between one to two per 

cent (linear) over the 2004 to 2014 period (Golden Highway Corridor Strategy, 2016). The 

westbound peak period is around 5am to 7am, while the eastbound peak period is around 2pm to 

5pm. The afternoon peak extends for a longer period of time however has less severe peak vehicle 

volume. 
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Figure 6-17: Location of traffic count station 05841  

 

Figure 6-18: Average annual daily traffic 
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Current safety implications 

Between August 2011 and July 2016, 12 crashes were reported on the Golden Highway within the 

proposal area. Of these crashes, two crashes resulted in fatalities, and eight resulted in injuries. 

The remaining two crashes were reported as non-injury crashes. These crashes are spread out 

through the proposal area, with a small cluster of crashes occurring on the curve to the west of the 

intersection with Range Road. Eight of these crashes resulted vehicles leaving the roadway, 

predominantly on curves. Of the 12 reported crashes, nine were reported as having speed and/or 

fatigue a factor in the crash. 

6.6.3 Potential impacts 

Construction 

It is expected that up to 120 heavy vehicle movements would occur during the peak construction 

period on a typical working day. The movement of workers, supervisors and small plant are 

estimated at 100 movements per day. For the duration of the construction phase when the 

construction site is active and workers are undertaking activities next to live traffic, the posted 

speed limit would be reduced to 40 kilometres per hour in both directions. When the worksite is not 

active the speed limit would be 60 kilometres per hour. Access to the construction site would be 

from the Golden Highway with exact access locations determined by the construction contractor 

and dependent on the construction phase. 

Construction staging would be managed to minimise impacts on traffic during construction. Where 

possible, one trafficable lane would be provided in each direction for through traffic, however, there 

would be times where this would be reduced to a single lane under alternate-flow. As part of 

construction staging, the proposal would require full temporary closure of the Golden Highway. Full 

temporary closures would be required to safely complete activities such as tying in the new road 

alignment to the existing road network. During temporary closures, the proposed detour routes for 

all motor vehicles traveling along the Golden Highway would detour along Range Road and the 

New England Highway (refer Figure 3-3). For road users using the detours the increase in distance 

and travel time using Range Road would be about three kilometres and four minutes respectively.  

One ancillary site is located within the proposal area at Mudies Creek on the southern side of the 

Golden Highway west of Dochra Gate (refer Figure 3-4). Up to five ancillary sites located within the 

Belford to Golden Highway project area (refer Figure 3-4) would be utilised by the proposal. 

Construction staff parking would be provided at various ancillary sites. Temporary construction 

speed limits would be implemented and when work activities are being undertaken adjacent to live 

traffic 40 kilometre per hour speed limits would be required. When construction vehicles and plant 

and equipment are entering and exiting ancillary sites temporary control would be required. Short 

term delays of up to a few minutes in duration would be expected.  

Access to private properties would be maintained during construction, including during the 

temporary road closures. Temporary changes to property access from the road reserve would be 

required during some construction phases. Property owners would be consulted prior to any 

changes and access would be maintained. Safe access for emergency vehicles would be provided 

at all times during the construction period. 

Construction of the proposal is not expected to have any impact on the operation of the military 

airfield, south of the proposal area within the SMA. 

Operation 

The upgrade of this section of the Golden Highway would provide improved safety and efficiency 

for road users (including heavy and OSOM vehicles) by providing a reliable road network which 

provides immunity from flooding and meets current safety standard.  
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6.7 Property and land use 

6.7.1 Methodology 

The proposal’s impact on property and land use has been considered through a qualitative 

assessment referencing the Singleton LEP, land ownership details, the proposed design of the 

new bridge and road, and property acquisition requirements. 

Consultation with the DoD was carried out by Transport during the development phase of the 

proposal. When the southern alignment was determined as the preferred option and property 

acquisition deemed necessary for the proposal to proceed, Transport commenced negotiations 

with the DoD. 

Consultation with the public utility authorities has been carried out as part of the development of 

the concept and detailed design to identify and locate existing utilities and incorporate utility 

authority requirements for relocations and/or adjustments. Confirmation of the relocation of utilities 

and associated strategies would be carried out in consultation with utility authorities during detailed 

design. 

6.7.2 Existing environment 

Land use and property 

Rural farmland properties are located north of the proposal area, in between Range Road and the 
New England Highway. Properties typically comprise a main building structure (residential or 
commercial) with farm dams and cleared agricultural areas. Land to the south of the proposal is 
occupied by the SMA.  
Land within and adjacent to the proposal area is classified within the following zones of the 
Singleton LEP: 

• SP2 Infrastructure (Classified Road) 

• SP2 Infrastructure (Defence) 

• RU1 Primary Production. 

 

Defence 

The SMA is a 14,000 hectare facility located between Brokenback Range, the Hunter Vineyards, 

Lone Pine Barracks and the Mount Thorley Mine area. The SMA is owned by the Commonwealth 

of Australia and was established in 1940. It is primarily used for military training, including several 

firing and weapons ranges, explosives testing as well as no-firing training facilities for all units of 

the Australian Defence Force and other government agencies including the police. The SMA 

adjacent to the road reserve contains native vegetation comprising a mix of trees and grassland 

which is traversed by access tracks. About 500 metres south of the proposal is an airstrip about 

1.1 kilometres in length running in a north/south axis.  

Utilities 

A Dial Before You Dig (DBYD) search was undertaken on 3 March 2018 (DBYD job no. 13806689 

and 13806726) to determine public utility providers with assets within the vicinity of the proposal. 

The search identified the following authorities as having assets present in the vicinity of the 

proposal area): 

• Electrical – Ausgrid 

• Telecommunications – Telstra 

• Water – Singleton Council. 
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Council records indicated there are no sewerage system within the vicinity of the proposal area.  

Electrical 

The proposal is in the area of electrical infrastructure associated with Ausgrid’s 66kV and 11kV 

network. Up to two stay poles would need to be relocated and raised to meet required cable height 

clearance over the road. Overhead wiring on Range Road and Putty Road detour routes would 

need to be adjusted when traffic is directed down these roads. 

Telecommunications 

Telstra has copper telecommunication cables throughout the proposal area, primarily running 

parallel and to the north of the Golden Highway for the full extent of the proposal. 

Water 

Singleton Council has a water main running along the northern side of the Golden Highway from 

east of the proposal boundary to Chainage 1100, before the line diverges away from the Golden 

Highway heading north. 

 

6.7.3 Potential impacts 

Construction 

Acquisition and adjustment 

The proposal would require the permanent acquisition of about 17,000 square metres of land 

within the SMA from the DoD on the southern side of the existing road corridor at Mudies Creek 

(refer Figure 3-6). Acquisition of this land is required for the new road alignment and bridge over 

Mudies Creek. In addition, property adjustment is required within the SMA to relocate the access 

gate, build a new gate house, relocate a flag pole, construct a fire-trail, install new fencing and 

relocate two gates. 

Property access 

The proposal would alter existing property access and letter boxes within the road reserve of up to 

six private residences on the north side of the road corridor. The property to the north on the east 

side of Mudies Creek would require the existing access track to be regraded to about one in 10 to 

bring the tie in up to the height of new road. The remaining four property access tracks would be 

extended within the road reserve to tie into the new road alignment. Temporary alterations to 

property access may be required to suit construction staging. Agreement with the property owner 

would be sought prior to any temporary alteration. 

Operation 

Operationally, the proposal would provide positive impacts. When completed, the proposal would 

provide a safe and reliable road network as well as improved access to properties as existing 

tracks would be upgraded where they tie into the highway. Operation of the Golden Highway would 

not affect land uses adjacent to the proposal corridor. 

Shoulder widths on the Golden Highway have been increased at driveways to improve safety for 

local residents and through vehicles. This allows safe width to pass a turning vehicle and improves 

line of sight to driveways. 
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6.8 Waste and contamination 

6.8.1 Methodology 

A Phase 1 Contamination Assessment was prepared for the proposal by SMEC in February 2020 

(SMEC 2020b). The findings are summarised below and provided in Appendix G. The following 

methodology was followed in the preparation of the Phase 1 assessment: 

• Site inspections were carried out to visually assess present and past potentially contaminating 

activities, current landforms and site condition 

• A review of past and present aerial photographs obtained from the NSW Department of Lands, 

limited to 1963, 1990 and 2016  

• Database search of NSW EPA contaminated land record and public record for licences, 

applications, notices, audit or pollution studies and reduction programs 

• A desktop review of information relevant to the history of sites within the proposal area to 

determine past and present land uses 

• Identification of preliminary Areas of Environmental Concern (AEC), preliminary assessment of 

risk for contamination to have occurred and possible exposure pathways and media. 

 

A Phase 2 Detailed Site Investigation was prepared for the proposal by SMEC in March 2022 for 

two areas (AEC3 and AEC5) identified of concern from the Phase 1 assessment. The findings are 

summarised below and provided in Appendix G. The following methodology was followed in the 

preparation of the Phase 2 investigation for the two areas: 

• Preliminary sampling of sediment and surface water monitoring at two locations within Mudies 

Creek 

• Soil sampling from 15 test pits excavated with hand tools 

• Sediment / soil sampling from 9 hand auger locations within Mudies Creek and embankments 

• Groundwater quality monitoring of one existing groundwater bore 

• Surface water quality monitoring at two locations within Mudies Creek. 

 

Sampling was undertaken over five site visits, during April 2021, January 2022, and February 

2022. 

6.8.2 Policy setting 

The safe storage, handling, transport, recovery and disposal of waste is governed by the POEO 

Act (refer Section 4.2.2 of this REF) and the Waste Avoidance and Resource Recovery Act 2001 

(WARR Act). Generators of waste are responsible for the correct classification of the waste they 

produce in accordance with the EPA Waste Classification Guidelines Part 1: Classifying waste (the 

Waste Classification Guidelines). A waste register is required to ensure that legislative 

requirements are met. 

The WARR Act provides a framework for considering resource management and is given effect by 

the NSW Waste Reduction and Purchasing Policy (WRAPP). Under the WRAPP Reporting 

Guidelines, agencies are required to give priority to buying materials with recycled content, when it 

is cost and performance competitive to do so. Their plans must set out how the agency would 

reduce waste and increase purchases of recycled products, with baseline and performance data 

on:  

• Total quantities of wastes being generated and recycled 

• Total quantities of recycled content materials being purchased. 
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Phase 2 Detailed Site Investigation Contamination Assessment 

The Phase 2 Detailed Site Investigation contamination assessment focused upon AEC 3 and AEC 

5 (Appendix G). PFAS was detected in these sites.  Based on the results of the investigation, it is 

considered that there is a low likelihood of contamination being present within the soils of AEC 3 

and AEC5 that would pose an unacceptable risk to human and ecological receptors under the 

proposed land use as a road corridor. It is considered that any soil contamination can be managed 

at the construction stage through the implementation of an ‘unexpected finds’ protocol. An 

exception applies to an existing fill stockpile observed within the site. 

This existing fill stockpile was observed west of Mudies Creek within the site during the site 

inspection.  This stockpile was not previously observed or noted in earlier contamination 

assessment due to site constraints. The fill stockpile origan and quality remain unknown until 

further details are provided. Assessment of the stockpile was not within the scope of the DSI. 

Waste classification of soils was not part of the scope of DSI noting majority of soils are expected 

to be retained onsite as fill (balance to be imported). If excavated soils are required to be removed 

offsite for beneficial reuse or disposal to licenced facility, the results of the DSI would need to be 

assessed as part of a formal waste classification assessment which may have implications on 

waste management processes. 

Water quality monitoring carried as part of this DSI provide preliminary ‘baseline’ concentrations of 

contaminants of potential concern recorded during two rounds of surface water sampling within 

Mudies Creek (including upstream and downstream of the Site) and one round of groundwater 

sampling within existing offsite well (Dochra_MW) immediately south of the Site. 

Concentrations of Per- and Poly- Fluoro Alkyl Substances (PFAS) detected in the analysed 

samples were below the adopted site assessment criteria, except for sample TP23/0.0-0.1 which 

had a recorded Perfluorooctane sulfonic acid (PFOS) concentration of 0.0159 mg/kg (0.0059 

mg/kg above the PFAS NEMP (2020) ecological indirect exposure criteria) (Appendix G). This is 

unlikely to pose unacceptable risks to identified ecological receptors. 

The results of the investigation indicate contamination risks to surface water and groundwater are 

likely to be low. Based on the conceptual site model, groundwater interactions are expected to be 

minimal during construction, thus presenting a lower risk of exposure to groundwater 

contamination (if any). Surface water interactions are expected to be managed via soil and water 

management plans prepared prior to construction. 

Singleton Military Area 

The SMA is immediately adjacent to the southern boundary of the proposal area. The SMA is a 

14,000 hectare firing range located between Brokenback Range, the Hunter Vineyards, Lone Pine 

Barracks and the Mount Thorley Mine area. The SMA was established in 1940 and is primarily 

used for military training, including several firing and weapons ranges and explosives testing as 

well as no-firing training facilities for all units of the Australian Defence Force and other 

government agencies such as police. About 800 metres southeast of the proposal area is a military 

airfield.  

Dochra Airfield was used sporadically by the Army and Royal Australian Airforce and has not been 

used for many years. Anecdotal information suggests that Aqueous Film Forming Foams (AFFF) 

was used as part of firefighting activities at the Dochra airfield. Mudies Creek (situated within the 

proposal area) and Emigrant Creek flank Dochra airfield and potentially receive runoff from the 

area via overland flow. This represents a potential for widespread impacts of Per-and poly-

fluoroalkyl substances (PFAS) within downstream surface water, sediment and groundwater. 

These contaminants of concern can migrate down gradient via preferential pathways, such as 

surface drainage lines or via groundwater perched or regional water tables. 
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Previous site investigation data indicated that Mudies Creek reported detectable concentrations of 

PFAS within sediment just above the reporting limit of the laboratory however below the adopted 

NEMP (2018) guidelines. Additional soil sampling and testing for potential contaminants of concern 

was carried out during geotechnical investigation works in 2018 and 2019 at nominated 

geotechnical test locations (Appendix G). A total of five samples were collected from bore holes 

and test pits and were tested for potential chemicals of concern including TRH, BTEX, PAH, 

PCB’s, OCP’s, heavy metals and asbestos in soil. Two additional samples were collected from 

sediments within existing culvert cells beneath the Golden Highway (access on the north side). 

Due to access restrictions in place at the time, the creek sediments directly beneath the proposed 

new bridge alignment could not be sampled. Samples were tested for PFAS in order to represent 

contaminant concentrations likely to be found within Mudies Creek sediments. Soil analytical 

results indicated the following: 

• PFAS was not detected within two soil samples representing alluvial clays (detection limit of 

0.0002mg/kg) or within two sediment samples representing culvert sediments (detection limit of 

0.005mg/kg) 

• Except for heavy metals, no detections were recorded for remaining contaminants tested within 

five soil samples representing fill and alluvial clays. 

Other activities at the SMA include vehicle maintenance, a wash-down facility for vehicles and 

weapons, and storage and distribution of fuel from underground storage tanks. The SMA contains 

several hazardous materials storage facilities which are used for the holding a wide range of 

chemicals including solvents, paints, cleaning chemicals, thinners, battery acids, welding gases, 

and chlorine (Department of Defence, 2016). Historical activities within the SMA include the use of 

landfills to dispose of waste materials from demolition works, base operations, and in some cases 

domestic waste. Known contamination around the base includes elevated levels of heavy metals 

and explosives residues around some of the firing and weapons ranges. Elevated levels of heavy 

metals, petroleum related compounds, nutrients, and phosphorous have also been found in soil in 

some of the surrounding surface water bodies and groundwater (Department of Defence, 2016). 

Asbestos containing materials and elevated levels of heavy metals, hydrocarbons and pesticides in 

soils, and elevated levels of heavy metals in surface water and groundwater have been identified in 

landfill areas (Department of Defence, 2016). The location of the contaminated areas noted above 

is not known. 

6.8.4 Potential impacts 

Construction 

Construction activities have the potential to generate waste, some of which would be able to be 

reused or recycled. The calculated estimated waste volumes would be: 

• About 1,900 cubic metres of non-contaminated topsoil for stockpiling and reuse 

• About 100 cubic metres of contaminated topsoil for offsite disposal 

• About 250 cubic metres of green waste with an unknown quantity contaminated with weeds 

• An unknown amount of unsuitable material from the new alignment 

• Up to 300 tonnes of concrete from the removal of the existing Mudies Creek culverts  

• 355 cubic metres asphalt millings from the existing pavement where the new pavement ties 

into existing.  

In addition, other expected waste streams likely to generate waste include: 

• Wastewater and effluent from ablutions blocks 

• Packaging materials from with items delivered to the site, such as pallets, crates, cartons and 

plastics  

• Wastes including oils and paints and synthetic materials from line markings 
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6.9 Air quality 

6.9.1 Methodology 

The proposal’s impact on air quality has been considered in a qualitative assessment referencing 

existing local air quality information and the likely extent of emissions during construction and 

operation. 

The following databases were searched to inform the baseline characterisation of the local 

environment: 

• National Pollutant Inventory (NPI) 

• OEH Air Quality Index (AQI) 

• Bureau of Meteorology Climate change data. 

6.9.2 Existing environment 

The proposal is located in a predominantly rural environment, between the urban and industrial 

setting of Newcastle and the Hunter region’s wine and coal mining industries. 

The NPI contains data on 93 substances around Australia which have been identified by the 

Department of Environment and Energy as important due to their possible effect on human health 

and the environment. A review of the NPI database undertaken on 8 March 2018 identified four 

facilities within a 10 kilometre radius of the proposal, being: 

• Singleton Beef Processing Facility (the EC Thorsby abattoir) 

• Singleton Sewage Treatment Plant 

• The Hunter Bottling Company 

• Mount Thorley Coal Loader Operations. 

The 2014/2015 data for these facilities reports that collectively they emitted 22 different pollutants, 

including: 

• Ammonia 

• Nitrogen 

• Oxides of nitrogen (NOx) 

• Carbon monoxide (CO) 

• Particulate matter 10 μg (PM10) 

• Particulate matter 2.5 μg (PM 2.5) 

• Total Volatile Organic Compounds (TVOCs) 

• Sulfur dioxide (SO2) 

• Polycyclic aromatic hydrocarbons (PAH) 

• Total nitrogen 

• Total phosphorus. 

This emissions data is included in Appendix N. 

Exhaust emissions from light and heavy motor vehicles on the Golden Highway and the 

surrounding road network (New England Highway, Putty Road) is expected to be an influencer in 

the local ambient air quality. Dust and vehicle movements from local agricultural and industrial 

practices are also expected to have an influence. Operation of the Hunter Valley rail network within 

the area is also expected to have an influence on local air quality. Other sources of emissions 

include two coal mines which operate less than 15 kilometres south west from Singleton, the Bulga 

Coal complex and the Mount Thorley Warkworth operation. These sites are required to monitor air 

emissions as a condition of their environment protection licences. 
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Data sourced from the Mount Thorley monitoring station was used to as it is the closest monitoring 

station to the proposal area, located about eight kilometres west of Mudies Creek. A plot of the 

Daily Regional Air Quality Index (RAQI) in the Mount Thorley area for the last 12 months is shown 

in Figure 6-19. 

 

Figure 6-19: Daily RAQI values for Mount Thorley  

A health alert is issued when the RAQI value reaches 100 or above, this is considered to be poor 

(100-149) or very poor air quality (150-200).  

As shown in Figure 6-20 between 09/03/2017 and 09/03/2018 there were 15 days of poor air 

quality and five days of very poor air quality during the period March 2017 to March 2018. Poor air 

quality was scattered throughout this period, primarily in July to September. The days of very poor 

air quality were 13 and 22 to 25 September 2017.  

The Mount Thorley monitoring site also measures particulate matter 10 micrometres or less in 

diameter (PM10) at hourly intervals. Figure 6-20 shows a plot of the daily averages of PM10 for the 

last 12 months. There have not been any PM10 exceedances above RAQI value of 100 which is the 

threshold for poor air quality. 
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Figure 6-20: PM10 levels for Singleton South  

Climate data for the local area was obtained from the Bureau of Meteorology (BoM) station located 

at the Singleton Sewage Treatment Plant (station number 061397). Climate data for the period 

09/03/2017 to 09/03/2018 is summarised as follows (BoM, 2018):  

• Annual average rainfall is 658.6 millimetres, with February receiving the highest average 

monthly rainfall of about 85.2 millimetres  

• Annual mean maximum temperature is 25.1 degrees. The warmest months are December to 

February, with mean maximum temperatures during these months ranging from 30.2 degrees 

to 31.9 degrees. The coolest months are July, with a mean maximum temperature of 17.8 

degrees and August with a mean minimum temperature of 4.1 degrees. 

Air pollutants can be dispersed and transported by local wind patterns. The nearest weather station 

with this information is Cessnock Airport (station number 061260) location about 20 kilometres 

south west of the proposal area. The Cessnock Airport weather station indicates mean 9am wind 

speed ranges from 8.7 kilometres per hour in March to 14.0 kilometres per hour in September. 

Potentially sensitive receivers within and around the proposal area the rural / residential properties 

located on the northern side of the Golden Highway.  
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6.10 Landscape character and visual  

6.10.1 Methodology 

The methodology for assessing the proposals potential landscape and visual impact assessment 

(Appendix Q) is consistent with Transport ’s Environmental Impact Assessment Practice Note EIA - 

N04 (2013) Guidelines for Landscape Character and Visual Impact Assessment (the Guideline). 

Reference to the Guideline, and the level of detail, are commensurate with the scale and project 

type.  

Landscape characteristics assessment approach 

An assessment of the potential impacts during construction and operation of the proposal was 

carried out by considering the sensitivity of each landscape character zone (LCZ) and viewpoint 

and the expected magnitude of change (Appendix Q). The Transport impact grading matrix has 

been utilised to quantify landscape character and visual impacts (refer Table 6-30). Two factors 

were used to determine the overall impact to an area:  

• Sensitivity refers to the qualities of an area, including the completeness of the view and 

perceived value.  

• Magnitude is the nature of the project and refers to the magnitude of change and 

extent/proximity of the change to the view as a result of the proposal.  

Combined, these factors form an impact rating. According to the Guideline, the landscape 
character assessment includes the following components:  

• Landscape character zones: identification of different areas of landscape character, usually by 

spatial or character properties   

• Sensitivity of the area’s landscape character: discussion of the sensitivity of the landscape 

character, i.e. the inherent capability of the area to absorb change caused by the proposal, and 

the rationale for the rating of sensitivity given 

• Landscape character impact: impacts based on both the sensitivity of the character zone and 

magnitude of the proposal in that zone. 

 

Table 6-30: Matrix of sensitivity and magnitude 

 

Visual impact assessment approach 

The potential impact to views from private properties was undertaken through a combination of 

accessing publicly available viewpoints (such as from along the Golden Highway) and topographic 

mapping, with that information used to infer likely views from private viewpoints. In a process 

similar to that used for landscape character impact assessment, the visual impact is assessed by 

combining the viewpoint sensitivity and the magnitude of the proposal using the landscape 
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Figure 6-21: View of surrounding landscape. 

Visual  

Within the proposal area, the Golden Highway is two lanes, widening in some places near 

intersections and main property accesses. The Golden Highway fits well into the existing 

landscape, reflecting the undulating landform and winding over the local ridgelines and 

watercourses. There are opportunities for regional views towards the higher forested hills, 

particularly the higher peaks seen to the west, north and south at particular locations. Due to its 

role as a regional transport route, viewpoints from the Golden Highway have been assessed as 

having a moderate sensitivity. The visibility of the section of the Golden Highway within the 

proposal area changes along its length, with the main viewers being users of the Highway and 

residents, workers and visitors of nearby properties.  

The current crossing over Mudies Creek is low and visually indistinct from the surrounding roadway 

and enclosed by the Swamp Oak trees. This serves to highlight the crossing to travellers and forms 

an important visual cue (refer Figure 6-22). Around Mudies Creek there is a cluster of smaller rural 

holdings on the northern side with views towards the proposal. Private viewing locations from 

surrounding private rural properties, are limited to a low number due to the pattern of rural 

development and intervening landform and vegetation. The SMA immediately to the south of the 

proposal, has limited views and no permanent potential viewers. Figure 6-24 shows the visual 

environment and potential viewpoints. 
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6.10.3 Potential impacts 

Landscape character 

The proposal’s main impacts to landscape character would be the: 

• Construction of a slightly wider two-lane bitumen carriageway and new bridge with approach 

embankments up to about five metres in height extending either side of Mudies Creek  

• Removal of native trees (mostly Swamp Oaks) and Juncus Wetland adjacent to Mudies Creek 

• Removal of other adjacent native vegetation in the new road alignment of the Golden Highway 

• Rehabilitation and revegetation work around Mudies Creek. 

The main impact would be due to the loss of vegetation to allow for construction of the new bridge 

over Mudies Creek and the realigned section of the Highway on either side (Figure 6-22). The 

magnitude of change to the landscape character has been assessed as moderate. Based on the 

relationship between the sensitivity of the landscape character (moderate) and the magnitude of 

visual change (moderate), the overall predicted impact level to landscape character is assessed as 

being moderate. The level of impact is considered in keeping with a project of this scale in this 

environment. 

 
Figure 6-22: Mudies Creek landscape 
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Visual 

As a regional transport route, viewpoints from the Golden Highway have been assessed as having 

a moderate sensitivity. The main area of visual change would be on either side of Mudies Creek, 

where the new road alignment and bridge which would requires embankments up to 4.7 metres 

high as well as the loss of some mature trees and other vegetation (refer Figure 6-22 and Figure 

6-23). Immediately following construction, road users would notice a moderate extent of visual 

change around Mudies Creek due to the removal of vegetation and the construction of the new 

bridge and the approach embankments. Based on the relationship between the sensitivity of the 

viewpoints from the Golden Highway (moderate), and the magnitude of visual change (moderate), 

the overall impact level is assessed as being moderate. 

There are no private properties that would be notably directly affected by the proposal. The main 

change to views from private properties would be from a number of small rural holdings located 

close to the works associated with the new bridge over Mudies Creek (refer Figure 6-24). The 

visual impact to the six private viewpoints of the houses about 500 metres north of the new 

alignment is predicted to be moderate-low.   

The main impacts to the SMA occur around Mudies Creek from construction of the new bridge and 

re-aligned section of Highway. Apart from the small airstrip just to the east of Mudies Creek, there 

are no structures evident within the nearest part of the SMA, and therefore no viewing locations 

have been identified. Other changes close to the SMA boundary would be limited to minor 

earthworks and a low amount of vegetation removal, and hence are minor.   

Construction 

To allow for construction to occur there would be temporary works required such as traffic 

diversions, temporary traffic control measures and a number of ancillary sites. Elements seen 

around the ancillary sites (i.e. site compounds) would include temporary fencing, stockpiling of 

materials and storage of construction equipment. Two potential ancillary sites are identified in 

Figure 3-4.  

During construction of the proposal there would be temporary works including traffic diversions, 

temporary traffic control measures and a number of ancillary sites. Views of the construction works 

would be seen by road travellers and from some surrounding residents, however, these would be 

of a temporary nature and not have a long-term visual impact. It is possible that some works may 

occur at night and therefore some temporary lighting would be required with the potential for light 

spill to impact on adjacent residences. Any disturbed areas would be stabilised with vegetation 

where possible. Construction impacts would be temporary and would not have a long-term visual 

impact.  

Operation 

Post construction, road users would notice a moderate extent of visual change around Mudies 

Creek due to the removal of vegetation and the construction of the new bridge and the approach 

embankments.  
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Figure 6-23: Proposal location and visual context
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Figure 6-24: Visual environment and potential viewpoints 
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6.11 Noise and vibration 

6.11.1 Methodology 

A specialist noise and vibration assessment was prepared to assess the potential impacts of 

construction noise and vibration related to the proposal on nearby sensitive receivers (Appendix F) 

(SLR 2019). In accordance with Transport guidelines, sensitive receivers within the proposal area 

have been identified as part of the construction noise assessment. Sensitive receivers located 

along the proposed detour route have also been identified and assessed for road traffic noise. The 

assessment also considers the potential impacts of road traffic associated with the proposed 

detour on Range Road.  

Unattended baseline noise monitoring was conducted in November 2016 to quantify and 

characterise the existing ambient noise environment for the wider locality as part of the larger 

Golden Highway Corridor project. One ambient noise logger (B01) continuously measured noise 

levels in 15-minute sampling periods for seven days to determine the Rating Background Level 

(RBL) and LAeq noise levels for the NSW Interim Construction Noise Guideline (ICNG) daytime, 

evening and night-time periods for the proposal area. B01 was located about 200 metres to the 

north of proposal (refer Figure 6-25). Data from this noise logger was used to characterise the 

existing acoustic environment for the proposal. 

Noise monitoring equipment was deployed with consideration of other noise sources that may 

influence the measurements, accessibility and security, and with the consent of relevant land 

owners. The results of the noise monitoring have been processed to exclude noise identified as 

extraneous and/or data affected by adverse weather conditions (such as strong wind or rain) to 

establish representative noise levels at the proposal area. 

The measured noise levels have been used to establish existing noise levels as a basis for 

assessing potential noise impacts of the proposal. The assessment uses Transport ’s Construction 

Noise Estimator, with reference to the methodologies and criteria in the NSW EPA Interim 

Construction Noise Guideline, the Transport ’s Construction Noise and Vibration Guideline and the 

NSW EPA Road Noise Policy.  The assessment also considers potential impacts for a detour on 

Range Road required during construction. The results are presented on the basis of the most 

affected receiver in each NCA and assume the works are at their closest to each assessed 

receiver. 

Operational noise was assessed using a three-dimensional noise model of the proposal area was 

made using SoundPLAN software, using the UK Department of Transport Calculation of Road 

Traffic Noise (CoRTN) algorithms. The CoRTN prediction methodology allows traffic noise levels to 

be assessed based on traffic volume and composition, road surface, vehicle speed, road alignment 

and gradient, reflections off building surfaces, ground absorption and shielding from ground 

topography. Traffic volumes for the 2020 and 2030 assessment years as used in the modelling is 

provided in Appendix F. The assessment has been based on the predicted change in noise level 

which results from the proposal (i.e. the difference between the ‘Build’ and ‘No Build’ scenarios). 
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• Some works may be primarily to improve safety. This may include minor straightening of 

curves, installing traffic control devices, intersection widening and turning bay extensions or 

making minor road realignments. 

• These works are not considered redeveloped or new as they are not intended to increase the 

traffic carrying capacity of the overall road or accommodate a significant increase in heavy 

vehicle traffic. 

6.11.4 Potential impacts 

Construction activities 

The activities likely to be required to construct the proposal involve conventional road infrastructure 

construction equipment such as rock-breakers, piling equipment, earth moving equipment, 

concreting equipment, paving plant, and cranes. A number of scenarios have been developed to 

assess potential impacts associated with construction of the proposal and are shown in Table 6-39. 
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• Where works are required to be undertaken outside of standard construction hours, there is 

potential for high (greater than 20 dBA) exceedances of the evening and night-time NMLs 

when noise intensive plant is in use 

• No receivers are expected to be highly noise affected (greater than 75 dBA LAeq(15minute)). 

The extent of the potential impacts is shown below in Table 6-40 for the worst-case scenario 

(W.0003 – Earthworks) during the night-time period. The image shows that highly intrusive impacts 

are expected to extend to around 200 metres from the works where highly noise intensive 

equipment is being carried out during the night time. Impacts would be expected to be considerably 

lower during less noise intensive activities or in less sensitive periods. 

Noise predictions for the proposed construction works have been made using the scenario 

prediction method of the Transport Construction Noise Estimator spreadsheet (Appendix F). The 

results are presented on the basis of the most affected receiver in each NCA and assume the 

works are at their closest to each assessed receiver. For most construction activities, it is expected 

that the construction noise levels would frequently be lower than predicted at the most-exposed 

receiver, as the noise levels presented in this report are based on a realistic worst-case 

assessment (refer Table 6-40). Relatively high noise impacts are predicted during the higher noise 

generating construction activities when they are being undertaken near to sensitive receivers. The 

highest impacts are seen during the following scenarios: 

• W.0003 – Site Preparation 

• W.0005 – Earthworks 

• W.0008 – Bridge Construction (including piling). 

These activities will at times be required to use highly noise intensive items of equipment such as 

rock-breakers, concrete saws and rock crushers. When these items are in use near to sensitive 

receivers it is likely that impacts would be highly intrusive, especially where works are completed 

during the evening or night-time. It is noted that during most activities, construction noise levels 

would frequently be lower than the worst-case levels predicted above for substantial periods of 

time with construction phasing moving works around meaning they are more distant from 

receivers, and when less noisy activities are being undertaken. Where works are required to be 

undertaken outside of standard construction hours, there is potential for high (greater than 20 dBA) 

exceedances of the evening and night-time NMLs when noise intensive plant is in use. No 

receivers are expected to be highly noise affected (>75 dB(A) LAeq(15minute)). 

The extents of the potential impacts are shown below in Figure 6 22 for the worst-case scenario 

(W.0005 - Earthworks) during the night-time period. The image shows that highly intrusive impacts 

are expected to extend to around 200 metres from the works where highly noise intensive 

equipment is being undertaken during the night-time. Impacts would be expected to be 

considerably lower during less noise intensive activities or in less sensitive periods. 
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Figure 6-26: Extent of the proposed construction noise impacts (Earthworks) scenario 

(Source: SLR 2019)  
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Figure 6-27: Range Road mitigation zone  

(Source: SLR 2019)  
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Figure 6-28: Predicted change in operational noise 
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6.12 Socio-economic 

6.12.1 Methodology 

Transport commissioned the preparation of a cumulative socio-economic impact assessment for 

the Golden Highway Upgrade between Singleton and Dubbo (Jacobs, 2018b), which includes the 

section of the highway addressed in this REF. The report is attached as Appendix L and the 

findings relevant to the proposal are summarised below. The report has been prepared in 

accordance with the Transport Environmental Impact Assessment Practice Note: Socioeconomic 

assessment (EIA-N05). 

Further detail on land use and property is provided in Section 6.7 Property and land use. 

6.12.2 Existing environment 

Demographics 

The proposal is located in the suburb of Whittingham (refer Figure 6-29) a predominantly rural 

area, south of Singleton. The SMA is located immediately to the south of the highway. In 2016, the 

Whittingham population was 363 and the total population of the Singleton LGA being 22,987 (ABS, 

2016). This is expected to grow to 25,600 people by 2021, an average annual population growth of 

0.8 per cent (DPE, 2018).  

Table 6-43 summarises the key demographic characteristics of the study area and the Singleton 

LGA. 

 
Figure 6-29: Suburb of Whittingham  

 

  
Source:https://quickstats.censusdata.abs.gov.au/census_ser

vices/getproduct/census/2016/quickstat/SSC14279 
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The DoD is an important contributor in the Hunter economy, and has strong relationships with 

housing, logistics, technology, education and manufacturing industries across the wider region. 

The SMA which is owned by the DoD, is a 14,000 hectare military facility located between 

Brokenback Range, the Hunter Vineyards, Lone Pine Barracks and the Mount Thorley Mine area. 

In addition to the firing range there are  also offices, accommodation for military personal, repair 

and maintenance facilities, and two airstrips. 

Business and industry 

The proposal is located in the Hunter region which contains one of the largest coal export 

operations in the world. In 2013, the region supported over 20 coal mine operations. The majority 

of these coal mine operations are located near Singleton and Muswellbrook at the western end of 

the study area. As a whole in NSW, approximately 73.1 per cent of coal is transported via rail and 

18.8 per cent by road (Jacobs, 2018b). 

Tourism is an important industry in the study area and wider region, providing employment 

opportunities for local residents. Self-drive tourists are attracted to the region for its food and wine, 

as well as attractions relating to the area’s natural environment and built heritage. The Golden 

Highway forms part of the ‘Inland Adventure Trail’, which includes highways and touring routes 

across NSW from north to south and east to west, and is marketed as providing tourists with 

access to the tourism areas of Upper Hunter Country, the Central West and Great Outback as well 

as providing access to natural attractions, wine regions and country events (Jacobs, 2018b). 

Access and connectivity 

Business and industry in the region rely on the Golden Highway as an important freight network. 

The Golden Highway has been identified as an important freight connection between Central West 

NSW and the Port of Newcastle. Regional transport infrastructure supports the economy and 

quality of life of NSW by allowing people to access employment opportunities, connecting regional 

communities and supporting freight movements. Currently, 63 per cent of freight movements in 

regional NSW by volume are by road, while 33 per cent is by rail (Transport, 2012). 

Amenity 

The proposal is located in an area predominantly rural in nature, with the majority of the 

surrounding land uses consisting of agricultural uses such as cattle grazing and cropping to the 

north and the SMA to the south. The existing noise environment around the proposal area is 

mainly characterised by road traffic noise, together with general rural and agriculture type noise. 

The few residential properties located along the highway through the proposal area are typically 

set well back from the highway. 

 

6.12.3 Potential impacts 

Construction 

Demographics 

The proposal is not expected to have a direct impact on the demographic profile of the study area. 

Any workers not from the Singleton region may temporarily take residence in the area, influencing 

the local demographics in the short term. 

Travel behaviour 

Due to the lack of alternative routes in the area, the proposal is not expected to have an impact on 

the current travel behaviours. However, it is expected that at times there would need to be changes 

to local traffic conditions. These include: 
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• Speed limit reductions in the construction area 

• Temporary full highway closures (maximum 48 hours at a time) 

• Increased truck movements associated with construction activities  

• Partial or complete stoppages of traffic for some construction activities.  

Where possible, the most disruptive work would be undertaken outside of peak periods. Significant 

impacts on the Range Road detour route during the 48 hour closures of the Golden Highway are 

predicted (SLR 2018).  

Economic profile 

Construction of the proposal is not expected to significantly influence the economic indicators for 

the study area. Any workers not from the Singleton region may temporarily take residence in 

nearby towns, such as Singleton. This may result in short-term economic benefits. 

Business and industry 

Impacts during construction to business, industry and tourism would be limited to impacts from 

changes to traffic conditions. Temporary delays and disruptions during construction would also 

impact on freight travel times, increasing transportation costs and vehicle operating costs. Certain 

businesses in Singleton may experience an increase in patronage due to the increase in traffic 

passing through the Singleton central business district. 

Access and connectivity 

During construction, temporary impacts on access and connectivity may be experienced for road 

users and freight networks, due to: 

• Temporary changes to road conditions, including partial or full closure of lanes to allow for road 

widening works and intersection upgrades, and temporary speed reductions, leading to 

temporary traffic delays and disruptions along the Golden Highway 

• Temporary delays for emergency services 

• Increase in construction traffic along the Golden Highway, including heavy vehicles. 

During construction, changes to road conditions near to construction works and access changes 

may impact on perceptions of road safety for some motorists travelling along the Golden Highway. 

Amenity 

Construction of the proposal would impact the local amenity of the area temporarily. These impacts 

relate to increased noise and dust from construction activities, additional traffic on New England 

Highway and surrounding roads when detour routes are in operation, delays on the Golden 

Highway due to partial road closures and visual amenity. 

 

Operation 

Demographics 

The proposal is not expected to have a direct impact on the demographic profile of the study area.  

Travel behaviour 

The proposal is not expected to have an impact on travel behaviours. However, the proposal would 

improve travel times and provide a safer journey for road users. 

Economic profile 

Operation of the proposal is not expected to influence the economic indicators for the study area. 
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6.14.4 Potential impacts 

Construction   

There is the potential that the construction periods of Belford to Golden Highway would overlap 

with the Golden Highway Mudies Creek upgrade resulting in cumulative impacts. The key 

cumulative potential negative impacts during construction include: 

• Aboriginal heritage: disturbance to the natural landscape by construction activities 

• Non-Aboriginal heritage: disturbance to the natural landscape by construction activities 

• Biodiversity: removal of native vegetation that would reduce available habitat for threatened 

fauna and flora and result in clearing of CEEC and EEC 

• Soils: untreated water and/or spills from the construction site impacting water quality of 

waterways including Hunter River 

• Traffic and transport: increased construction vehicle traffic on the Golden Highway and local 

roads from both projects would increase congestion and cause delays through the construction 

sites 

• Socio-economic: delays caused by speed zone restrictions required for construction sites 

would affect the network’s level of service causing delays for road users  

• Air quality: dust and vehicle emissions associated with construction work at both sites on the 

surrounding environment including sensitive receivers 

• Noise and vibration: from construction of both projects affecting adjacent sensitive receivers 

• Landscape character and visual: temporary changes to the visual amenity of the area caused 

by vegetation removal and construction infrastructure such as ancillary sites and signage.  

 

Operation 

The proposal, in combination with the Belford to Golden Highway Upgrade would result in 

cumulative impacts within the Whittingham locality.  

The key cumulative potential positive impacts include: 

• Traffic and transport: increased capacity of the road network, improved traffic flow and reduced 

journey times. The new bridge would provide a reliable crossing over Mudies Creek and 

improve road user safety 

• Air quality: positive changes to air quality though elimination of queuing at the intersection of 

the Golden Highway and New England Highway  

• Noise and vibration: road upgrades would have positive impacts on noise due to the completed 

developments having smoother road surfaces which would generate less noise. 

The key cumulative potential negative impacts include:  

• Biodiversity: removal of native vegetation that would have long term impacts on biodiversity 

with through the clearing of native vegetation which would also reduce available habitat for 

threatened fauna and flora and reduce the size of CEEC and EEC within the area. Refer to 

Section 6.1 Biodiversity of the REF. 

• Landscape character and visual: long term negative changes to landscape character and visual 

amenity from the new infrastructure (including a flyover, bridge and dual carriageway). This 

impact would be mitigated with landscaped vegetation maturing over time and reducing 

landscape and visual impacts. 

 

6.14.5 Safeguards and management measures 

Refer to the safeguards listed in Chapter 6 of the REF, Sections 6-1 through to 6-12. 
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7. Environmental management 

7.1 Environmental management plans (or system) 

A number of safeguards and management measures have been identified in the REF in order to 

minimise adverse environmental impacts, including social impacts, which could potentially arise as 

a result of the proposal. Should the proposal proceed, these safeguards and management 

measures would be incorporated into the detailed design and applied during the construction and 

operation of the proposal. 

A Project Environmental Management Plan (PEMP) and Construction Environmental Management 

Plan (CEMP) will be prepared to describe the safeguards and management measures identified. 

The CEMP will provide a framework for establishing how these measures will be implemented and 

who would be responsible for their implementation. 

The PEMP and CEMP will be prepared prior to construction of the proposal and must be reviewed 

and certified by the Transport Environment Officer, Hunter Region, prior to the commencement of 

any on-site works. The CEMP will be a working document, subject to ongoing change and updated 

as necessary to respond to specific requirements. The CEMP and PEMP would be developed in 

accordance with the specifications set out in: QA Specification G36 – Environmental Protection 

(Management System), QA Specification G38 – Soil and Water Management (Soil and Water 

Plan), QA Specification G40 – Clearing and Grubbing, QA Specification G10 – Traffic 

Management..
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8. Conclusion 
This chapter provides the justification for the proposal taking into account its biophysical, social 

and economic impacts, the suitability of the site and whether or not the proposal is in the public 

interest. The proposal is also considered in the context of the objectives of the EP&A Act, including 

the principles of ecologically sustainable development as defined in Schedule 2 of the 

Environmental Planning and Assessment Regulation 2021. 

8.1 Justification 

While there would be some environmental impacts as a consequence of the proposal including 

temporary traffic delays, temporary traffic detours, biodiversity impacts, noise impacts, water 

quality and dust impacts, they have been avoided or minimised wherever possible through design 

and site-specific mitigation measures and safeguards. Compared with the ‘do nothing’ option, the 

beneficial effects of upgrading the bridge and road alignment at Mudies Creek on the Golden 

Highway are considered to outweigh the mostly temporary adverse impacts and risks associated 

with the proposal.   

8.1.1 Social factors 

As documented in Section 6.9, there would be some short-term negative social impacts as a result 

of the disturbance and change during construction of the proposal. The combined effect of 

construction noise, traffic delays and detours, dust, property access changes, and general 

disturbance caused by construction activity, and associated construction traffic and machinery 

movements, would result in a general loss of amenity for residents, road users and others who live 

near the proposal area and those who visit the proposal area on a regular basis.  

As documented in Section 6.9.3, speed restrictions, traffic delays and traffic detours have the 

potential to increase travel time for Golden Highway road users. Impacts during construction to 

business, industry and tourism would be limited to impacts from changes to traffic conditions.  

Compared with the ‘do nothing’ option where the existing road and culverts are not upgraded, the 

long-term effect would be an overall social benefit through upgrading the bridge and road 

approaches at Mudies Creek on the Golden Highway at this location. 

8.1.2 Biophysical factors 

The design of the proposed upgrade of the bridge and road alignment at Mudies Creek on Golden 

Highway has reduced the amount of native vegetation removed to a total of 4.14 hectares of 

vegetation. Assessments of significance have been carried out and determined that the proposal is 

unlikely to have a significant impact on any of the biodiversity values present within the study area.  

8.1.3 Economic factors 

Aside from the disruption from temporary traffic delays and traffic detours during construction 

which have potential to increase transportation and vehicle operating costs, construction of the 

proposal is not expected to significantly influence the economic indicators for the study area.  

Compared with the ‘do nothing’ option, the proposal would potentially deliver long-term economic 

benefits associated with upgrading the bridge and road approaches at Mudies Creek and reduce 

travel times for road users. 
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8.2.2 Intergenerational equity 

The principle states that ‘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 proposal would improve reliability of access into and out of the Singleton region, improve road 

safety and travel time. The proposal would also benefit future generations by ensuring that it does 

not give rise to long-term adverse impacts on the environment. 

Should the proposal not proceed, the principle of intergenerational equity may be compromised, as 

future generations would inherit a lower level of service on this important road. The proposal would 

benefit future generations by ensuring the Golden Highway at Mudies Creek has enhanced flood 

immunity to ensure a reliable road connection for road users providing positive benefits to road 

users and the wider community. 

8.2.3 Conservation of biological diversity and ecological integrity 

This principle states that 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’. 

A thorough assessment of the existing local environment has been undertaken to identify and 

manage any potential impacts of the proposal on local biodiversity. Specific design efforts have 

been taken to avoid and minimise impacts on biodiversity. Where impacts could not be avoided, 

management measures for future offsetting have been provided. 

8.2.4 Improved valuation, pricing and incentive mechanisms 

This principle requires that ‘costs to the environment should be factored into the economic costs of 

a project’. 

The REF has examined the environmental consequences of the proposal and identified 

management measures and safeguards for areas which have the potential to experience adverse 

impacts. 

Requirements imposed in terms of implementation of these mitigation measures would result in an 

economic cost to Transport. The implementation of management measures and safeguards would 

increase both the capital and operating costs of the proposal. This signifies that environmental 

resources have been given appropriate valuation. 

The design for the proposal has been developed with an objective of minimising potential impacts 

on the surrounding environment. This indicates that the detailed design for the proposal has been 

developed with an environmental objective in mind. 

 

8.3 Conclusion 

The proposed upgrade of the B84 Golden Highway, Mudies Creek Flood Mitigation Work, between 

Whittingham and Mount Thorley 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 
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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 proposal have been avoided or reduced 

during the detailed design development and options assessment. The proposal as described in the 

REF best meets the project objectives but would still result in some impacts on Aboriginal heritage, 

biodiversity, air quality, water quality, landscape and visual amenity, traffic and noise. Safeguards 

and management measures as detailed in this REF would ameliorate or minimise these expected 

impacts. The proposal would provide a reliable crossing over Mudies Creek on the Golden 

Highway and improve road safety and reduce travel times for road users. On balance the proposal 

is considered justified and the following conclusions are made. 

Significance of impact under NSW legislation 

The proposal would be unlikely to cause a significant impact on the environment. 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. A Biodiversity Development 

Assessment Report or Species Impact Statement is not required. The proposal is subject to 

assessment under Division 5.1 of the EP&A Act. Consent from Council is not required. 

Significance of impact under Australian legislation 

The proposal is not likely to have a significant impact on matters of national environmental 

significance or the environment of Commonwealth land within the meaning of the Environment 

Protection and Biodiversity Conservation Act 1999. A referral to the Australian Government 

Department of Climate Change, Energy, the Environment and Water is not required.  
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9. Certification
This review of environmental factors provides a true and fair review of the proposal in relation to its 

potential effects on the environment. It addresses to the fullest extent possible all matters affecting 

or likely to affect the environment as a result of the proposal. 

 

Principal Engineer 

SMEC Australia Pty Ltd 

Date: 31 October 2022 

I have examined this review of environmental factors and accept it on behalf of Transport for New 

South Wales. 

 

Project Manager 

Transport for New South Wales 

Date: 31 October 2022
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