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Executive summary 
	

What  is  proposed?  
Roads and Maritime Services (Roads and Maritime) proposes to provide a heavy duty road 
over approximately 28 kilometres of the Newell Highway between Mungle Back Creek and 
Boggabilla within the Moree Plains local government area, NSW (the proposal). The main 
features of the proposal are to: 
•	 provide a heavy duty pavement 
•	 widen the existing highway or construct a new two lane highway adjacent to the existing 

highway 
•	 provide dedicated overtaking lanes 
•	 upgrade intersections 
•	 improve access to private property 
•	 provide road delineation, sign posting and roadside furniture 
•	 upgrade drainage to improve the Newell Highway flood immunity when feasible and 

reasonable 
•	 provide water supply infrastructure to help build and maintain the proposal. 

The project may involve a staged construction process, dependant on available funding. 

Why is it needed? 
The section along the Newell Highway between Mungle Back Creek and Boggabilla has 
significant road surface and structural deficiencies. The road was built in the 1960s using poor 
quality natural gravel and a pavement thickness appropriate for the low volumes of regional 
traffic during that period. Today, 98 per cent of the road along this section of the highway has 
a remaining life of 10 years or less. Due to its structural limitations, the road is also at 
heightened risk of surface failure caused by rainfall. 

To address this issue, Roads and Maritime has improved and reconstructed parts of this 
section of the highway using granular pavements, but these have not resulted in a satisfactory 
level of service for the full design life of the highway. 

These road surface deficiencies, coupled with a strong freight demand, are affecting travel 
reliability and travel times for freight movements between Victoria and Queensland, as well as 
increasing maintenance costs and reducing road safety. 

What are the proposal objectives? 
The proposal objectives are to: 
•	 increase travel reliability and reduce travel times on the Newell Highway 
•	 reduce vehicle operating costs on the Newell Highway 
•	 reduce the costs of maintaining the Newell Highway 
•	 improve the safety of the Newell Highway 
•	 improve freight efficiency. 

Other supporting objectives are to: 
•	 ensure route development meets the standards required of the National Land Transport 

network 
•	 develop a proposal that contributes to the economic development of the region and 

improves transport efficiency on this section of the Newell Highway in terms of travel time 
and vehicle operating costs 

•	 ensure that all potential impacts of the proposal on the local community are assessed and 
appropriate mitigation measures are developed 
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•	 ensure broad road safety objectives are met by reducing the crash rate along the Newell 
Highway 

•	 ensure an adequate level of service for existing and predicted traffic volumes 
•	 ensure route development minimises the impact on environmentally sensitive areas and 

that appropriate mitigation measures are included in the proposal to manage any impact 
•	 ensure stakeholder involvement in all phases of the proposal development 
•	 ensure compatibility of the road network and the long-term land use planning for the area. 

What alternatives were considered? 
Roads and Maritime considered the following alternatives: 
•	 do nothing 
•	 replace existing pavement with a heavy duty pavement. 

Roads and Maritime found the cost of the “do nothing” alternative would be marginal when 
compared with the heavy duty pavement alternative, but it would not meet the proposal 
objectives. For this reason, it was no longer considered. 

Providing a managed heavy duty road would meet the proposal objectives, and this is 
therefore the preferred alternative. 

Statutory and planning framework 
Clause 94 of the State Environmental Planning Policy (Infrastructure) 2007 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 the upgrade of a road and associated infrastructure facilities, and is to 
be carried out by Roads and Maritime, it can be assessed under Part 5 of the Environmental 
Planning and Assessment Act 1979. For the purposes of this work, Roads and Maritime is the 
proponent and the determining authority. 

This Review of Environmental Factors (REF) fulfils the requirements of Section 111 of the 
Environmental Planning and Assessment Act 1979 and has been prepared in line with clause 
228 of the Environmental Planning and Assessment Regulation 2000. It has also considered 
the Threatened Species Conservation Act 1995, the Fisheries Management Act 1994, and the 
Australian Government’s Environment Protection and Biodiversity Conservation Act 1999. 

How was the community consulted during proposal development? 
Community and stakeholder participation has been important in framing the proposal. 
Consultation has been carried out with landholders, road users, the local community and other 
stakeholders. Consultation has involved: 
•	 community updates 
•	 notifications and updates for nearby residents, businesses and stakeholders 
•	 door-knocking for landholders along the proposed alignment 
•	 meetings and briefings for stakeholders, businesses and residents (as required) 
•	 letters, emails and targeted correspondence 

Roads and Maritime has considered feedback received from the community and stakeholders 
during the preparation of this REF and the proposal’s engineering design. 

Roads and Maritime will continue to consult with government agencies, stakeholders and the 
community during the next stages of the proposal. 
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What would be the main benefits of the proposal? 
The proposal would: 
•	 increase travel reliability on the Newell Highway between Mungle Back Creek and 

Boggabilla 
•	 reduce travel times, vehicle operating costs and the cost of maintaining the Newell 

Highway 
•	 enhance road safety for road users 
•	 provide a heavy duty highway that meets contemporary design standards and existing and 

future freight needs along this road corridor 
•	 improve the Newell Highway flood immunity between Mungle Back Creek and Boggabilla 

where feasible and reasonable 
•	 support regional and local economic development. 

What would be the main adverse impacts of the proposal? 
Roads and Maritime has commissioned technical experts to assess potential impacts of the 
proposal and to identify mitigation and management measures, and safeguards. The main 
adverse impacts of the proposal are summarised below. 

Biodiversity 
A biodiversity assessment for the proposal has been completed. The study area for this 
assessment included 28 kilometres of the existing road corridor and auxiliary sites. The 
assessment concluded that the proposal will impact up to 75.3 hectares of vegetation 
including 17.5 hectares of Brigalow-Belah Woodland which is an endangered ecological 
community listed under the Threatened Species Conservation Act 1995 and the Environment 
Protection and Biodiversity Conservation Act 1999. 

The amount of vegetation to be impacted may vary depending on the final design but should 
not exceed the 75.3 hectares assessed. 

The biodiversity assessment has been prepared with safeguards including offsetting the loss 
of native vegetation in accordance with the Roads and Maritime Guideline for Biodiversity 
Offsets, and pre clearance surveys. 

Assessments of Significance were prepared for threatened species and communities listed 
under the Threatened Species Conservation Act 1995 and for species and communities listed 
under the Environment Protection and Biodiversity Conservation Act 1999. These 
assessments concluded that threatened species and ecological communities would not be 
significantly impacted by the proposal. A species impact statement will not be required, and 
the bilateral agreement will not be triggered. 

Aboriginal heritage 
As part of Roads and Maritime’s Stage 2 Procedure for Aboriginal Cultural Heritage 
Consultation and Investigation (PACHCI), a pedestrian survey of the study area was carried 
out in conjunction with Elders and representatives of the Toomelah Local Aboriginal Land 
Council (LALC) and Gomeroi Native Title People. This survey found that the study area is 
largely disturbed due to the existing roadway and road shoulders. The survey identified a 
number of Aboriginal heritage items. 

The impact on existing Aboriginal heritage items will be minimised by protecting the items 
during construction and avoiding impacts by designing new works away from the relevant item. 

If during further development of the design impacts to items of Aboriginal heritage become 
unavoidable then further assessment in accordance with stage 3 and 4 of PACHCI and an 
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Aboriginal Heritage Impact Permit (AHIP) issued under the National Parks and Wildlife Act 
1974 will be required. 

Traffic and access 
During construction, road users would experience the following impacts: 
• increased traffic due to construction vehicles 
• reduced speed limits 
• temporary lane closures 
• temporary access restrictions at local roads and access to the Boggabilla boat ramp. 

How would the likely impacts be managed? 
This REF contains safeguards to mitigate and/or manage the anticipated impacts of the 
proposal. These safeguards include preparing and implementing a construction environmental 
management plan to minimise or avoid potential impacts during construction. The construction 
environmental management plan would include safeguards such as the creation of no-go 
areas around sensitive heritage sites, and erosion and sediment control measures to protect 
water quality along waterways. Safeguards are also proposed to be implemented during 
operation of the proposal. 

If the proposal is approved, its design, construction and operation would be carried out in line 
with these safeguards. 

Justification and conclusion 
This REF has found that the environmental impacts of the proposal are not likely to be 
significant and therefore it is not necessary for an environmental impact statement to be 
prepared and approval to be sought for the proposal from the Minister for Planning under Part 
5.1 of the Environmental Planning and Assessment Act 1979. The proposal is unlikely to 
significantly affect threatened species, populations or ecological communities or their habitats, 
within the meaning of the Threatened Species Conservation Act 1995 or Fisheries 
Management Act 1994, and therefore a species impact statement is not required. The 
proposal is also unlikely to significantly affect Commonwealth land or have a significant impact 
on matters of national environmental significance. 

The proposal would meet its objectives and would be consistent with NSW Government 
planning and transport policies, and relevant strategic planning and transport policies. The 
proposal has been designed in line with Roads and Maritime road design guidelines, safety 
and traffic efficiency requirements. The proposal would achieve acceptable environmental, 
social and economic outcomes, and deliver substantial road safety and road user benefits. 

How can I comment on the proposal and/or the REF? 
This REF is on display for comment until 28 March 2017. You can access the documents in 
the following ways. 
Internet 
The documents will be available as pdf files on the Roads and Maritime website at 
http://www.rms.nsw.gov.au/munglebackcreek 
Display
The review documents can be viewed at the following locations: 
• Moree Plains Shire Council, 30 Heber Street, Moree 
• Boggabilla TAFE Office (Moree Plains Shire Council), South Street, Boggabilla 
Purchase 
The review documents are available for purchase in hard copy ($25) or CD/USB ($10) by 
contacting the Roads and Maritime Services project manager, as follows: 
Steve Brailsford 
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Steven.T.BRAILSFORD@rms.nsw.gov.au 
Level 1, 76 Victoria Street,Grafton NSW 2460 

How can I make a submission? 
To make a submission on the proposal, please send your written comments to the Roads and 
Maritime Services project manager, as follows: 
Steve Brailsford 
Steven.T.BRAILSFORD@rms.nsw.gov.au 
Level 1 76 Victoria Street Grafton NSW 2460 
Email Newell.upgrade@rms.nsw.gov.au 
Submissions must be received by 28 March 2017 

Privacy information 

All information included in submissions is collected for the sole purpose of helping in the 
assessment of this proposal. The information may be used during the environmental impact 
assessment process by relevant Roads and Maritime staff and its contractors. 
Where the respondent indicates at the time of supply of information that their submission 
should be kept confidential, Roads and Maritime will attempt to keep it confidential. However 
there may be legislative or legal justification for the release of the information, for example 
under the Government Information (Public Access) Act 2009 or under subpoena or statutory 
instrument. 

The supply of this information is voluntary. Each respondent has free access at all times to the 
information provided by that respondent but not to any identifying information provided by 
other respondents if a respondent has indicated that the representation should be kept 
confidential. 
Any respondent may make a correction to the information that they have provided by writing to 
the same address the submission was sent. The information will be held by the Roads and 
Maritime Services, Level 1 76 Victoria Street Grafton NSW 2460. 

What happens next?
After the submissions period, Roads and Maritime will collate submissions. Acknowledgement 
letters will be sent to each respondent. The details of submission authors will be retained and 
authors will be subsequently advised when project information is released. 
Roads and Maritime will determine whether the proposal should proceed as proposed, or 
whether any alterations to the proposal are necessary. 
If the proposal goes ahead, Roads and Maritime proceeds with final design and tenders are 
called for construction of the project. 
If you have any queries, please contact Steve Brailsford, the Roads and Maritime Services 
project manager, on 02 6604 9374. 
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1 Introduction  

1.1  Proposal  identification  
Roads and Maritime Services (Roads and Maritime) propose to provide a heavy duty road 
over approximately 28 kilometres of the Newell Highway between Mungle Back Creek and 
Boggabilla within the Moree Plains local government area, NSW (the proposal). The approval 
is sought under Part 5 of the Environmental Planning and Assessment Act 1979 (EP&A Act). 

The main features of the proposal are to: 
•	 provide a heavy duty pavement 
•	 widen the existing highway or construct a new two lane highway adjacent to the existing 

highway 
•	 provide dedicated overtaking lanes 
•	 upgrade intersections 
•	 improve access to private property 
•	 provide road delineation, sign posting and roadside furniture 
•	 upgrade drainage to improve the Newell Highway flood immunity when feasible and 

reasonable 
•	 provide water supply infrastructure to help build and maintain the proposal. 

The project may involve a staged construction process, dependant on available funding. 

A detailed description of the proposal is presented in Chapter 3 of this REF. 

The proposal is needed to replace the existing pavement, which has significant condition and 
structural deficiencies and a remaining life of 10 years or less. A detailed discussion on the 
strategic need for the proposal is presented in Chapter 2. 

1.2  Proposal  location  
The proposal is located between Mungle Back Creek and Boggabilla in the Moree Plains local 
government area, in the New England North West region, about 56 kilometres north of Moree 
and 717 kilometres north of Sydney. The location and regional context of the proposal is 
shown in Figure 1-1 and an overview of the proposal, including key features, is presented in 
Figure 1-2. The proposal is within the Roads and Maritime western region. 
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      Figure 1-1 Location and regional context of the proposal
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       Figure 1-2 Key proposal features (3 of 7)
	

Newell Highway Mungle Back Creek to Boggabilla heavy duty pavement 
Review of Environmental Factors 

18 



 

       
    

 

 
       Figure 1-2 Key proposal features (4 of 7)
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       Figure 1-2 Key proposal features (5 of 7)
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      Figure 1-2 Key proposal features (6 of 7)
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       Figure 1-2 Key proposal features (7 of 7)
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1.3  Purpose  of  the  report  
This Review of Environmental Factors (REF) has been prepared by Arcadis Australia Pacific 
Pty Limited (Arcadis) on behalf of Roads and Maritime western region. For the purposes of the 
proposal, Roads and Maritime is the proponent and the determining authority under Part 5 of 
the EP&A Act. 

The purpose of the REF is to describe the proposal, to document the likely impact of the 
proposal on the environment, and to detail protective measures to be implemented. 

The description of the proposed work and associated environmental impact have been carried 
out in the context of clause 228 of the Environmental Planning and Assessment Regulation 
2000, the Threatened Species Conservation Act 1995, the Fisheries Management Act 1994, 
and the Australian Government’s Environment Protection and Biodiversity Conservation Act 
1999 (EPBC Act). In doing so, the REF helps to fulfil the requirements of: 
•	 Section 111 of the EP&A Act, which requires Roads and Maritime 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 

•	 the strategic assessment approval granted by the Commonwealth Department of the 
Environment under the EPBC Act in September 2015, with respect to the impact of Roads 
and Maritime activities on nationally listed threatened species, ecological communities and 
migratory species. 

The findings of the REF will be considered when assessing: 

•	 whether the proposal is likely to have a significant impact on the environment and the 
necessity for an environmental impact statement to be prepared and approval to be sought 
from the Minister for Planning under Part 5.1 of the EP&A Act 

•	 the significance of any impact on threatened species as defined by the Threatened 
Species Conservation Act 1995 and/or Fisheries Management Act 1994, in section 5A of 
the EP&A Act and the requirement for a species impact statement 

•	 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 other matters of national environmental 
significance or Commonwealth land and the need to make a referral to the Australian 
Government Department of the Environment 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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2 Need and  options considered  

There are many medium and long-term strategic plans that have been prepared to guide the 
development of the New England North West region. These plans include national, state, 
regional and local planning and policy documents. This chapter describes the need for the 
proposal in terms of its strategic setting and operational need. It provides a discussion of the 
options considered and the selection of the preferred option for the proposal. 

2.1  Strategic  need  for  the  proposal  
This section describes the compatibility of the proposal with key strategic planning and policy 
documents. The documents relevant to the proposal are: 
•	 National Road Safety Strategy 2011–2020 (Australian Transport Council, 2011) 
•	 Melbourne–Brisbane Corridor Strategy: Building our National Transport Future 

(Commonwealth of Australia, 2007) 
•	 NSW 2021 (NSW Government, 2011) 
•	 NSW Long Term Transport Master Plan (TfNSW, 2012) 
•	 State Infrastructure Strategy (NSW Government, 2014) 
•	 NSW Road Safety Strategy 2012–21 (TfNSW, 2012) 
•	 NSW Freight and Ports Strategy (NSW Government, 2013) 
•	 New England North West Regional Transport Plan (TfNSW, 2013) 
•	 Newell Highway Corridor Strategy (NSW Government, 2015) 
•	 New England North West Strategic Regional Land Use Plan (DPE, 2012). 

2.1.1  National  Road  Safety  Strategy  2011–2020  

The National Road Safety Strategy 2011–2020 (Australian Transport Council, 2011) aims to 
identify initiatives to improve the safety of Australia’s roads and reduce the annual number of 
road crash fatalities and serious road crash injuries by at least 30 per cent by the end of 2020. 
The strategy recognises the critical need to improve road infrastructure, with a focus on road 
features that are designed to reduce run-off-road, intersection and head-on crashes. 

The proposal would provide the opportunity to reduce crashes and help achieve the targets 
set by the strategy by providing road safety improvements such as a wide centre line, a wider 
road formation, dedicated overtaking lanes and local road intersection improvements. 
By improving road safety, the proposal would directly support the aims of the strategy. 

2.1.2  Melbourne–Brisbane  Corridor Strategy  

The Melbourne–Brisbane Corridor Strategy: Building our National Transport Future 
(Commonwealth of Australia, 2007) identifies the Newell Highway as a major interstate 
transport route and a key component of the National Land Transport Network. 

The Australian Government provides major infrastructure and maintenance funding for the 
Newell Highway, due to its significance in terms of facilitating freight movement, transporting 
produce and providing access between key regional primary industries and their export 
markets in northern Victoria, central NSW and southern Queensland. 

The proposal would help to achieve the following strategic priorities outlined in the strategy: 

•	 improving the safety, reliability and efficiency of passenger and freight movement on the 
road corridor, especially the two-lane sections 

•	 improving the safety of the road corridor to reduce casualty crashes particularly in areas of 
high casualty crash rates and at intersections 

Newell Highway Mungle Back Creek to Boggabilla heavy duty pavement 
Review of Environmental Factors 

24 



 

       
    

 

      
    

             
         

       
            

         
            

     
       

           
           

           
           

          
     

        
      

           
  

           
      

        
      

          
           

        
           
      

          
             

        
       

     

           
                
      

       
         

  

           
       

           
          

       
       

    

•	 maintaining and improving where possible economic, local safety and residential amenity 
for communities along the corridor. 

2.1.3  NSW 2 021  

NSW 2021: A Plan to Make NSW Number One (NSW Government, 2011) is the NSW 
Government’s 10-year strategic plan to rebuild the State’s economy, provide quality services, 
renovate infrastructure, restore government accountability and strengthen the local 
environment and communities. It identifies a number of goals to improve the transport network. 
The proposal would help to achieve the following goals in NSW 2021: 
•	 improve the performance of the NSW Economy. The Newell Highway is the third most 

heavily used freight route in NSW. The region served by the section between Mungle Back 
Creek and Boggabilla is home to mining and gas exploration, agricultural industries and a 
broad range of ancillary industries. This section of the highway is vital to the efficient 
carrying of heavy freight through the Melbourne–Brisbane freight corridor and, as such, is 
important to the NSW economy as a whole. The proposal would enhance the performance 
of the NSW economy by increasing the efficiency of freight travel by reducing delays and 
freight running costs and improving access between key regional industries and their 
export markets along the corridor 

•	 drive economic growth in regional NSW. The proposal would improve the efficiency of the 
Melbourne–Brisbane freight corridor, and particularly the Mungle Back Creek to Boggabilla 
section that is a main access route for the agriculture, mining, forestry, cotton and timber 
industries in the region 

•	 increase the competiveness of doing business in NSW. The Newell Highway is important 
to the competitive position of NSW. The proposal would increase efficiencies by reducing 
travel times, operating costs and disruption on the road. This would help to accommodate 
the constantly growing freight volumes along the corridor 

•	 reduce travel times. The NSW Government is committed to delivering an efficient and 
effective transport system that reduces travel time across NSW in key corridors such as 
the Newell Highway. The proposal would deliver sufficient upgrades to the current 
pavement to improve travel times for both present and future demand, while minimising the 
disruptions to traffic when pavement failures need emergency repairs 

•	 improve road safety. The Mungle Back Creek to Boggabilla section of the Newell Highway 
has a higher accident rate than comparable roads. The road carries a mix of heavy freight, 
recreational traffic and local traffic. The proposal would involve the construction of a wide 
centreline, a wider road formation, dedicated overtaking lanes and local road intersection 
improvements to minimise accident risk. 

2.1.4  NSW  Long Term  Transport  Master  Plan  

The NSW Long Term Transport Master Plan (TfNSW, 2012) provides a framework to address 
transport challenges in NSW to the year 2032. A key aim of the master plan is to provide 
essential access for regional NSW. 

The proposal would meet existing and future travel demands and improve general freight 
efficiency on the Newell Highway for heavy vehicles including AB and B-triples and double 
road trains. 

A proposed action in the master plan is to complete heavy duty pavement construction 
between Narrabri and the Queensland border. The proposal would contribute to this action. 

The master plan also sets as a priority the need to support an efficient and productive freight 
industry. The proposal would improve travel efficiency for high productivity freight vehicles 
along the corridor. Completion of the proposal would reduce fuel consumption and emissions 
through more uniform travel conditions and reduce road maintenance requirements through 
construction of heavy duty pavement. 
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The proposal would also help to achieve the following themes in the master plan: 
•	 providing essential access for regional NSW. The Newell Highway provides an important 

travel route for communities in the New England North West region. The proposal would 
accommodate increased regional demand stemming from population and employment 
growth 

•	 supporting efficient and productive freight. The master plan emphasises the importance of 
freight networks that can support future capacity needs efficiently to promote economic 
growth. Heavy vehicle movements are expected to double within the next 20 years. Over 
this period, transport operators are expected to ramp up the use of large High Productivity 
Vehicles to reduce vehicle operating costs, which would place greater pressure on key 
parts of the Newell Highway that currently experience congestion and a lower posted 
speed limit due to poor pavement conditions. The proposal would contribute to a more 
efficient and productive freight industry by providing heavy duty pavements that can 
accommodate the growth in larger, restricted access freight vehicles and higher traffic 
loadings. 

2.1.5  NSW  State  Infrastructure  Strategy   

The NSW State Infrastructure Strategy 2012–2032 (NSW Government, 2014) highlights the 
importance of sustaining productivity growth in the State’s major centres and regional 
communities. 

One of its strategic priorities is to secure future growth for western NSW with investment in 
freight productivity on the Golden Highway, New England Highway, and Great Western 
Highway corridors. This includes a commitment of at least $500 million of funding for the 
Newell Highway, which is expected to deliver various projects including the proposal. 

The proposal would help to fulfil this strategic priority by providing an improved road pavement 
between Mungle Back Creek to Boggabilla. 

2.1.6  NSW R oad  Safety  Strategy  2012–21  

The NSW Road Safety Strategy 2012–21 (TfNSW, 2012) aims to improve road safety. This 
takes a holistic view of the road transport system and interactions among the key components 
of that system – the road user, the roads and roadsides, the vehicle and travel speeds. It 
recognises all these components have a role to play in helping to keep road users safe. 

The strategy has a target to reduce fatalities to at least 4.3 per 100,000 population by 2016 
together with at least a 30 per cent reduction in fatalities and serious injuries by 2021. 

The proposal would help to achieve these targets by reducing unsafe heavy vehicle traffic 
movements and providing a wide centre line, a wider road formation, dedicated overtaking 
lanes, local road intersection improvements and a smoother ride for heavy vehicles. These 
improvements are expected to reduce the possibility of vehicle loss-of-control and cross 
carriageway crashes. 

2.1.7  NSW  Freight  and Ports  Strategy  

The NSW Freight and Ports Strategy (NSW Government, 2013) aims to create a transport 
network where goods move efficiently to their markets. 

The proposal would help to achieve this by providing an upgraded highway that supports the 
forecasted traffic growth (including freight) and by supporting the north–south freight 
movement between NSW and the Queensland border. 
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2.1.8  New  England North West  Regional  Transport  Plan  

The New England North West Regional Transport Plan (TfNSW, 2013) supports the NSW 
Long Term Transport Master Plan and outlines specific actions to address the transport 
challenges of the New England North West region. It acknowledges the Newell Highway as an 
important route that connects Melbourne and Brisbane via central NSW. 

The heavy-duty pavement construction on the Newell Highway between Narrabri and the 
Queensland border and the provision of additional overtaking lanes on the Newell Highway to 
improve safety are short-term actions under the plan. The proposal would contribute to the 
completion of these actions. 

2.1.9  Newell  Highway  Corridor  Strategy  

The Newell Highway Corridor Strategy (NSW Government, 2015) guides the long-term 
management of the Newell Highway. The proposal would meet the following objectives of the 
strategy: 
•	 improve travel efficiency for local and regional road users through catering for the corridor’s 

mix of heavy vehicles, light vehicles and tourist traffic. The proposal would deliver new 
road pavement suitable for all type of vehicles including double road trains, AB triples and 
B triples 

•	 improve freight productivity by extending the areas accessible to High Productivity Vehicles 
and supporting industry to progressively adopt modern vehicles. The proposal would 
contribute to deliver a freight network along the Newell Highway that efficiently supports 
the projected growth of the NSW economy 

•	 maintain and improve asset condition through progressively upgrading the highway to 
heavy duty pavement to ensure the corridor can accommodate High Productivity Vehicles 
while optimising safety, efficiency and reliability. The proposal would deliver a pavement 
suitable for all vehicle types, including heavy vehicles, and would improve travel reliability 
and travel times for all road users 

•	 improve access to and from major regional facilities, as well as between existing and 
developing residential and commercial areas. The proposal would improve local road 
intersections along the highway alignment and reduce travel time between Moree and 
Goondiwindi 

•	 support key freight movements along the corridor servicing mining, agriculture and 
emerging industries. The proposal would enhance the efficiency of the Melbourne– 
Brisbane freight corridor, particularly the Mungle Back Creek to Boggabilla section, which 
is a main access route for regional agriculture, mining, forestry, cotton and timber 
industries 

•	 enhance road safety for all road users over the length of the corridor by implementing the 
safe systems approach to the road’s design and management; progressively implement 
the wide centreline treatment. The proposal would include a wide centreline, which would 
minimise risk of road accidents. 

2.1.10  New  England North West  Strategic  Regional  Land  Use Plan  

The New England North West Strategic Regional Land Use Plan (DPE, 2012) establishes a 
planning framework to support growth, protect the environment and respond to competing land 
uses, while preserving key regional values over the next 20 years in the New England North 
West region. The plan acknowledges the Newell Highway as part of the National Land 
Transport Network, as a major connection linking north-western NSW regional centres to 
Melbourne and Brisbane and is heavily used by industry, with some sections having a 50 per 
cent heavy vehicle freight mix. 

The proposal would provide safer and more efficient connection for road users between Moree 
and Boggabilla. 
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2.2  Existing highway  and infrastructure  
The proposal would occur along the Newell Highway, which is the longest highway in NSW. 
The highway runs generally north–south, parallel to the east coast, about 400 kilometres 
inland. It is the main inland direct road link between Victoria and Queensland, bypassing the 
more congested coastal areas, and is also an essential road connection for central western 
NSW. 

The Newell Highway carries large volumes of inter-regional and local freight traffic, and is 
increasingly catering for significant volumes of tourist traffic. 

The section of the highway between Mungle Back Creek and Boggabilla comprises two lanes 
(one in each direction) with no overtaking lanes and a posted speed of 110 kilometres per 
hour. 

The pavement along the Newell Highway between Mungle Back Creek and Boggabilla has 
significant road surface and structural deficiencies. It was constructed in the 1960s using poor 
quality natural gravel and a pavement thickness appropriate for the low volumes of regional 
traffic during that period. Today, Roads and Maritime estimates 98 per cent of the road along 
this section of the highway has a remaining life of 10 years or less. Due to its structural 
limitations, the road is also at heightened risk of catastrophic pavement failure caused by 
rainfall. 

Roads and Maritime has carried out rehabilitation and construction activities on this section of 
the highway using granular pavement. However, these have not yielded a satisfactory level of 
service for the full design life of the pavement. 

These deficiencies, coupled with a strong freight demand, are affecting travel reliability and 
travel times for freight movements between Victoria and Queensland, increasing maintenance 
costs, and reducing road safety. 

2.3  Proposal  objectives  
The primary objective for the proposal is to provide productivity gains across the economy, 
by improving the efficiency of freight movements on the National Land Transport Network. 

More specifically, the proposal aims to: 
•	 increase travel reliability and reduce travel times on the Newell Highway 
•	 reduce vehicle operating costs on the Newell Highway 
•	 reduce the costs of maintaining the Newell Highway 
•	 improve the safety of the Newell Highway 
•	 improve freight efficiency. 

Other supporting objectives of the proposal are to: 
•	 ensure route development meets the standards required of the National Land Transport 

Network 
•	 develop a proposal that contributes to the economic development of the region and 

improves transport efficiency on this section of the Newell Highway in terms of travel time 
and vehicle operating costs 

•	 ensure that all potential impacts of the proposal on the local community are assessed and 
appropriate mitigation measures are developed 

•	 ensure broad road safety objectives are met by reducing the crash rate along the Newell 
Highway 

•	 ensure an adequate level of service for existing and predicted traffic volumes 
•	 ensure route development minimises the impact on environmentally sensitive areas and 

that appropriate mitigation measures are included in the proposal to manage any impact 

Newell Highway Mungle Back Creek to Boggabilla heavy duty pavement 
Review of Environmental Factors 

28 



 

       
    

 

        
           

      
         

         
             

      
 

           
        

   
     

 
    

 
       

          
        

           
       
         

  
         

 
         

         

    
         

        
 

        
 

           
  

    
       

 
        

      
 

•	 ensure stakeholder involvement in all phases of the proposal development 
•	 ensure compatibility of the road network and the long-term land use planning for the area. 

2.4  Alternatives  and  options considered  

2.4.1  Strategic alternatives  
The Strategic Business Case Application for Federal Funding – Scoping and Development 
Phase (RMS, 2015) documents the alternatives considered for the proposal. The report 
acknowledges freight traffic on the Newell Highway between Mungle Back Creek and 
Boggabilla is at the point where a heavy duty pavement is required but there is no capacity or 
alignment issue requiring a total reconstruction of the road. 

There are minimal possible alternatives for this section of the highway as it is confined to the 
existing corridor. The two alternatives considered by Roads and Maritime were: 
•	 do nothing 
•	 replace existing pavement with a heavy duty pavement. 

These alternatives are described below. 

Do nothing 
This alternative would involve the continued use and maintenance of the existing highway with 
no money allocated for upgrading or widening the pavement. Under this alternative: 
•	 routine maintenance requirements would continue to increase as the road surface and 

base continue to deteriorate at an increasing rate until complete road failure occurs 
•	 there would be increasing delays due to patching and other maintenance work 
•	 Travel speeds and reliability would decrease and operating costs increase as pavement 

roughness increases 
•	 the expected pavement quality would be unlikely to improve road safety. 

In summary, the “do nothing” alternative would not meet the proposal objectives and, for this 
reason, it was no longer considered by Roads and Maritime. 

Heavy duty pavement 
Under this alternative, a managed heavy duty road and a wider centre line would be 
constructed to upgrade the highway between Mungle Back Creek and Boggabilla. 

This alternative would be significantly more expensive than the do nothing alternative, but it 
would: 
•	 provide significant benefits for the freight industry in terms of travel time reliability and 

vehicle maintenance and operating costs 
•	 reduce maintenance costs 
•	 improve road safety for all users. 

Providing a managed heavy duty road alternative would achieve the proposal objectives and it 
is therefore preferred by Roads and Maritime for the proposal. 
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2.4.2  Construction options  
Roads and Maritime examined various options for the constructability of the proposal and for 
the type of pavement to be used. These options are documented in the Options report HW17 
(Newell Highway) Mungle Back Creek to Boggabilla Heavy Duty Pavement (RMS, 2016). 

Two options were considered for construction of the road formation and pavement: 
•	 online option. This would involve closing one lane of the highway to allow construction 

work to be completed in the other half. One open lane would be maintained to allow 
vehicles through the site 

•	 adjacent widening option. This would involve sections of road about five kilometres long 
being constructed parallel to existing highway, mostly to the east (adjacent construction to 
the west of the highway would trigger private property acquisition in some locations and 
was not further considered by Roads and Maritime). 

Methodology for selecting the preferred constructability option 
The two options were comparatively assessed against the following criteria: 
•	 road geometry 
•	 pavement issues 
•	 construction work zones and staging requirements 
•	 drainage issues 
•	 road safety issues 
•	 property impacts 
•	 vegetation clearing requirements 
•	 aboriginal heritage impacts 
•	 utility impacts 
•	 cost. 

The comparative assessment results were examined by Roads and Maritime at a 
Constructability and Safety in Design Workshop on 24 and 25 May 2016. 

Options assessment and analysis 
Table 2-1 presents the comparative assessment of the options. The adjacent widening option 
appears to have the following advantages: 
•	 better road geometry 
•	 less imported material for construction 
•	 less traffic disruptions 
•	 higher construction speed limits 
• a shorter construction delivery program 
• opportunities to improve highway flood immunity. 

However, the adjacent widening option would also have greater vegetation clearance impacts 
and utility conflicts. 

Both options would be similar in terms of: 
•	 culvert upgrades at watercourses, which are areas of Aboriginal heritage potential 
•	 Construction cost 
•	 private property acquisition (neither option would require property acquisition). 
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Table 2-1 Constructability options analysis
	

Criteria Online option Adjacent widening option 

Geometry Current road design standards would 
not be achieved at some locations. 

There would be limited opportunity to 
improve road geometry. 

The need for additional curves at the 
tie-ins would be avoided. 

Current road design standards would 
be achieved. 

Road geometry would be improved. 

Additional curves would be required at 
the tie-ins between the existing 
carriageway and the offline option. 

Pavement Significantly higher volumes of Lower volumes of imported material 
issues imported material would be needed to 

treat the existing road formation. 

The option would require widening on 
both sides of the road formation, 
which could introduce ground 
settlement issues between the 
existing subgrade and the treated 
exposed subgrade required for the 
widening. 

would be needed as pavement 
material from the existing carriageway 
would be recycled as construction 
progresses. 

The option would minimise the risk of 
differential settlement. 

Construction 
work zones 
and staging 
requirements 

Substantial traffic management would 
be needed when compared with the 
adjacent widening option. 

One-way traffic during construction 
would be needed. Construction work 
zones and personnel would be closer 
to the highway’s live traffic. 

The option would require less work 
associated with maintaining property 
accesses and intersection 
connections through construction. 

The option would require shorter and 
slower work zone lengths (2–3 km 
work zones at 40 km/h). 

The option would require a longer 
construction delivery program. 

The option would require less traffic 
management. 

Two-way traffic during construction 
would be maintained. Construction 
work zones and personnel would be 
further away from the highway’s live 
traffic. 

Access points to property accesses 
and intersection connections through 
work zones would need to be 
considered and managed throughout 
construction. 

The option would require greater and 
faster work zone lengths (4–5 km 
work zones at 80 km/h). 

The option would require a shorter 
construction delivery program. 

Drainage The majority of the existing box 
culvert structures would be 
maintained and extended. All pipe 
culverts would be replaced. 

The majority of the existing structures 
would need to be completely 
replaced. 
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Criteria Online option Adjacent widening option 

Road safety The option would involve increased 
interface between people, plant and 
equipment and live traffic. 

The option would cause longer traffic 
delays, leading to driver frustration. 

The option would have a narrower 
width/footprint of work area available. 

The option would have greater conflict 
with emergency services. 

The option would involve reduced 
interface between people, plant and 
equipment and live traffic. 

The option would cause shorter traffic 
delays. 

The option would have a wider 
width/footprint of work area available. 

The option would have less conflict 
with emergency services. 

The option would be potentially closer 
to overhead utilities. 

Property Private property acquisition would not Private property acquisition would not 
impacts be required. 

Adjustments to existing property 
accesses would not be required. 

Fencing within the road reserve would 
not be impacted. 

be required. 

Adjustments to existing property 
accesses would be required to tie in 
with the new road geometry. 

Some fencing within the road reserve 
would need to be removed and 
reinstated. 

Vegetation Less native vegetation clearance More native vegetation clearing would 
clearing would be required. be required, with impacts on the 

Brigalow within the Brigalow Belt 
South, Nandewar and Darling 
Riverine Plains bioregions 
endangered ecological community. 

Clearing and grubbing of topsoil would 
expose the existing black soil to 
moisture ingress during wet periods. 

Aboriginal The option would avoid known The option would avoid known 
heritage Aboriginal heritage sites, artefacts and Aboriginal heritage sites, artefacts and 
impact scarred trees. 

Culvert extension work would occur 
on areas of Aboriginal heritage 
potential (ie watercourses). 

scarred trees. 

Culvert replacement work would occur 
on areas of Aboriginal heritage 
potential (ie watercourses). 

Utility impact The option would conflict with fewer 
utilities. 

The option would conflict with more 
utilities, including underground 
telecom cables and overhead power 
lines. 

Preliminary 
cost estimate 
(2016 $) 

$ 122.6 million $90.3 million 
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Preferred constructability option 
The Constructability and Safety in Design Workshop examined the two options and highlighted 
additional potential benefits associated with the adjacent widening option, including: 
•	 reduced traffic management overheads 
•	 reduced overheads due to a shorter construction program 
•	 reduced costs due to higher productivity (ie larger work zones and minimal restrictions) 
•	 savings through the implementation of consistent construction procedures 
•	 greater workplace health and safety benefits for onsite workers and road users. 

Workshop attendees agreed that the best outcome would be that two-way traffic be 
maintained adjacent to the work zones with the adjacent widening option offering better traffic 
management outcomes. 

For these reasons, the adjacent widening option was chosen as the preferred option to build 
the proposal. 

Workshop attendees acknowledged the impacts of the preferred option on the Brigalow within 
the Brigalow Belt South, Nandewar and Darling Riverine Plains bioregions endangered 
ecological community, as well as impacts on areas of Aboriginal archaeological potential and 
utility conflicts. 

2.4.3  Pavement  options  
This section presents a summary of the pavement types considered to deliver the proposal, 
the methodology followed for the assessment of pavement options and the rationale behind 
the selection of the preferred pavement option. 

Methodology for selection of preferred pavement type 
The following methodology was followed for selecting the preferred pavement option: 
•	 develop preliminary pavement options and a costing for each option 
•	 develop alternative (non-conforming) pavement options 
•	 refine options and identify a preferred pavement option. 

These steps are discussed in the sections below. 

Development of preliminary pavement options 
Roads and Maritime developed 13 preliminary pavement options for the proposal. These 
pavement options were assessed to determine: 
•	 whether they comply with Roads and Maritime standards and specifications 
•	 their suitability for the black soil conditions in the area. Typically, black soils are very weak, 

with a high moisture sensitivity and swell which limits the durability of the road pavement 
•	 the cost for each pavement option. 

The pavement options were examined by Roads and Maritime at an optioneering workshop 
held on 26 February 2016. The workshop findings can be summarised as follows: 
•	 all pavement options comply with Roads and Maritime pavement standards and QA 

specifications 
•	 there would be a need to treat the road subgrade (ie the layer of material that rest beneath 

the pavement layer) regardless of the pavement option considered to protect the pavement 
from the high moisture and swelling properties typical of black soils and to protect the 
pavement design life. 

Following the workshop, strategic cost estimates for the pavement options were undertaken. It 
was found that the options would cost significantly more than the project budget, so Roads 
and Maritime chose to develop more cost-effective (non-conforming) options that could 
potentially be delivered within the project budget. 
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Development of more cost-effective (non-conforming) pavement options 
Roads and Maritime developed two non-conforming pavement options for the proposal. 

Option 1 
Option 1 would involve widening the existing road formation on one side only to a road surface 
width of 12 metres, with an overlay applied over the full width. A schematic of the cross section 
is presented in Figure 2-1 while the cost estimates for various design life periods considered 
are presented in Table 2-2. 

Figure 2-1 Schematic cross section of Option 1 

Option 2 
Option 2 would involve strengthening the existing pavement with pavement overlays of various 
thicknesses applied over the full width to achieve a given design life. No road widening would 
be provided, with the exception of a wider shoulder in some locations to achieve a consistent 
sealed width over the entire length of the proposal. A schematic of the cross section is 
presented in Figure 2-2 while the cost estimates for various design life periods considered are 
presented Table 2-2. 

Figure 2-2 Schematic cross section of Option 2 
Table 2-2 Comparison of cheaper pavement options 

Pavement type Pavement 
thickness (mm) 

Design life
(years) 

Option 1 cost
(2016 million $) 

Option 2 cost
(2016 million $) 

Asphalt 250 18 178.7 124.1 

Asphalt 300 40 199.7 142.2 

Granular (2 coat 
seal) 

200 30 117.0 79.6 

Newell Highway Mungle Back Creek to Boggabilla heavy duty pavement 
Review of Environmental Factors 

34 



 

       
    

 

  
          

        
 

          
 

        
      

       
  

         
        

      
   

 
        

           
         

         
         

    
 

    
       

   

      
          

          
       

 
           

        
     

 
        

      
         

         
 

       

   

    

        
  

           
   

    
 

Options assessment 
A value engineering workshop was held on 5 May 2016 with representatives from Roads and 
Maritime to analyse these options. The outcomes of this analysis can be summarised as 
follows: 
•	 Option 1 would be more expensive to build than Option 2 for all design life periods 

examined 
•	 Option 1 would deliver a wider road, which would provide safety improvements. Option 2 

would maintain the existing road width, limiting road safety enhancement opportunities 
•	 Option 1 would require the extension of existing culvert structures while Option 2 would 

avoid such additional work 
•	 Option 1 would create the risk of cracking and/or rut between the existing road formation 

and the newly widened portion. Also, the joint between the new and existing pavement 
would lie within the wheel path, which is undesirable. None of these design issues would 
occur under Option 2. 

Value engineering workshop participants agreed that although Option 2 would be the cheapest 
option, it would deliver a road width that would fail to meet the proposal objective of improving 
the safety of the Newell Highway and also the Newell Highway Corridor Strategy objective to 
enhance road safety for all road users over the length of the corridor. Option 2 would also 
negate the opportunity to provide wider carriageways and a wider median. Option 2 was 
therefore not considered feasible. 

After the value engineering workshop, Roads and Maritime decided to proceed with the 
refinement of Option 1 to provide a pavement solution that would achieve the proposal 
objectives and adhere to the project budget. 

Options refinement and identification of a preferred pavement option 
The options investigated were based on Californian Bearing Ratio (CBR) values of three or 
five per cent (CBR is a soil test to determine the force required to penetrate a particular type of 
soil; the results are expressed in percentage of compaction). 

The outcomes of the various workshops were that it was important to achieve a 40-year 
design, maintain two-way traffic wherever possible and address the weak expansive clay 
materials while minimising cost. 

Accordingly, the preferred option which best reflects these outcomes consists of a lime 
stabilised select subgrade layer, overlaid with a full depth foamed bitumen base. This 
represents an amalgamation of a number of pavement rehabilitation options investigated by 
Roads and Maritime. The profile of the preferred pavement option is described in Table 2-3. 

Table 2-3 Typical profile of the preferred pavement option for the proposal 

Layer Thickness (mm) Comments 

Base 400 Foam stabilised layer 

Sub-base 350 Mixed layer of recycled pavement material and in situ 
subgrade material stabilised with lime 

In situ subgrade 2% CBR Sections of the pavement that are not subject to 
flooding would be designed to 5% CBR* 

* CBR: Californian Bearing Ratio.
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3 Description of  the proposal  

This chapter provides a detailed description of the proposal including the main proposal 
elements, relevant design criteria, the key engineering and environmental constraints, and 
how the proposal would be constructed. The description of the proposal documented in this 
section would be subject to review and refinement during detailed design stage. 

3.1  The  proposal  
Roads and Maritime Services (Roads and Maritime) propose to provide a heavy duty road 
over approximately 28 kilometres of the Newell Highway between Mungle Back Creek and 
Boggabilla within the Moree Plains local government area, NSW. 

The main features of the proposal are to: 
•	 provide heavy duty pavement 
•	 widen the road 
•	 provide dedicated overtaking lanes 
•	 upgrade intersections 
•	 improve access to private property 
•	 provide road delineation, sign posting and roadside furniture 
•	 upgrade drainage to improve the Newell Highway flood immunity up to a 20-year average 

recurrence interval when feasible and reasonable 
•	 provide water supply infrastructure to facilitate the construction and maintenance of the 

proposal. 

The project may involve a staged construction process, dependant on available funding. 

The main features of the proposal are shown in Figure 1-2 and discussed in the following 
sections. 

3.1.1  Provision of  heavy duty pavement  and widened road  

Heavy duty pavement 

The existing pavement would be replaced with new pavement capable of withstanding loads 
from large heavy vehicles including AB and B-triples and double road trains. The typical profile 
of the existing pavement and an indicative profile of the proposed pavement are presented in 
Figure 3-1. The proposed pavement cross section would be revised and refined during 
detailed design to ensure it responds to the various geotechnical conditions along the proposal 
alignment. 

Road widening 
The width of the existing pavement seal varies throughout the proposal area, and is typically 
between seven and nine metres wide, while the formation is about 10 metres wide. The 
proposal would increase the pavement seal and widen the formation to about 12 metres by 
either widening the pavement of the existing highway or constructing a new pavement 
adjacent to the existing highway. Typical road cross sections are presented in Figure 3-2. 
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Existing pavement profile Proposed pavement profile
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      Figure 3-1 Existing and proposed typical pavement profiles
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Figure 3-2 Typical cross sections for the upgraded road
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3.1.2  Overtaking  lanes  

There would be an overtaking lane between chainages 107,400 and 108,900 northbound and 
between chainages 103,550 and 105,500 southbound to allow for slower vehicles to be 
overtaken. Overtaking lanes would be line-marked so all traffic is initially directed into the left 
lane with the inner lane used for overtaking. 

The location of the overtaking lanes is presented in Figure 1-2 while the typical overtaking lane 
cross section is shown in Figure 3-3. 

Figure 3-3 Typical cross section for the overtaking lane 

3.1.3  Local  road  intersection improvements  
The types of local road intersection improvements that would be implemented as part of the 
proposal are shown in Figure 3-4 and would involve: 

•	 basic right turn. This intersection improvement would involve shoulder widening on the 
highway to allow through traffic to manoeuvre around a vehicle slowed or stopped to turn 
right into a minor road 

•	 channelised right turn. This intersection improvement would involve the construction of a 
designated right-turn lane on the highway for traffic turning into a minor road 

•	 basic left turn. This intersection improvement would involve shoulder widening on the 
highway to allow through traffic to manoeuvre around a vehicle slowed or stopped to turn 
left into a minor road 

•	 auxiliary left turn. This treatment would involve a designated left-turn lane for traffic turning 
into a minor road. 

Public road intersections would be designed to allow for the manoeuvres required by a 36.5 
metre B triple truck based on a design speed of 120 kilometres per hour and would have a bus 
stop. 

The following improvements are proposed at private property access road intersections: 
•	 basic right-turn treatment with a rural bus stop at all accesses serving three or more 

dwellings 
•	 basic right-turn treatment with standard rural property access and rural bus stop where a 

right turn and a bus stop are currently in place 
•	 standard rural property access at all other private property accesses to the Newell 

Highway. 
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Figure 3-4 Proposed road intersection improvements
	

The road intersections to be improved are listed in Table 3-1 and shown in Figure 1-2.
	
The intersections to be improved and the type of improvement proposed would be reviewed 

and refined during detailed design.
	

Table 3-1 Proposed local road intersection improvements
	

Chainage Intersection Proposed improvement 

91,880 Dorans Road Basic right turn and basic left turn 

93,500 Hohns Road Basic right turn and auxiliary left turn 

98,380 Letterbox Road / Doggedly 
Boggabilla Road 

Channelised right turn and basic left turn 

89,760 
(east) 1x homestead Property access 
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Chainage Intersection Proposed improvement 

89,760 
(west) 1x homestead Property access 

92,340 
(east) 1x homestead Property access 

92,340 
(west) 2x homesteads Property access 

92,450 
(west) 1x homestead Property access 

94,710 
(west) 1x homestead Property access 

96,540 
(east) 1x homestead Property access 

96,540 
(west) 1x homestead Property access 

97,020 
(east) 3x homesteads Basic right turn with rural bus stop 

97,020 
(west) 1x homestead Property access 

98,600 
(east) 1x homestead Property access 

100,540 
(west) 2x homestead Property access 

101,830 
(east) 1x homestead Property access 

105,280 
(east) 3x homesteads Basic right turn with rural bus stop 

106,960 
(west) 1x homestead Property access 

109,330 
(east) 1x homestead Property access 

109,330 
(west) 1x homestead Property access 

109,860 
(west) 1x homestead Property access 

111,710 
(east) 1x homestead Property access 

111,850 
(west) Access to Crown land Property access 
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Chainage Intersection Proposed improvement 

112,200 
(west) 1x homestead Property access 

113,530 
(west) 

Lowes Road Channelised right turn and basic left turn 

114,640 
(west) 

1x farm complex / existing 
access Basic right turn with rural bus stop 

114,700 
(east) Garbage depot access Basic right turn and auxiliary left turn with 

rural bus stop 

3.1.4  New  road delineation,  sign posting and roadside  furniture  

Line marking, raised pavement markers, post-mounted delineators and chevron hazard 
markers would be provided as well as advisory, regulatory and warning signs. 

Edge lines, a barrier line, width markers, a ‘narrow bridge’ sign and ‘no overtaking on bridge’ 
signs would be provided at Whalan Creek Bridge. 

Safety barriers would be installed at locations where identified as necessary by the design. 

3.1.5  Drainage  upgrades  

The proposal would replace the majority of existing culverts along the alignment with new 
culverts. 

New culverts would be installed on sections of the alignment crossing Whalan Creek 
floodplain and other major watercourses to manage afflux impacts and maintain the required 
road flood immunity. The new culverts are likely to be reinforced concrete pipes but reinforced 
concrete box culverts could also be considered. 

Culverts would also be installed under local road intersections to provide continuity for table 
drains. The existing longitudinal drainage system comprising low embankments with no kerbs 
would be maintained. 

Earth material beneath the proposed culverts would be treated at locations where black and 
soft soils are known to occur to minimise the risk of structural damage to the culvert from black 
soil shrink and swell movements. 
The locations of the proposed drainage upgrades are shown in Figure 1-2. These locations 
would be reviewed and refined during detailed design. 

3.1.6  Water  supply  infrastructure  

The proposal would involve building a river water pump to meet the water needs for the 
construction of the proposal and to meet future road maintenance activities once the proposal 
is in operation. These are described below. 

MacIntyre River water pump 
A water pump to extract water from the MacIntyre River would be built on land adjacent to the 
Boggabilla boat ramp, off South Street, Boggabilla (see location in Figure 1-2). The land to be 
occupied by the water pump is road reserve and Crown land under Moree Plains Shire 
Council management (Lot 291 DP727837). The following infrastructure would be built: 
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•	 a water pump 
•	 a pump house to enclose the water pump and provide an acoustic shield 
•	 improvements to Boggabilla boat ramp access road, including road surface treatment 

and road widening at the north-east end (river end) to enable safe turning of water tank 
trucks. 

Roads and Maritime would need Moree Plains Shire Council consent to build and operate the 
above infrastructure on council’s managed land. Water Supply Works Approval under the 
Water Management Act 2000 would be also needed from NSW Department of Primary 
Industries (Water) for the water pump (refer to Section 7.3). 

Groundwater boreholes 

The installation of boreholes would only be considered if necessary but these are unlikely at 
this time. If boreholes are necessary, Water Supply Works Approval under the Water 
Management Act 2000 would be required from NSW Department of Primary Industries (Water) 
(refer to Section 7.3). 

Any borehole location would be based on results from geotechnical and groundwater 
investigations, and would meet the following criteria: 
•	 located near the proposal construction footprint 
•	 located on land with low ecological and heritage value 
•	 located on Roads and Maritime or Crown land 
•	 located at least 200 metres away from noise and air quality sensitive receivers 
•	 good access to existing roads. 

3.2  Design  criteria  and engineering constraints  

3.2.1  Design  criteria  

Roads and Maritime is committed to deliver high quality infrastructure, and has adopted 
recognised design standards and criteria to guide the development of the proposal. The 
design for the proposal is being prepared in accordance with a design management system 
certified under AS/NZS ISO 9001:2008 Quality Management Systems. The proposal would be 
designed generally in accordance with the relevant Australian Standards, Austroads design 
standards, and Roads and Maritime standards including: 

•	 Austroads Guide to Road Design (Austroads, 2016) 
•	 Roads and Maritime Supplements to the Austroads Guide (Roads and Maritime, 2015) 
•	 Austroads Guide to Traffic Management (Austroads, 2015) 
•	 AS1742 Manual of Uniform Traffic Control Devices (Standards Australia, 2014) and 

RMS Supplements 
•	 Austroads Guide to Pavement Technology Part 2: Pavement Structural Design (2012) 

and Roads and Maritime Austroads Guide (2015) 
•	 AS5100 Bridge Design (Standards Australia, 2014). 

The key design criteria for the proposal are listed in Table 3-2. 
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Table 3-2 Proposal design criteria
	

Design element Criteria 

Posted speed limit 110 km/h 

Design speed 120 km/h 

Number of lanes 2 

Typical traffic lane width 3.5 m 

Shoulder width 2 m 

Median width (painted) 1 m 

Verge width Generally 1 m with rounding but 0.5 m in areas where the road 
surface is no more than 1 m above the natural surface. 

Batter slope 4:1 minimum 

Pavement life 15-17 years 

Flood immunity Zero afflux in the one in 10 year Average Recurrence Interval 
(ARI) flood event on surrounding properties unless agreed with 
affected property owners. 

Improve carriageway flood immunity up to a 20 year ARI for the 
upgraded highway, where feasible and reasonable. 

3.2.2  Urban design objectives,  principles  and landscape strategy  

Urban design objectives  and principles  
The urban design objectives and principles listed in Table 3-3 have been used to guide the 
development of the proposal. 
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Table 3-3 Urban design objectives and principles
	

Objective Design principles 

Protect and • maintain and enhance the landscape experience of the driver 
enhance • retain and reinforce the character of the route, in particular the distinction 
existing views, between open pastures and roadside vegetation 
character and • maximise opportunities to enhance the driver experience through the 
cultural values borrowed landscape outside of the road corridor, to foster a sense of place 
of the corridor for the journey along the Newell Highway 

• draw on existing vistas and views to create a sequence of opening and 
enclosed views for the motorists 

• minimise tree clearing. Wherever possible retain and protect existing trees 
as important features defining the future character of the road 

• minimise impact on the MacIntyre River foreshore through the remediation 
of vegetation removal. 

Maintain the • minimise the physical footprint of the highway upgrade, including during the 
integrity of construction stages 
existing • minimise the impact of the highway upgrade on native vegetation 
ecological • avoid the introduction of environmental weeds 
systems • implement comprehensive water quality control measures 

• maintain the integrity of indigenous plant communities and topsoils 
• maintain the ecological functionality and long-term sustainability of 

revegetated areas. 

The urban design strategy includes treatment to landscape formations, roadside furniture and 
revegetation to integrate the proposal with the existing character of the area. These key 
components of works are captured in Figure 3-5. 

Figure 3-5 Typical cross section of new road alignment 

Landscape strategy 
The general approach to the landscape strategy for the proposal is to provide a well vegetated 
road corridor that integrates the highway with the surrounding landscape and provide 
motorists with a sense of place along the highway journey. The planting would strike a balance 
between screening the highway and work areas from the sensitive views in the surrounding 
areas and maintaining key views from the highway to the surrounding landscape. 
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The proposed landscape strategy would revegetate residual land affected by highway 
construction work. The type of revegetation would be determined by a combination of 
surrounding landscape character as well proximity to existing ecological habitats and wildlife 
corridors. Areas outside verges would be revegetated where possible to minimise the visual 
scale of the highway. Revegetation of fill embankments and shallow cut batters would be done 
to stabilise the earthwork, minimise their visual impact and integrate them with the character of 
the surrounding landscape. There would also be provision of planting and revegetation to 
screen the temporary ancillary facilities from sensitive adjacent land uses. 

Please refer to Appendix E for additional information on the landscape strategy for the 
proposal. 

3.2.3  Engineering constraints  

The design and construction of the proposal has considered a number of engineering issues 
and constraints. The main issues and constraints are discussed below. 

Existing pavement condition 
The existing pavement has exceeded its anticipated service life and is vulnerable to rapid 
deterioration during wet weather events. The majority of the road formation presents signs of 
settlement and shape loss which is characteristic of black soil subgrades. The deformation of 
the pavement appears to be caused by a combination of weak base material, insufficient 
pavement thickness, and poorly confined base material at the edge of the pavement. This 
represents a constraint due to the limited opportunities for retaining the existing pavement. 

Soil conditions 
The proposal is located within an extensive black soil plain. Typically, black soils expand and 
contract, are very weak and with a high moisture sensitivity which limits the durability of the 
road pavement. (Refer to Section 6.7 for a discussion on existing soil conditions.) 

Source of materials 
The proposal is located far from sources of road building materials of good quality. A range of 
possible suitable material sources have been considered for the proposal including, 
established hard rock quarries over 100 kilometres from the proposal, new hard rock quarries, 
borrow pits near the proposal area, re-using existing pavement material, and modified 
subgrade material. (Refer to Section 3.8 for further details on proposed source of materials.) 

Limited reliable water sources 
There are limited reliable water supply options for construction and maintenance activities. The 
MacIntyre River is the only reliable water source in the proposal area. (Refer to Section 3.8 for 
details on proposed water sources.) 

Topographical profile and drainage 
The extremely flat longitudinal profile of the proposal presents challenges to subsurface and 
longitudinal drainage. This flat topographical profile constrains the ability of the land on either 
side of the road formation to quickly drain following large floods or rainfall events. Table drains 
are cut below the natural surface level in flat terrain. 

Utilities infrastructure 
Utilities infrastructure includes electricity, telecommunications and water services, which may 
need to be protected or relocated during construction. (Refer to Section 3.12 for more details 
on utility infrastructure.) 
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3.3  Construction timing  
Construction of the proposal is anticipated to start mid-2017 and be completed by June 2019. 

The project may involve a staged construction process, dependant on available funding. 

3.4  Construction activities  and methods 
The proposal would be constructed using conventional methods used on most pavement 
projects. These methods may be modified or refined to respond to engineering and 
environmental constraints relevant to the proposal area. 

3.4.1  Construction activities  

The construction phases and activities are described in Table 3-4. 

Table 3-4 General construction activities 

Construction 
phase 

Activities 

Pre- • installation of pre-construction work erosion and sediment controls 
construction • adjustment and/or relocation of utilities and farm infrastructure 
work • temporary relocation of bus stops to locations agreed with bus service 

provider 
• installation of boundary fencing 
• surveys 
• upgrade of minor access roads 
• vegetation clearing and grubbing. 

Establishment 
of water supply 
infrastructure 

• installation of MacIntyre River pump station 
• installation of groundwater boreholes (if needed). 

Site • temporary removal of fencing that conflicts with the construction work 
establishment zone 

• site establishment, set-up of stockpile sites and ancillary facilities 
• temporary traffic management arrangements 
• construction of access roads 
• progressive installation of environmental controls including exclusion 

zones and erosion and sediment controls 
• other activities determined by the environmental representative 

(construction contractor or Roads and Maritime) to have minimal 
environmental impact 

• construction of diversion drains and sedimentation control measures 
(where required) 

• clearing of vegetation and processing of materials 
• temporary upgrade work for existing local roads and intersections. 
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Construction 
phase 

Activities 

Drainage • establishment of erosion and sediment controls and specific water 
upgrade quality controls to capture any dirty water generated during work 

• establishment of construction work zones at the culvert inlet/outlet 
• establishment of traffic control measures 
• demolition and removal of existing structure 
• reuse sub-base subgrade stabilised (SSS) layer 
• stabilisation of lime in situ 
• construction or extension of culverts including any channel diversions 
• installation of scour protection as required. 

Pavement • clearing and grubbing of topsoil; and stripping, ripping and compaction 
upgrade of subgrade 

• excavation of existing pavement material, 
• reuse sub-base subgrade stabilised (SSS) layer 
• stabilisation of lime in situ 
• place plant mixed foamed bituminous stabilised (FBS) layer 
• laying of asphalt layers, including surfacing 
• construction of verges and batters. 

Finishing work • installation of pavement markings, signposting and other road furniture 
• progressive landscaping and tree planting 
• reinstatement of fencing 
• site clean-up and demobilisation, including restoration of ancillary 

facilities and access roads (where required). 

3.4.2  Construction methods  

Pre-construction work 
Clearing and grubbing activities would be carried out in accordance with the Roads and 
Maritime QA Specification G40 – Clearing and Grubbing. Up to 75.3 hectares of vegetation 
would be cleared to enable construction of the proposal. The impact of the removal of this 
vegetation is assessed in Section 6.1.3. 

Establishment of water supply infrastructure 
A water pump site would be located on the banks of the MacIntyre River to supply water 
throughout the construction phase. If necessary, groundwater boreholes would be established 
to supplement this water supply. 

Establishment of the water pump would involve: 
•	 site preparation including temporary fencing, clearing of minor vegetation and exclusion 

zones for mature trees and other large vegetation 
•	 treatment of the Boggabilla boat ramp access road surface and widening the north-east 

section of the road to enable safe turning of water tank trucks 
•	 installation, testing and commissioning of the water pump 
•	 construction of the pump house 
•	 planting of screening vegetation 
•	 site clean-up and demobilisation. 

Establishment of the groundwater boreholes (if required) would involve: 
•	 site preparation including temporary fencing, clearing of minor vegetation and exclusion 

zones for mature trees and other large vegetation 
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•	 test drilling to confirm the depths, flow rates and overall feasibility of the proposed
locations. If any of the proposed locations is found to be unfeasible, test drilling would
occur at alternative locations prior to approval from Roads and Maritime

•	 installation of a temporary mud pit, bore casing, screens, pump, power plant and other
elements

•	 testing and commissioning
•	 site clean-up and demobilisation.

Drainage upgrade 
As the road formation and pavement is being upgraded, culvert structures would be replaced 

or added to enable the continuity of natural watercourses and hydrological processes.
	
Once installed, either side of the culverts would be backfilled with stabilising material (eg lime).
	
Scour protection would be installed upstream and downstream of culverts as required,
	
disturbed stream banks and waterfront land to avoid erosion from the watercourse.
	
Subsurface drainage would be constructed to capture any water that may seep under the road 

formation. The drain would generally consist of a plastic drain backfilled with sands and
	
aggregates.
	

For small or intermittent watercourses, a temporary upstream dam or water diversion may be
	
required to enable ground work and installation of new structures and to avoid water quality
	
impact on downstream environments. Once work is completed, the water would be re-routed 

along its natural course.
	

For bigger watercourses, temporary water diversion may be required to enable construction 

work. 


In some locations, construction of new culverts would occur adjacent to the existing ones to 

avoid and minimise water quality impacts. Once the new culvert is built, the watercourse would 

be realigned to the new culvert location.
	

Specific water quality controls would be in place throughout the drainage upgrades to capture 

any dirty water generated during work. These controls would be consistent with the Managing 

Urban Stormwater: Soils and Construction (Landcom, 2004) and Roads and Maritime’s Soil 

and Water Management Specification (G38) and may include a sediment pond or tank at the
	
culvert outlet to capture sediment and dirty water.
	

Pavement upgrade 
The pavement and road formation work would occur adjacent to the existing highway. 
The exception would be at the following locations where construction would occur online: 
•	 chainage 89,200 and 90,500 to enable the retention of existing culverts and maintain

carriageway flood immunity 
•	 chainage 93,550 and 94,550 to avoid impacts on private property
•	 chainage 96,700 and Whalan Creek to avoid impacts on Aboriginal heritage sites and

riparian vegetation.

The proposed construction sequence adjacent to the highway is illustrated in Figure 3-6. 
Sections of road about five kilometres long would be constructed parallel to the east of the 
highway. 

The initial section to be constructed would use imported material, as onsite material would not 
be available until the second stage. At either end of the construction sections, road tie-ins or 
crossovers would be constructed to transition between the new and existing sections of road. 
At the limit of work, permanent tie-in work would be completed in the first section and used 
throughout construction while the final tie-in would be completed as part of the final 
construction stage. 
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Between the intermediate construction sections, temporary traffic switches would be in place 
to transition vehicles from the newly constructed sections of highway back onto the existing 
highway. These temporary traffic switches would have geometry suitable for a lower design 
speed of 70 kilometres per hour (km/h) or 90 km/h for speeds posted at 60 km/h and 80 km/h 
respectively. 

The construction sequence at the section of road to be built online is illustrated in Figure 3-7. 
One lane of the highway would be closed to allow construction to be completed in a half width 
construction method. One open lane would be maintained to allow vehicles through the site. 

Once the road formation is built and the pavement upgrade is completed, road delineation 
would be carried out, and sign posts and road furniture installed. 

Figure 3-6 Construction sequence adjacent to existing highway
	

Figure 3-7 Online construction sequence 

Finishing work 
Finishing work would include the installation of road furniture, establishment of landscape 
vegetation and re-establishment of the boundary fence removed to allow the construction. 
Land occupied by ancillary facilities would be restored and cleaned as required. 
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3.4.3 Construction footprint 
The construction footprint is presented in Figure 3-8 and defines the likely extent of the area 
required for construction. This includes construction work zones, erosion and sediment 
controls, stockpile areas, ancillary facilities, water supply infrastructure and work over road 
intersections. 
The total construction footprint, including proposed ancillary facilities, would occupy 84 
hectares, of which about 78 hectares are within the Newell highway road corridor and six 
hectares are on Crown land managed by Moree Plains Shire Council. None of the land 
required for construction is privately owned. (Refer to Section 3.13 for details on proposed 
property acquisition.) 
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      Figure 3-8 Key construction features (1 of 7)
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       Figure 3-8 Key Construction Features (2 of 7)
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       Figure 3-8 Key Construction Features (3 of 7)
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       Figure 3-8 Key Construction Features (4 of 7)
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       Figure 3-8 Key Construction Features (5 of 7)
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      Figure 3-8 Key Construction Features (6 of 7)
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      Figure 3-8 Key Construction Features (7 of 7)
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3.5  Ancillary  facilities  
The construction contractor(s) would require a range of facilities, including: 

•	 main site compounds that incorporate site offices, sheds, workshops and storage 
•	 small satellite site compounds 
•	 truck water tank loading areas 
•	 asphalt, bitumen and concrete batching plants, crushing plants and material processing 

sites 
•	 stockpile sites for materials, temporary spoil storage and mulch. 

These facilities would be contained on three ancillary facility locations, as shown in Figure 3-9 
and listed in Table 3-5. These sites are included in the proposal and assessed in this REF. 
Additional ancillary facility locations may be required; the need for these would be identified 
during detailed design and construction. Additional ancillary facilities would meet the following 
criteria: 

•	 located near the proposal construction footprint 
•	 located on land with low ecological and heritage value 
•	 located on Roads and Maritime or Crown land 
•	 located at least 100 metres away from noise and air quality sensitive receivers 
•	 good access to existing roads 
•	 located above the 20-year average recurrence interval flood level 
•	 located on relatively level ground. 
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          Figure 3-9 Proposed construction access arrangements and ancillary facility locations (1 of 2)
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           Figure 3-9 Proposed construction access arrangements and ancillary facility locations (2 of 2)
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Table 3-5 Characteristics of ancillary facility locations
	

Characteristics Ancillary facility No 
1 

Ancillary facility No 
2 

Ancillary facility No 
3 

Location Near North Star 
Rest Area 

At former Council 
borrow site 

South of Boggabilla 

Approximate chainage 
location 

86,300 98,100 115,300 

Access road Newell Highway 
Mungle Creek Road 

Unnamed road 
(east) off the Newell 
Highway 

Newell Highway 
Unnamed road 
(east) off the Newell 
Highway 

Approximate area (ha) 0.3 4.1 0.8 

Land ownership Roads and Maritime 
(road reserve) 

Moree Shire Council 
(Lot 19 DP755991, 
Lot 7007 
DP1059789 and Lot 
7300 DP1129707) 

Roads and Maritime 
(road reserve) 

Distance to nearest 
sensitive receiver 
(metres) 

1600 1300 630 

Type of ancillary facility Satellite Main Satellite 

Batching plant, 
crushing plant and 
material processing 
activities? 

No Yes No 

Plant workshop? No Yes No 

Storage of plant, 
equipment and parking 
vehicles? 

Yes Yes Yes 

Stockpile site? Yes Yes Yes 

The use of the ancillary facility sites is further described below. 

3.5.1  Site  compounds  

Site compounds are required for offices, workforce facilities and amenities (such as parking, 
lunchrooms and toilets), workshops and storage areas for plant and construction materials. 
A main construction compound is likely to require an area of about one hectare. Satellite 
compounds would require a smaller area. 

Site compounds may be co-located within ancillary facilities or near specific activities such as 
construction of water supply infrastructure, road intersection improvements or drainage 
upgrades to minimise construction traffic. All site compounds would be fenced for security and 
safety purposes. 
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3.5.2  Truck water  tank loading  areas  

Water loading areas would be provided near the MacIntyre River pump station and the 
groundwater boreholes (if needed) to enable safe access of truck water tanks. These areas 
would continue to be used during operation when road maintenance is carried out. 

3.5.3  Batch plants  

Constructing the proposal would require onsite asphalt, bitumen and concrete batch plants. 
The foamed bitumen batch plants would supply asphalt and bitumen for the pavement work. 
The concrete batch plants would supply concrete for drainage upgrades. The batch plants 
would be co-located at ancillary facility No 2 (refer to Figure 3-9). 

3.5.4  Crushing plant  and material  processing  
A crushing plant would be required to produce aggregates for bitumen, asphalt and/or 
concrete in addition to materials for drainage upgrades and the select road formation material 
layers. The crushing plant is proposed to be co-located with the batch plants at ancillary facility 
No 2 (refer to Figure 3-9) to reduce amenity impact. The crushing plant would likely include 
stockpile areas. 

3.5.5  Stockpile sites  

The proposal would require sites for stockpiling general fill material, mulch and spoil 
(including spoil materials unsuitable for immediate use without processing) and storing 
materials. The stockpile sites would be located within the ancillary facility sites as well as other 
cleared areas within the construction footprint. 

The stockpile management would be in accordance with the Stockpile Site Management 
Guideline (RTA, 2008). 

3.6  Construction plant  and equipment  
The plant and equipment likely to be used during each construction phase is listed in Table 
3-6. The construction contractor(s) would refine the plant and equipment requirements during 
construction. 

Table 3-6 Indicative plant and equipment 

Construction phase Typical plant and equipment 

Pre-construction work • light vehicles 
• trucks 

• generators 
• traffic management devices 

Establishment of water 
supply infrastructure 

• light vehicles 
• trucks 
• concrete trucks 
• drilling truck 
• cranes 

• boring machine 
• excavators 
• concrete pumps 
• hand tools 
• traffic management devices 

Site establishment • light vehicles 
• trucks 
• excavators 
• chainsaws 

• mulchers 
• water carts 
• cranes 
• traffic management devices 
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Construction phase Typical plant and equipment 

Pavement upgrade • light vehicles 
• trucks 
• excavators 
• bulldozers 
• concrete pumps 
• vibratory rollers 
• compactors 
• compressors 
• bitumen sprayers 
• generators 
• milling machines 
• asphalt plant 
• asphalt trucks 

• asphalt pavers 
• asphalt profilers 
• concrete plant 
• concrete trucks 
• concrete pumps 
• concrete mixers 
• concrete pavers 
• concrete vibrators 
• curing machines 
• slip formers 
• hand tools 
• traffic management devices 
• line marking equipment 

Finishing work • light vehicles 
• trucks 
• generators 

• cranes 
• hand tools 
• traffic management devices 

3.7  Construction hours  

Construction would be carried out 24 hours per day, seven days per week to minimise periods 
of work under excessive heat and other adverse climatic conditions, improve construction 
efficiencies and construct the proposal earlier than would otherwise be the case with standard 
working hours. 

The exception would be construction activities adjacent to the Boggabilla boat ramp and the 
operation of the MacIntyre River water pump which would be carried out within the standard 
working hours recommended in the Interim Construction Noise Guideline (DECCW, 2009). 
These are: 

•	 Monday to Friday: 7am to 6pm 
•	 Saturday: 8am to 1pm 
•	 Sunday and public holidays: No work. 

3.8  Quantity  and source  of materials  

The following materials would be required: 

•	 earthwork materials (eg sand, gravel, topsoil, general fill material) and selected material for 
road formation 

•	 bitumen and aggregates (eg stone, sand, gravel) for pavement production and foamed 
bitumen 

•	 lime to stabilise and treat road formation and the culvert base 
•	 cement and aggregates (eg fly ash, gravel, crushed rock) for concrete used in drainage 

construction, pavement construction, and miscellaneous work such as barrier kerbs, kerbs 
and gutters, paving and signpost footings 

•	 precast concrete elements for drainage construction (culverts, pits and headwalls) and 
miscellaneous work 

•	 steel for barrier railings and reinforcement in concrete. 

Indicative quantities of the main materials are listed in Table 3-7. Quantities of materials would 
be revised as the design develops. 
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Table 3-7 Indicative material quantities for construction
	

Material type Quantity 

Earthwork  –  fill1  (m3)  426,390 

Earthwork – cut (m3) 22,586 

Selected material  for  road formation2  (m3)  3,957 

Foamed bitumen pavement (m3) 141,722 

Lime stabilising agent (t) 19,418 

Concrete / precast concrete (m3) 1,081.1 

Steel (t) 116.36 

1 228,220 m3  from  site/on  leads  and 198,170  m3  imported material  
2  Road Base from  local  road pavements  is  2,603 m3 and SMZ CBR  1,354 m3  

Construction would reuse as much of the existing pavement and road formation material as 
possible to minimise imported material needs. Earth materials would be imported from existing 
established quarries and borrow sites. Table 3-8 and Figure 3-10 show potential quarry 
sources. 

Table 3-8 Potential quarry sources 

Name Location Distance to the proposal 

Johnstone’s Quarry Pallamallawa, NSW 110 km from southern proposal extent 

Inglewood Quarries Inglewood, QLD 100 km from northern proposal extent 

Boral Wellcamp Quarries Wellcamp, QLD 230 km from northern proposal extent 
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     Figure 3-10 Potential quarry sources
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3.9  Water   
Water would be required for plant operations for pavement production at ancillary facility No 2, 
road formation and earthwork, dust suppression, landscape work, maintenance of plant and 
equipment, and staff amenities. High quality water would be needed for pavement production 
while other activities may be carried out with lower quality water. 

Indicative water requirements during construction are presented in Table 3-9. The actual daily 
water usage would vary with the weather conditions and the nature of activities in progress. 

Table 3-9 Indicative water requirements for construction 

Activity Water of volume (ML) 

Pavement production 41 

Road formation and earthwork 91 

Dust suppression 106 

Landscape work 131 

Total 369 

As noted in Section 3.1.6, the MacIntyre River would be the main water source, supplemented 
by groundwater boreholes if needed. Other water sources could be: 

•	 existing licensed groundwater bores by agreement with the land/bore owner and NSW 
Office of Water in accordance with the Water Management Act 2000 

•	 private farm dams by agreement with the asset owner (however, the reliability of this 
surface water source is low given the low rainfall regime prevailing in the proposal area). 

3.10  Energy  
The main fuel-consuming activities would be: 

•	 transportation of materials and water
	
•	 batching and crushing plant operations
	
•	 road formation stabilisation and pavement work
	
•	 drainage construction
	
•	 vegetation clearing
	
• landscaping
	
• operation of water pump and groundwater boreholes (if needed).
	

Electricity would be sourced from the local power grid. In addition, generators would be used 
to provide emergency power supply and to run the proposed water pump and groundwater 
boreholes. (Refer to Section 6.11 for information on greenhouse gas generation by the 
proposal.) 
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3.11  Construction access  and traffic  management  

3.11.1  Construction  access  

Construction traffic would need to use local and regional roads to access the proposal area. 
These roads would include (but not be limited to): 

•	 Newell Highway for construction traffic travelling within the proposal site 
•	 Bruxner Highway for construction traffic travelling from Queensland 
•	 South Street for water tank trucks taking water from the MacIntyre River water pump. 

Vehicular access to ancillary facilities is presented in Figure 3-9 and would be as follows: 
•	 access to ancillary facility No 1 would be via the Newell Highway and Mungle Creek Road 
•	 access to ancillary facility No 2 would be via an unnamed road off the Newell Highway 
•	 access to ancillary facility No 3 would be via the Newell Highway and an unnamed road off 

the Newell Highway 
•	 access to the MacIntyre River pump station site would be via South Street off the Bruxner 

Highway. 

3.11.2  Traffic  management  and  access  

The Newell Highway would remain open to traffic during all stages of construction. 
Construction would mostly occur adjacent to the existing highway in work zone sections five 
kilometres long. Two lanes (one in each direction) would be stay open for traffic. Traffic 
controls would be in place at the construction work zone ends to switch vehicles from the 
newly constructed road sections to the existing road as illustrated in Figure 3-6. Temporary 
traffic switches would have geometry suitable for a lower design speed of 70 kilometres per 
hour (km/h) or 90 km/h for speeds posted at 60 km/h and 80 km/h respectively. 

In sections of the highway where online construction would occur, one lane of the highway 
would be closed to allow construction to be completed in a half width construction method. 
One lane would be maintained to allow vehicles through under traffic controlled and reduced 
speed conditions (Figure 3-7). 

While local road intersection improvements take place, access to local public roads and local 
property access roads would be temporarily changed (access to these roads would be 
maintained at all times). Rural bus stops would also be temporarily relocated. 

Traffic controlled access to the Boggabilla boat ramp and picnic area would be maintained 
while access road improvements take place and the water pump is being constructed. 

Construction and non-construction traffic potentially affected by the proposal would be 
managed through a construction traffic management plan as part of the construction 
environmental management plan in accordance with AS1742 and Traffic Control at Work Sites 
(RTA, 2010) and Roads and Maritime Specification G10. (Refer to Section 6.6 for an 
assessment of impacts on traffic and access.) 

3.12  Utility infrastructure  
The utilities within the proposal site include: 

•	 overhead power lines and poles 
•	 Telstra cables and optic fibre cable 
•	 NextGen cable. 

Some of this infrastructure would be relocated prior to construction. 
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Ancillary facilities would need to be connected to telecommunications and electricity. 
Utility infrastructure required to connect these sites would be identified during detailed design. 

3.13  Property  acquisition  
Roads and Maritime would seek Moree Plains Shire Council consent to use the following 
Crown land under its management: 

•	 council’s borrow site (Lot 19 DP755991, Lot 7007 DP1059789 and Lot 7300 DP1129707) 
for the operation of ancillary site No 2 

•	 land adjacent to the MacIntyre River boat ramp site (road reserve and part of Lot 291 
DP727837) to construct and operate the MacIntyre River water pump and related 
infrastructure. 

Private property would not be acquired for the proposal. 
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4 Statutory  and planning framework  

4.1  State  environmental  planning policies  

4.1.1  State  Environmental  Planning Policy  (Infrastructure)  2007  
State Environmental Planning Policy (Infrastructure) 2007 (ISEPP) aims to facilitate the 
effective delivery of infrastructure across the State. 

Clause 94 of ISEPP permits development on any land for the purpose of a road or road 
infrastructure facilities to be carried out by or on behalf of a public authority without consent. 

As the proposal is for a road and is to be carried out on behalf of Roads and Maritime 
Services, it can be assessed under Part 5 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 
and does not affect land or development regulated by State Environmental Planning Policy 
No. 14 – Coastal Wetlands, State Environmental Planning Policy No. 26 – Littoral Rainforests, 
State Environmental Planning Policy (State and Regional Development) 2011 or State 
Environmental Planning Policy (Major Development) 2005. 

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

4.1.2  State  Environmental  Planning Policy  No.  44  –  Koala Habitat  Protection  

The aim of State Environmental Planning Policy No. 44 – Koala Habitat Protection (SEPP 44) 
is 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. The proposal is located within 
the Moree Plains local government area to which SEPP 44 is applicable. However, as a 
development application is not required for the proposal, SEPP 44 is not applicable. 
The potential for koala habitat within the proposal area is discussed in Section 6.1. 

4.2  Local  environmental  plans  

4.2.1  Moree  Plains  Local  Environmental  Plan  2011  

The proposal site is located within the Moree Plains Shire Council local government area 
which is subject to the Moree Plains Local Environmental Plan 2011 (LEP). Under this LEP, 
the land occupied by the proposal site is zoned RU1 – Primary Production. The exception is 
the MacIntyre River pump station site which is zoned RU5 – Village. In both zones, 
development for the purposes of roads is permitted without consent. Due to the operation of 
the ISEPP, development consent for the work under the LEP is not required. 

4.3  Other  NSW relevant  legislation  

4.3.1  Roads Act 1993  

Section 138 of the Roads Act 1993 requires consent from the relevant roads authority (Roads 
and Maritime) for the erection of a structure, or the carrying out of work in, on or over a public 
road, or the digging up or disturbance of the surface of a road. The construction of the 
proposal would require partial lane closures. 
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The Newell Highway is a classified road and requires consent from the road authority to 
proceed. Roads and Maritime approval would be sought for a road occupancy licence for the 
temporary closure of traffic lanes and, if required, the movement of over-sized vehicles during 
construction. 

4.3.2  Water Management Act 2000  
The Water Management Act 2000 provides for the orderly, efficient and equitable sharing of 
water from water sources. The Water Sharing Plan for the NSW Border Rivers Regulated 
River Water Source 2009 and the Water Sharing Plan for the NSW Great Artesian Basin 
Groundwater Sources 2008 are plans relevant to the proposal prepared in accordance with 
Division 2 of the Act. (Refer to Section 6.7.2 for a discussion on these water sharing plans.) 

Section 56 of the Water Management Act 2000 establishes access licences for the taking of 
water within a particular water management area within a water sharing plan. Under section 
18(1) of the Water Management (General) Regulation 2011 (Water Management Regulation), 
Roads and Maritime, as a roads authority, is exempt from the need to obtain an access 
licence in relation to water required for road construction and road maintenance. 

Section 92 of the Water Management Act 2000 sets approval requirements for water supply 
work. The proposed water pump and groundwater boreholes (if needed) fall under the 
definition of water supply work and would require approval under Section 92 of the Water 
Management Act 2000. 

4.3.3  Protection of the Environment Operations  Act 1997  
Schedule 1 of the Protection of the Environment Operations Act 1997 lists activities that 
require an environment protection licence. 

Section 16 of Schedule 1 of the Protection of the Environment Operations Act 1997 states 
activities involving the crushing, grinding or separation of more than 30,000 tonnes per year of 
processing materials (eg sand, gravel, rock) require an environment protection licence. 
Similarly, Section 19 of Schedule 1 states land-based activities involving the extraction, 
processing or storage of more than 30,000 tonnes per year of extractive materials (eg clay, 
sand, soil, stone, gravel, rock and sandstone) require an environment protection licence. 

The proposal would require an environment protection licence for the crushing, grinding or 
separation of processing materials at the proposed plants at ancillary facility No 2, and for the 
sourcing of extractive materials for construction. 

Refer to Section 3.8 for a discussion on materials needed for the proposal construction. 

4.3.4  Crown Lands Act 1989  
Division 5 of the Crown Lands Act 1989 deals with matters related to the requirements for the 
creation of easements over Crown land. 

An approval under the Crown Lands Act 1989 would be required to grant Roads and Maritime 
an interest (eg lease, easement or right of way) over the following land managed by Moree 
Plains Shire Council: 
•	 road reserve and part of Lot 291 DP727837 (adjacent to the Boggabilla boat ramp site) to 

access and operate the proposed water pump 
•	 council’s former borrow site (Lot 19 DP755991, Lot 7007 DP1059789 and Lot 7300 

DP1129707) and access road reserve to access and operate ancillary facility No 2. 
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4.3.5  Environmental Planning and Assessment Act 1979  

The proposal is to be assessed under Part 5 of the Environmental Planning and Assessment 
Act 1979 (EP&A Act). Under Part 5 of the EP&A Act (Section 111 and Section 112), all 
proposals must include an assessment of threatened flora and fauna and their habitats that 
are likely to occur within the area of the activity or that may be indirectly affected by the 
construction and operation of an activity. The assessment must address whether the proposed 
activity ‘is likely to have a significant effect’ on the threatened biodiversity identified, and a 
decision made on whether an environmental impact statement or species impact statement is 
required. To make this decision, a determining authority must consider the effect of an activity 
on: 
•	 threatened species, populations and ecological communities, and their habitats (listed 

under the Threatened Species Act 1994 or Fisheries Management Act 1994) and 
whether there is likely to be a significant effect on these (as determined in Section 5A of 
the EP&A Act) 

•	 critical habitat (listed under the Threatened Species Conservation Act 1995 or Fisheries 
Management Act 1994) 

•	 any other protected fauna or protected native plants within the meaning of the National 
Parks and Wildlife Act 1974 (NPW Act). 

4.3.6  Threatened  Species Conservation  Act 1995  

The Threatened Species Conservation Act 1995 protects threatened species, populations and 
ecological communities and their habitat in NSW. If threatened species, populations, 
ecological communities or their habitat could be impacted by the proposal, an assessment of 
significance must be completed to determine the significance of the impact, in line with Section 
5A of the EP&A Act. 

A biodiversity assessment has been carried out for the proposal and is included in Appendix B 
and summarised in Section 6.1 of this REF. The assessment found the proposal would not 
have a significant impact on Threatened Species Conservation Act 1995 protected matters. 

4.3.7  National Parks and Wildlife Act  1974  

The harming or desecrating of Aboriginal objects or places is an offence under Section 86 of 
the National Parks and Wildlife Act 1974 (NPW Act). Under Section 90, an Aboriginal heritage 
impact permit may be issued in relation to a specified Aboriginal object, Aboriginal place, land, 
activity or specified types or classes of Aboriginal objects, Aboriginal places, land, activities or 
persons. 

Roads and Maritime has published the Procedure for Aboriginal Cultural Heritage Consultation 
and Investigation (PACHCI) guidelines (RMS, 2011). The guidelines ensures that Roads and 
Maritime projects likely to affect Aboriginal cultural heritage receive the appropriate level of 
assessment and community involvement and enable Roads and Maritime to establish a due 
diligence defence for the strict liability offence of harming an Aboriginal object under the 
NPW Act. The assessment process outlined in the guidelines has been followed for the 
proposal (Refer to the Aboriginal technical paper presented in Appendix F and Section 6.4.) 

4.3.8  Heritage Act 1997  

The Heritage Act 1977 (Heritage Act) provides for the conservation of buildings, work, relics 
and places that are of historic, scientific, cultural, social, archaeological, architectural, natural 
or aesthetic significance to the State. Matters protected under the Act include items subject to 
an Interim Heritage Order and items listed on the State Heritage Register, the heritage 
schedules of local council LEPs, and the heritage and conservation registers established 
under Section 170 of the Act by NSW State Government agencies (Section 170 Registers). 
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The Act also provides for the protection of archaeological ‘relics’, being any deposit, object or 
material evidence that relates to the non-Aboriginal settlement of NSW and is of State or local 
heritage significance. 

Approval under Section 60 of the Act is required for any action that would adversely affect an 
item that is subject to an Interim Heritage Order or a listing on the State Heritage Register. 
An excavation permit under Section 139 of the Act is required for activities that would result in 
or are likely to result in the disturbance or excavation of a ‘relic’. 

An assessment  of  the  potential  impact  of  the  proposal  on heritage items  is  presented  in 
Appendix  F  and summarised in Section  6.5.  No impact  on items  of  State heritage  would  occur  
as  a result  of  the  proposal.   

4.3.9  Noxious Weeds Act 2003  

The Noxious Weeds Act 1993 (Noxious Weeds Act) provides for the identification, 
classification and control of noxious weeds in NSW. Responsibility for the control of noxious 
weeds lies with the owner and/or occupier of private land and Crown land, local councils and 
other public authorities on land they occupy. Under the Noxious Weeds Act, the Minister for 
Primary Industries may declare a plant to be a noxious weed. Control notices can be issued by 
the Minister and local control authorities to ensure obligations are met. 

Three  noxious  weed species  were identified within the  proposal  footprint  as  part  of  the 
biodiversity  assessment.  Measures  to  manage  weeds  within the footprint  and prevent  their  
spread are  identified  in Section 6.1  and  Appendix  B  of  this  REF.  

4.3.10  Native Title Act 1994  

The Native Title Act 1994 was introduced to work in conjunction with the Commonwealth 
Native Title Act 1993. Native Title claims, registers and Indigenous Land Use Agreements are 
administered under this Act. 

A search of the National Native Tribunal applications register was undertaken in 
January 2017. The proposal area transverses land subject to the Registered Native Title Claim 
NC2011/006 by the Gomeroi People filed on 20 December 2011. Part 3 of the Registered 
Native Title Claim stipulates that any public works commenced before 23 December 1996 are 
excluded from the claim. The Newell Highway and associated infrastructure contained within 
the Roads reserve as well as the former Council borrow site and access roads are considered 
public works. Hence the land occupied by these public works is excluded from the 
Gomeroi People Native Title Claim NC2011/006 

4.4  Commonwealth legislation  

4.4.1  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 or the environment of 
Commonwealth land. These are considered in Appendix A and Chapter 6 of this REF. 

A  referral  is  not  required for  proposed  actions  that  may  affect  nationally  listed threatened  
species,  ecological  communities  and  migratory  species.  This  is  because  requirements  for  
considering impacts  on these biodiversity  matters  are  the  subject  of  a strategic  assessment  
approval  granted under  the EPBC  Act  by  the Australian Government  in  September  2015.  
Potential  impacts  on  these biodiversity  matters  are assessed  in Appendix  B  and Section 6.1  of  
this  REF.  
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This REF finds that the proposal is unlikely to have a significant impact on relevant matters of 
national environmental significance (refer to Appendix A, Appendix B and Chapter 6). 
Accordingly, the proposal has not been referred to the Australian Government Department of 
the Environment. 

4.5  Confirmation of  statutory  position  
Roads and Maritime is both the proponent and the determining authority for the proposal. 
Clause 94 of the ISEPP provides that the proposal may be carried out without development 
consent and is subject to assessment under Part 5 of the EP&A Act. Development consent 
from Moree Plains Shire Council is not required. 
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5 Stakeholder  and community  consultation  

5.1  Consultation  strategy  
This chapter provides a summary of the consultation activities carried out to inform the design 
and assessment of the proposal, and describes how the outcomes of these activities, have 
been, and will be considered by Roads and Maritime. 

The consultation objectives for the proposal are to: 
•	 identify all potentially interested stakeholders and provide opportunities to include and 

engage them in the project development process 
• obtain input from the community during the key development phases of the project 
•	 build relationships and resolve issues during planning 
•	 provide good information to assist the community to understand the planning process. 

5.2  Community  involvement  
Community consultation included: 
•	 information letters, door knocks and one to one meetings with property owners/occupants 

adjacent to the highway alignment to discuss the proposal and give the opportunity to raise 
any concerns or questions in relation to their property and any impacts which may result 
from the proposal 

•	 media releases during March 2016 
•	 consultation with public bus operator in the area, Boggabilla TAFE and Boggabilla Central 

School. 

The issues arising from community consultation and where they are addressed in this REF are 
summarised in Table 5-1. 

Table 5-1 Issues raised by the community 

Issue Section addressed 

Increasing capacity of current local road path Section 3.1.2 and 6.6 

Trucks turning into unnamed property access at Chainage 101,825 
is currently unsafe 

Section 3.1.3 

Lack of space when turning right off and on highway is unsafe, 
particularly at property access points 

Section 3.1.3 

Safety of school bus route and drop off points when trucks turn off 
and on the highway 

Section 3.1.3 and 
Section 6.6 

Potential impact of construction during harvest time Section 6.6 

Potential impact on pedestrian path between Boggabilla and 
Goondiwindi mowed verges 

Section 6.6 

Impact construction may have on grave-sites and road-side 
memorials 

Sections 6.9 
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5.3  Aboriginal  community  involvement  
Aboriginal community consultation is being carried out in accordance with Roads and 
Maritime’s Procedure for Aboriginal Cultural Heritage Consultation and Investigation (PACHCI) 
(RTA, 2011) and the Office of Environment and Heritage, Aboriginal Cultural Heritage 
Consultation Requirements for Proponents (DECCW, 2010). 

As part of the PACHCI Stage 2 Aboriginal archaeological survey, the Gomeroi Native title 
people and the Toomelah Local Aboriginal Land Council were consulted. Feedback received 
from Aboriginal stakeholders were as follows: 

•	 the surrounds of the Boobera Lagoon (about 10 kilometres west of the highway) contain 
Aboriginal burials, and local Aboriginal tradition is that the area was used as an initiation 
site 

•	 the tree inspected north of the property access at chainage 109,330 (east of the highway) 
is an Aboriginal Scarred Tree (labelled as Scarred Tree 2 in Figure 6-5). 

•	 the tree inspected south of the ancillary facility No 2 is a culturally scarred tree (labelled as 
Scarred Tree 4 in Figure 6-5). 

5.4  Government  agency  and stakeholder  involvement  
Consultation with government agencies has been carried out throughout the proposal’s 
development. This has involved regular correspondence, and one-on-one meetings and 
briefings as follows: 
•	 meeting with Department of Primary Industries (NSW DPI Water) to discuss water 

licencing requirements and whether the proposal would require a water extraction licence. 
•	 meeting with Local Land Services on 8 December 2016, to discuss the proposal and gain 

feedback. 
•	 two meetings with Moree Plains Shire Council on 9 December 2016 and 3 March 2016. 

The purpose of these meetings was to receive feedback from council regarding the 
proposal. 

Consultation records are provided in Appendix C while a summary of feedback received from 
government agencies is provided in Table 5-2. 

Table 5-2 Summary of Government agency consultation 

Issues category Description of issue raised 

Local Land Services 

Section 
addressed 

Water Usage Local Land Services has no objection for using the 
Boggabilla boat ramp site to source water for the 
project. Local Land Services advised that water is an 
ongoing subject of interest in the area. 

Noted 

Aboriginal Heritage There are numerous Aboriginal artefacts located in the 
area that could create issues in the future. 

Section 6.4 

The proposal is within an area subject to a Native Title 
Claim 

Section 4.3.10 

Property impacts The use of council former borrow site as ancillary 
facility will require a lease from council. 

Section 7.3 
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Issues category Description of issue raised 

NSW DPI Water 

Section 
addressed 

Water licencing The primary reliable source of water for the proposal 
would most likely be the regulated McIntyre river from 
Pindari Dam. A water access licence is not required 
as Roads and Maritime is exempt from the need to 
obtain an access licence in relation to water required 
for road construction and road maintenance. 

The proposed water pump infrastructure at the 
Boggabilla boat ramp site at the McIntyre River 
requires an approval for water supply works under 
section 92 of the Water Management Act 2000. 

Section 3.1.6 
and 
Section 7.3 

Moree Plains Shire Council 

Construction Construction could have a potential impact on 
property access. This may impact on, harvesting in 
particular 

Section 3.11 
and 6.6 

Concern with Lowes Road being used as a short cut 
during construction 

Section 6.6 

Pavement Concern about the strength of the proposed pavement 
seal 

Section 2.4.3 
Section 3.2.1 

Flooding General flooding concerns on surrounding properties Section 6.8 

Heritage Council is concerned about the impact construction 
could have on grave-sites and roadside memorials 

Section 6.9 

Note a number of Aboriginal artefacts in the area 
particularly around Whalan Creek and near the ridge. 

Section 6.4 

Water Roads and Maritime has a permit to enter the 
Boggabilla boat ramp site to extract water via self-
loading water tankers up to 15 thousand litres 
capacity. The permit commenced on the 29 January 
2014 

Noted 

Repeated access to the boat ramp may cause wear 
and tear from the trucks and cause damage of 
pavement onto Bruxner Highway. 

Section 6.6 

Pedestrian access Concerns about the pedestrian pathway between 
Boggabilla and Goondiwindi mowed verges 

Section 6.6 

5.5  Ongoing consultation  
This REF will be placed on public display for comment. Following the submissions period, 
Roads and Maritime will collate submissions. After consideration of community comments 
Roads and Maritime will determine whether the proposal should proceed as proposed, or 
whether any alterations to the proposal are necessary. 
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Roads and Maritime will maintain a toll-free information line (1800 035 733) for any queries 
that the community or affected road users may have during the public display period and 
during construction. 

If the proposal is determined, Roads and Maritime will consult with affected landholders before 
the start of construction activities. Roads and Maritime will consult with: 
•	 landowners whose access could be affected (access to private properties would be 

maintained during construction) 
•	 landowners affected by construction noise impacts (to discuss individual noise mitigation 

treatments) and night work (if required) (consultation would occur before and during 
construction). 

Roads and Maritime would continue to consult with government agencies and relevant 
stakeholders before and during construction. Roads and Maritime would also continue to 
consult with service and utility providers to ensure the design adheres to their requirements 
and that no services are inadvertently impacted by the proposal. 
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6 Environmental assessment  

This chapter provides a detailed description of the potential environmental impact associated 
with the proposal during both construction and operation, and provides site-specific 
safeguards to ameliorate the identified potential impact. 

6.1  Biodiversity  
This section presents an assessment of the potential impacts of the proposal on biodiversity 
and identifies safeguards to minimise and reduce these impacts. The assessment presented 
in this section draws on information in the biodiversity assessment prepared for this REF 
(refer to Appendix B, Biodiversity technical paper). 

6.1.1  Assessment  methodology  
The study area, in which flora and fauna surveys were carried out (biodiversity study area) and 
potential impacts considered, covers 276 hectares and includes: 
•	 a 40 metre wide buffer of the centreline of the existing Newell Highway alignment, between 

Mungle Back Creek and Boggabilla (the existing road corridor) 
•	 North Star Rest Area 
•	 ancillary facility No. 1, located north of the North Star Rest Area (Ch.86,300) 
•	 ancillary facility No. 2 and access road’s road reserve, located at the former Council borrow 

site south of Whalan Creek 
•	 ancillary facility No. 3, located south of Boggabilla township (Ch.115,300) 
•	 Boggabilla boat ramp site, access road and surroundings. 

The biodiversity assessment methodology followed the Environmental Impact Assessment 
Practice Note – Biodiversity Assessment (EIAN06) guideline (Roads and Maritime Services, 
2012) and involved: 
•	 background research, database searches and literature review 
•	 flora and fauna surveys on 8–10 March 2016 and 23–25 August 2016 
•	 vegetation surveys in the biodiversity study area, which included: 

•	 11 vegetation-plot surveys 
•	 Classification of the vegetation condition in accordance with definitions in the 


BioBanking Assessment Methodology (OEH, 2014a) 

•	 an inventory of flora species recorded in each plot 
•	 21 biobanking plots in the area directly affected by the proposal and any additional 

areas likely to be affected by the proposal, either directly or indirectly (biodiversity study 
area) in accordance with the BioBanking Assessment Methodology (OEH, 2014a) 

•	 44 random meander traverses targeting threatened species following the Threatened 
Biodiversity Survey and Assessment Guidelines for Developments and Activities (DEC, 
2014) 

•	 targeted searches carried out within each of the 11 vegetation plots survey and 21 
biobanking plots 

•	 fauna surveys in the biodiversity study area, which included: 
•	 identification of fauna habitats at areas of ecological value throughout the biodiversity 

study area, and an assessment of their condition and value to threatened fauna species 
•	 visual inspections of existing culverts over 600 millimetres in diameter to determine the 

potential habitat value for fauna, including threatened microbats 
•	 incidental observations of fauna species and indirect evidence of fauna (such as scats, 

nests, burrows, hollows, tracks, scratches and diggings). Locations of threatened fauna 
species identified were recorded with a GPS 

•	 assessment of aquatic habitat values within the biodiversity study area and their value 
to threatened species 
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•	 comprehensive searches throughout the road corridor for hollow-bearing trees. The 
tree species and number and size of hollows were recorded and mapped 

•	 compilation of an inventory of all fauna species recorded in the biodiversity study area 
•	 characterisation the existing environment relevant to the proposal based on information 

from the background research and the flora and fauna surveys 
•	 identification and assessment of direct and indirect impacts, including loss of native 

vegetation and fauna habitat; impacts on threatened species, aquatic habitats and matters 
of national environmental significance; fauna mortality; introduction and spread of weeds; 
and cumulative impacts 

•	 identification of safeguards to manage impacts in accordance with the Biodiversity 
Guidelines: Protecting and Managing Biodiversity on RTA Projects (Roads and Maritime, 
2011). 

6.1.2  Existing environment  

Flora 
The proposal area is located in a highly modified landscape dominated by the Newell 
Highway, agricultural land uses and, to a lesser extent, rural residential development. 

Native vegetation persists within the Newell Highway road reserve as fragmented patches, 
and these patches are generally isolated from each other or linear remnants of vegetation. 
Riparian vegetation associated with Mungle Back Creek and Whalan Creek provides the only 
substantial vegetative link between the road reserve vegetation and vegetation occurring on 
adjoining land. 

Plant communities 
Plant community types found in the proposal area are listed in Table 6-1 and shown in Figure 
6-1. Refer to Appendix B for a detailed description of these vegetation communities. 

Table 6-1 Plant communities 

Vegetation community Condition 
Threatened 
ecological
community? 

Area 
(hectares) 

Brigalow-Belah Woodland Moderate-good Yes 52 

Belah Woodland Moderate-good No 14 

Poplar Box shrubby woodland Moderate-good No 53 

River Red Gum Open Woodland Moderate-good No 6 

Windmill Grass - Bluegrass derived 
grassland 

Moderate-good No 128 

Cleared and disturbed Poor No 11 

Crop/pasture Poor No 3 

Total 267 
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Figure 6-1 Plant communities and values in the proposal area (1 of 7)
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           Figure 6-1 Plant communities and values in the proposal area (2 of 7)
	

Newell Highway Mungle Back Creek to Boggabilla heavy duty pavement 
Review of Environmental Factors 

82 



 

       
    

 

 
          Figure 6-1 Plant communities and values in the proposal area (3 of 7)
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           Figure 6-1 Plant communities and values in the proposal area (4 of 7)
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           Figure 6-1 Plant communities and values in the proposal area (5 of 7)
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          Figure 6-1 Plant communities and values in the proposal area (6 of 7)
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          Figure 6-1 Plant communities and values in the proposal area (7 of 7)
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Threatened ecological communities 
The Brigalow-Belah Woodland was the only threatened ecological community found within the 
proposal area. This threatened ecological community was found within the road corridor in 
patches between the North Star Rest Area and Whalan Creek, and separated by expanses of 
grassland from which canopy trees are absent. 

In accordance with the definitions provided in the Biobanking Glossary (OEH, 2016), the 
condition of Brigalow-Belah Woodland is moderate-good. However, Brigalow-Belah Woodland 
of the biodiversity study area occurs as narrow linear patches of vegetation, generally 
restricted to within the road corridor, and separated by expanses of grassy groundcovers from 
which canopy trees are absent. 

Brigalow-Belah Woodland that occurs along the road verge generally supports only scattered 
characteristic shrub species and groundlayer species; canopy trees are absent. Exotic 
groundcovers are also highly abundant along the road verge. Canopy trees may have 
previously been removed from the road verge to achieve required lines of sight, particularly 
from the inside of road curves. 

The Brigalow-Belah Woodland is commensurate with: 
•	 Brigalow within the Brigalow Belt South, Nandewar and Darling Riverine Plains bioregions, 

listed as an endangered ecological community under the Threatened Species 
Conservation Act 1995 

•	 Brigalow (Acacia harpophylla dominant and co-dominant), listed as an endangered 
ecological community under the Environment Protection and Biodiversity Conservation Act 
1999. 

Threatened flora 
Database searches revealed two threatened flora species with a moderate or high likelihood of 
occurrence in the biodiversity study area. These species are described in Table 6-2. None of 
these species were encountered during the field surveys. 

Table 6-2 Threatened flora species with a moderate or high likelihood of occurrence in the 
proposal area 

Scientific name Common name TSC Act 
status 

EPBC Act 
status 

Likelihood of 
occurrence 

Desmodium 
campylocaulon 

Creeping Tick-trefoil Endangered None Moderate 

Homopholis belsonii Belson's Panic Endangered Vulnerable High 

Noxious weeds, pests and pathogens 
Field surveys in the biodiversity study identified three species listed as noxious weeds in the 
Moree Plains local government area (refer to Table 6-3). These species are deemed Class 4 
noxious weeds under the Noxious Weeds Act 1993 being plants that pose a threat to primary 
production, the environment or human health, are widely distributed in an area to which the 
order applies and are likely to spread in the area or to another area. 
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Table 6-3 Noxious weeds recorded within the biodiversity study area
	

Scientific name Common name Noxious weed class 

Lycium ferocissimum African boxthorn 4 

Harrisia species Harrisia cactus 4 

Opuntia stricta Prickly pear 4 

The soil-borne pathogen Phytophthora (Phytophthora cinnamomi) is known to occur in the 
Border Rivers-Gwydir Catchment Management Region, but is not known to be associated with 
the any of the vegetation communities in the proposal area. 

Fauna 
Field surveys in the biodiversity study identified: 
•	 56 native vertebrate fauna species (three macropods, one frog and 52 bird species) 
•	 two introduced species (European rabbit (Oryctolagus cuniculus) and Common myna 

(Acridotheres tristis)). 

Threatened fauna species 
The database searches identified 33 threatened fauna species as having potential to occur 
within 10 kilometres of the biodiversity study area. From these, the 12 fauna species listed in 
Table 6-8 are considered to have a moderate or high likelihood of occurrence in the 
biodiversity study area. 
One threatened species was detected during the August survey, the Grey-crowned Babbler 
(Pomatostomus temporalis) with at least six individuals being observed in the north-east 
section of proposed ancillary facility No 2. 

Table 6-4 Threatened fauna species with a moderate or high likelihood of occurrence in the 
biodiversity study area 

Scientific name Common name TSC Act 
status 

EPBC Act 
status 

Likelihood of 
occurrence 

Anseranas semipalmata Magpie Goose Vulnerable Not listed Moderate 

Calyptorhynchus lathami Glossy Black-
Cockatoo Vulnerable - Moderate 

Daphoenositta 
chrysoptera Varied Sittella Vulnerable - High 

Ephippiorhynchus 
asiaticus Black-necked Stork Endangered - High 

Grantiella picta Painted 
Honeyeater Vulnerable Vulnerable High 

Hieraaetus morphnoides Little Eagle Vulnerable - Moderate 

Jalmenus eubulus Pale Imperial 
Hairstreak 

Critically 
endangered - Moderate 

Lophoictinia isura Square-tailed Kite Vulnerable - High 
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Scientific name Common name TSC Act 
status 

EPBC Act 
status 

Likelihood of 
occurrence 

Macropus dorsalis Black-striped 
Wallaby Endangered - Moderate 

Maccullochella peelii Murray Cod - Vulnerable 
High 
(in MacIntyre 
River) 

Nyctophilus corbeni Corben's Long-
eared Bat Vulnerable Vulnerable Moderate 

Pomatostomus temporalis 
temporalis 

Grey-crowned 
Babbler (eastern 
subspecies) 

Vulnerable - Known 

Terrestrial fauna habitat 
Woodland 
Woodland habitat occurs throughout the biodiversity study area in patches within and adjacent 
to the road corridor and in ancillary sites. Woodland habitat includes the following vegetation 
communities, which collectively occupy 125 hectares of the biodiversity study area: 
• Brigalow-Belah Woodland 
• Belah Woodland 
• Poplar Box shrubby woodland 
• River Red Gum Open Woodland. 

Woodland communities provide habitat for a wide range of terrestrial fauna, including birds, 
microbats, macropods, reptiles, rodents and small marsupials. 

Grassland 
Grassland habitats include derived grassland, cleared/disturbed areas and crop/pasture 
vegetation communities and cover 142 hectares of the biodiversity study area. Grassland 
vegetation provides foraging habitat for macropods, raptors and cryptic rodents, and 
marsupials. Shrubs which occur discontinuously throughout the grassland habitats provide 
additional habitat for small bird species. 

Hollow-bearing trees 
Hollow-bearing trees were observed sparsely distributed along the proposal alignment. 
Species with hollows included Eucalyptus populnea (Poplar Box), Eucalyptus camaldulensis 
(River Red Gum), Casuarina sp and dead stags. During the surveys, 162 hollows were 
observed in 48 stags and live hollow-bearing trees within the proposal area. 
An inventory of tree hollows is provided in Appendix B. 

Culverts 
The 29 culverts that provide for cross drainage beneath the existing highway were inspected 
to identify the presence of microbats. This included the identification of microbats that may 
roost within culverts during the day, or evidence of microbat presence, such as guano. 

No microbats, or potential presence of microbats, were identified in any culverts in the 
biodiversity study area. Five culverts supported mud nests of Fairy martins (Petrochelidon 
ariel) and Welcome swallows (Hirundo neoxena). 
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Generally, culverts were observed to be less than 0.75 metres high and the entrances and 
exits of many were obscured by dense and overhanging groundlayer vegetation, potentially 
obstructing microbat access to the culverts. 

Koala habitat 
Parsons Brinckerhoff was commissioned by Moree Plains Shire Council to develop a Koala 
habitat map, identifying areas of potential habitat for koalas across the local government area. 

Under State Environmental Planning Policy No 44—Koala Habitat Protection (SEPP 44), 
potential habitat refers to areas of native vegetation where the trees that are listed in Schedule 
2 of the policy make up at least 15 per cent of the total number of trees in the upper or lower 
strata of the tree component. Core habitat refers to land with a resident population of Koalas, 
proven by attributes such as breeding females and recent sightings as well as historical 
records of a population. 

The resultant mapping (Parsons Brinckerhoff, 2008) identified two types of koala habitat within 
the proposal area – primary and secondary koala habitat – defined as follows: 
•	 primary habitat. These are areas of forest and/or woodland wherein primary food tree 

species comprise the dominant (more than 50 per cent) overstorey tree species. Primary 
habitat is capable of supporting high density (more than 0.75 koala per hectare) koala 
populations 

•	 secondary habitat. Where primary food tree species are absent, habitat comprised of 
secondary and supplementary food tree species only. Secondary habitat is capable of 
supporting viable, low density (less than 0.10 koala per hectare) koala populations. 

However, it is highly unlikely that any of the vegetated areas within the proposal area have 
potential to provide core habitat for koalas, and thus would not support a persistent koala 
population. This is because: 

•	 the majority of land within and surrounding the proposal area consists of grassland and 
pasture, which have limited habitat value for koalas; consequently, koala habitat 
connectivity in the locality of the biodiversity study area is considered to be poor 

•	 the mapping of koala habitat by Parsons Brinckerhoff (2008) was based on the presence of 
feed tree species alone and did not consider the relatively small size and shape of 
vegetation, the fragmentation and lack of connectivity of these patches to quality habitats 

•	 there is a lack of records of any koalas within 10 kilometres of the biodiversity study area. 

Wildlife connectivity corridors
Fauna habitat within the road corridor was observed to be highly fragmented and woodland 
habitats occur as narrow linear remnants that are generally isolated from other patches of 
woodland habitats that occur in the surrounding locality. 

Vegetative links that may facilitate the movement of fauna into and through the proposal area 
are limited to riparian vegetation associated with Mungle Back Creek and Whalan Creek. 
These riparian corridors provide tenuous links between vegetation of the proposal area and 
vegetation occurring in adjoining private properties, upstream and downstream of the proposal 
area. 

This limited habitat connectivity reduces the likelihood of many animals moving into and 
through the biodiversity study area, with the exception of highly mobile birds, large terrestrial 
mammals and flying mammals (eg bat species). The lack of canopy connectivity may reduce 
potential movement of arboreal mammals into and through the biodiversity study area, and 
gaps between patches of habitat may deter the movement of cover-dependent bird species. 
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Aquatic habitats 
The MacIntyre River, located north of the proposal area, offers habitat to commonly occurring 
aquatic birds such as Pacific Black Duck (Anas superciliosa) and Australian pelican 
(Pelecanus conspicillatus). The river is considered a major fish habitat offering potential 
habitat to the threatened Murray Cod (Maccullochella peelii). 

A number of named and unnamed creeks and ephemeral watercourses transect the Newell 
Highway between Mungle Back Creek and Boggabilla and support temporary and permanent 
aquatic habitat. Most of these watercourses were dry during the field surveys, although 
Whalan Creek supported isolated pools that offer temporary habitat to commonly occurring 
amphibians such as Spotted Marsh Frog (Limnodynastes tasmaniensis). Standing water found 
at the inlets and outlets of some culverts in the road corridor also offer temporary aquatic 
habitat. 

Fish habitat within the biodiversity study area are described in Table 6-5, classified in 
accordance with Fairfull and Witheridge (2003). The MacIntyre is a Class 1 waterway (major 
fish habitat) while Mungle Back Creek and Whalan Creek are considered to hold minimal fish 
habitat having intermittent flows and potential refuge, breeding or feeding areas for some 
aquatic fauna (eg fish, yabbies). Other watercourses within the proposal area are unlikely to 
be fish habitat. 

Table 6-5 Waterway classifications within the biodiversity study area 

Chainage Watercourse name Strahler stream classification 

86900 Mungle Back Creek Class 3 (minimal fish habitat). Intermittent flow and 
potential refuge, breeding or feeding areas for some 
aquatic fauna (eg fish, yabbies). Semi-permanent pools 
form within the waterway or adjacent wetlands after a 
rain event. 

99200 Whalan Creek 

90250 Wallaby Creek 

Class 4 (unlikely fish habitat). Waterway with intermittent 
flow following rain events only, little or no defined 
drainage channel, little or no flow or free standing water 
or pools after rain events (eg dry gullies or shallow 
floodplain depressions with no permanent aquatic flora 
present). 

92800 Unnamed 
watercourse 

109500 Unnamed 
watercourse 

112500 Unnamed 
watercourse 

N/A MacIntyre River, 
Boggabilla 

Class 1 (major fish habitat). Major permanently or 
intermittently flowing waterway (eg river 
or major creek). Habitat of a threatened fish species or 
‘critical habitat’. 

Groundwater dependent ecosystems 
The Groundwater Dependent Ecosystem Atlas (BOM, 2016) identifies two Groundwater 
Dependent Ecosystems near the proposal area: 
•	 Maynes Lagoon, classified as a wetland ecosystem that is dependent upon the surface 

expression of groundwater, or may have a groundwater component. The lagoon is located 
about 500 metres east and upstream of the proposal at its closest point between chainage 
109400 and 111000 
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•	 Morella Watercourse, classified as a wetland ecosystem that is dependent upon the 
surface expression of groundwater, or may have a groundwater component. The 
watercourse is located about 100 metres west of the study area at its closest point at 
chainage 113000. 

6.1.3  Impact  assessment  

Construction impact 

Impact on native vegetation and threatened ecological communities 
The proposal would use ancillary facilities located on disturbed land and the re-pavement work 
would be within the Newell Highway road reserve. However, its construction would involve the 
clearing of up to 75.3 hectares of native vegetation, of which 17.5 hectares are: 
•	 Brigalow-Belah Woodland, commensurate with Brigalow within the Brigalow Belt South, 

Nandewar and Darling Riverine Plains bioregions, listed as an endangered ecological 
community under the Threatened Species Conservation Act 1995 (TSC Act) 

•	 Brigalow (Acacia harpophylla dominant and co-dominant), listed as an endangered 
ecological community under the Environment Protection and Biodiversity Conservation Act 
1999 (EPBC Act). 

Table 6-6 lists vegetation to be cleared. 

Table 6-6 Vegetation to be cleared 

Vegetation community Area to be cleared 
(hectares) 

Brigalow-Belah Woodland 17.5 

Belah Woodland 5.5 

Poplar Box shrubby woodland 10.6 

River Red Gum Open Woodland 0.4 

Windmill Grass - Bluegrass derived grassland 41.2 

Cleared and disturbed 0.1 

Crop/pasture 0.0 

Total 75.3 

Impact on threatened flora and fauna species 
Assessments to determine the significance of impacts were conducted for all relevant 
threatened species, populations and communities listed under the TSC Act that were 
recorded, or for which potential habitat occurs in the proposal area. Significant impact 
assessments were also conducted using the Significant Impact Guidelines (DoE, 2013) for the 
threatened species and communities listed under the EPBC Act that were recorded or for 
which habitat occurs in the biodiversity study area. 

The Brigalow-Belah Woodland to be removed from the biodiversity study area is highly 
modified in some areas. However, the threatened ecological community is considered to be in 
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moderate to good condition and falls within the EPBC Act condition thresholds. The full 
assessment of the Brigalow-Belah woodland community against the EPBC Act condition 
threshold is provided in Appendix B. 

The assessments concluded that the proposal would not have significant impact on all 
relevant threatened species, populations and communities listed under the above legislation, 
provided implementation of the safeguards listed in Section 6.1.4. 

Refer to Appendix B for detailed assessments of significance (TSC Act) and significant impact 
assessments (EPBC Act). 

Introduction and spread of weeds, pests and pathogens 
The noxious weeds recorded in the biodiversity study area occur infrequently along the road 
verge. However, increased movement of people, vehicles and machinery associated with 
construction activities may facilitate the introduction and spread of weeds. Disturbed areas in 
the construction work zone would be particularly susceptible to weed establishment. 
Management measures would be required to minimise the risk of introduction and spread of 
weeds (see Section 6.1.4). 

Similarly, the proposal has the potential to increase the spread of pathogens that threaten 
native biodiversity values. The soil-borne pathogen Phytophthora (Phytophthora cinnamomi) is 
known to occur in the Border Rivers-Gwydir Catchment Management Region, but it is not 
known to be associated with any of the vegetation communities in the proposal area. 
Nevertheless, precautionary management measures to minimise risk of dispersal would be 
needed during construction (see Section 6.1.4). 

Impact on fauna habitat 
Table 6-6 indicates about 34 hectares of woodland (Brigalow-Belah Woodland, Belah 
Woodland, Poplar Box shrubby woodland and River Red Gum Open Woodland) containing 
fauna habitat would be cleared. About 41.2 hectares of grassland (Windmill Grass) that offers 
limited habitat resources to fauna would also be cleared. 

The proposal would also require removal of up to 11 hollow-bearing trees, which are mostly 
located within Brigalow-Belah Woodland and Poplar Box shrubby woodland vegetation 
communities. No hollow-bearing trees would be cleared at the Boggabilla boat ramp site. 

The overall impact on fauna habitat is considered to be negligible. 

Impact on fauna connectivity 
The proposal would result in a widening of the existing gap between patches of habitat 
occurring on the eastern and western side of the Newell Highway, and on opposite sides of 
local roads. However, the habitat to be impacted is highly fragmented. 

Vegetative links that may facilitate movement of fauna into and through the biodiversity study 
area are limited to riparian vegetation associated with Mungle Back Creek and Whalan Creek. 
However, no construction work is proposed in these riparian corridors. 

Therefore, the impact on fauna connectivity is considered to be negligible. 

Fauna mortality 
The majority of fauna species recorded within the study are highly mobile bird and mammal 
species that are likely to be able to move away from construction activities quite readily. 

Nonetheless, fauna injury or mortality may occur during vegetation clearing, or may result from 
collisions with construction vehicles or plant, or accidental entrapment in plant, trenches or 
other construction work. Microbat mortality may occur during vegetation clearing if microbats 
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are roosting in hollow-bearing trees. The safeguards listed in Section 6.1.4 would be 
implemented to prevent fauna injury or mortality. 

Impacts on aquatic habitat 
Construction within and close to watercourses (eg drainage upgrades) would result in potential 
alteration and/or degradation of aquatic habitats located along the proposal alignment. 
The installation of the water pump near the MacIntyre River would also result in potential 
degradation of this aquatic habitat. Impacts would most likely arise from runoff from cleared 
and disturbed areas, which would adversely affect water quality in watercourses. Additional 
potential impacts include spills or leaks of road construction materials, such as fuels, lubricants 
and hydraulic oils from construction plant and equipment. 

Culvert replacement at locations where smaller watercourses are conveyed beneath the 
highway may require a temporary water diversion to enable ground work (such as placement 
of a drainage rock blanket to allow free drainage) and installation of new culverts. The 
watercourse would then be re-routed along its natural course. These temporary diversions 
may result in a temporary alteration in downstream habitats and flow patterns, although the 
majority of watercourses transecting the biodiversity study area are ephemeral. 

Erosion and sediment control measures would need to be in place to manage impacts on 
aquatic habitats during construction (refer to Section 6.7.4). With the implementation of these 
measures, it is considered the proposal would not have a significant impact on aquatic 
habitats or groundwater dependent ecosystems. 

Impacts on groundwater dependent ecosystems 
Construction work close to the Maynes Lagoon and the Morella Watercourse have the 
potential to impact these groundwater dependent ecosystems. However, the risk of impact 
during construction is considered to be low because: 
•	 there would be no, or very shallow cutting at these locations 
•	 construction work would be confined to land within the Newell Highway Road reserve 
•	 no dewatering is proposed at these locations. 

Operational impact 
Once the proposal is constructed, potential impacts would include: 
•	 habitat fragmentation. The proposal would widen the existing gap between patches of 

habitat occurring on either side of the Newell Highway, and on opposite sides of local 
roads 

•	 edge effects on adjacent native vegetation and habitat. The proposal could potentially 
result in expansion of the existing edge effects 

•	 stormwater runoff and fuel or chemical spills from accidents or maintenance work. The 
need for operational water quality management measures would be assessed during 
detailed design. Refer to Section 6.7 for an assessment of proposal impacts on water 
quality 

•	 fauna injury or mortality from traffic. Fauna mortality resulting from traffic is unlikely to 
significantly differ from current levels, as the nature and extent of the proposal would not 
differ significantly from the existing road environment. Revegetation and plantings as part 
of the proposal’s landscape strategy would help provide refuge and reduce incidents of 
fauna injury and mortality. Refer to Section 6.3. 

Assessments of significance 
Assessments of significance were undertaken for all relevant threatened species, populations 
and communities listed under the TSC Act that were recorded, or for which potential habitat 
occurs in the biodiversity study area. Significant impact assessments using the EPBC Act 
Significant Impact Guidelines (DoE, 2013) were undertaken for the threatened species and 
communities listed under the EPBC Act that were recorded or for which habitat occurs in the 
biodiversity study area. Both the assessments of significance and EPBC significant impact 
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assessments concluded that no significant impacts are likely to occur on the threatened 
entities listed. 

6.1.4  Environmental  safeguards  
The safeguards proposed to manage biodiversity impacts are listed in Table 6-7. In addition, 
a biodiversity offset strategy would be prepared for the proposal as offsets would be required 
for the identified impacts on native vegetation. 

Table 6-7 Biodiversity - environmental safeguards 

No. Impact Environmental safeguards Timing Responsibility 

BD-1 Removal of 
native 
vegetation, 
threatened 
plants, 
threatened 

A Biodiversity Offset Strategy will 
be developed in accordance with 
the Guideline for Biodiversity 
Offsets (Roads and Maritime, 
2011) and implemented. 

Pre-construction 

Construction 

Roads and 
Maritime 

BD-2 species habitat 
and habitat 
procedures 

Pre-clearing surveys will be 
undertaken in accordance with 
Guide 1: Pre-clearing Process of 
the Biodiversity Guidelines: 
Protecting and Managing 
Biodiversity on RTA Projects 
(RTA, 2011). 

Pre-construction Construction 
contractor 

BD-3 Vegetation removal will be 
undertaken in accordance with 
Guide 4: Clearing of Vegetation 
and Removal of Bushrock of the 
Biodiversity Guidelines: 
Protecting and Managing 
Biodiversity on RTA Projects 
(RTA, 2011). 

During 
construction 

Construction 
contractor 

BD-4 Native vegetation will be re-
established in accordance with 
Guide 3: Re-establishment of 
Native Vegetation of the 
Biodiversity Guidelines: 
Protecting and Managing 
Biodiversity on RTA Projects 
(RTA, 2011) and the Landscape 
Character and Visual Impact 
Technical Paper (SMM 2016). 

Post construction Construction 
contractor 

BD-5 The unexpected species find 
procedure in the Biodiversity 
Guidelines: Protecting and 
Managing Biodiversity on RTA 
Projects (RTA, 2011) will be 
followed if threatened ecological 
communities, threatened flora or 
threatened fauna not assessed in 
the biodiversity assessment are 
identified within the construction 
work zone. 

Construction Construction 
contractor 
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No. Impact Environmental safeguards Timing Responsibility 

BD-6 Habitat will be replaced or re-
instated in accordance with 
Guide 5: Re-use of Woody 
Debris and Bushrock and Guide 
8: Nest Boxes of the Biodiversity 
Guidelines: Protecting and 
Managing Biodiversity on RTA 
Projects (RTA, 2011). 

Construction Construction 
contractor 

BD-7 Site inductions for construction 
staff will include a briefing on the 
limit of the areas allowed to be 
cleared for construction, the 
potential presence of threatened 
species and their habitat 
adjacent to the development 
footprint, their significance and 
locations, and the extents of no-
go zones. 

Construction Construction 
contractor 

BD-8 Aquatic impacts Aquatic habitat will be protected 
in accordance with Guide 10: 
Aquatic Habitats and Riparian 
Zones of the Biodiversity 
Guidelines: Protecting and 
Managing Biodiversity on RTA 
Projects (RTA, 2011) and 
Section 3.3.2 Standard 
Precautions and Mitigation 
Measures of the Policy and 
Guidelines for Fish Habitat 
Conservation and Management – 
Update 2013 (DPI (Fisheries 
NSW), 2013). 

Construction Construction 
contractor 

BD-9 Fragmentation of 
identified habitat 
corridors and 
edge effects on 
adjacent native 
vegetation and 
habitat 

Connectivity measures will be 
implemented in accordance with 
the Wildlife Connectivity 
Guidelines for Road Projects 
(RTA, 2011). 

Detailed design, 

Construction 

Post construction 

Roads and 
Maritime 

Construction 
contractor 

BD-10 Exclusion zones will be set up at 
the limit of clearing in 
accordance with Guide 2: 
Exclusion Zones of the 
Biodiversity Guidelines: 
Protecting and Managing 
Biodiversity on RTA Projects 
(RTA, 2011). 

Construction Construction 
contractor 

BD-11 Injury and 
mortality of 
native fauna 

Native fauna found within the 
construction work zone will be 
managed in accordance with 
Guide 9: Fauna Handling of the 
Biodiversity Guidelines: 
Protecting and Managing 
Biodiversity on RTA Projects 
(RTA, 2011). 

Construction Construction 
contractor 
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No. Impact Environmental safeguards Timing Responsibility 

BD-12 Noxious weeds Noxious weeds will be managed 
in accordance with Guide 6: 
Weed management of the 
Biodiversity Guidelines: 
Protecting and managing 
biodiversity on RTA projects 
(RTA 2011). 

Construction Construction 
contractor 

6.2 Noise 
This section presents an assessment of the potential noise impacts of the proposal and 
identifies safeguards to minimise and reduce these impacts. The assessment draws on 
information in the noise report prepared for this REF (refer to Appendix D, Noise technical 
paper). 

6.2.1 Assessment methodology 

Noise surveys 
Noise surveys were carried out in April and May 2016 to gather baseline information on the 
existing noise environment. These involved unattended noise monitoring between 26 April and 
9 May 2016 at the following residential properties: 
• 88 Lowes Road, Boggabilla 
• 31486 Newell Highway, Boggabilla 
• 31031 Newell Highway, Boggabilla. 

Road traffic counts along the Newell Highway were carried out concurrent with noise logging 
throughout the noise monitoring period at the following locations: 
• between McCosker Street and Lowes Road, Boggabilla 
• 150 metres south of Lowes Road, Boggabilla 
• Two kilometres north of Dolgelly-Boggabilla Road, Boggabilla 
• 100 metres south of Dorans Road, Boggabilla. 

Noise modelling 
Noise modelling was carried out to assess the proposal’s potential operational road traffic 
noise impacts. Forecast traffic flow data for the ‘no build’ (also known as ‘future existing’) and 
the ‘build’ scenarios for the assumed year of opening (2019) and 10 years after opening 
(2029) were applied to the noise model to predict the road traffic noise levels for each 
scenario. 

Construction noise criteria 
The Interim Construction Noise Guideline (DECCW, 2009) provides recommended noise 
management levels to reduce the likelihood of noise impacts arising from construction 
activities. These levels are presented in Table 6-8. 
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Table 6-8 Construction noise management levels (NMLs)
	

Time Management
level 

How to apply 

Residential – 
recommended 
standard hours 
Monday to 
Friday 
7am to 6pm 
Saturday 
8am to 1pm 
No work on 
Sundays or 
public holidays 

Noise affected: 
rating 
background 
level (RBL)* + 
10 dBA 

The noise affected level represents the point above 
which there may be some community reaction to noise. 
Where the predicted or measured LAeq15min is greater 
than the noise affected level, the proponent should 
apply all feasible and reasonable work practices to 
meet the noise affected level. 
The proponent should also inform all potentially 
impacted residents of the nature of work to be carried 
out, the expected noise levels and duration, as well as 
contact details. 

Highly 
noise 
affected 
75 dBA 

The highly noise affected level represents the point 
above which there may be strong community reaction to 
noise. 
Where noise is above this level, the relevant authority 
(consent, determining or regulatory) may require respite 
periods by restricting the hours that the very noisy 
activities can occur, taking into account: 
• times identified by the community when they are 

less sensitive to noise (such as before and after 
school for work near schools, or mid-morning or 
mid-afternoon for work near residences 

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

Residential – Noise affected: A strong justification would typically be required for 
outside RBL + 5 dB work outside the recommended standard hours. 
recommended The proponent should apply all feasible and reasonable 
standard hours work practices to meet the noise affected level. 

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

Non-residential 
– classrooms at 
schools and 
other 
educational 
institutions 

Internal noise 
level 45 dB(A) 

Recommended noise level limit. It applies when 
properties are being used. 

* RBL is the median value of the noise background level values for the period over all of the days measured. 

Operational traffic noise criteria 

Road traffic noise criteria 
Noise levels were predicted at individual noise-sensitive receivers along the proposal. The 
noise level predictions were made both for daytime (7am to 10pm) and night-time (10pm to 
7am) for two future scenarios: without the proposal, and with the proposal. 
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Noise policy criteria for the proposal, taken from the NSW Road Noise Policy (Environment 
Protection Authority, 2011), are presented in Table 6-9. The criteria have been applied at each 
façade of all noise-sensitive receivers. 

Table 6-9 Road Noise Policy criteria for the proposal 

Criteria Daytime 
(7am to 10pm) 

Night-time 
(10pm to 7am) 

Assessment criteria – Existing residences affected by 
noise from redevelopment of existing freeway / arterial / 
sub-arterial roads 

LAeq,15hr, 60 dB(A) 
(external) 

LAeq,9hr 55 dB(A) 
(external) 

Relative increase criteria Existing traffic 
LAeq,15hr + 12 dB 

(external) 

Existing traffic 
LAeq,9hr + 12 dB 

(external) 

The Noise Mitigation Guideline (Roads and Maritime, 2015) has been used to evaluate, select 
and design feasible and reasonable noise mitigation measures as required. 

MacIntyre River pump noise criteria 
Noise levels were predicted at individual noise-sensitive receivers adjacent to the proposed 
MacIntyre River pump. The noise level predictions were made for the following periods defined 
by the NSW Industrial Noise Policy (EPA, 1999): 
•	 day, defined as 7am to 6pm, Monday to Saturday and 8am to 6pm Sundays and public 

holidays 
•	 evenings, defined as 6pm to 10pm, Monday to Sunday and public holidays 
•	 night, defined as 10pm to 7am, Monday to Saturday and 10pm to 8am Sundays and public 

holidays. 

Under the Industrial Noise Policy, the most stringent criterion for residential receivers was 
found to be the intrusiveness criterion. Based on the RBL measured during the daytime period 
at logger location North, the project-specific noise levels for all residential receivers 
surrounding the proposed water pump is 36 dBA LAeq(15min). The noise criterion applicable 
to all school classrooms in the Boggabilla TAFE is 45 dBA LAeq(1hr) outside. 

Noise modelling was carried out to assess the pump station potential operational impacts for 
two scenarios: 
•	 Scenario 1 includes a diesel water pump and one water truck idling under calm weather 

conditions 
•	 Scenario 2 includes scenario 1 and two water trucks manoeuvring onsite under calm 

weather condition (arriving and leaving in a 15-minute period). 

6.2.2  Existing environment  
The main contributor to ambient noise in the proposal area is traffic noise, including heavy 
vehicles, along the Newell Highway. Rural land uses and machinery, and local insect and 
animal noise provide a marginal contribution to the existing ambient noise. 

Noise-sensitive receivers relevant to the proposal are shown in Figure 6-2. These include: 
•	 nine residences along the Newell Highway (shown as receiver numbers R1 to R9 in Figure 

6-2) 
•	 the Boggabilla TAFE buildings on South Street, Boggabilla, south of the proposed 

MacIntyre River pump (shown as receiver numbers R16 to R23 in Figure 6-2) 
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•	 residences near the proposed MacIntyre River pump along South Street, Brown Street, 
Merriwa Street, Yeoman Street, Simpson Street and McCosker Street in Boggabilla (shown 
as receiver numbers R10 to R15 and R24 to R56 in Figure 6-2). 
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         Figure 6-2 Noise-sensitive receivers relevant to the proposal (1 of 5)
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        Figure 6-2 Noise-sensitive receivers relevant to the proposal (2 of 5)
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        Figure 6-2 Noise-sensitive receivers relevant to the proposal (3 of 5)
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        Figure 6-2 Noise-sensitive receivers relevant to the proposal (4 of 5)
	

Newell Highway Mungle Back Creek to Boggabilla heavy duty pavement 
Review of Environmental Factors 

105 



 

       
    

 

 
        Figure 6-2 Noise-sensitive receivers relevant to the proposal (5 of 5)
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6.2.3 Impact assessment 

Construction impact 

Impacts on receivers along the Newell Highway 
The proposed construction activities along and close to the Newell Highway (refer to 
Chapter 3) have the potential to exceed the construction noise criteria at times where 
construction work is close to sensitive receivers. Table 6-10 provides the predicted maximum 
noise level from each construction activity for each relevant noise receiver under adverse 
weather conditions including but not limited to temperature inversion. 

Table 6-10 Predicted construction noise level (LAeq,15min dBA) exceedances
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G Y Y B Y B Y B Y B G Y 

R1 1280 

R2 130 

R3 530 

R4 510 

R5 780 

R6 750 

R7 1390 

R8 1000 

R9 830 
Legend  
G  NML compliance  Y  NML exceedance B  NML exceedance R  NML exceedance 

of  less  than 10 dB  between 10 and 20 dB  of  more than 20 dB  
    
Notes  

1.  SWL is  the typical  sound level  of  a construction activity  of  specific  construction plant  or  
equipment.  Refer  to Appendix  D  for  more detailed  information.  
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None of the receivers listed in Table 6-10 would be highly noise affected by the construction 
work – that is, they would not experience noise levels greater than 75 dBA. Receivers R3 and 
R4 would experience noise management level exceedances between 10 dB and 20 dB during 
clearing activities and earthworks in standard working hours. 

Receiver R2 would be the closest receiver to the construction work zone and is therefore the 
most sensitive receiver to construction activities. Both during and outside standard hours, this 
receiver would experience noise management level exceedances of more than 20 dB 
throughout construction (see Table 6-10). Outside standard hours, noise levels at all other 
receivers are predicted to exceed noise management levels between 10 dB and 20 dB under 
temperature inversions. 

Receiver R4 would be exposed to noise levels up to 33 dBA outside standard hours during 
operation carried out at ancillary facility No 2, and as a result of these inversions. These levels 
are below the noise management levels (35 dBA) but, due to the very low background noise 
levels measured at this location, activities at ancillary facility No 2 are likely to be audible. All 
other residential receivers near ancillary facility No 2 would be exposed to noise levels below 
20 dBA outside standard hours and therefore would comply with the noise management 
levels. 

Impacts on receivers near the MacIntyre River pump 
Noise management level exceedances are predicted to occur during construction of the 
MacIntyre River pump and operation of the pump during construction work. Table 6-11 
provides the predicted noise levels. 

During establishment of the pump, receivers on Brown Street would be exposed to noise 
levels exceeding the noise management levels by up to 9 dB. The operation of the water 
pump is expected to comply with noise management levels. However, trucks manoeuvring 
onsite would significantly increase the associated noise impact on Brown Street receivers, 
resulting in exceedance of the noise management levels by up to 5 dB. 

Predicted noise levels at Boggabilla TAFE would not exceed noise management levels during 
any stages of work. 

Table 6-11 MacIntyre River pump predicted noise level (LAeq,15min dBA) exceedances 
during standard hours 

Receivers 
location 

Approx. distance
to construction 
work zone (m) 

Establishment of 
water pump 

Operations during
construction work 

SWL 118 dBA 

Brown St 360 Y Y 

Merriwa St 500 Y Y 

Yeman St 630 Y G 

Simpson St 750 Y G 

Boggabilla TAFE 550 G G 

Legend 
G NML compliance Y NML exceedance of 

less than 10 dB 
B NML exceedance 

between 10 and 20 dB 
R NML exceedance of 

more than 20 dB 
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Impacts on receivers along the Bruxner Highway 
The use of the Macintyre River pump has the potential to generate traffic noise impacts. It is 
estimated the proposal would generate up to 50 water tank truck trips (100 traffic movements) 
per day. 

Predicted noise levels at residences along the Bruxner Highway are expected to be between 
56.4 and 59.6 dBA and would therefore comply with the Noise Criteria Guideline (Roads and 
Maritime, 2015) when considering the noise contribution from the proposal only. 

Operational impact 

Operational traffic noise impacts 
Predicted noise levels at all receivers would comply with the Noise Criteria Guideline (Roads 
and Maritime, 2015) during the daytime and night-time. The proposal is predicted to produce a 
negligible change in noise levels when compared with the existing situation. 

None of the receivers along the upgraded highway would require noise mitigation in 
accordance with guidelines set out in the Noise Mitigation Guideline (Roads and Maritime, 
2015). Consequently, operational noise mitigation measures such as noise mounds, noise 
barriers and at-property treatments are not considered in this REF. 

Impacts from operation of groundwater boreholes 
Noise levels associated with the operation of the groundwater boreholes are expected to be 
negligible provided they are located at least 200 metres away from the nearest noise-sensitive 
receiver. 

Impacts from operation of MacIntyre River water pump 
Water tank truck movements and the operation of the proposed MacIntyre River pump have 
the potential to impact nearby sensitive receivers. The predicted impacts can be described 
under two scenarios. 

Scenario 1: diesel water pump operating and one water tank truck idling under calm weather 
conditions 
Residential receivers along Brown Street, in particular R11, R36, R37, R40 and R42, would be 
exposed to noise levels up to 37 dBA LAeq(15min). The vegetation located between these 
receivers and the pump station site was not taken into consideration in the noise model but it 
is likely to provide at least 1 dB of noise reduction resulting in compliance with the 
LAeq(15min) of 36 dBA. The Boggabilla TAFE (receiver numbers R16 to R24) would not be 
exposed to noise levels greater than 32 dBA LAeq(1hr). 

Scenario 2: diesel water pump operating and two water tank truck movements onsite under 
calm weather conditions arriving/leaving in a 15-minute period 
Traffic movements would significantly increase the noise levels due to the short distance 
between the pump site access road and residential receivers R27, R42 and R40. Residential 
receivers along Brown Street would be exposed to noise levels up to 44 dBA, which would 
exceed the project-specific noise levels by 8 dB. Safeguards are proposed to manage such 
exceedances (refer to Section 6.2.4). Predicted noise levels at Boggabilla TAFE would not 
exceed 35 dBA LAeq(1hr) and would therefore comply with the Project Specific Noise Levels. 

Impacts on receivers along the Bruxner Highway 
The use of the MacIntyre River water pump during operation of the proposal would be 
sporadic and limited to road maintenance and rehabilitation activities. It is assumed that, when 
in use, the pump would generate up to 32 water tank truck trips (64 traffic movements) per 
day. 
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Predicted noise levels at residences along the Bruxner Highway are expected to be between 
51.4 and 54.7 dBA and would therefore comply with the Noise Criteria Guideline (Roads and 
Maritime, 2015) when considering the noise contribution from the proposal only. 

6.2.4  Environmental  safeguards  
The safeguards proposed to manage noise impacts are listed in Table 6-12. 

Table 6-12 Noise environmental safeguards 

ID Impact Environmental safeguards Timing Responsibility 

NV-1 Noise impacts 
on sensitive 
receivers 
during 
construction 

Management measures will be 
identified in construction environmental 
management documentation to 
minimise the potential noise impacts, 
in accordance with Appendix B of the 
Construction Noise and Vibration 
Guidelines (Roads and Maritime, 
2016). 

Pre-
construction 

Construction 
contractor 

NV-2 A program of noise and vibration 
monitoring for sensitive receivers 
outside of standard construction work 
hours will be identified and 
incorporated in construction 
management documentation. 

Pre-
construction 

Construction 
contractor 

NV-3 Unless negotiated with the community 
with consultation documented and 
approved by Roads and Maritime 
project manager or permitted under the 
proposal’s Environmental Protection 
Licence, there should be no receiver 
exposed to noise emissions above the 
noise management levels over more 
than two consecutive nights. 

Construction Construction 
contractor 

6.3  Landscape  character  and visual  amenity  
This section presents an assessment of the landscape character and visual amenity impacts 
of the proposal and identifies safeguards to minimise and reduce these impacts. 
The assessment draws on information in the landscape character and visual technical paper 
prepared for this REF (refer to Appendix E, Landscape character and visual technical paper). 
The urban design objectives and principles presented in the technical paper are discussed in 
Section 3.2.2. 

6.3.1  Assessment  methodology  
The assessment was carried out in accordance with the Guideline for Landscape Character 
and Visual Impact Assessment (Roads and Maritime, 2013) and involved the following tasks: 

•	 review of relevant literature, analysing aerial photographs and topographic maps to 
understand the proposal area 

•	 review of the proposal’s concept design and constructability and the various technical 
papers prepared for this REF 

•	 a contextual analysis of urban, environmental and cultural factors that would affect the 
design of the proposal 

•	 definition of urban design objectives, principles and strategy for the proposal 
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•	 a landscape impact assessment to: 
•	 identify landscape character zones for the proposal area. These are zones where the 

combined quality of built, natural and cultural aspects provide a unique sense of place 
•	 determine the magnitude of the impact of the proposal for each landscape character 

zone. Magnitude refers to the type of proposal and its compatibility with the character of 
the existing landscape 

•	 determine how sensitive the character of the setting is to the proposed change 
•	 evaluate the impact of the proposal on each landscape character zone by combining 

the sensitivity of the zone and the magnitude of the proposal to provide an overall 
impact rating as indicated by the impact assessment grading matrix (refer to Table 
6-13) 

•	 a visual impact assessment to: 
•	 define the scale or size, form and type of proposal within the context of the proposal 

area 
•	 establish an estimated visual catchment (through desktop analysis) and identify key 

viewpoints from where the proposal would be visible 
•	 determine the magnitude of change to existing views – that is, the nature and scale of 

the proposal, and the extent and proximity of the view to it. Magnitude represents the 
contrast in scale, form and type of proposal to the location and context to which it is to 
be placed 

•	 determine the sensitivity of the view – that is, measuring the visual importance of the 
view based on the distance between a viewer and the proposal, the category of viewer 
(eg resident, worker, shopper, open space user), the elements of the proposal that are 
visible and the importance of the view (eg identified in tourist guides, static or moving 
viewpoint, do people deliberately seek the view). Visual sensitivity includes the 
consideration of the perceived cultural and historical values of the visual environment 
and the elements within it 

•	 assess the level of potential visual impact for viewers at these viewpoints from the 
proposal. Impact is the combination of the magnitude and sensitivity rating in 
accordance with the impact assessment grading matrix (Table 6-13). 

Table 6-13 Landscape and visual impact assessment grading matrix 

6.3.2  Existing environment  

Landscape features and character 
Three landscape character zones were identified across the proposal area. These are shown 
in Figure 6-3 and described below. 

Landscape character zone No 1 – Agricultural land 

The landscape that characterises the majority of the proposal area is generally flat alluvial 
floodplain with the dominant land use consisting of agricultural land mostly growing wheat, 
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interspersed with other crops and land modified for pastoralism. The northern area of this 
landscape character zone is dominated by irrigated cropping, particularly cotton. 

The landscape has a generally open character, which provides extensive views from the 
highway over the agricultural landscape. These views can vary over the course of the year, 
depending on crop rotation and the amount of water in the watercourses. This landscape 
character zone also includes vegetation scattered along the length of highway screening views 
on one side of the highway at a time. 

The zone includes rural residential buildings located at regular intervals from the highway. 
The dwellings are typically either screened by roadside vegetation or situated at a distance 
from the highway. 

Landscape character zone No 2 – Boggabilla village 
North of the proposal area, at the intersection of the Newell Highway and the Bruxner 
Highway, at the edge of the MacIntyre River, is the village of Boggabilla. The landscape 
character is that of a low-density residential area and consists of single-storey houses on large 
blocks with trees and shrubs. A small commercial area is located at the junction of the Newell 
Highway and the Bruxner Highway; it contains small shops, a hotel and motel. 

Landscape character zone No 3 – MacIntyre River foreshore 
To the east of Boggabilla, between Brown Street and the MacIntyre River, the landscape 
character is a recreational foreshore area that gently slopes down to the river. The area is 
heavily vegetated with trees and dense understorey that screen views from the street to the 
picnic area and river. The Boggabilla boat ramp picnic area is accessed by a gravel road at 
the intersection of South Street and Brown Street. 
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        Figure 6-3 Landscape character zones (1 of 4)
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       Figure 6-3 Landscape character zones (2 of 4)
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       Figure 6-3 Landscape character zones (3 of 4)
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       Figure 6-3 Landscape character zones (4 of 4)
	

Newell Highway Mungle Back Creek to Boggabilla heavy duty pavement 
Review of Environmental Factors 

116 



 

       
    

 

 
    

  
  
  
       
  

   
        

         
      
      

 
    
 

 
 

 
    

 

     
   

      

     
 

      

      
   

 

 

 

     

    
   

  

    
    

  
    
   

  

    
   

 

 

 

   
    

  
    
   

  

   
   

 

 
 

 

   
    

  
    
   

  

       
   

 
 

 

   
    

  
    

Sensitive receivers 
Visual-sensitive receivers relevant to the proposal include: 
• residents 
• tourists 
• workers 
• users of Boggabilla boat ramp and picnic area 
• motorists. 

Visual catchment and viewpoints 
Views to the proposal are widespread due to the flat topography, cropping land and lack of 
vegetation. In some locations, native vegetation adjoins one or both sides of the highway, 
generally constraining views to motorists using the highway. Representative viewpoints for the 
proposal are listed in Table 6-14 and shown in Figure 6-4. 

Table 6-14 Viewpoints and sensitive receivers 
Viewpoint
No 

Location Sensitive 
receiver 

Elements of the proposal
visible 

1 Toilet facilities, North Star Rest 
Area, looking north 

Motorists • ancillary facility No 1 

2 North Star Rest Area, looking 
north. 

Motorists • ancillary facility No 1 

3 Mungle Creek Road, 100 m east 
of Newell Highway, looking 
west. 

Local 
residents, 
motorists 

• ancillary facility No 1 

4 Private access lane on western 
side of Newell Highway, 
opposite Booroola, looking north 

Motorists • new two-lane highway on a 
high embankment to the east 
of the existing highway 

• loss of existing vegetation 
• new vegetation to replace 

existing disused highway 

5 Entry to Burradoo, western side 
of Newell Highway, looking 
north 

Local 
residents, 
motorists 

• new two-lane highway on a 
high embankment to the east 
of the existing highway 

• loss of existing vegetation 
• new vegetation to replace 

existing disused highway 

6 Entry to Burringbar, eastern side 
of Newell Highway, looking 
south 

Local 
residents, 
motorists 

• new two-lane highway on a 
high embankment to the east 
of the existing highway 

• loss of existing vegetation 
• new vegetation to replace 

existing disused highway 

7 Letterbox Road, 100 m west of 
Newell Highway, looking east 

Local 
residents, 
motorists 

• new two-lane highway on a 
high embankment to the east 
of the existing highway 

• loss of existing vegetation 
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Viewpoint
No 

Location Sensitive 
receiver 

Elements of the proposal
visible 

8 Newell Highway, 200 m south of 
the bridge over Whalan Creek, 
looking north 

Motorists • new two-lane highway on a 
high embankment to the east 
of the existing highway 

• loss of existing vegetation 

9 Entry to Coppymurrumbilla, 
western side of Newell Highway, 
looking south 

Local 
residents, 
motorists 

• new two-lane highway on a 
high embankment to the east 
of the existing highway 

• loss of existing vegetation 
• new vegetation to replace 

existing disused highway 

10 Entry to Allandale, eastern side 
of Newell Highway, looking 
north 

Local 
residents, 
motorists 

• new two-lane highway on a 
high embankment to the east 
of the existing highway 

• loss of existing vegetation 
• new vegetation to replace 

existing disused highway 

11 Air AG entry road, eastern side 
of Newell Highway, looking 
south 

Motorists • new two-lane highway on a 
high embankment to the east 
of the existing highway 

• loss of existing vegetation 
• new vegetation to replace 

existing disused highway 

12 Lowes Road, 100 m west of 
Newell Highway, looking east 

Local 
residents, 
motorists 

• new two-lane highway on a 
high embankment to the east 
of the existing highway 

• loss of existing vegetation 
• new vegetation to replace 

existing disused highway 

13 Coles Express, Newell Highway, 
Boggabilla, looking south 

Motorists, 
workers 

• ancillary facility No 3 
• loss of existing trees 

14 Group of houses on Brown 
Street, near South Street, 
Boggabilla looking north-east 

Local 
residents, 
motorists 

• upgraded access road to 
service the water pump 

15 South Street, between the picnic 
area and boat ramp facilities on 
the MacIntyre River and Brown 
Street, looking west. 

Boat ramp 
and picnic 
area 
users, 
motorists 

• upgraded access road and 
turning circle to service 
water pump 

• pump house 
• removal of vegetation 

including mature trees 

16 Property off Kildonan Road, 
Kurumbul, looking south-west 

Local 
residents 

• none. 
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       Figure 6-4 Visual envelop and key viewpoints (1 of 4)
	

Newell Highway Mungle Back Creek to Boggabilla heavy duty pavement 
Review of Environmental Factors 

119 



 

       
    

 

 
        

 
Figure 6-4 Visual envelop and key viewpoints (2 of 4)
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        Figure 6-4 Visual envelop and key viewpoints (3 of 4)
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        Figure 6-4 Visual envelop and key viewpoints (4 of 4)
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6.3.3  Impact  assessment  

Landscape character impacts 
The potential impact on the landscape character assessed in Table 6-15 considers the extent 
to which the proposal scale, form and materials have been integrated into the existing 
landscape. 

Overall, the impacts of the proposal on landscape character would be predominantly low, as 
the proposal would occur within an established highway corridor and would be mostly 
screened from adjoining houses by roadside vegetation and distance. Some roadside 
vegetation would be removed for the proposal, but replacement plantings would restore any 
impact on landscape character as they mature over time. 

Table 6-15 Potential impact on landscape character 

Magnitude Sensitivity Impact 

Landscape Character Zone No 1 – 
Agricultural land 

Photo: View overview irrigated 
cotton fields 

Low magnitude
The proposal would remove a 
substantial amount of grassland, 
and some tree planting and would 
increase the overall extent of the 
highway footprint by about one-
third, and slightly elevate the 
highway. However, the impact 
would be reduced over time as new 
plantings establish and mature. 
Overall, the magnitude of the 
landscape change would be low. 

Low sensitivity
The zone has an attractive and 
cohesive character with open 
pastures and widespread views. 
Overall, the zone would have a low 
sensitivity due to the residents’ and 
motorists’ views that would be 
impacted. 

Low impact 

Landscape Character Zone No 2 – 
Boggabilla village 

Photo: View of small group of 
shops on the Newell Highway, 
Boggabilla 
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Magnitude Sensitivity Impact 

Negligible magnitude 
The proposal would involve 
upgrading existing Boggabilla boat 
ramp access road infrastructure 
from gravel to a paved surface. 
Due to the small scale of the 
proposal on the edge of this 
landscape character zone, the 
magnitude of the landscape 
change would be negligible. 

Moderate sensitivity 
The zone has a dominant 
residential character and therefore 
a moderate sensitivity due to the 
residents’ views that would be 
impacted. 

Negligible 

Landscape Character Zone No 3 – 
MacIntyre River foreshore 

Photo: Small picnic area on the 
banks of MacIntyre River 

Low magnitude
The proposal would introduce new 
infrastructure including a water 
pump, housing and associated 
piping. 
Due to the small scale of the 
proposal in this landscape 
character zone, the magnitude of 
the landscape change would be 
low. 
The impact would be reduced by 
screening the pump house with 
vegetation. 

Moderate sensitivity
The zone is heavily vegetated, with 
views screened from the street. 
However, the zone has moderate 
sensitivity because the views of 
boat ramp and picnic area users 
would be impacted. 

Moderate to low 
impact 

Visual impacts 

The visual impacts of the proposal were assessed from the viewpoints listed in Table 6-14 and 
shown in Figure 6-4. The proposal would have: 
•	 moderate impact on one viewpoint. These are picnic areas where users would see the 

water pump and water tanks 
•	 moderate to low visual impact on three viewpoints. These are areas where people tend to 

linger and their attention is focused on the wider landscape, such as the North Star Rest 
Area 

•	 low visual impact on ten viewpoints. These are areas of low sensitivity where existing 
vegetation would screen views or where people’s attention is focused on driving 

•	 negligible visual impact on two viewpoints. 

The impacts on individual viewpoints are described in Table 6-16. 
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The visual impact of the proposal is considered appropriate for its scale and the landscapes 
through which it would pass. Mitigation measures would be implemented as part of the urban 
design and landscape strategy (refer to Section 6.3.4). The visual impacts of the proposal 
would be reduced over time as new vegetation plantings establish and mature. 

Table 6-16 Potential visual impacts 

Sensitivity Magnitude Impact 

Viewpoint 1 – Toilet 
facilities of the North 
Star Rest Stop, 
looking north 

Moderate sensitivity 
Motorists would have 
a moderate sensitivity 
due to the extended 
time spent in the rest 
area and opportunity 
to focus their 
attention on the wider 
rural view. 

Low magnitude 
The ancillary facility No 1, including fencing, 
facilities, plant and stockpiles, would be visible in 
the mid distance. During construction, the 
magnitude would be considered moderate. 
Following construction, the site would be restored 
to its existing condition as a minimum, reducing 
magnitude to low. 

Moderate to 
low 

Viewpoint 2 – North 
Star Rest Stop, 
looking north 
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Sensitivity Magnitude Impact 

Moderate sensitivity 
Motorists would have 
a moderate sensitivity 
due to the extended 
time spent in the rest 
area and opportunity 
to focus their 
attention on the wider 
rural view. 

Low magnitude 
The ancillary facility No 1, including fencing, 
facilities, plant and stockpiles, would be visible in 
the mid distance. During construction, the 
magnitude would be considered moderate. 
Following construction, the site would be restored 
to its existing condition as a minimum, reducing 
magnitude to low. 

Moderate to 
low 

Viewpoint 3 – Mungle 
Creek Road, 100m 
east of Newell 
Highway looking west 

Low sensitivity
Local residents 
driving on the gravel 
road would have low 
sensitivity due to the 
low numbers of 
viewers. 

Low magnitude
The ancillary facility No 1 including fencing, 
facilities, plant and stockpiles, would be visible in 
the mid distance. During construction, the 
magnitude would be considered moderate. 
Following construction, the site would be restored 
to its existing condition as a minimum, reducing 
magnitude to low. 

Low 

Viewpoint 4 – Private 
access lane on 
western side of the 
highway, opposite 
Booroola, looking 
north 
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Sensitivity Magnitude Impact 

Low  sensitivity  
Motorists  would focus  
on driving  and  would 
have a low  sensitivity  
in this  highway  
environment.  

Low  magnitude  
The  new  highway  would be about  one-third wider  
than the existing highway  and would require the  
removal  of  a number  of  trees.  The impact  would 
reduce over  time  as  new  tree plantings  establish 
and mature.  

Low 

Viewpoint 5 – Entry to 
Burradoo, western 
side of the highway 
looking north. 

Low sensitivity
Motorists would focus 
on driving and would 
have a low sensitivity 
in this highway 
environment. 
Local property 
owners would have a 
slightly higher 
sensitivity. 

Low magnitude
The new highway would be about one-third wider 
than the existing highway and would require the 
removal of a number of existing trees. The impact 
would reduce over time as tree plantings establish 
and mature. 

Low 

Viewpoint 6 – Entry to 
Burringbar, eastern 
side of the highway, 
looking south 
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Sensitivity Magnitude Impact 

Low sensitivity 
Motorists would focus 
on driving and would 
have a low sensitivity 
in this highway 
environment. 
Local property 
owners would have a 
slightly higher 
sensitivity. 

Low magnitude 
The new highway would be about one-third wider 
than the existing highway and would require the 
removal of a number of trees. The impact would 
reduce over time as new tree plantings establish 
and mature. 

Low 

Viewpoint 7 – 
Letterbox Road, 
100m west of the 
highway, looking east 

Low  sensitivity  
Motorists  would focus  
on driving  and  would 
have a low  sensitivity  
in this  highway  
environment.  

Low  magnitude  
The  new  highway  would be about  one-third wider  
than the existing highway  and would require the  
removal  of  a number  of  trees.  The impact  would 
reduce over  time  as  new  tree plantings  establish 
and mature.  

Low 
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Sensitivity Magnitude Impact  

Viewpoint 8 – Newell 
Highway, 200m south 
of the bridge over 
Whalan Creek, 
looking north 

Low  sensitivity 
Motorists  would focus  
on driving  and  would 
have a low  sensitivity  
in this  highway  
environment.  
 

Low  magnitude 
The  new  highway  would be about  one-third wider  
than the existing highway  and would require the  
removal  of  a number  of  trees.  The new  road  would 
tie in with the existing  bridge  over  Whalan Creek.  
The impact  would reduce over  time as  new  tree  
plantings  establish and  mature.  

Low 

Viewpoint 9 – Entry to 
Coppymurrumbilla, 
western side of the 
highway, looking 
south 

Low sensitivity
Motorists would focus 
on driving and would 
have a low sensitivity 
in this highway 
environment. 
Local property 
owners would have a 
slightly higher 
sensitivity. 

Low magnitude
The new highway would be about one third wider 
than the existing highway and would require the 
removal of a number of existing trees. The impact 
would reduce over time as new tree plantings are 
established and mature. 

Low 
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Sensitivity Magnitude Impact 

Viewpoint 10 – Entry 
to Allandale, eastern 
side of the highway, 
looking north 

Low sensitivity
Motorists would focus 
on driving and would 
have a low sensitivity 
in this highway 
environment. 
Local property 
owners would have a 
slightly higher 
sensitivity. 

Low magnitude
The new highway would be about one-third wider 
than the existing highway and would require the 
removal of a number of trees. The impact would 
reduce over time as new tree plantings establish 
and mature. 

Low 

Viewpoint 11 – Air AG 
entry road, eastern 
side of the highway, 
looking south 

Low sensitivity
Motorists would focus 
on driving and would 
have a low sensitivity 
in this highway 
environment. 
Local property 
owners would have a 
slightly higher 
sensitivity. 

Low magnitude
The new highway would be about one-third wider 
than the existing highway and would require the 
removal of a number of trees New vegetation 
would be provided to replace the disused section of 
the highway. The impact would reduce over time 
as new tree plantings establish and mature. 

Low 
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Sensitivity Magnitude Impact  

Viewpoint 12 – Lowes 
Road, 100m west of 
the highway, looking 
east 

Low  sensitivity  
Motorists  would focus  
on driving  and  would 
have a low  sensitivity  
in this  environment.  
 

Low  magnitude  
The  new  highway  would be about  one-third wider  
than the existing highway  and would require the  
removal  of  a number  of  existing  trees.  The  impact  
would reduce over  time  as  new  tree  plantings  
establish and mature.  

Low 

Viewpoint 13 – Coles 
Express, Newell 
Highway, Boggabilla, 
looking south 

Low  sensitivity  
Motorists  would focus  
on driving  and  would 
have a low  sensitivity  
in this  highway  
environment.  
Shoppers  would also 
have a low  sensitivity  
in this  environment.  

Negligible magnitude  
The  new  highway  would be about  one-third wider  
than the existing highway  and would require the  
removal  of  a number  of  trees.  During  construction,  
the magnitude  would be low  because the site 
compound would be visible in the mid distance.  
Following  construction,  the site would be restored 
to the existing condition as  a minimum,  reducing  
the magnitude  to  negligible.  

Negligible 
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Sensitivity Magnitude Impact 

Viewpoint 14 – 
Residences on Brown 
Street, near South 
Street, Boggabilla, 
looking north-east 

Moderate sensitivity
Residents would have 
high sensitivity to 
change, but the small 
extent of work would 
reduce the sensitivity 
to moderate. 

Low magnitude
The access road to the proposed pump house 
would be sealed and vegetation removed for the 
construction of the turning circle. These elements 
would not be visible from this viewpoint. Water 
tanks would be present during construction, but 
would only be required for maintenance activities 
during operation. 

Moderate to 
Low 

Viewpoint 15 – South 
Street, between the 
picnic area and boat 
ramp facilities on the 
Macintyre River and 
Brown Street, looking 
west. 

Moderate sensitivity
Park users would 
have moderate 
sensitivity as they are 
accessing the area 
for recreational 
activities. 

Moderate magnitude
The access road and turning circle would be 
sealed. The pump house would be located on the 
way to the picnic facilities and introduce a new built 
form. The turning circle would alter the views by 
introducing a large paved area in an undeveloped 
setting. The pump house itself would be screened 
by new vegetation, over time this would reduce its 
visibility. 

Moderate 
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Sensitivity 

Viewpoint 16 – 
Property off Kildonan 
Road, Kurumbul, 
looking south-west 

Magnitude Impact 

High sensitivity
Residents would have 
a high sensitivity to 
the visual landscape. 

Negligible magnitude
While the pump house would be a change, it would 
not be uncharacteristic with the landscape due to 
the screening provided by the existing vegetation 
on the northern side of the MacIntyre River. 

Negligible 

6.3.4  Environmental  safeguards  
The safeguards proposed to manage landscape character and visual impacts are listed in 
Table 6-17. The safeguards and management measures are in line with the urban design and 
landscape objectives and principles outlined in Section 3.2.2. 

Table 6-17 Landscape and visual amenity environmental safeguards 

ID Impact Environmental safeguards Timing Responsibility 

LV-1 Construction 
impacts 

Once construction is complete – or 
progressively throughout the work, 
where feasible and reasonable – the 
ancillary facility sites will be returned to 
at least their pre-construction state. 

Construction Construction 
contractor 

LV-2 Opportunities will be identified to retain 
existing trees within the ancillary 
facilities. 

Construction Construction 
contractor 

LV-3 Temporary lighting will be screened or 
diverted to reduce unnecessary light 
spill on residences. 

Construction Construction 
contractor 

LV-4 Landscape 
and visual 
impacts 

The potential visual impact of earthwork 
will be minimised by integrating it with 
the adjoining landform. This will be 
achieved by gradually flattening the 
grades at the ends of fill embankments 
in order to avoid sharp transitions, 
where feasible and reasonable. 

Detailed 
design 

Roads and 
Maritime 

LV-5 Cleared areas will be revegetated with 
grassland and woodland species 
(including grasses, groundcovers and 

Construction Construction 
contractor 
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ID Impact Environmental safeguards Timing Responsibility 

shrubs, depending on sight line 
requirements) to match the landscape 
character to adjoining roadside areas 
and to screen the proposal from existing 
properties, where feasible and 
reasonable. 

LV-6 The proposed pump house at the 
Boggabilla boat ramp site will be 
screened with vegetation. 

Detailed 
design 

Construction 

Roads and 
Maritime 

Construction 
contractor 

6.4  Aboriginal  heritage  
This section presents an assessment of the Aboriginal heritage impacts of the proposal and 
identifies safeguards to minimise and reduce these impacts. The assessment draws on 
information outlined in the Aboriginal Archaeological Survey Report prepared for this REF 
(refer to Appendix F, Aboriginal heritage technical paper). 

Details on the consultation undertaken with Aboriginal stakeholders for the REF are presented 
in Section 5.3 and Appendix F. 

6.4.1  Assessment  methodology  
The assessment was undertaken following Stage 2 of the Roads and Maritime Procedure for 
Aboriginal Cultural Heritage Consultation and Investigation (Stage 2 PACHCI) guidelines 
(Roads and Maritime 2011) and the Code of practice for archaeological investigation of 
Aboriginal objects in New South Wales (DECCW 2010). The scope of the Aboriginal heritage 
assessment comprised: 
•	 a review of the environmental and archaeological context of the proposal area 
•	 a review of sites registered in the OEH Aboriginal Heritage Information Management 

System (AHIMS) database 
•	 consultation with relevant Aboriginal stakeholders (refer to Section 5.3) 
•	 an archaeological survey. The survey was undertaken on foot between 28th November and 

2nd December 2016 
•	 identification of areas with potential archaeological deposits, update locations of AHIMS 

sites and characterise new Aboriginal sites 
•	 assessment of cultural heritage significance of items relevant to the proposal based on the 

following Burra Charter (Australia ICOMOS 2013) and Heritage Office guidelines (2001) 
considerations: 
•	 research potential: does the evidence suggest any potential to contribute to an 

understanding of the area and/or region and/or state’s natural and cultural history? 
•	 representativeness: how much variability (outside and/or inside the subject area) exists, 

what is already conserved, how much connectivity is there? 
•	 rarity: is the subject area important in demonstrating a distinctive way of life, custom, 

process, land-use, function or design no longer practised? Is it in danger of being lost 
or of exceptional interest? 

•	 education potential: does the subject area contain teaching sites or sites that might 
have teaching potential? 

•	 assessment of the Aboriginal cultural significance of the proposal area based on the 
feedback provided by the Aboriginal stakeholders consulted and the knowledge gathered 
from the task completed above 

•	 determination of the impact of the proposal on known Aboriginal sites and objects 
•	 identification of safeguards to manage impacts. 
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Study area 
For the Aboriginal heritage assessment, the boundary of the study area was defined as a 
buffer between 10 and 30 metres around the construction work zone. It includes the physical 
footprint of the proposal incorporating ancillary facilities and access roads to each facility 
during construction. 

6.4.2  Existing environment  

Historical background 
The proposal area is on lands of the Gomeroi / Kamilaroi People. 

Aboriginal implements observed by early European explorers of the Moree Plains comprises 
(Balme, 1986): 
• bark containers or coolamon - for holding water, gathering berries and other substances 
• boomerangs and throwing sticks – short wooden tools for hunting. 
• cloaks - made of kangaroo skin. 
• clubs or nulla nulla – designed for hand to hand combat 
• hatchets – of hafted stone, for bark removal. Steel was also used after European contact. 
• nets - for catching fish and birds. 
• spears - with a variety of point types. 
• fish traps - either of stone, or wood. 

Mitchell (1839) described the utilisation of riverine resources by Aboriginal people in the Moree 
Plains area. This included the use of fish traps and nets. Other observers noted widespread 
consumption of yams, water yams, melons and other fruits, berries, roots and tubers. 
The observation by Balme (1986) of spears and kangaroo cloaks indicates that macropod 
species were hunted. 

In terms of social organisation and ritual practices, Heritage Concepts (2009) noted life was 
considerably shaped according to the moiety (a form of social organisation in which a people 
is divided into two classes) to which an Aboriginal person belonged. Moieties were matrilineal, 
and an individual took the moiety of their maternal grandmother. Moiety membership dictated 
social interactions, including whom one could marry or speak to. A complex web of 
interrelations and status came into play around ritual, in particular around initiation 
ceremonies. Boys went through a complex system of initiation, including tooth avulsion. 
Boobera Lagoon, about 10 kilometres west of the proposal area is listed as an Aboriginal 
place on the Australian Register of the National Estate (Place ID 14805). It has associations 
with a Rainbow Serpent Dreaming (Heritage Concepts, 2009). The surrounds of the Lagoon 
contain Aboriginal burials, and local Aboriginal tradition is that the area was used as an 
initiation site (Uncle R. Haines -pers com. 2016). 

Previously registered Aboriginal heritage sites 
Searches of the OEH Aboriginal Heritage Information System (AHIMS) identified 
21 modified trees (carved or scarred) and seven artefacts recorded in vicinity but not within the 
proposal area. 

Aboriginal heritage sites identified during site inspections 
The archaeological survey completed for the proposal re-identified previously registered 
Aboriginal heritage sites and found one potential archaeological deposit, and three artefacts 
and six scarred trees not previously recorded. 

The site inspection findings are summarised below. 
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  AHIMS  site  02-4-0025.  AHIMS  mapping  records  for  this  site  are  poor  and suggests  that  the 

        
    

   
 

 
 

 
 

 
 

   
          

         
 

Re-identified Aboriginal Heritage Information Management System sites 
The survey confirmed that no previously recorded AHIMS sites are located within the proposal 
area. The following two AHIMS records are unclear in relation to their locations, possibly due 
to errors from coordinate system and/ or projection changes since they were originally 
recorded: 
•  AHIMS  site  02-4-0024.  A  sample  of  artefacts  near  the proposal  has  been  recorded  which  

•

Potential archaeological deposits 

are part  of  the  previously  recorded artefact  scatter  02-4-0024 
Materials recorded included silcrete,  chert,  quartz,  quartzite and petrified 

wood. 

only existing area of soil in which this site may occur is 
Inspection of this area did 

not  identify  any  artefacts.  It  is  confirmed that  AHIMS  site 02-4-0025 does  not  extend into 
this  part  of  the  proposal  area.   

A  potential  archaeological  deposit  was  identified at  

New Aboriginal sites 
The archaeological survey identified nine new aboriginal sites comprising three stone artefacts 
and six scarred trees. These are described in Table 6-18 and their location is shown in Figure 
6-5. 
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Table 6-18 New Aboriginal sites identified in the archaeological survey
	

ID 
(See Figure 7-5) 

Location Description 

Artefact 1 Material and Colour – Grey & yellow 
chert 
Dimensions – 20mm x 20mm x 5mm 
Description – Proximal flake fragment 
with cortex on platform. 

Artefact 2 Material and Colour – Fine pink Silcrete 
Dimensions – 35mm x 40mm x 20mm 
Description – Multipurpose core, 4 
negative flake scars, cortex on dorsal. 

Artefact 3 Material and Colour – Yellow silcrete 
Dimensions – 30mm x 35mm x 7mm 
Description – Medial Flake Fragment, 3 
negative scars 

Scarred Tree 1 Species and age – Mature Bimble Box 
(Eucalyptus populnea) 
Dimension of scar: 
- Height above ground 700mm 
- Maximum height of scar 970mm 
- Maximum width of scar 250mm 
- Depth of regrowth at scar 50mm 

Scarred Tree 2 Species and age – Mature Bimble Box 
(Eucalyptus populnea) 
Dimension of scar: 
- height above ground 700mm 
- maximum height of scar 970mm 
- maximum width of scar 250mm 
- depth of regrowth at scar 50mm 
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ID 
(See Figure 7-5) 

Location Description 

Scarred Tree 3 Species and age – Mature Bimble Box 
(Eucalyptus populnea) 
Dimension of scar: 
- Height above ground 270mm 
- Maximum height of scar 2200mm 
- Maximum width of scar 230mm 
- Depth of regrowth at scar could not be 
measured due to lack of dry face. 

Scarred Tree 4 Species and age – Mature Bimble Box 
(Eucalyptus populnea) 
Dimension of scar: 
- height above ground 1500mm 
- maximum height of scar 1050mm 
- maximum width of scar 330mm 
- depth of regrowth at scar 30mm 

Scarred Tree 5 Species and age – Mature Bimble Box 
(Eucalyptus populnea) 
dimension of scar: 
- height above ground 1220mm 
- maximum height of scar 380mm 
- maximum width of scar 180mm 
- depth of regrowth at scar 90mm 

Scarred Tree 6 Species and age – Mature Bimble Box 
(Eucalyptus populnea) 
Dimension of scar: 
- height above ground 550mm 
- maximum height of scar 790mm 
- maximum width of scar 230mm 
- depth of regrowth at scar could not be 
accurately measured due to dry face 
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Figure 6-5 New Aboriginal sites identified in the archaeological survey (1 of 7)
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Figure 6-5 New Aboriginal sites identified in the archaeological survey (2 of 7)
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Figure 6-5 New Aboriginal sites identified in the archaeological survey (3 of 7)
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Figure 6-5 New Aboriginal sites identified in the archaeological survey (4 of 7)
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Figure 6-5 New Aboriginal sites identified in the archaeological survey (5 of 7)
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Figure 6-5 New Aboriginal sites identified in the archaeological survey (6 of 7)
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Figure 6-5 New Aboriginal sites identified in the archaeological survey (7 of 7)
	

Newell Highway Mungle Back Creek to Boggabilla heavy duty pavement 
Review of Environmental Factors 

144 



 

       
    

 

          
        

         
            

       
       

           
   

   

  
 

   
 

 

 
 

 
 

   
 

 

  
 

 
 

  
 

 

 
 

    

       

       

       

    
  

 
 

 

    
  

 
 

 

    
  

 
 

 

    
  

 
 

 

    
  

 
 

 

    
  

 
 

 

     

 
            

         
        

 

Archaeological  significance  
An assessment of archaeological significance of Aboriginal heritage items is outlined in Table 
6-19. Individual artefacts found during the survey are considered to have low archaeological 
significance because they are not in-situ and their origin cannot not be determined. Scarred 
trees are considered to have moderate to high rarity as they represent only a very small 
fraction of the scarred trees once present, and have a limited life-span. The archaeological 
significance of AHIMS sites 02-4-0024, 02-4-0025 and the potential archaeological deposit 
PAD01 was assessed to be unknown as the extent and significance of these places cannot be 
determined without further investigations. 

Table 6-19 Archaeological significance 

Site Research 
Potential 

Scientific 
Value 

Representative 
Value 

Rarity 
Value 

Overall 
Significance 

02-4-00241  Moderate -
High 

Moderate -
High 

Moderate - High Moderate -
High 

Unknown 

02-4-00251 Moderate -
High 

Moderate -
High 

Moderate - High Moderate -
High 

Unknown 

PAD011 Moderate-
High 

Unknown Unknown Unknown Unknown 

Artefact 1 Low Low Low Low Low 

Artefact 2 Low Low Low Low Low 

Artefact 3 Low Low Low Low Low 

Scarred Tree 1 Low -
Moderate 

Low-
Moderate 

Moderate Moderate-
High 

Moderate 

Scarred Tree 2 Low -
Moderate 

Low-
Moderate 

Moderate Moderate-
High 

Moderate 

Scarred Tree 3 Low -
Moderate 

Low-
Moderate 

Moderate Moderate-
High 

Moderate 

Scarred Tree 4 Low -
Moderate 

Low-
Moderate 

Moderate Moderate-
High 

Moderate 

Scarred Tree 5 Low -
Moderate 

Low-
Moderate 

Moderate Moderate-
High 

Moderate 

Scarred Tree 6 Low -
Moderate 

Low-
Moderate 

Moderate Moderate-
High 

Moderate 

1 Ratings are based on limited information 

6.4.3  Impact  assessment  

Construction 
A summary of the impacts of the proposal on Aboriginal sites, artefacts and scarred trees is 
presented in Table 6-20. Although the proposal would not impact on any of these items, 
safeguard would be in place to ensure these items are protected during construction. Refer to 
Section 6.4.4. 
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Table 6-20 Impacts on Aboriginal sites
	

Site Type of harm Degree of harm Consequence of harm 

AHIMS 02-4-0024 None None No loss of value 

AHIMS 02-4-0025 None None No loss of value 

PAD01 None None No loss of value 

Artefact 1 None None No loss of value 

Artefact 2 None None No loss of value 

Artefact 3 None None No loss of value 

Scarred Tree 1 None None No loss of value 

Scarred Tree 2 None None No loss of value 

Scarred Tree 3 None None No loss of value 

Scarred Tree 4 None None No loss of value 

Scarred Tree 5 None None No loss of value 

Scarred Tree 6 None None No loss of value 

If during further development of the design impacts to items of Aboriginal heritage become 
unavoidable then further assessment in accordance with stage 3 and 4 of PACHCI and an 
Aboriginal Heritage Impact Permit (AHIP) issued under the National Parks and Wildlife Act 
1974 will be required. 

Operation 
Aboriginal heritage would not be impacted during the operation of the proposal as widespread 
ground disturbance and excavation would be restricted to the construction phase. 

6.4.4  Environmental  safeguards  
The safeguards that would be implemented to address potential impacts on Aboriginal 
heritage are listed in Table 6-21. 
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Table 6-21 Aboriginal heritage environmental safeguards
	

No. Impact Environmental safeguards Timing Responsibility 

AH-
1 

Avoiding 
impacts on 
scarred trees 

An appropriate exclusion zone will 
be established around Scarred 
Trees 1, 2, 3, 4, 5 and 6. A barrier 
will be installed around each 
exclusion zone while construction 
is being undertaken. 

Pre- construction Roads and 
Maritime 

AH-
2 

Avoiding 
impacts on 
AHIMS sites, 
potential 
archaeological 
deposit and 
artefacts 

An exclusion zone will be defined 
by a qualified archaeologist and a 
barrier will be erected around 
interface between the construction 
work zone and AHIMS 02-4-0024, 
AHIMS 02-4-0025, MBC PAD01, 
Artefact 1, Artefact 2 and Artefact 
3 while construction is being 
undertaken. 

Pre- construction Roads and 
Maritime 

AH-
3 

Unexpected 
archaeological 
finds 

A heritage induction will be 
provided to workers before 
construction begins. It will inform 
them of exclusion zones and 
guidelines to follow if unexpected 
heritage items or deposits are 
located during the work. 

Pre-construction 

Construction 

Construction 
contractor 

AH-
4 

If unexpected archaeological finds 
are discovered, Roads and 
Maritime’s Standard Management 
Procedure for Unexpected 
Heritage Items (2015) will be 
followed. In addition, the NSW 
Heritage Division will be notified of 
the discovery of a relic, in 
accordance with Section 146 of 
the NSW Heritage Act 1977. 

Construction Construction 
contractor 

6.5  Non-Aboriginal  heritage  
This section presents an assessment of the Non-Aboriginal heritage impacts of the proposal 
and identifies safeguards to minimise and reduce these impacts. The assessment draws on 
information outlined in the Statement of Heritage Impacts prepared for this REF (refer to 
Appendix G, non-Aboriginal heritage technical paper). 

6.5.1  Assessment  methodology  
The assessment involved the following tasks: 

• review of relevant literature and legislative context relevant to the proposal 

• review of the following heritage databases: 
• World Heritage List 
• National Heritage List 
• Commonwealth Heritage List 
• State Heritage Register 
• Section 170 (Roads and Maritime) Heritage and Conservation Registers 
• Moree Plains LEP 2011 
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•	 Register of the National Estate 
•	 National Trust Register. 

•	 characterisation of the historical context of Moree Plains, Boggabilla and the transport 
networks relevant to the proposal 

•	 site inspections of the proposal area. A preliminary inspection was carried out by Fenella 
Atkinson (Artefact) and Jeffrey Charlton (Roads and Maritime) on 8 March 2016. A second 
more detailed inspection was undertaken by Michael Lever and Alyce Haast (Artefact) 
between the 28th November 2016 and 2nd December 2016 

•	 determination of the significance of heritage items or potential archaeological items 
relevant to the proposal using the NSW Heritage Division heritage assessment criteria 
(shown in Table 6-22) and heritage significance ranking shown in Table 6-23 

•	 assessment of heritage impacts following the NSW Heritage Manual and the 
Archaeological Assessment Guidelines (NSW Heritage Office 1996) 

•	 identification of safeguards to manage impacts. 

Table 6-22 Heritage assessment criteria used for the assessment 

Criteria Description 

A An item is important in the course or pattern of NSW’s cultural or natural history (or 
the cultural or natural history of the local area). 

B An item has strong or special associations with the life or works of a person, or 
group of persons, of importance in NSW’s cultural or natural history (or the cultural 
or natural history of the local area). 

C An item is important in demonstrating aesthetic characteristics and/or a high degree 
of creative or technical achievement in NSW (or the local area). 

D An item has strong or special association with a particular community or cultural 
group in NSW (or the local area) for social, cultural or spiritual reasons. 

E An item has potential to yield information that will contribute to an understanding of 
NSW’s cultural or natural history (or the cultural or natural history of the local area). 

F An item possesses uncommon, rare or endangered aspects of NSW’s cultural or 
natural history (or the cultural or natural history of the local area). 

G An item is important in demonstrating the principal characteristics of a class of 
NSW’s cultural or natural places; or cultural or natural environments (or a class of 
the local area’s cultural or natural places; or cultural or natural environments). 
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Table 6-23 Heritage significance ranking used for the assessment
	

Grading Justification Status 

Exceptional 
heritage 
value 

Rare or outstanding item of local or State significance. 
High degree of intactness. Item can be interpreted 
relatively easily. 

Fulfils criteria for local 
or State listing 

High 
heritage 
value 

High degree of original fabric. Demonstrates a key 
element of the item’s significance. Alterations do not 
detract from significance. 

Fulfils criteria for local 
or State listing 

Moderate 
heritage 
value 

Altered or modified elements. 
Elements with little heritage value but which contribute 
to the overall significance of the item. 

Fulfils criteria for local 
or State listing 

Little 
heritage 
value 

Alterations detract from significance. Difficult to 
interpret. 

Does not fulfil criteria 
for local or State 
listing 

Intrusive 
heritage 
value 

Damaging to the item’s heritage significance, does not 
fulfil criteria 

Does not fulfil criteria 
for local or State 
listing. 

Study area 
For the non-Aboriginal heritage assessment, the boundary of the study area was defined as a 
buffer between 10 and 30 metres around the construction work zone. It includes overtaking 
lanes, road intersection improvements, drainage upgrades, water supply infrastructure, 
construction work zones, erosion and sediment controls, stockpile areas and ancillary facilities. 

6.5.2 Existing environment 

Historical context 
Key historical themes associated with the proposal area and its surroundings are described in 
Table 6-24. 

Table 6-24 Historical context relevant to the proposal 

Timing Description 

1818 The first record of European exploration of the study area. John Oxley 
travelled through the proposal area during his expedition along the 
Macquarie River. 

1830’s Settlements, farms and informal cattle stations are established in the Moree 
Plains region. 

1844 The township of Moree was gazetted. 

1890 The township of Moree was declared a municipality. 
By the 1890’s, Moree settlers adapted the land for agriculture related land 
uses. Corn, peaches, potatoes and grapes were grown with the latter 
reported to grown well in the region. 

1888 The northernmost portion of the proposal area, near the township of 
Boggabilla, was part of a travelling stock route. These routes were often 
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Timing Description 

informally developed by squatters in order to move cattle and sheep from 
their properties to sell in larger townships, cities and the goldfields. Many of 
these runs followed Aboriginal and native animal trails and would go onto 
become some of NSW’s main roads, especially those that linked main town 
centres with railway stations 

1895 The first formal travel stock route between Moree and Boggabilla was 
established. 
The first artesian spring was drilled at Boggabilla to provide water for cattle 
along a new stock route between Moree and Boggabilla. 

1938 The State Highway No. 17 was proclaimed by Government Gazette. 

1941 State Highway No. 17 was renamed to Newell Highway in honour of Hugh 
Hamilton Newell who was the first member appointed to the Main Roads 
Board and the first Commissioner for Main Roads. 

1946-1949 Formal construction of the Newell Highway to Moree is undertaken. 

1959-1973 Seal and resurface works along the highway took place during this period. 
One of the construction camps used for the seal and resurface works was 
likely to be located at the former council borrow site, which is the proposed 
location for the proposal’s ancillary facility No 2. 

1973 The last section of the highway between Moree and Boggabilla was sealed 
in early September 1973. 
The Newell Highway was formally opened on 3 September 1973. 

Heritage listings 
No listed items were identified in the heritage databases within or near the proposal area. 

Site inspection and heritage significance 
The site inspections found seven survey reference marked trees (see locations in Figure 6-6) 
from which two are located within the proposal’s construction work zone. All survey reference 
marked trees have been identified as having modern survey marks (1960’s or later) and do not 
constitute items of local or state heritage significance as determined by Heritage Division 
criteria and rankings shown in Table 6-22 and Table 6-23. They fit descriptions of modern 
survey reference marked trees and do not appear to relate to the historical development of the 
wider area. 

No physical evidence of the travel stock route that once passed through part of the proposal 
area was found during the site visits. The intangible sense of place associated with the travel 
stock route has been impacted by the construction and use of the existing highway. 
The proposal area is currently characterised by frequently raised or culverted tarmac road. 
These factors, together with current heavy traffic loads, combine to create an environment 
which is not evocative of droving activities. Although the travel stock route would have heritage 
significance, the section of the travel stock route within the proposal area is not intact and 
does not meet the threshold for local significance under the criteria and rankings shown in 
Table 6-22 and Table 6-23. 

The surveys found no remains of the construction camp used for the Newell Highway seal and 
resurface works between 1959 and 1973. The construction camp was either not situated in the 
proposal area or has been impacted to the extent that it does not meet the threshold for 
heritage significance under the criteria and rankings shown in Table 6-22 and Table 6-23. 

Newell Highway Mungle Back Creek to Boggabilla heavy duty pavement 
Review of Environmental Factors 

151 



 

       
    

 

 
     Figure 6-6 Survey reference marked trees
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Archaeological potential 
There are no known former structures within the study area, nor evidence of archaeological 
remains observed during the site survey. The construction of the existing highway is likely to 
have removed any archaeological evidence within the proposal area. 

The proposal area is therefore considered to have nil to low archaeological potential. 

6.5.3  Impact  assessment  

Construction impact 
There are no heritage listed items within or near the proposal area. No items of historical 
heritage significance resulting from the identified historical activities listed in Table 6-24 were 
found or are likely to remain within or adjacent to the proposal area. 
Therefore, the non-Aboriginal heritage would not be impacted during the construction stage of 
the proposal. 

Operational impact 
Non-Aboriginal heritage would not be impacted during the operation of the proposal as 
widespread ground disturbance and excavation would be restricted to the construction phase. 

6.5.4  Environmental  safeguards  
The safeguards proposed to manage non-Aboriginal heritage impacts are listed in Table 6-25. 

Table 6-25 Non-Aboriginal heritage environmental safeguards 

No. Impact Environmental safeguards Timing Responsibility 

NA-1 Unexpected 
archaeological 
finds 

A heritage induction will be 
provided to workers before 
construction begins. It will inform 
them of exclusion zones and 
guidelines to follow if unexpected 
heritage items or deposits are 
located during the work. 

Pre-construction 

Construction 

Construction 
contractor 

NA-2 Unexpected 
archaeological 
finds 

If unexpected archaeological 
finds are discovered, Roads and 
Maritime’s Standard 
Management Procedure for 
Unexpected Heritage Items 
(2015) will be followed. In 
addition, the NSW Heritage 
Division will be notified of the 
discovery of a relic, in 
accordance with Section 146 of 
the NSW Heritage Act 1977. 

Construction Construction 
contractor 

6.6  Traffic  and access  
This section presents an assessment of the potential direct and indirect impacts of the 
proposal on traffic and access, and identifies measures to avoid and minimise these impacts. 

6.6.1  Assessment  methodology  
The traffic and access assessment involved: 
• a review of the transport network relevant to the proposal, including: 

• the function of the State, regional and local road networks 
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•	 traffic demand 
•	 road safety and recent crash history 
•	 public transport 
•	 river access and traffic 
•	 flood evacuation routes. 

•	 An assessment of impacts of proposal construction on traffic and access, including impacts 
on: 
•	 the road network 
•	 property access 
•	 pedestrian access 
•	 public transport services 
•	 river access and traffic 
•	 flood evacuation routes. 

•	 An assessment of the impacts of proposal operation on traffic and access, taking into 
consideration: 
•	 changes in local and inter-regional traffic within the area 
•	 improvements for traffic 
•	 improvements to road safety 
•	 improvements to flood evacuation routes. 

6.6.2  Existing environment  

Road network 
The road network relevant to the proposal is presented in Figure 1-2 and described below. 

Newell Highway 
The Newell Highway is a State classified road (road number A39). It is 1060 kilometres long 
and runs north–south through the State. The highway starts in Tocumwal and joins the 
Goulburn Valley Highway at the NSW and Victorian border. The Goulburn Valley Highway 
connects the Hume Highway at Seymour with the Newell Highway at Tocumwal. The Newell 
Highway becomes the Gore Highway in Queensland and links to Brisbane via Toowoomba. 

The highway is part of the National Land Transport Network (an integrated network of land 
transport links of strategic national importance, funded by Federal, State and Territory 
governments) linking Australia’s second and third largest cities, Melbourne and Brisbane. 

The section of the highway between Mungle Back Creek and Boggabilla comprises two lanes 
(one in each direction) with no overtaking lanes and a posted speed of 110 kilometres per 
hour. There is a rest area (North Star Rest Area) along the Newell Highway immediately south 
of the proposal. The horizontal alignment of this section of the highway is relatively straight 
with some gentle curves at various locations. The vertical alignment is predominantly flat. 

The following heavy vehicles are allowed to operate along the highway between Mungle Back 
Creek and Boggabilla: 
•	 B-Doubles and Double Road Trains (heavy vehicles between 15 and 36.5 metres long) 
•	 triple road trains, or heavy truck and three trailers (heavy vehicles over 33 metres long). 

The Newell Highway between Mungle Back Creek and Boggabilla has significant road surface 
and structural deficiencies. Structural analysis carried out by Roads and Maritime indicates 
that 98 per cent of the road along this section of the highway has a remaining life of 10 years 
or less. These deficiencies, coupled with a strong freight demand, are affecting travel reliability 
and travel times for freight movements between Victoria and Queensland, increasing 
maintenance costs and reducing road safety. Due to its structural limitations, the road is also 
at heightened risk of catastrophic pavement failure caused by rainfall. 

Newell Highway Mungle Back Creek to Boggabilla heavy duty pavement 
Review of Environmental Factors 

154 



 

       
    

 

   
          

           
           

     
          

          
            

        
         

      
  

      
       

      
 

        
          

    
        

     

 
           

              
      

            
     

            
     

            
      

 
          

       

   
     

      
       

    
      
           
        
       

  
            

         
 

       
         

  

Other local roads 
Key local roads along the Newell Highway and relevant to the proposal are: 
•	 Mungle Creek Road, which is an unsealed road located on the eastern side of the Newell 

Highway at chainage 86,300. It provides access to the North Star Rest Area and connects 
the highway with the North Star Village and the town of Yetman 

•	 Dorans Road, which is an unsealed road located on the western side of the Newell 
Highway at chainage 91,880. It provides access to various rural properties and farm dams 

•	 Hohns Road, which is an unsealed road located on the eastern side of the Newell Highway 
at chainage 93,500. It is an alternative route to the Bruxner Highway and Boggabilla 

•	 Letterbox Road / Doggedly Boggabilla Road, which is an unsealed road located on the 
western side of the Newell Highway at chainage 98,380. It is an alternative route to the 
Carnarvon Highway and Moree 

•	 Lowes Road, which is an unsealed road providing a connection between the Newell 
Highway and Mungindi-Goondiwindi Bridge Road. Lowes Road is located on the western 
side of the Newell Highway at chainage 113,530. 

Key local roads at Boggabilla relevant to the proposal are: 
•	 Merriwa Street, which is Boggabilla’s main road. It is a sealed road with two lanes (one in 

each direction) connecting Boggabilla with the Newell Highway 
•	 South Street, which is a sealed road with two lanes (one in each direction) connecting 

Merriwa Street with the Boggabilla TAFE and the Boggabilla boat ramp. 

Traffic demands 
The share of heavy vehicle traffic along the proposal alignment has grown by 17 per cent 
during the last six years (an average annual growth of about 2.8 per cent), as shown by the 
following weekday vehicle counts along the Newell Highway: 
•	 in 2010, there were 2381 vehicles recorded at Boggabilla, of which 27 per cent (634 

vehicles) were heavy vehicles (Cardno, 2011) 
•	 in October 2014, there were 2923 vehicles recorded just north of Moree, of which 41.5 per 

cent (1211 vehicles) were heavy vehicles 
•	 in April 2016, there were 2240 vehicles recorded just South of Lowes Road, of which 44 

per cent (986 vehicles) were heavy vehicles. 

This growth in heavy vehicle traffic along the proposal alignment is expected to continue, with 
Roads and Maritime forecasting annual growth of 2.5 per cent. 

Existing road safety 
Twenty-four crashes were recorded between Mungle Back Creek and Boggabilla between July 
2006 and June 2016. From the accidents recorded: 
•	 three crashes resulted in fatalities. These crashes were head-on collisions involving at 

least one heavy vehicle 
• ten crashes resulted in minor injuries only 
• only a small percentage of crashes (four per cent) occurred during rainy conditions 
•	 about half of the crashes occurred at night-time 
•	 the majority of crashes (58 per cent) occurred between Thursday and Friday. 

Pedestrian facilities 
The Newell Highway does not have dedicated pedestrian or cycle paths, nor do the roads that 
connect to the highway along the proposal alignment. 

At Boggabilla, Merriwa Street has a concrete footpath running along the western side of the 
road reserve. South Street has no formal footpath or formal pedestrian access to the 
Boggabilla boat ramp site. 
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Public transport services 
Crisp coaches is the only public bus operator at Boggabilla and along the proposal alignment 
offering a daily Brisbane to Moree service stopping at Boggabilla (except Saturday). 

The Boggabilla Central School bus uses the bus stops along the proposal alignment to 
transport students to school and to Goondiwindi Aquatic Centre when swimming programs are 
in place. 

MacIntyre River access and traffic 
Formalised access to the MacIntyre River is provided at: 
•	 Boggabilla Boat Ramp, located off South Street, Boggabilla 
•	 Goondiwindi Boat Ramp, located off Bowen Street, Goondiwindi, about 10 kilometres west 

of Boggabilla Boat Ramp. 

Informal river access points are at the Boggabilla Weir, which is accessed via an unnamed 
road off River Road, Boggabilla, and at the Bondi / Little Bondi Road Bridge. 

The section of the MacIntyre River adjacent to the proposed pump station is used for 
recreational and fishing purposes. Typical river traffic observed at this section of the river 
comprises kayaks and small boats (both powered and unpowered). Further to the west at 
Goondiwindi, the MacIntyre River is known to be used by the Goondiwindi Triathlon Club for 
events. 

Flood evacuation routes 
The Moree Plains Shire Flood Emergency Sub Plan (SES, 2012) identifies the Newell 
Highway as the flood evacuation route to access the two designated flood evacuation centres 
for Boggabilla: 
•	 Boggabilla Town and Country Club, which is accessed via the Newell Highway / Yeoman 

Street 
•	 the town of Moree, which is also accessed from Boggabilla via the Newell Highway. 

6.6.3  Impact  assessment  

Construction impact 
Impacts on the road network 
As noted in Section 3.3, the proposal construction would start mid-2017 and be completed by 
June 2019. During this period, road users would experience the following impacts. 

Increased traffic due to construction vehicles 
About 85,900 trips would be needed during the construction period, of which about 67,100 
trips would be by trucks. The average number of trips per day would be 135 (94 for heavy 
vehicles) assuming trips occur only during working days. These trips would occur along the 
Newell Highway and would be mainly generated by: 
•	 trucks carrying earth, pavement, concrete and other materials 
•	 water tank trucks carrying water for the proposal via South Street and the Bruxner Highway 
•	 trucks, vans and light vehicles delivering plant, equipment and non-raw materials 
•	 workforce vehicles. 

Speed limit reduction 
As noted in Section 3.11, work that occurs adjacent to the existing highway would have traffic 
switches about every five kilometres. At these locations, the highway speed would need to be 
lowered to 60 to 80 kilometres per hour. In sections where construction occurs online, 
the highway speed would need to be lowered to 40 kilometres per hour. 

Newell Highway Mungle Back Creek to Boggabilla heavy duty pavement 
Review of Environmental Factors 

156 



 

       
    

 

   
       

        
 

 
     
           

        
   

 
         

          
     

 
               

          
         

      
 

   
         

   
 

   
      

    
 

           
      

         
       

     
 

   
        

         
        

 
      

 
   

         
        

          

  
  

          
        

 
        

          
        

   

Temporary lane closure 
Sections where construction occurs online would require closure of one lane to allow 
construction to be completed. One lane would remain open in both options to allow vehicles 
through the site. 

Temporary impacts at local roads 
Intersection improvements at local roads (refer to Section 3.1.3) are likely to require the 
temporary closure of lanes. Access to local roads and private properties would be maintained 
during construction at all times. 

Construction traffic along the Boggabilla boat ramp access road, South Street and the Bruxner 
Highway has the potential to impact the structural integrity on these roads. Road dilapidation 
resulting from construction activities would be repaired. 

It is anticipated that the cumulative impact of the above work may result in traffic delays which, 
in a worst case scenario, are predicted to be up to six minutes between Mungle Back Creek 
and Boggabilla. Mitigation measures are proposed to ensure the safety and efficiency of the 
Newell Highway are not compromised (refer to Section6.6.4). 

Impacts on pedestrian access 
The proposal would not impact any pedestrian access including the existing footpath along 
Merriwa Street in Boggabilla. 

Disruption to public transport services 
Construction is not expected to directly impact the Brisbane to Moree bus service beyond the 
traffic delays discussed above. 

The existing bus stop locations at the unnamed property access roads at chainage 97,020 
(east), chainage 105,280 (east), chainage 114,640 (west) and chainage 114,700 (east) would 
be temporarily out of operation while they are refurbished as part of the improvements to local 
road intersections. The school bus operator would be contacted before construction starts to 
find alternative pickup up and drop-off locations. 

Impacts on MacIntyre River access and traffic 
The proposed work at the Boggabilla boat ramp access road would temporarily restrict 
vehicular access to the ramp, which would occur under traffic controlled conditions. Access to 
the ramp (and hence the MacIntyre River) would be maintained at all times. 

The proposal construction would not generate river traffic on the MacIntyre River. 

Impacts on flood evacuation routes 
The proposal construction would not impact flood evacuation routes or emergency services. 
Emergency services would be notified of traffic condition changes along the Newell Highway 
(eg reduction of speed limits and temporary lane closures in some sections of the highway). 

Operational impact 
Changes in traffic within the area 
Once operational, the proposal would not change the forecast traffic growth along the Newell 
Highway nor the percentage of vehicles using this road. 

Water tank trucks would access the water pump via Boggabilla boat ramp access road during 
road maintenance. Traffic volumes generated by water tank trucks are expected to be 
sporadic (less than four times per year), temporary in nature and have a negligible impact on 
the Boggabilla local road network. 
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Operational improvements for traffic 
The Newell Highway and local roads along the proposal alignment would continue to function 
as per their existing role. Once completed, the proposal would offer the following benefits: 
•	 a smoother journey for road users 
•	 an improved road geometry and wider median, which would facilitate the transit of large 

heavy vehicles 
•	 safe overtaking of slower vehicles on dedicated overtaking lanes 
•	 easier access to and from the highway via local roads 
•	 less frequent overtopping of the highway during flood events 
•	 readily available water sources to meet the water demands of road maintenance work. 

6.6.4  Environmental  safeguards  
The safeguards proposed to manage traffic and access impacts are listed in Table 6-26. 

Table 6-26 Traffic and access – environmental safeguards 

ID Impact Environmental safeguards Timing Responsibility 

TA-1 Road safety 
audit 

Safety audits will be conducted 
during detailed design to identify and 
address potential safety issues 
associated with the operation of the 
proposal. 

Detailed 
design 

Roads and 
Maritime 

TA-2 Construction 
traffic impacts 

A Construction Traffic Management 
Plan will be developed. The plan will 
detail how the traffic associated with 
daytime and night-time construction 
activities will be managed in 
accordance with relevant Roads and 
Maritime standards, including Traffic 
Control at Work Sites (2010), 
AS1742. 

Pre-
construction  
 
Construction  

Construction 
contractor 

TA-3 Impacts on the 
road network 

The local community, road users and 
other stakeholders will be notified of 
changes to traffic conditions such as 
speed limit reductions and temporary 
lane closures. 

Pre-
construction  
 
Construction  
 

Construction 
contractor 

TA-4 Residents will be notified of the start 
and duration of work where it impacts 
on property access and local road 
intersections. 

Construction Construction 
contractor 

TA-5 Traffic circulation along the proposal 
area will be maintained during 
construction at all times. 

Construction Construction 
contractor 

TA-6 Access to local roads and private 
properties will be maintained during 
construction at all times, where 
feasible and reasonable, unless 
otherwise agreed in advance by the 
relevant property owner or occupier. 

Construction Construction 
contractor 

Newell Highway Mungle Back Creek to Boggabilla heavy duty pavement 
Review of Environmental Factors 

158 



 

       
    

 

      

 
    

    
 

   
   

   
  

   
   

    
 

  

  
 

 

   
    
 

 
   

 
 

 

 

      
  

   
   

 

 
 

 
 

 
          
   

        
        
       

             
      

        
     

ID Impact Environmental safeguards Timing Responsibility 

TA-7 Pre-construction road dilapidation 
reports will be prepared for all local 
roads likely to be used by 
construction traffic. 
Post-construction road dilapidation 
reports will be prepared following the 
completion of construction for all 
roads assessed prior to construction. 
Dilapidation resulting from 
construction activity will be repaired. 
Copies of road dilapidation reports 
will be sent to the relevant roads 
authority. 

Pre-
construction  
 
Construction  
 

Construction 
contractor 

TA-8 Impacts on 
existing bus 
stops 

The school bus operator using the 
bus stops impacted by the proposal 
will be contacted before construction 
starts to find alternative pickup up 
and drop-off locations. 

Pre-
construction  
 
Construction  

Roads and 
Maritime 

Construction 
contractor 

TA-9 All bus stops temporarily removed or 
relocated during construction will be 
reinstated in a manner that provides 
equal or improved capacity and 
accessibility. 

Construction 

Operation 

Construction 
contractor 

TA-
10  

Impacts  on 
MacIntyre 
River  access 
and traffic  

Boggabilla residents  and Moree 
Plains  Shire Council  will  be  notified of  
the start  and duration of  work  
associated  with the Boggabilla boat  
ramp access  road and the traffic  and 
access  restrictions  associated with 
this  work.  Access  to the  ramp will  be 
maintained at  all  times.  

Pre-
construction  
 
Construction  

Construction 
contractor   

TA-
11  

Impacts  on 
flood 
evacuation 
routes  

Emergency  services  will  be  notified 
of  changes  to  traffic  condition along 
the Newell  Highway  (eg  reduced 
speed limits  and temporary  lane 
closures  in  some sections)  at  least  
one week  before these changes  take 
place.  

Pre-
construction  
 
Construction  

Construction 
contractor   

6.7  Soils  and water  

6.7.1  Assessment  methodology  

Soils 
The soils assessment, including the assessment of acid sulfate soils and contaminated land, 
was based on: 
•	 a review of soil and geological landscape maps: 

•	 Soil Landscapes of Central and Eastern NSW, 1:100,000 
•	 Goondiwindi 1:250,000 Geological Map sheet SH5601 

•	 a review of acid sulfate soil risk maps from the NSW Coastal Acid Sulphate Soil Mapping 
Series (Department of Land and Water Conservation, 1995) 

•	 a review of databases maintained by the NSW Environment Protection Authority: 
•	 Contaminated Land Records of Notices 
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•	 Protection of the Environment Operations Act Public Register 
•	 list of NSW contaminated sites notified to the Environment Protection Authority 
•	 geotechnical investigations across the study area: 
•	 geotechnical drilling program undertaken in March of 2016 to establish shallow and 

deep piezometers at six locations (Douglas and Partners, 2016) 
•	 the potential for contamination and identification of areas of potential concern was 

undertaken with reference to the Guidelines for Consultants Reporting on Contaminated 
Sites (OEH 2011). 

Surface water quality 
The water quality assessment was based on a review of data, and involved: 
•	 catchment mapping and identification of the major watercourses within the proposal 

boundary 
•	 mapping of sensitive receiving environments 
•	 consideration of whether the sensitive receiving environments have potential to be 

impacted by the construction and operation of the proposal 
•	 assessment of existing water quality for the receiving watercourses based on a comparison 

of available water quality data with the relevant water quality guidelines 
•	 assessment of catchments following construction of the proposal 
•	 assessment of the potential impacts of construction on water quality 
•	 identification of impact mitigation measures for construction and operation based on the 

principles and guidelines set out by the Department of Environment and Climate Change 
(2008) and Landcom (2004). 

Groundwater 
The following methodology was used to characterise the groundwater system(s) and risk of 
impact to groundwater and associated environmental values: 
•	 define the study area 
•	 collate and review data 
•	 assess the risk to groundwater and groundwater dependent ecosystems. 

6.7.2  Existing environment  

Geology, soils and topography 

The proposal spans the boundary of two NSW bioregions: the southern extent of the study 
area (chainage 86000–99500) falls in the Northern Outwash Province of the Brigalow Belt 
South (BBS) bioregion, while the northern extent (chainage 99500–115000) falls in the 
Castlereagh-Barwon Province of the Darling Riverine Plains bioregion (NPWS, 2003). The 
BBS bioregion landscape is dominated by Quaternary sediments in the form of alluvial fans 
and outwash slopes that resemble the larger fans of the adjacent Darling Riverine Plains 
Bioregion to the west but are composed of coarser sediment and fan out at slightly steeper 
angles (NPWS, 2003). 

Published geological information sourced from the Surface Geology of Australia 1:1 million 
scale dataset 2012 edition (Surface Geology of Australia, 2012) divides the proposal 
alignment into three geological zones: 
•	 quaternary channel and flood plain alluvium north of Whalan Creek, comprising poorly 

consolidated sand, silt gravel deposited by the Dumaresq River system and associated 
tributaries (including Whalan Creek) 

•	 cretaceous grey mudstone, siltstone and fine sandstone, south of Whalan creek 
•	 quaternary sand, soil, at the southernmost portion of the proposal, namely cretaceous 

sedimentary rock, comprising sandstone, calcareous sandstone, siltstone and shale. The 
depositional environment for these rocks is typically shallow marine. 

The bioregions and soil landscape of the proposal area are shown in Figure 6-7. 

Newell Highway Mungle Back Creek to Boggabilla heavy duty pavement 
Review of Environmental Factors 

160 



 

       
    

 

       
            

           
            
           
  

 
          

         
  
   
   
   

 
          

        
        

          
           

 
        

             
 

             
       

             
 

          
   

   
          

         
         
           

 

  
        

 
        

       
         

The topography along the proposal alignment is flat with little ground surface undulations 
which result in poor drainage conditions. The majority of the proposal alignment rests on black 
soils which are soils well suited for agricultural uses but not well suited for road infrastructure. 
These soils are known to be expansive – that is, they expand and contract depending on the 
amount of moisture available on the ground – which creates road settlement and shape loss 
issues. 

NPWS (2002a and 2002b) identify that the soil landscapes within both BBS and DRP 
bioregions are subject to a variety of risks including: 
•	 erosion 
•	 streambank erosion 
•	 dryland salinity 
•	 soil structure decline. 

Contaminated land 
A search of the Office of Environment and Heritage Contaminated Sites Register and 
Protection of the Environment Operations Act 1997 (POEO Act) licence register was 
undertaken on 11 January 2017 to determine if any potentially contaminating activities have 
occurred within or near the proposal. The results of the searches are as follows: 
•	 the Contaminated Sites Register search did not identify contaminated sites within or near 

the proposal 
•	 the Protection of the Environment Operations Act 1997 Licence Register search (for a one 

kilometre radius of the study area) did not identify contaminated sites within or near the 
proposal 

•	 potential contamination may occur near service stations as a result of fuel leaks and/or 
storage. No service stations were identified along the proposal. The closest service station 
is a Coles Express outlet, about 700 metres north of the proposal. 

Roads and Maritime has no records of accidental spills along the proposal that may create 
residual contamination. 

Acid sulfate soils 
A search of the Australian Soil Resource Information System was undertaken on 11 January 
2017 and revealed that the majority of the northern half of the proposal area is classified as 
‘C4 extremely low probability/low confidence’ of ASS occurrence, including the pump station. 
The southern portion of the proposal area is classified as ‘B4 low probability of occurrence of 
ASS’. 

Soft soils 
Soft soils are known to occur in the vicinity of Maynes Lagoon. 

Salinity 
Dryland salinity occurs in non-irrigated areas. The Gwydir wetlands are a flow-through system 
affected by rising salinity levels, the impact of which are localised in areas where evaporation 
concentrates the salts into pools or depressions (NPWS, 2002a). 
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       Figure 6-7 Soil landscape of the proposal area
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Surface water 

The study area is located within the Border Rivers-Gwydir Catchment Management Area 
(CMA), on flat alluvial plains drained by intermittent watercourses. The main creeks and rivers 
within and immediately adjacent to the proposal alignment are shown in Figure 6-8 and 
described below. 

Mungle Back Creek 
Mungle Back Creek is a 21 kilometre watercourse commencing about four kilometres west of 
North Star and flowing generally north-west into Mungle Creek. The proposal is located in the 
Mungle Back Creek upper catchment area but would not involve any work at the Mungle Back 
Creek bridge and approaches. 

Whalan Creek 
Whalan Creek is a 179 kilometre watercourse travelling north-east to south-west into the 
Boomi River. Whalan Creek can flow either from its own local catchment or as overflows from 
the MacIntyre River. The proposal is located in the Whalan Creek upper catchment area. 

Morella Watercourse 
Morella Watercourse is part of the Morella Watercourse / Boobera Lagoon / Pungbougal 
Lagoon complex, south-west of Boggabilla. It is listed in the Commonwealth’s Department of 
Environment Directory of Important Wetlands in Australia as a nationally significant wetland 
but is not listed under the EPBC Act. The watercourse can flow either from its own local 
catchment or as overflows from the MacIntyre River. The proposal is located in the Morella 
Watercourse upper catchment area. 

Maynes Lagoon 
Maynes Lagoon is also known as Yarrangooran Lagoon. It is located about 500 metres 
upstream (east) of the proposal. When full, it covers an area of around 26 hectares. 

MacIntyre River 
The MacIntyre River begins in the northern tablelands between Glen Innes and Guyra and 
flows 321 kilometres to the Barwon River near Mungundi. This perennial river rises in the 
western slopes of the Great Dividing Range and flows north-west past Boggabilla and through 
Goondiwindi, where the river forms the border between NSW and Queensland. 

Water extraction from the MacIntyre River is regulated by the Water Sharing Plan for the NSW 
Border Rivers Regulated River Water Source 2009. The proposed MacIntyre River pump 
station at Boggabilla is located in the ‘Pindari Dam to Boggabilla’ river section regulated by the 
Plan. Under section 18(1) of the Water Management (General) Regulation 2011 (Water 
Management Regulation), Roads and Maritime, as a roads authority, is exempt from the need 
to obtain an access licence in relation to water required for road construction and road 
maintenance under the Plan. 

The northern portion of the proposal is located in the lower river catchment area, which is 
affected by flooding. The larger watercourses, including the Gwydir and MacIntyre rivers, are 
subject to extensive flooding following heavy rain. Seasonal and semi-permanent wetlands 
occur on the major tributaries, which help to provide protection from floods. 
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     Figure 6-8 Identified watercourses within the proposal area
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Groundwater 
The proposal lies over the Great Artesian Basin groundwater management area, Surat 
Groundwater Source, which is regulated by the Water Sharing Plan for the NSW Great 
Artesian Basin Groundwater Sources 2008. 

The Surat Groundwater Source covers an area of 73,418 square kilometres and the water is 
primarily used for stock, domestic, commercial purposes such as spa bath industries and the 
mining industry. Groundwater flow and pressure within the Surat Groundwater Source are 
governed by recharge from the Eastern and Southern Recharge Groundwater Sources, driving 
flow toward the north and west. This flow meets south-west flowing groundwater from 
Queensland in the north-west of the Surat Groundwater Source. A hydraulic constriction 
caused by Nebine Ridge, combined with the convergence of these flows, has resulted in the 
development of mound springs in the Bogan River-Carinda area. The area is characterised by 
a high density of bores, particularly in the southern part, and high flowing bores with numerous 
bore drains in the north. Free-flowing conditions exist over a large portion of the area (DWE, 
2009). 

In terms of groundwater quality, high levels of sodium render the water unusable for irrigation 
in most places (DWE, 2009). Groundwater may be affected by sources of point source 
pollution such as feedlots, chemical contamination from garbage tips, and diffuse source 
pollution from grazing, chemical sprays and fertilisers. 

6.7.3  Impact  assessment  

Construction impact – soils 

Soil erosion and sediment transport 
The soil landscape of the proposal area has been identified as having a slight risk of erosion 
(OEH, 2008). There would, however, be an increased risk of soil erosion during construction, 
primarily as a result of vegetation clearing and earthwork. The following activities have 
potential to result in soil erosion and sediment transport: 

•	 the excavation and transport of soils 
•	 the construction of subgrade, embankments and culverts 
•	 the temporary stockpiling of material. 

Soil erosion can lead to the transportation of soils and sediments via stormwater runoff and 
wind to nearby waterways and sensitive receiving environments. Sedimentation within these 
aquatic environments has the potential to adversely impact the health of ecosystems by 
smothering benthic habitats; increasing turbidity in the water column; decreasing light 
penetration; and introducing sediment-bound nutrients, trace metals and other toxicants. 

The risks presented to soils by erosion would be managed via the adoption of a range of 
standard mitigation measures, including those detailed in Managing Urban Stormwater: Soils 
and Construction (Landcom, 2004) and Roads and Maritime’s Soil and Water Management 
Specification (G38). The risks associated with topsoil and grub stripping and stockpiling would 
be managed in accordance with Roads and Maritime’s Clearing and Grubbing Specification 
(G40). 

Contamination 
One area of potential contamination has been identified about 700 metres north of the 
proposal area at the Coles Express service station. Should the disturbance of contaminated 
materials occur, whether from a potentially contaminated site or from a previously unidentified 
site, risks may be presented by changes to the depth and accessibility of subsurface 
contaminants. Such changes can lead to increased risks of: 
•	 lateral migration of contaminants into the environment via stormwater runoff and vertical 

infiltration of contaminants into previously unaffected soils and groundwater 
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•	 increased risks of exposure for human receptors (workers and members of the public) via 
the pathways of skin contact, ingestion and inhalation of volatile or airborne contaminants. 

Settlement of soft soils 
Where soft soils are encountered, they would be subject to a range of treatments, including 
the excavation and replacement of unsuitable (soft) materials and the construction of raised 
embankments to facilitate controlled settlement and compaction. 

Salinity 
In raised areas away from watercourses, vegetation clearing and earthwork can result in 
deeper saline soils units being brought to the surface where they may present risks to 
vegetative growth, risk of erosion and salt export to surface water bodies. 

The proposal area has been largely cleared of vegetation for agricultural purposes, and 
vegetation clearing for this proposal is unlikely to result in substantial rises in groundwater 
levels, or the mobilisation of saline groundwater (where present) toward surface soils. 

Construction impact – water quality and quantity 

Surface water quality 
Water quality impacts during construction could potentially affect the health downstream of 
receiving waters (including Mungle Back Creek, Whalan Creek, MacIntyre River, Maynes 
Lagoon, Morella Watercourse). The key risks to downstream water quality would be 
associated with: 
•	 tannin leachates from stockpiled vegetation, which could enter watercourses, resulting in 

increased acidity, reduced water clarity and light penetration, and increased biological 
oxygen demand 

•	 vegetation clearing and exposure of soils (through topsoil stripping, excavation, stockpiling 
and transport of soil), which could result in soil erosion by the action of wind or stormwater, 
and transport into waterways, leading to increased turbidity, sedimentation and, potentially, 
the introduction of nutrients and any other pollutants associated with the sediments. There 
is an increased risk where vegetation clearing and/or earthwork are proposed adjacent to 
or within a watercourse (such as for bridge works or culverts). These activities could result 
in bank instability 

•	 the disturbance of contaminated materials from a previously unidentified site. If not 
managed correctly, this could lead to the mobilisation of contaminants into surface water 
and/or groundwater, negatively impacting aquatic ecosystems 

•	 the use of vehicles, plant and machinery on site, which would create potential for an 
accidental spill or leak of fuel, oil, greases or other chemicals, which could pollute surface 
water and/or groundwater 

•	 work activities on watercourses (eg culvert replacement), which would create potential for 
stagnation of waters, which could lead to water quality issues such as stratification, 
changes in nutrient cycling and decreased oxygen concentrations 

•	 activities at ancillary facilities, which could adversely impact surface water and 
groundwater. These activities include the storage of chemicals and hazardous materials, 
stockpiling, concrete batching, vehicle washdowns and vehicle refuelling. These ancillary 
facilities would generally experience a higher volume of traffic movements, which could 
generate dust emissions. All these activities could result in mobilisation of soils, leading to 
increased turbidity and sedimentation of waterways. There is potential for accidental spills 
or other releases of pollution to surface water and/or groundwater 

•	 construction activities generating waste and spoil, which could result in solid waste and 
contaminants entering surface water. Spoil generation and movement could also result in 
sediment transport, leading to increased turbidity and sedimentation of watercourses. 

These potential water quality impacts would have implications for aquatic ecosystem health 
and human water users, including effects on sensitive receiving environments. 
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While the proposal represents a risk to surface water quality during construction, this can be 
managed and the net risk reduced to an acceptable level by adopting standard operating 
procedures for soil and water management, including erosion and sediment control measures. 
The level of risk would vary in relation to: 
•	 soil erosion and sediment transport risk factors 
•	 proximity of construction work to a receiving watercourse 
•	 proximity of construction work to waterways. 

As discussed above, there is potential for construction to negatively impact on receiving 
waters via changes to water quality, such as: 
•	 increased turbidity and sedimentation 
•	 changes in dissolved oxygen concentrations 
•	 introduction of pollutants (such as nutrients, heavy metals, oils and grease). 

If these water quality impacts occur, they could have an adverse impact on aquatic 
ecosystems, including sensitive receiving environments. Potential impacts could include: 
•	 short-term, localised losses of terrestrial and aquatic species 
•	 short-term to medium-term declines in aquatic and riparian habitat condition 
•	 short-term localised impacts on the suitability of waterways for recreation 
•	 short-term localised effects on the quality of water for use by humans and/or livestock. 

Most agricultural users of surface waters are located upstream of the proposal, and are 
unlikely to be impacted. 

It is considered that, provided the standard operating procedures to manage environmental 
impacts on water quality are implemented as detailed in Section 6.7.3, the impacts on water 
quality, aquatic ecosystems and water users would be minor. 

Surface water quantity 
As noted in Section 3.9, construction would require about 369 megalitres of water, which 
would be extracted from the MacIntyre River via a water pump. It is not predicted that the 
operation of the water pump during construction would have any significant effect on the 
availability of water for the implementation of the Water Sharing Plan for the NSW Border 
Rivers Regulated River Water Source 2009. 

Groundwater quality and quantity 
The key risks to groundwater quality during construction would be associated with: 
•	 the use of vehicles, plant and machinery, which would create potential for an accidental 

spill or leak of fuel, oil, greases or other chemicals, which could pollute groundwater 
•	 activities at ancillary sites, which could adversely impact surface water and groundwater. 

These activities include the storage of chemicals and hazardous materials, stockpiling, 
concrete batching, vehicle washdowns and vehicle refuelling. These ancillary sites would 
generally experience a higher volume of traffic movements, which could generate dust 
emissions. All these activities could result in mobilisation of soils, leading to increased 
turbidity and sedimentation of waterways. There is also potential for accidental spills or 
other releases of pollution to groundwater 

•	 the disturbance of contaminated materials, whether from a known contaminated site or 
from a previously unidentified site. If not managed correctly, this could lead to the 
mobilisation of contaminants into groundwater, negatively impacting aquatic ecosystems. 

These potential water quality impacts would have implications for aquatic ecosystem health 
and human water users, including effects on sensitive receiving environments and 
groundwater dependent ecosystems. Potential impacts could include: 
•	 short-term, localised losses of terrestrial and aquatic species 
•	 short-term to medium-term declines in aquatic and riparian habitat condition 
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• short-term localised impacts on the suitability of waterways for recreation 
• minor effects on the quality of water for use by humans and/or livestock. 

While the proposal  represents  a  risk  to  groundwater  quality  during  construction,  this  can  be  
managed and  the  net  risk  reduced  to  an  acceptable level  by  adopting standard operating  
procedures  for  soil  and water  management,  including  erosion and  sediment  control  measures.  
In addition,  the level  of  risk  would vary  in relation to:   
•  soil erosion and sediment  transport  risk  factors   
•  proximity of  construction work  to a  receiving  water  body   
•  proximity of  construction work  to sensitive receiving environments.   

The changes in groundwater flow and levels associated with the groundwater outflows, 
drawdown and compaction of ancillary sites during construction are expected to be minor and 
localised. As such, rates of recharge of the regional groundwater system are not expected to 
be substantially impacted. 

The proposal would have negligible impact on the groundwater availability for the 
implementation of the Water Sharing Plan for the NSW Great Artesian Basin Groundwater 
Sources 2008. 

By extension, it is anticipated there would not be any impact on receiving waters, including 
watercourses, wetlands, groundwater dependent ecosystems or sensitive receiving 
environments. 

Operational impact 

Soils 
During operation, the proposal would not present an increased erosion risk as all soils 
exposed during construction would be revegetated. Therefore, the proposal would be unlikely 
to contribute to sediment loading within the nearby waterways. Given the proposal would not 
be a direct cause of additional pollutant generation in the area, pavement runoff would not be 
subject to water quality treatment prior to discharge downstream. 

The discharge of stormwater from culvert outlets has the potential to cause erosion. All 
proposed culvert outlets and existing culvert outlets would be assessed for their potential to 
cause erosion and would have appropriate scour protection installed as part of the proposal. 

Water quality 
During operation, stormwater runoff from the proposal has the potential to negatively impact 
on the water quality of receiving waters, including sensitive receivers located in the proposal 
area. Typical pollutants associated with stormwater runoff from roads include heavy metals 
and hydrocarbons; there is also potential for atmospheric deposition of material on the road, 
which would contribute to stormwater pollution. 

The second key risk to water quality in receiving waters would be from accidental spills or 
leaks of fuel, hydrocarbons, chemicals or hazardous materials from vehicles using the 
highway. Depending on the type of spill that occurs, there is potential for pollution of waters 
leading to dieback of riparian and/or aquatic vegetation, fish kills or other incidents. In the 
event of a spill, clean-up and rehabilitation may be required to restore the impacted waterway. 

Groundwater 
During operation, impacts on groundwater, groundwater users and groundwater dependent 
ecosystems are expected to be minor. 

The main risk would be in relation to groundwater quality, which has potential to be negatively 
impacted by pollution from stormwater runoff or accidental spills (pollutants in surface water 
can be introduced to groundwater). 
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6.7.4  Environmental  safeguards  
The safeguards proposed to manage soil and water quality impacts are outlined in Table 6-27. 

Table 6-27 Soils and water – environmental safeguards 

ID Impact Environmental safeguards Timing Responsibility 

SW-1 Erosion and 
sediment 
control, and 
water quality 

Industry standard erosion and sediment 
controls will be designed and 
implemented in accordance with the 
following specifications and guidelines: 
• Managing Urban Stormwater: Soils 

and Construction (Landcom, 2004) 
• Roads and Maritime's Erosion and 

Sedimentation Management 
Procedure (PN143) 

• Roads and Maritime’s Soil and 
Water Management Specification 
(G38) 

• the NSW Office of Water’s 
guidelines for controlled activities. 

These controls will be established 
before the start of construction and 
maintained in effective working order for 
the duration of the construction period 
and until the site is restored. 

Construction Construction 
contractor 

SW-2 Contamination The Guideline for the Management of 
Contamination (Roads and Maritime, 
2013) will be applied to address any 
contamination issues and prevent any 
associated adverse impacts. 

Detailed 
design 

Construction 

Roads and 
Maritime 

Construction 
contractor 

SW-3 Groundwater 
dependent 
ecosystems 

Interruptions to water flows associated 
with groundwater dependent 
ecosystems will be minimised through 
detailed design. 

Detailed 
design 

Construction 

Roads and 
Maritime 

Construction 
contractor 

SW-4 Changes to 
hydrology 

Changes to existing surface water flows 
will be minimised through detailed 
design. 

Detailed 
design 

Roads and 
Maritime 

SW-5 Stockpile 
management 

Stockpiles will be managed in 
accordance with the Stockpile Site 
Management Guideline (RTA, 2008) 

Construction Construction 
contractor 

SW-6 Tannin-
impacted 
water 

Tannin-rich leachate generated from 
mulch stockpiles will be managed in 
accordance with Roads and Maritime’s 
Environmental Direction – Management 
of Tannins from Vegetation Mulch 
(2012). 

Construction Construction 
contractor 

SW-7 Impacts during 
operation 

The need to provide measures to 
manage emergency spills will be 
evaluated during detailed design. 

Detailed 
design 

Roads and 
Maritime 
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6.8  Flooding and hydrology  
This section presents an assessment of the impact of the proposal on flooding. 

6.8.1  Assessment  methodology  
The methodology for assessment of flooding and hydrology impacts from the proposal 
involved the following: 
•	 compilation and review of background information (previous studies, LiDAR and mapping 

data) relevant to the proposal to define the existing environment 
•	 identification and assessment of proposal activities that have the potential to change the 

hydrology of receiving environments 
•	 development of a flood model to identify changes on the existing flood conditions along the 

highway and surrounding properties and to assess whether the proposal achieves its flood 
criteria (Table 3-2): 
•	 achieve zero afflux in the one in 10 year Average Recurrence Interval flood event on 

surrounding properties unless agreed with affected property owners 
•	 improve carriageway flood immunity up to a 20 year ARI for the upgraded highway, 

where feasible and reasonable 
•	 identification of mitigation measures to manage potential impacts. 

6.8.2  Existing environment  

Catchment context 

The proposal area is located in the Border Rivers catchment which drains from the western
	
side of the Great Dividing Range in northern NSW and southern Queensland. This comprises
	
the catchments of the Severn, Dumaresq, and MacIntyre Rivers, the latter of which form the
	
border between NSW and Queensland for about 470 kilometres. The Border Rivers is a large 

catchment of around 49,500 square kilometres, with the NSW portion covering 24,500 square
	
kilometres. The proposal area is located in the south western part of the catchment which is
	
characterised by flat alluvial plains, drained by a series of intermittent watercourses, the
	
principal ones including Croppa Creek, Gil Creek and Whalan Creek.
	

Watercourse catchments along the proposed alignment are generally very flat and almost
	
entirely comprised of agricultural land. The northern section of the proposal passes through a 

large area of swamp or flood prone land, between Morella Watercourse in the north and
	
Whalan Creek in the south. Refer to Section 6.7.2 for a description of the main watercourses
	
in the proposal area.
	

Rainfall varies significantly, with prolonged periods of both drought and flooding common.
	
The MacIntyre River is subject to extensive flooding. In times of droughts many of the
	
watercourses are reduced to waterholes with only larger watercourses such as Whalan Creek
	
continuing to flow.
	

Flooding conditions 
The areas contained within the proposal and surroundings are subject to flooding.
	
Mungle Back Creek is known to overtop the Newell Highway around every two years at a
	
depth of 20 to 30 centimetres above the road surface. Other areas of the highway are subject
	
to flooding also, however not as frequently or severely as at Mungle Back Creek.
	

6.8.3  Impact  assessment  

Construction Impact 
During construction there is a potential for the waterways and drainage lines crossed by the 
proposal to be partially blocked or diverted temporarily due to earthworks and other 
construction activities. Blocking or diverting local drainage lines may result in localised flooding 
upstream of the proposal and may prevent flows reaching downstream receiving waters. 
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If unmitigated, this may occur wherever works are required on culverts. Diverting drainage 
lines may also create localised areas of flooding and scour. 

As the road formation and pavement is being upgraded, culvert structures would be replaced 
or added to enable the continuity of natural watercourses and hydrological processes. 
For small or intermittent watercourses, a temporary upstream dam or water diversion may be 
required to enable ground work and installation of new structures and to avoid water quality 
impact on downstream environments. Once work is completed, the water would be re-routed 
along its natural course. For larger watercourses, temporary water diversion may be required 
to enable construction work. These temporary diversions may result in a temporary alteration 
in downstream habitats and flow patterns. 

Temporary impacts associated with construction of new, and modification to existing, drainage 
structures are expected to be minor and would be managed through the implementation of 
standard construction management measures outlined in Section 6.8.4. 

Operation impact 
As noted in Section 3.1.5, the proposal would replace existing culverts at the same location to 
maintain the existing flow regime. Some additional culverts would be added where required to 
achieve the proposal flood criteria. Flood modelling undertaken for the proposal predicts: 
•	 the flood immunity for the highway carriageways would be maintained or improved. 

Sections of the highway outside floodplain areas would achieve a flood immunity of 20 year 
Average Recurrence Interval flood event. 

•	 surrounding properties would be subject to zero afflux in the one in 10 year Average 
Recurrence Interval flood event when compared with existing conditions. 

The proposal is predicted to achieve its flood criteria for the highway carriageways and 
surrounding properties. 

6.8.4  Environmental  safeguards  
The safeguards proposed to minimise the hydrology and flooding impacts are presented in 
Table 6-28. 

Table 6-28 Hydrology and flooding environmental safeguards 

ID Impact Environmental safeguards Timing Responsibility 

HY-1 Impacts on 
flooding 

Where feasible and reasonable, 
detailed design will achieve the 
flood impact criteria for the 
surrounding properties. Where the 
flood impact criteria cannot be met 
at surrounding properties, Roads 
and Maritime will reach agreement 
with affected landowners on 
impacts to property. 

Detailed 
design 

Roads and 
Maritime 

HY-2 Erosion and 
scouring 

Scour protection will be installed 
upstream and downstream of 
culverts as required, on disturbed 
stream banks and waterfront land. 

Detailed 
design 

Construction 

Construction 
contractor 

HY-3 Potential 
blockages of 
drainage lines 

Culvert structures will be cleared of 
obstacles at regular frequencies 
and/or after large storm events. 

Operation Roads and 
Maritime 
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6.9  Socio-economic  and land use  
This section identifies land uses in and around the proposal area and assesses the impact of 
the proposal and management measures to reduce any adverse impact. It also identifies the 
potential socio-economic impact associated with the proposal, and measures that would be 
taken to manage identified impact from the proposal. 

6.9.1  Assessment  methodology  

Land use assessment 
The land use assessment considered potential impact of the proposal on land use and 
property within the proposal area (described in Section 3.1) and the wider region, 
incorporating the Moree Plains Shire local government area. The key tasks in the assessment 
were to: 

•	 identify the existing environment 
•	 identify potentially affected property 
•	 review existing land uses and potential future land uses 
•	 assess impact on property considering both existing and future uses 
•	 identify management measures to provide an acceptable outcome for stakeholders. 

Socio-economic assessment 
The socio-economic assessment used the comprehensive assessment guidelines in 
Environmental Planning and Impact Assessment Practice Note: Socio-economic Assessment 
(Roads and Maritime, 2013a). The assessment is based on quantitative data, such as 
population statistics, and qualitative data, such as location and types of social infrastructure. 
The methodology for the assessment included: 

•	 scoping: Identifying the socio-economic issues of concern to the proposal 
•	 baseline analysis: Describing and analysing the existing socio-economic environment of 

the proposal to understand the potentially affected groups or communities 
•	 assessment: Assessing potential changes to existing socio-economic conditions during 

construction and operation of the proposal 
•	 mitigation: Recommending management measures to enhance the proposal’s positive 

benefits and to avoid, manage or mitigate potential negative socio-economic impacts. 

6.9.2  Existing environment  

Property and land use 

Land adjacent to the proposal site is either privately owned (rural residential or commercial 
properties), primarily used for agricultural and pastoral purposes, or Crown land. 

Land to be occupied by ancillary facility No 2 (access road road reserve, Lot 19 DP755991, 
Lot 7007 DP1059789 and Lot 7300 DP1129707, former borrow site) and the proposed water 
pump (road reserve and part of Lot 291 DP727837 adjacent to the Boggabilla boat ramp site) 
is Crown land under Moree Plains Shire Council management. 

Land uses on both sides of the highway are rural and consist mainly of cropping land for 
growing wheat, other cereals and beans (in the south); and irrigated cotton (in the north). 
Cattle and sheep grazing is also prevalent in the middle of the study area. 

Low density residential areas are found in Boggabilla village. Commercial land use near the 
proposal includes a petrol station about 675 metres north of the proposal along the Newell 
Highway. Other commercial land uses in Boggabilla are clustered along the Newell Highway 
and Merriwa Street. 
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Social and community infrastructure 

Social infrastructure relevant to the proposal includes: 
•	 the North Star Rest Area at the Newell Highway and Mungle Creek Road intersection at 

the southern end of the proposal. It has toilet facilities and rubbish bins 
•	 public open space land at the Boggabilla boat ramp site. It is used for recreational 

purposes and has three picnic tables, two charcoal barbecue facilities and a boat ramp to 
access the MacIntyre River. Roads and Maritime holds a ‘permit to enter’ from Moree 
Plains Shire Council to access the Boggabilla boat ramp site to extract water for 
construction work via water tank trucks with capacity of up to 15 thousand litres. Roads 
and Maritime also holds a water work approval licence (approval No 90WA832523) for the 
use of a 100-millimetre centrifugal water pump at this location to extract water from the 
MacIntyre River. It is understood Roads and Maritime operates a mobile pump at the site 
when required. 

Other social infrastructure in Boggabilla includes: Boggabilla TAFE located on South Street, 
Boggabilla about 500 metres north of the proposed water pump; the Boggabilla Town and 
Country Club located on the Newell Highway which is the designated flood evacuation centre 
for Boggabilla; Boggabilla Police Station; and Australian Post. 

Roadside tributes 
There are roadside tributes along the Newell Highway road reserve within the proposal area 
commemorating the locations where road fatalities have occurred. Roadside tributes are 
important to the community because they help the grieving process for those who have lost 
someone to road trauma. 

Local businesses 
Air AG, an aerial crop spraying, spreading, baiting and seeding operations company is the 
only commercial property located close to the highway within the proposal alignment. 

There is a petrol station and Coles Express about 675 metres north of the proposed ancillary 
facility No 3 in Boggabilla. Other businesses in Boggabilla include the Boggabilla Motel, 
Wobbly Boot Hotel, Boggabilla General Store and butcher shops. 

Access and connectivity 
The existing access and connectivity options for residents within the proposal area, including 
the local road network, pedestrian facilities and public transport services are discussed in 
detail in Section 6.6. 

6.9.3  Impact  assessment  

Construction impact 
The proposal has the potential to generate impacts on road users, local residents and the 
community during the anticipated 24 months of construction, though it would be staged to 
minimise overall impact on road users and nearby residents. The impact is summarised below. 

Impact on property and land use 
The majority of the proposal would be contained within the road reserve. Land impacted 
outside the road reserve would comprise the following Crown land managed by Council: 
•	 former borrow site (Lot 19 DP755991, Lot 7007 DP1059789 and Lot 7300 DP1129707) for 

the establishment and operation of the ancillary facility No 2 
•	 a portion of the land at council’s Boggabilla boat ramp (road reserve and Lot 291 

DP727837) for the boat ramp access road upgrade and construction of the water pump 
and pump house. 

Roads and Maritime would seek council permission to use the above lands. 
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No private land or private properties would be directly affected or acquired as a result of the 
proposal. 

Impact on amenity 
Owners, occupants and operators of properties adjacent and near the proposal would 
experience amenity impacts during construction including noise, visual, traffic (including 
changes to property access and temporary relocation of bus stops) and air quality impacts. 
These amenity impacts are discussed in Section 6.2, 6.3, 6.6 and 6.10 respectively. 

Impact on local community 
The proposal would take about 24 months to construct. Over that time, the expected workforce 
would be about 30 people on average. As is typical of other road projects, the construction 
contractor(s) is likely to bring in key workers for the duration of the construction period. 

The existing labour force in the Moree Plains local government area would have some of the 
skills needed to construct the proposal, and there may be direct employment opportunities, 
though this would depend on the skills needed by the construction contractor(s). 

Impact on social and community infrastructure 
The North Star Rest Area and Boggabilla boat ramp community facilities would remain 
operational and accessible during construction although temporary amenity impacts are likely 
to be experienced by users in the form of noise, visual, restricted access and air quality 
impacts. 

Construction activities at the Boggabilla boat access ramp are likely to be audible at the 
Boggabilla TAFE. (Refer to Section 6.2 for an assessment of noise impacts on Boggabilla 
TAFE) 

Impact on other community infrastructure during construction is expected to be negligible. 

Impact on roadside tributes 
Some roadside tributes have the potential to be impacted by the proposal. These would be 
removed, stored and relocated once the works are completed. 

Impact on local businesses 
As noted in Section 6.6.3, the proposal construction would result in longer travel times for road 
users and freight serving agricultural and other commercial businesses between Mungle Back 
Creek, Boggabilla and beyond. However, the access and visibility of these businesses would 
be maintained throughout construction. 

There would be additional demand for temporary hotel and motel accommodation and, 
possibly, dwellings leased on a short-term basis, particularly at Boggabilla and Goondiwindi. 
Additional employment associated with the construction of the proposal could decrease the 
availability or increase the price of short-term accommodation and wages. 

The proposal is expected to cost about $90.3 million (in 2016 prices). There is potential for 
multiplier effects for industries supplying goods and services to the proposal. 

Operational impact 

Impact on property and land use 
Once the proposal is in operation, a portion of the land adjacent to Council’s Boggabilla boat 
ramp (Lot 291 DP727837) would be permanently used for the water pump and pump house. 
This change of land use is considered to be minor given the site is already used for water 
extraction. Roads and Maritime would seek permission for the permanent placement of these 
structures. 
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No other land beyond the highway road reserve would be impacted by the proposal. 

Impact on amenity 
The main types of amenity impacts that may result from the proposal operation of the proposal 
would relate to noise, visual amenity and access. These impacts are discussed in detail in 
Section 6.2, 6.3 and 6.6 respectively. 

Impacts on local community, businesses and social and community infrastructure 
The proposal operation is expected to have a positive effect on rural residents along the 
Newell Highway alignment and the Boggabilla community as it would improve access to 
Boggabilla and Goondiwindi’s businesses, community services and facilities. 

Rural residents living along the proposal alignment would benefit from the road intersection 
upgrades and reinstated bus stops. 

Regionally, communities and businesses would benefit from an upgraded highway which is 
expected to facilitate the efficient movement of people and goods between the local 
government area and beyond. The upgraded highway would improve traffic flows across the 
proposal alignment, providing a better level of connectivity to all agricultural and commercial 
business located on opposite sides of the highway. Good road connections are important as 
they can help encourage local and regional businesses to prosper. 

The water pump operation is likely to be audible at Boggabilla TAFE. However, noise levels 
would remain in compliance with the project-specific noise levels. (Refer to Section 6.2 for an 
assessment of noise impacts at Boggabilla TAFE.) Other community facilities would not be 
impacted by the proposal operation. 

6.9.4  Environmental  safeguards  
Measures to manage impact associated with noise, visual, traffic and access, and air quality 
are outlined in Section 6.2, 6.3, 6.6 and 6.10 respectively. Additional safeguards to manage 
potential socio-economic and land use impact are listed in Table 6-29. 

Table 6-29 Socio-economic and land use – environmental safeguards 

ID Impact Environmental safeguards Timing Responsibility 

SE-1 Impact on 
local 
community 
and 
businesses 

The Community and Stakeholder 
Engagement Plan will be updated to 
address all community and stakeholder 
requirements during detailed design and 
construction. 

Pre-
construction 

Construction 

Construction 
contractor 

SE-2 Impact on 
roadside 
tributes 

Roadside tributes impacted by the 
proposal will be removed, stored and 
relocated once the works are completed. 
The removal and relocation of roadside 
tributes will follow Roads and Maritime’s 
Roadside Tributes Policy (2016). 

Pre-
construction 

Construction 
contractor 

6.10  Air quality  

6.10.1  Assessment  methodology  

A search of the National Pollutant Inventory was conducted in January 2017. The inventory 
contains data on substances around Australia that have been identified by the Commonwealth 
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Department of the Environment as important due to their possible effect on human health and 
the environment. 

The construction assessment involved: 

•	 identifying the construction activities that would be likely to occur 
•	 categorising the activities according to their different potential impact: demolition, 

earthwork, construction and vehicle track out. Risks were assessed in relation to the size of 
the proposal, the volume of traffic on unsealed roads, and the locations of sensitive 
receivers 

•	 identifying management and mitigation measures to minimise the risk of any potential 
impact. 

6.10.2  Existing environment  

There is limited information on existing air quality in this region because areas located away 
from larger regional centres generally do not have air quality monitoring stations. 
The justification for this is pollutants generally do not occur in high enough concentrations at 
these locations to cause adverse environmental or health impact. 

The proposal area and surroundings are largely dominated by agricultural land. Local air 
quality within the study area is considered to be relatively good due to the large tracts of 
vegetation in the vicinity and the lack of pollutant sources. 

The most common air pollution source within the study area appears to be motor vehicles 
using the Newell Highway and the surrounding local road network. 

Based on search results of the National Pollutant Inventory, no registered sources of pollution 
are recorded within the proposal boundary. The closest facility with an air quality monitoring 
station to the proposal identified in the search is the Lowes Petroleum Boggabilla Depot 
located about 450 metres north-east of the proposal area. The facility is classified by the 
Australia New Zealand Standard Industrial Classification as ‘Mineral, Metal and Chemical 
Wholesaling’ [332]. The 2014–2015 report recorded nine substances for the facility including: 

•	 Benzene 
•	 Cumene (1-methylethylbenzene) 
•	 Cyclohexane 
•	 Ethylbenzene 
•	 N-Hexane 
•	 Lead and compounds 
•	 Toluene (methylbenzene) 
•	 Total Volatile Organic Compounds 
•	 Xylenes (individual or mixed isomers). 

All these substances were reported to be well below the reporting threshold. 

6.10.3  Impact  assessment  

Construction impact 
The air quality impact during construction would largely result from dust generated during 
earthwork and other engineering activities associated with road construction. The total amount 
of dust generated would depend on the silt and moisture content of the soil, types of activities 
being carried out, size of exposed areas, frequency of water spraying and speed of machinery. 

Primary sources of emissions of airborne particulate matter associated with the construction of 
the proposal would include: 
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•	 clearing of vegetation and grubbing 
•	 movement of soil, and road subsurface material by dump trucks and scrapers 
•	 wind erosion from unsealed surfaces and stockpiles 
•	 construction vehicle (exhaust) emissions 
•	 dust generated by construction vehicle wheels travelling along unsealed areas 
•	 diesel plant (exhaust) emissions from operation of the water pump 
•	 emissions from ancillary facility No 2 batching plants in the form of total suspended 

particulates and particles with an aerodynamic diameter less than 10 microns. Relatively 
small quantities of combustion pollutants (carbon monoxide, oxides of nitrogen, oxides of 
sulphur and hydrocarbons) would also be emitted. 

There is potential for dust to cause nuisance impact, particularly where construction activities 
are taking place close to residences. The magnitude of dust impact would depend on the 
amount of earthwork involved at a particular location, the duration of activities and the local 
meteorology at the time, particularly the wind speed and direction. These impacts are 
considered to be manageable provided the safeguards listed in Table 6-30 are implemented. 

Operational impact 
The air quality impact during operation would mainly be from motor vehicle emissions, fuel 
combustion, fluid evaporation, brake and tyre wear, and re-suspended road dust. No increase 
in traffic volumes is anticipated as a result of the proposal; hence, air quality changes as a 
result of operation of the proposal are not predicted. The upgraded highway is likely to 
increase travel efficiency which could result in an overall reduction in carbon monoxide, oxides 
of nitrogen and particulate matter levels due to improved traffic flow. This could result in 
marginal air quality improvements for passing motorists and residents. 

The water pump would be powered by diesel plant and would therefore generate air 
emissions. The amount of exhaust emissions produced is expected to be low as this water 
supply infrastructure is expected to operate sporadically and only when road maintenance is 
needed. 

6.10.4  Environmental  safeguards  
Construction activities present the highest potential for causing air quality impact. The main 
focus of air quality management is therefore to control dust emissions during construction to 
ensure the proposal does not result in air quality impacts at sensitive receptors. 
The safeguards to manage air quality impacts during construction are summarised in Table 
6-30. No safeguards are proposed for the operational stage. 

Table 6-30 Air quality – environmental safeguards 

ID Impact Environmental safeguards Timing Responsibility 

AQ-1 Air 
quality 

Air quality management measures will be 
identified within the construction 
management documentation aimed at 
minimising dust dispersal beyond the 
proposal area. 

Pre-
construction 

Construction 

Construction 
contractor 

6.11  Greenhouse  gas  emissions  and climate  change  
The direct and indirect impact of the proposal on the generation of greenhouse gas emissions 
were assessed for this REF. This section summarises the methods used in the assessment 
and the key findings. 
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6.11.1  Assessment  methodology  
The greenhouse gas inventory for the proposal was developed based on greenhouse gas 
reporting legislation and international reporting guidelines, including: 
•	 Greenhouse Gas Protocol – A Corporate Accounting and Reporting Standard, Revised 

Edition (World Resources Institute / World Business Council for Sustainable Development, 
2004) 

•	 National Greenhouse and Energy Reporting (Measurement) Amendment Determination 
No. 1 2016 (DoE, 2016a) 

•	 National Greenhouse and Energy Reporting System Measurement: 2015–16 reporting 
year (DoE, 2016b) 

•	 National Greenhouse Accounts Factors (DoE, 2016c). 

Roads and Maritime, in collaboration with other state (and New Zealand) transport authorities, 
released the Greenhouse Gas Assessment Workbook for Road Projects (the Workbook) 
(Transport Authorities Greenhouse Group, 2013) to help standardise greenhouse gas 
assessments of road construction projects. This workbook was prepared to estimate the 
greenhouse gas emissions associated with construction, operation and maintenance of road 
projects, but does not estimate the greenhouse gas emissions associated with traffic. 

The assessment for the proposal was also conducted according to the following greenhouse 
gas accounting and reporting principles: 

•	 relevance: Select and use greenhouse gas sources, sinks, data and methodologies 
appropriate for the project/organisation and intended use of greenhouse gas inventory 
results 

•	 completeness: Include all relevant greenhouse gas emissions and information which 
support methodology and criteria used 

•	 consistency: Use consistent data, calculation/modelling methods, criteria and assumptions 
to enable valid comparisons 

•	 transparency: Include clear, sufficient and appropriate information to enable others to 
understand the basis for results and make decisions regarding the use of greenhouse gas 
inventory results with reasonable confidence 

•	 accuracy: Reduce bias and uncertainties, as much as practical. 

In addition to the accounting and reporting principles presented above, the issue of materiality 
was also assessed in the greenhouse gas assessment. Materiality was used as a core 
accounting and auditing principle ensuring that sources, assumptions, values and procedures 
included in the greenhouse gas assessment were material to the proposal. Materiality was 
valued within the context of the proposal, and emissions were assumed immaterial if they were 
less than five per cent of the overall greenhouse gas inventory, as per the Workbook. 

Greenhouse gas inventory scope 
Under the Greenhouse Gas Protocol (World Resources Institute / World Business Council for 
Sustainable Development, 2004), a proposal’s direct and indirect emissions sources can be 
delineated into three ‘scopes’ (Scope 1, Scope 2 and Scope 3) for greenhouse gas accounting 
and reporting purposes. These scopes are associated within an organisation’s operational 
boundaries based on the components of a proposal that are under the organisation’s control 
and occur within the proposal boundary (refer to Figure 6-9). 

Newell Highway Mungle Back Creek to Boggabilla heavy duty pavement 
Review of Environmental Factors 

178 



 

       
    

 

 
         

      

      

   
          

Figure 6-9 Overview of scopes and greenhouse gas emissions sources
	
(World Resources Institute/World Business Council for Sustainable Development, 2004)
	

Greenhouse gas operational scopes are described in more detail below. 
• 	 Scope 1:  Direct  greenhouse gas  emissions.  These emissions  are  from  sources  owned or  

controlled by  the  project,  such as  fuel  used  by  machinery  during construction and operation  
• 	 Scope 2:  Electricity  indirect  greenhouse  gas  emissions.  These  emissions  are  from  

purchased electricity  consumed on  site.  Scope  2 emissions  are  indirect  as  they  occur  at  an  
offsite  facility  where  electricity  is  generated.  For  example,  Scope 2  emissions  associated  
with  the  proposal  include  the  electricity  that  would  be consumed  by  street  lighting during  
operation  

• 	 Scope 3:  Other  indirect  greenhouse gas  emissions.  These  emissions  are  a  consequence  
of  the project,  but  occur  outside the  project  boundary  and are  not  under  the project’s  
control,  such  as  construction vehicles  and vehicles  delivering  materials  to  the project  
boundary.  Scope 3  emissions  are  an optional  reporting  category  that  allows  for  the 
accounting  of  all  other  indirect  emissions.  

The  following  six  greenhouse gases  are  covered under  international  climate change  
agreements  and  were considered in this  REF:  
• 	 Carbon dioxide (CO2)  
• 	 Methane (CH4)  
• 	 Nitrous  oxide (N2O)  
• 	 Sulphur  hexafluoride  (SF6)  
• 	 Hydro fluorocarbons  (HFCs)  
• 	 Perfluorocarbons  (PFCs).  

Each greenhouse  gas  behaves  differently  in the atmosphere  with respect  to its  ability  to  trap 
outgoing radiation  and its  residence  time in the atmosphere.  To  achieve a common  unit  of  
measurement,  each greenhouse gas  was  compared to  the  warming potential  of  carbon 
dioxide over  a 100-year  period,  as  specified  under  the Kyoto Protocol.  This  provides  a global  
warming  potential  for  each greenhouse  gas  that  can be applied to the estimated  emissions  of  
the project.  The  resulting aggregated emissions  are referred  to  in terms  of  tonnes  of  carbon  
dioxide-equivalent  emissions  (tCO2-e).  

Greenhouse gas inventory boundary 
The purpose of the assessment of greenhouse gas generation was to: 
• 	 identify  the sources  of  greenhouse gas  emissions  associated  with the proposal  (during 

construction,  operation,  maintenance  and use  by traffic)   
• 	 quantify  the  greenhouse  gas  emissions  associated with each greenhouse gas  source   
• 	 present  the  greenhouse gas  emissions  associated with the proposal  
• 	 identify  opportunities  (mitigation measures)  that  may  be implemented  to reduce the  

greenhouse gas  emissions  associated  with the  proposal.  
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The Workbook provides guidance on emission sources that are generally always substantial, 
emission sources that may be substantial on a project-specific basis, and emission sources 
that generally would be insubstantial and excluded from the greenhouse gas assessment 
boundary. Based on this guidance, and on a materiality criterion of five per cent (as outlined in 
the section above) the transportation of materials and the use of electricity in site offices 
during construction were removed from the greenhouse gas assessment boundary for the 
proposal, as the greenhouse gas emissions from these sources would account for less than 
five per cent of total greenhouse gas emissions from construction. 

6.11.2  Existing environment  
The most recently published Australian National Greenhouse Gas Accounts estimate 
Australian greenhouse gas emissions for the 2015 financial year to be 525.2 megatonnes of 
CO2-e (DoE, 2016d). Table 6-31 presents a breakdown of the individual State and Territory 
greenhouse gas emissions contribution. 

The  transport  sector  accounted for  around  13.5  per  cent  (74.1  Mt  CO2-e)  of  Australia’s  
greenhouse gas  emissions  in 2014  and 30.6  per  cent  of  total  greenhouse  gas  emissions  in 
NSW  (Department  of  Environment,  2016b).   

Table 6-31 Australian State and Territory greenhouse gas emissions 2014 
(DoE, 2016d) 

State or Territory Total emissions 
(megatonnes CO2-e) 

Percentage of Total
Australian emissions 

New South Wales 130.2 24.8% 

Queensland 146.7 28.0% 

Victoria 118.1 22.5% 

Western Australia 86.1 16.4% 

South Australia 27.6 5.3% 

Northern Territory 12.4 2.4% 

Australian Capital Territory 1.6 0.3% 

Tasmania 1.5 0.3% 

External Territories 0.04 0.01% 

Total 524.2* 100% 
*The difference between the national sum of the State and Territory emissions reflects the inclusions of 
military transport in the national inventory, and a small balancing item. 

6.11.3  Impact  assessment  

Construction impact 
Emission sources  during construction of  the  proposal  would include:   
•  use of  equipment  
•  construction materials  
•  vegetation clearing.  

The  emissions  sources  are discussed  below.  
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Equipment 
The use of machinery during construction would generate greenhouse gas as a result of fuel 
combustion. It is assumed that all construction would use diesel. 

Construction materials 
The processes used to ‘win’ raw materials, transport them, process them into usable materials, 
construct/assemble them and operate, maintain and refurbish them result in the production of 
greenhouse gas emissions. The end result is referred to as ‘embodied energy’ within a 
material. Different construction materials contain varying levels of embodied energy – for 
example, high strength concrete contains a greater proportion of cement, which has a high 
level of embodied energy compared to fly-ash, which is used as a substitute in lower strength 
applications. 

Vegetation clearing 
The removal of vegetation is often the largest contributor to greenhouse gas emissions on 
large infrastructure projects for two main reasons. 

First, through a process called carbon sequestration, vegetation absorbs carbon dioxide from 
the atmosphere by photosynthesis. The function of vegetation as a carbon sink is eliminated 
when the vegetation is removed. While this is not a direct greenhouse gas emission, a greater 
amount of carbon dioxide would remain in the atmosphere. Consequently, the loss of 
sequestration was assessed as a Scope 1 source of emissions. Different vegetation types 
identified within the proposal boundary sequester carbon at different rates and to a different 
extent. The vegetation types identified within the proposal boundary, the likely tonnes of dry 
vegetation per hectare, and the average emissions factor were used to determine the loss of 
sequestration (Transport Authority Greenhouse Group, 2013). The loss of sequestration 
included all carbon pools including woody, non-woody, debris and soil. 

Second, the breakdown of organic matter as waste material directly releases stored carbon 
dioxide in the atmosphere. To provide a conservative estimate, it was assumed that all carbon 
that would have been removed through sequestration would instead be converted to carbon 
dioxide and released to the atmosphere under the proposal. 

Construction greenhouse gas emissions 
It  is  estimated  that  construction of  the proposal  would generate  about  116,576  tCO2-e, 
comprising:  
•  23,237  tCO2-e  direct  Scope 1 emissions  
•  93,239  tCO2-e  direct  Scope 3 emissions.  

The greenhouse gas emissions resulting from key emissions sources associated with 
construction are shown in Table 6-32 and Figure 6-10. 
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Table 6-32 Construction greenhouse gas emissions (tCO2-e)
	

Emissions source Scope 1 Scope 2 Scope 3 Total % of total 
emissions 

Fuel use – mobile plant and equipment 
Site vehicles 227 - 17 244 0.21% 

Plant and equipment used 
in demolition and earthwork 2,713 - 207 2,920 2.50% 

Plant and equipment used 
in vegetation removal 125 9 134 0.11% 

Other plant and equipment 10,539 15,654 26,193 22.47% 

Total fuel use 13,604 - 15,887 29,491 25.30% 
Vegetation removal 

Loss of carbon sink 9308 - - 9308 7.98% 

Vegetation decomposition 425 - - 425 0.36% 

Total 9733 - - 9733 8.35% 
Construction materials 
Aggregate 4,594 - - 4,594 3.94% 
Concrete 113 - 413 413 0.35% 
Cement - - 0 0.00% 
Steel 5 - 143 143 0.12% 
Asphalt 10 - 4,393 4,393 3.77% 
Lime Stabilising Agent 845 17,199 17,199 14.75% 
Bitumen 6,166 - 55,203 55,203 47.35% 
Total - - 77,352 77,352 66.35% 
TOTAL 23,337 - 93,239 116,576 100.00% 

PER CENT OF TOTAL 20.02% - 79.98% 100.00% 100 
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        Figure 6-10 Construction greenhouse gas emissions by activity 

As shown in Table 6-32: 
•	 

are predicted to  be Scope 1 emissions,  largely  attributable to  vegetation clearing,  
demolition and earthwork  activities  

• 	 about  93,000  tCO2-e (80  per  cent)  of  the  construction related greenhouse  gas  emissions  
are predicted to  be Scope 3 emissions,  largely  attributable to  the manufacture of  
construction materials  

• 	 no  Scope 2  emissions  are expected.   

about 23,000 tCO2-e (20 per cent) of the construction related greenhouse gas emissions 

The embodied energy associated with the indirect offsite extraction and production of 
materials used to build the proposal would contribute the largest proportion of greenhouse gas 
emissions, accounting for 66 per cent of total emissions and 83 per cent of indirect Scope 3 
emissions. Bitumen, and to a lesser extent, lime stabilising agent, would contribute 
substantially to the emissions associated with construction materials. The high proportions of 
emissions associated with these materials are attributed not only to the quantity required, but 
also the emissions-intensive processes involved in their extraction and production. 

The fuel use by mobile plant and equipment would contribute the second largest proportion of 
greenhouse gas emissions, accounting for 25 per cent of total emissions and 58 per cent of 
direct Scope 1 emissions. Other plant and equipment would contribute substantially to the 
emissions associated with the fuel use by mobile plant and equipment. 

Vegetation removal would contribute the smallest proportion of greenhouse gas emissions, 
accounting for 8 per cent of total emissions and 41 per cent of direct Scope 1 emissions. As 
discussed in Section 6.1, 71.7 hectares of vegetation will be cleared with the largest proportion 
being grassland. 

Operational impact 
The only activities that would generate greenhouse gas emissions during operation would be 
the use of diesel fuel for the operation of the water pump and the operation and maintenance 
equipment and materials for maintaining the road. Emission estimates for the use of fuel and 
materials for maintaining the road are based on the replacement of five per cent of the asphalt 
road surface every 40 years, with only the top asphalt layer requiring replacement (in 
accordance with the ‘typical’ maintenance activities given in the Workbook). The use of fuel 
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and materials  for  maintenance activities  would result  in around 12,000  tCO2-e of  greenhouse  
gas  emissions,  comprising:  
• 	 9,000  tCO2-e  direct  Scope 1 emissions  
• 	 3,000  tCO2-e  indirect  Scope 3 emissions.   

The proposal would not impact the speed limit or traffic volumes and, therefore, emissions 
arising from use of the road by vehicles would not have an overall impact on the greenhouse 
gas emissions generated from the proposal. 

6.11.4  Environmental  safeguards  
Safeguards to manage greenhouse gas emissions are listed in Table 6-33. 

Table 6-33 Greenhouse gas emissions – environmental safeguards 

ID Impact Environmental safeguards Timing Responsibility 

GG-1 Greenhouse gas 
emissions 

The detailed design and construction 
planning will demonstrate that the extent 
of vegetation clearing within the 
proposal area has been minimised. 

Detailed 
design 

Roads and 
Maritime 

GG-2 Greenhouse gas 
emissions 

The procurement strategy developed for 
the construction phase will demonstrate 
value for money and that it has 
considered opportunities to procure 
goods and services: 
• from local suppliers, if available 
• that are energy efficient or have low 

embodied energy 
• that minimise the generation of 

waste 
• that make use of recycled materials. 

Construction Construction 
Contractor 

6.12 Waste and resource minimisation and management 

6.12.1 Legislative framework 
The NSW Waste Avoidance and Resource Recovery Act 2001 and the NSW Protection of the 
Environment Operations Act 1997 are the main instruments governing the management of 
waste, including waste generation, reuse, recycling, transport, recovery and disposal. The 
legislation is discussed below to provide context for the subsequent assessment of potential 
impact and management measures. 

Waste Avoidance and Recovery Resource Act 2001 

The Waste Avoidance  and Resource  Recovery  Act  2001  promotes  waste avoidance and 
resource  recovery,  and establishes  a waste management  hierarchy  as  follows:   

• 	 reduce: Minimise  the potential  for  waste generation by  avoiding  unnecessary  consumption 
of  materials  and materials  that  have excessive packaging  

• 	 recovery: Reuse,  recycle,  or  reprocess  waste products  to minimise the amount  of  waste 
requiring disposal  

• 	 disposal: As  a last  resort,  dispose  of  resources  that  cannot  be  recovered  in a way  that  is  
environmentally  responsible.   

Roads  and Maritime is  committed  to  implementing this  hierarchy  throughout  its  operations.  
The  NSW  Government’s  Sustainability  Policy  includes  a Waste  Reduction and Purchasing 
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Policy. It requires NSW Government agencies to develop and implement a waste reduction 
and purchasing policy to minimise waste generated across all Government sectors and help 
increase the market for materials containing recycled content. 

Roads and Maritime’s contractors are required to propose recycled-content materials where 
they are cost and performance competitive and are at least the environmental equivalent of 
the non-recycled alternatives. Waste minimisation quantities, initiatives and barriers are also 
reported on all projects. 

Protection of the Environment Operations Act 1997 

The Protection of the Environment Operations Act 1997 Act: 

• 	 specifies  requirements  for  licences  and  the  regulation of  various  activities  that  have the 
potential  to  pollute or  harm  the environment.  Activities  listed under  Schedule 1 of  the Act  
require an  environment  protection licence  

• 	 integrates  NSW  Environmental  Protection Authority  licensing  with the development  
approval  procedures  under  the  EP&A Act   

• 	 provides  for  the  issuing of  clean-up  notices,  prevention notices  and environment  protection  
notices   

• 	 classifies  environment  protection offences  and  penalties   
• 	 allows  for  mandatory  audits  and provides  authorised officers  with the power  to carry  out  

investigations.   

This Act also makes it an offence to unlawfully transport waste material to premises that 
cannot lawfully be used as a waste facility for the waste (section 143); to use premises as a 
waste facility without lawful authority (section 144); or provide false or misleading information 
about waste storage, transport and disposal (section 144AA). 

There is a requirement that a holder of an environment protection licence make publicly 
available the results of any monitoring carried out in accordance with the conditions of that 
licence. 

Protection of the Environment (Waste) Regulation 2014 

The Waste Regulation sets out provisions related to: 
•	 storage and transportation of waste 
•	 reporting and record-keeping requirements for waste facilities 
•	 special requirements for the management of certain special wastes including asbestos 
•	 payment of waste contributions (referred to as a waste levy) by the occupiers of licensed 

waste facilities 
•	 exemption of certain occupiers or types of waste from paying waste contributions and from 

requiring an environment protection licence (Part 9 of the Regulation). 

The Waste Regulation provides for exemptions from some of the requirements under the 
Protection of the Environment Operations Act 1997 and Regulation for certain wastes and 
resource recovery activities where it can be demonstrated waste reuse would not cause harm 
to human or environmental health. Under these provisions, the NSW Environment Protection 
Authority requires two separate applications, either or both of which may be applicable to a 
project, namely: 

•	 a Resource Recovery Order made under clause 93 of the Regulation, which covers the 
requirements for the generation and/or processing of material for reuse 

•	 a Resource Recovery Exemption made under clauses 91 and 92 of the Regulation, which 
relates to the consumption of any material for reuse. 
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There are a number of Resource Recovery Orders and Exemptions that are relevant to road 
construction projects, including: 

• 	 excavated natural  material   
• 	 recovered aggregate  
• 	 excavated public  road material   
• 	 treated drilling  mud   
• 	 reclaimed asphalt  pavement   
• 	 raw  mulch  
• 	 pasteurised  garden  organics   
• 	 stormwater.  

Where no specific Resource Recovery Order and Exemption is currently available for the 
intended reuse of a waste material, an application can be made to the Environment Protection 
Authority. 

6.12.2  Potential  impact  

Construction impact 
The following waste streams are likely to be generated during construction of the proposal: 

• 	 timber  and green waste  from  vegetation clearing and grubbing  
• 	 demolition  waste,  generated from  demolition and  removal  of  road  and  utility  infrastructure  

including  asphalt,  road base,  concrete,  gravel  and scrap  metals  and  from  removal  of  
culverts  

• 	 excess spoil  from  earthwork,  where excavated material  is  not  suitable for  reuse  within the 
proposal  

• 	 construction waste including  chemical/spill  clean-up or  remediation wastes;  water  from  any  
washdowns,  and dewatering from  excavations  and watercourses  

• 	 waste from  maintenance  activities,  generated  from  construction vehicles,  plant  and 
equipment  including  tyres,  batteries,  waste fuels  or  oils,  and oils  and  lubricant  containers  

• 	 waste water  and general  waste from  construction compounds  typically  generated  by  
workers  and office  activities,  such  as  paper,  cardboard,  printer  cartridges,  plastic bottles, 
cans  and food  wastes   

• 	 greenhouse gases,  resulting from  resource  consumption and  waste.  
 
Mismanagement  of  the above waste streams  has  the potential  to result  in  the following  impact:  
• 	 excessive waste being  directed  to  landfill   
• 	 various  types  of  waste  being  generated  and stored on site,  with the potential  for  

misclassification or  mishandling   
• 	 contaminated waste being incorrectly  disposed of.   

Roads and Maritime would reuse most of the existing road formation material for the upgraded 
road formation. Existing pavement material would also be reused in construction of the 
upgraded pavement. This approach would reduce the amount of earth resources to build the 
proposal. 

Waste generated would be managed  in accordance with the following  guidelines  and  statutory  
requirements:   
• 	 Waste  Avoidance and  Recovery  Resource  Act  2001  
• 	 Protection of  the  Environment  Operations  Act  1997, Regulations  and  relevant  exemptions  

under  this  regulation  
•	  NSW  Government  Resource Efficiency  Policy  (OEH,  2014)  
•	  Environmental  Procedure –  Management  of  Waste on  Roads  and  Maritime Service Land 

(Roads  and  Maritime,  2014)   
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•	 Waste Management Guide for Road Construction and Maintenance (Roads and Maritime, 
unpublished) 

•	 Waste Classification Guidelines (EPA, 2014). 

Roads and Maritime would also manage waste streams by applying the measures presented 
in Table 6-34. As a result, the overall impact of construction waste would be manageable and 
acceptable. 

Operational impact 
The main waste streams associated with operation of the proposal and the local road network 
would include: 

• 	 roadside litter   
• 	 waste associated with routine road  maintenance and repair  activities  and the maintenance 

of  the water  pump  
• 	 vegetation trimmed  during maintenance of  landscaping   
• 	 soil,  silt  and  larger  waste items  from  clearing drains,  basins  and culverts.   

The routine maintenance requirements for the highway, including all those elements listed 
above, would be carried out as agreed by Roads and Maritime and Moree Shire Council, 
noting that options for reuse of waste materials may be limited during the operational life of the 
road. Any waste materials would be managed in accordance with the waste management 
hierarchy and either reused as appropriate, or disposed of at a suitable facility. 

Waste water treatment features, such as sediment traps, would be maintained to ensure their 
ongoing functionality; this would involve the regular removal of accumulated sediments and 
sludge. This material would be assessed in accordance with the Waste Classification 
Guidelines (EPA, 2014) and disposed of accordingly. 

Roadside litter would be collected in accordance with the provisions in Roads and Maritime’s 
Operational Environmental Management System. 

The overall impact of operational waste is expected to be minimal and would be managed 
through the application of standard operating procedures of Roads and Maritime and Council. 

6.12.3  Environmental  safeguards  
Safeguards to manage waste are listed in Table 6-34. 
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Table 6-34 Waste minimisation and management – environmental safeguards
	

ID Impact Environmental safeguards Timing Responsibility 

WM-1 Inappropriate 
handling 
and/or 
disposal of 
waste 

A resource and waste management plan 
will be prepared to identify the hierarchy 
for sourcing and the use of resources. 
The plan will adopt the waste 
management hierarchy principles of: 
the Waste Avoidance and Resource 
Recovery Act 2001, 
Waste Classification Guidelines Part 1: 
Classifying Waste (DECCW, 2009) 
Roads and Maritime’s waste management 
procedures (2014) 
Roads and Maritime’s Environmental 
Management System. 

Pre-
construction 

Construction 

Construction 
contractor 

WM-2 An emergency spill response procedure 
will be prepared to minimise the impact of 
any accidental spills. It will include details 
on the requirements for managing spills, 
disposing of any contaminated waste, and 
reporting of any such incidents. 

Construction Construction 
contractor 

WM-3 Generation 
of waste from 
construction 

Waste material generated on site will be 
dealt with in accordance with the POEO 
Act and 

Construction Construction 
contractor 

WM-4 Millable timber will be harvested for offsite 
reuse where feasible and reasonable. All 
other felled timber will be reused on site 
for habitat recreation or mulch in 
landscaping and erosion and 
sedimentation controls. Where mulch 
cannot be reused on site, consideration 
will be given to making the mulch 
available to the public in accordance with 
Roads and Maritime’s Environmental 
Direction 25 (2012) and the Raw Mulch 
Exemption (EPA, 2008). 

Construction Construction 
contractor 

WM-5 Chemical, fuel and lubricant containers, 
and solid and liquid wastes, will be 
disposed of in accordance with the 
requirements of Waste Classification 
Guidelines Part 1: Classifying Waste 
(DECCW, 2009). 

Construction Construction 
contractor 

WM-6 Sediment removed from sedimentation 
basins will, where appropriate, be used on 
site in landscaping and/or flattening 
batters. 

Construction Construction 
contractor 

WM-7 Site inductions and onsite training will 
include waste minimisation principles and 
measures. 

Construction Construction 
contractor 
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ID Impact Environmental safeguards Timing Responsibility 

WM-8 At site compounds, onsite recycling 
facilities will be provided for recycling 
paper, plastic, glass and other reuseable 
materials. Liquid wastes, such as paints 
and solvents, will be disposed of in 
accordance with the Waste Classification 
Guidelines Part 1: Classifying Waste 
(DECCW, 2009) and the POEO Act. 

Construction Construction 
contractor 

WM-9 Regular visual inspections will be 
conducted to ensure work sites are kept 
tidy and to identify opportunities for reuse 
and recycling. 

Construction Construction 
contractor 

WM-
10 

Generation 
of 
wastewater 

Water captured in excavations will be 
required to be either: 
Managed in accordance with industry 
standard erosion and sediment controls 
Reused for construction water or dust 
suppression. 

Construction Construction 
contractor 

WM-
11 

Generation 
of waste from 
operation 

All operational waste will be managed in 
accordance with Roads and Marine’s 
Management of road construction and 
maintenance wastes (2016) and 
Environmental Management System. 

Operation Roads and 
Maritime 

WM-
12 

Green waste from highway maintenance 
activities will be collected and, where 
possible, recycled for mulch within the 
road reserve. 

Operation Roads and 
Maritime 

WM-
13 

Roadside litter will be collected and 
removed in accordance with Roads and 
Maritime’s Environmental Management 
System. 

Operation Roads and 
Maritime 

6.13  Bushfire  risk  
The proposal would be in a rural environment and surrounded by agricultural land and 
fragmented patches of vegetation. A review of bushfire prone land online mapping developed 
by NSW Rural Fire Service indicated that the proposal would not be located on or in proximity 
to bushfire prone land. 

Although the bushfire risks are considered to be low, the construction management 
documentation would include bushfire management measures aimed at preparing for a 
bushfire event and preventing initiating a bushfire (Table 6-35). 
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Table 6-35 Bushfire risk – environmental safeguards
	

ID Impact Environmental safeguards Timing Responsibility 

BF-1 Bushfire 
risk 

Construction management 
documentation will include measures 
aimed at preparing for a bushfire 
event and preventing initiating a 
bushfire. 

Pre-
construction 

Construction 

Construction 
contractor 

6.14  Cumulative  impact  
Cumulative impact can be defined as the successive, incremental and combined impact 
(both positive and negative) of an activity on society, the economy and the environment. 
Cumulative impacts are the incremental or combined impact that are caused by past, present 
or reasonably foreseeable future activities. The cumulative nature of impact considers both 
interactions between different impacts within a single project (such as noise and air quality) 
and interactions between numerous projects. 

This  section considers  the overall  environmental  effect  of  the proposal,  drawing  together  the 
potential  impact  across  environmental  factors  (as  discussed in Chapter  6)  and taking  account  
of  other  existing  or  known likely  future projects.  

6.14.1  Assessment  methodology  

This assessment focuses on the known environmental, social and economic issues associated 
with the construction and operation of the proposal, as detailed in this REF, which were 
cumulatively assessed in conjunction with other projects occurring in the region, selected on 
the basis of: 

• 	 project  location –  proximity  of  the other  project(s)  to the  proposal   
• 	 project  timeframe  –  when the  other  project(s)  would be carried out,  and whether  it  (they)  

might  overlap with the  timeframe  for  the proposal  construction  
• 	 project  outputs  –  any  changes  as  a  result  of  the  other  project(s)  that  would interact  with the 

highway,  such as  population increases  and traffic  flows   
• 	 proposal  construction work  zone  –  whether  any  other  project(s)  may  potentially  physically  

interact  with the proposal’s  construction  work  zone.  

The assessment also considered the technical papers that were prepared as part of this REF, 
and other sections of the REF that make reference to cumulative interactions. 

The projects interacting with the proposal, that are approved or are in development, were 
identified following a review of the NSW Department of Planning and Environment Major 
Project Register, and Moree Plains Shire Council’s records and associated search. 

6.14.2  Potential  cumulative impact  
The proposal forms part of a series of planned road upgrades along the Newell Highway. The 
most relevant projects to the proposal are the North Moree Newell Highway Heavy Duty 
Pavement Upgrade and North Narrabri to Bellata Newell Highway Heavy Duty Pavement 
Upgrade, 46 kilometres south and about 137 kilometres south of the proposal area, 
respectively. 

These two neighbouring road projects have similar objectives and deliverables to the proposal 
including road widening, pavement work, culvert improvements, intersection improvements, 
and construction of overtaking lanes. As such, it is assumed these projects would have 
comparable environmental issues and impact. 
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Based on the proposal program, the neighbouring road projects are likely to commence after 
the completion of the proposal with no construction overlap or cumulative impact resulting from 
construction. The cumulative effects relating to the proposal are assessed in Table 6-36. 

Table 6-36 Cumulative impact 

Issue Commentary 

Biodiversity Widening of the highway would increase the area of disturbance, noting that 
most of the subject land has been previously cleared for agriculture. Section 
6.1 found biodiversity impacts would be permanent but limited and mostly 
confined within the road reserve. Impacts on endangered ecological 
communities are proposed to be offset. 
The neighbouring road projects are also likely to have permanent but limited 
and localised biodiversity impact therefore cumulative impacts are not 
expected. 

Noise During construction, the proposal would negatively impact receivers in the 
area. There are no identified projects in the immediate vicinity of the 
proposal that would likely result in aggregated noise impact during 
construction. 

Landscape and During construction, the proposal and neighbouring road projects would be 
visual amenity seen by the same sensitive receivers. They would impact various landscape 

character zones across the region. 

During operation, cumulative impacts are not expected. 

Heritage The proposal and neighbouring road projects would increase the extent of 
disturbance in the area, and may impact unidentified heritage objects. 
However, heritage assessments for the proposal and the neighbouring 
projects found that cumulative impact would be limited, as the developments 
are designed to limit heritage impact. 

Traffic and During construction, the proposal is expected to result in traffic delays 
access between Mungle Back Creek and Boggabilla. It is not expected that these 

traffic delays would create a cumulative effect with the neighbouring 
projects. 

During operation, the proposal would improve travel times, level of service 
safety and access from private properties along the highway. The proposal 
would also work with neighbouring road projects to accommodate the 
forecasted increase in freight demand and allow for an improved level of 
service for all road users. 

Hydrology and 
flooding 

Flood modelling for the proposal has informed the design to ensure adverse 
impacts are managed. 

Socio-economic During construction, the proposal and neighbouring projects would result in 
temporary negative impacts on the community, including impacts relating to 
traffic, visual amenity, noise, vibration, air quality and property access. 

During operation, the proposal and neighbouring projects would result in 
positive long-term socio-economic impacts due to improvements in access 
and connectivity for local and regional communities and road safety. 
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Issue Commentary 

Air quality During construction, the proposal and neighbouring projects would 
negatively impact receivers in the area, creating a short-term impact on air 
quality. 

During operation, the proposal and neighbouring projects are likely to 
increase travel efficiency along the highway; improved traffic flow could 
result in an overall reduction in carbon monoxide, oxides of nitrogen and 
particulate matter levels. There would therefore be a positive cumulative 
impact on air quality along the highway. 

Greenhouse 
gas emissions 
and climate 
change 

Greenhouse gas emissions generated during construction would add to the 
emissions from neighbouring projects. 

Waste and The overall impact of construction waste from the proposal is considered to 
resource be manageable and acceptable. It is assumed the neighbouring projects 
management would produce a similar amount of waste which could result in a short-term 

negative cumulative impact on waste facilities in the area. 

In summary, the proposal is considered likely to have a largely positive cumulative impact, with 
some minor negative impact. In particular: 

• 	 the  proposal,  as  part  of  the Newell  Highway  Corridor  Strategy,  would improve traffic  flow  
and commuter  safety,  thereby  maximising  the benefits  of  other  upgrades  in the  Newell  
Highway  Corridor.  These  improvements  would minimise the  impact  of  projected freight  
increases  on  traffic  including  increases  in  traffic  volumes  and  increased  travel  times  along  
this  corridor  

• 	 the proposal  would  have positive impacts  in  relation to  road  safety  and job  creation.   

As  a result,  no  specific  cumulative mitigation measures  are  proposed.  Mitigation measures  
relevant  to each area of  consideration are presented in Chapter  7.  
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7 Environmental  management  

This chapter describes how the proposal will be managed to reduce potential environmental 
impact throughout detailed design, construction and operation. A framework for managing the 
potential impact is provided with reference to environmental management plans and relevant 
Roads and Maritime QA specifications. A summary of site-specific environmental safeguards 
is provided as detailed in Section 6 and the licence and/or approval requirements required 
before construction are also listed. 

7.1  Environmental  management  plans  (or  system)  
A number of safeguards and management measures have been identified in order to minimise 
adverse environmental impact, including social impact, which could potentially arise as a result 
of the proposal. Should the proposal proceed, these 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 a Construction Environmental 
Management Plan (CEMP) will be prepared to describe safeguards and management 
measures identified. These plans will provide a framework for establishing how these 
measures will be implemented and who would be responsible for their implementation. 

The plans will be prepared before construction of the proposal and must be reviewed and 
certified by the Roads and Maritime Environment Officer, western region, before starting any 
on-site work. 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 the QA Specification G36 – Environmental 
Protection (Management System), QA Specification G38 – Soil and Water Management (Soil 
and Water Plan) and the QA Specification G40 – Clearing and Grubbing. 

7.2  Summary  of  safeguards  and  management  measures  
Environmental safeguards outlined in this document would be incorporated into the detailed 
design of the proposal, and then during construction and operation, should it be approved and 
proceed. These safeguards would minimise any potential adverse impact arising from the 
proposal on the surrounding environment. The safeguards and management measures 
outlined in this document are summarised in Table 7-1. 

Table 7-1 Summary of site specific environmental safeguards 

No. Impact Environmental safeguards Timing Responsibility 

BD-1 Removal of 
native 
vegetation, 
threatened 
plants, 
threatened 

A Biodiversity Offset Strategy 
will be developed in 
accordance with the Guideline 
for Biodiversity Offsets (Roads 
and Maritime, 2011) and 
implemented. 

Pre-construction 

Construction 

Roads and 
Maritime 

BD-2 
species habitat 
and habitat 
procedures 

Pre-clearing surveys will be 
undertaken in accordance with 
Guide 1: Pre-clearing Process 
of the Biodiversity Guidelines: 
Protecting and Managing 
Biodiversity on RTA Projects 
(RTA, 2011). 

Pre-construction Construction 
contractor 
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No. Impact Environmental safeguards Timing Responsibility 

BD-3 Vegetation removal will be 
undertaken in accordance with 
Guide 4: Clearing of 
Vegetation and Removal of 
Bushrock of the Biodiversity 
Guidelines: Protecting and 
Managing Biodiversity on RTA 
Projects (RTA, 2011). 

During 
construction 

Construction 
contractor 

BD-4 Native vegetation will  be re-
established in accordance with 
Guide  3:  Re-establishment  of  
Native Vegetation  of  the 
Biodiversity  Guidelines:  
Protecting and  Managing 
Biodiversity  on RTA  Projects  
(RTA,  2011)  and the 
Landscape Character  and 
Visual Technical  Paper  (SMM 
2016).  

Post construction Construction 
contractor 

BD-5 The unexpected species find 
procedure in the Biodiversity 
Guidelines: Protecting and 
Managing Biodiversity on RTA 
Projects (RTA, 2011) will be 
followed if threatened 
ecological communities, 
threatened flora or threatened 
fauna not assessed in the 
biodiversity assessment are 
identified within the 
construction work zone. 

Construction Construction 
contractor 

BD-6 Habitat  will  be replaced or  re-
instated in accordance with  
Guide  5:  Re-use of  Woody  
Debris  and Bushrock  and 
Guide  8:  Nest  Boxes  of  the 
Biodiversity  Guidelines:  
Protecting and  Managing 
Biodiversity  on RTA  Projects  
(RTA,  2011).  

Construction Construction 
contractor 

BD-7 Site inductions for construction 
staff will include a briefing on 
the limit of the areas allowed to 
be cleared for construction, the 
potential presence of 
threatened species and their 
habitat adjacent to the 
development footprint, their 
significance and locations, and 
the extents of no-go zones. 

Construction Construction 
contractor 
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No. Impact Environmental safeguards Timing Responsibility 

BD-8 Aquatic impacts Aquatic habitat will be 
protected in accordance with 
Guide 10: Aquatic Habitats and 
Riparian Zones of the 
Biodiversity Guidelines: 
Protecting and Managing 
Biodiversity on RTA Projects 
(RTA, 2011) and Section 3.3.2 
Standard Precautions and 
Mitigation Measures of the 
Policy and Guidelines for Fish 
Habitat Conservation and 
Management – Update 2013 
(DPI (Fisheries NSW), 2013). 

Construction Construction 
contractor 

BD-9 Fragmentation 
of identified 
habitat 
corridors and 
edge effects on 

Connectivity measures will be 
implemented in accordance 
with the Wildlife Connectivity 
Guidelines for Road Projects 
(RTA, 2011). 

Detailed design, 
construction 

Post construction 

Roads and 
Maritime 

Construction 
contractor 

BD-10 
adjacent native 
vegetation and 
habitat 

Exclusion zones will be set up 
at the limit of clearing in 
accordance with Guide 2: 
Exclusion Zones of the 
Biodiversity Guidelines: 
Protecting and Managing 
Biodiversity on RTA Projects 
(RTA, 2011). 

Construction Construction 
contractor 

BD-11 Injury and 
mortality of 
native fauna 

Native fauna found within the 
construction work zone will be 
managed in accordance with 
Guide 9: Fauna Handling of the 
Biodiversity Guidelines: 
Protecting and Managing 
Biodiversity on RTA Projects 
(RTA, 2011). 

Construction Construction 
contractor 

BD-12 Noxious weeds Noxious weeds will be 
managed in accordance with 
Guide 6: Weed management of 
the Biodiversity Guidelines: 
Protecting and managing 
biodiversity on RTA projects 
(RTA 2011). 

Construction Construction 
contractor 

NV-1 Noise impacts 
on sensitive 
receivers during 
construction 

Management measures will be 
identified in construction 
environmental management 
documentation to minimise the 
potential noise impacts, in 
accordance with Appendix B of 
the Construction Noise and 
Vibration Guidelines (Roads 
and Maritime, 2016). 

Pre-construction Construction 
contractor 
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No. Impact Environmental safeguards Timing Responsibility 

NV-2 A program of noise and 
vibration monitoring for 
sensitive receivers outside of 
standard construction work 
hours will be identified and 
incorporated in construction 
management documentation. 

Pre-construction Construction 
contractor 

NV-3 Unless negotiated with the 
community with consultation 
documented and approved by 
Roads and Maritime project 
manager or permitted under 
the proposal’s Environmental 
Protection Licence, there 
should be no receiver exposed 
to noise emissions above the 
noise management levels over 
more than two consecutive 
nights. 

Construction Construction 
contractor 

LV-1 Construction 
impacts 

Once construction is complete 
– or progressively throughout 
the work, where feasible and 
reasonable – the ancillary 
facility sites will be returned to 
at least their pre-construction 
state. 

Construction Construction 
contractor 

LV-2 Opportunities will be identified 
to retain existing trees within 
the ancillary facilities. 

Construction Construction 
contractor 

LV-3 Temporary lighting will be 
screened or diverted to reduce 
unnecessary light spill on 
residences. 

Construction Construction 
contractor 

LV-4 Landscape and 
visual impacts 

The potential visual impact of 
earthwork will be minimised by 
integrating it with the adjoining 
landform. This will be achieved 
by gradually flattening the 
grades at the ends of fill 
embankments in order to avoid 
sharp transitions, where 
feasible and reasonable. 

Detailed design Roads and 
Maritime 

LV-5 Cleared areas will be 
revegetated with grassland and 
woodland species (including 
grasses, groundcovers and 
shrubs, depending on sight line 
requirements) to match the 
landscape character to 
adjoining roadside areas and 
to screen the proposal from 
existing properties, where 
feasible and reasonable. 

Construction Construction 
contractor 
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No. Impact Environmental safeguards Timing Responsibility 

LV-6 The proposed pump house at 
the Boggabilla boat ramp site 
will be screened with 
vegetation. 

Detailed design 

Construction 

Roads and 
Maritime 

Construction 
contractor 

AH-1 Avoiding 
impacts on 
scarred trees 

An appropriate exclusion zone 
will be established around 
Scarred Trees 1, 2, 3, 4, 5 and 
6. A barrier will be installed 
around each exclusion zone 
while construction is being 
undertaken. 

Pre- construction Roads and 
Maritime 

AH-2 Avoiding 
impacts on 
AHIMS sites, 
potential 
archaeological 
deposit and 
artefacts 

An exclusion zone will be 
defined by a qualified 
archaeologist and a barrier will 
be erected around interface 
between the construction work 
zone and AHIMS 02-4-0024, 
AHIMS 02-4-0025, MBC 
PAD01, Artefact 1, Artefact 2 
and Artefact 3 while 
construction is being 
undertaken. 

Pre- construction Roads and 
Maritime 

AH-3 Unexpected 
archaeological 
finds 

A heritage induction will be 
provided to workers before 
construction begins. It will 
inform them of exclusion zones 
and guidelines to follow if 
unexpected heritage items or 
deposits are located during the 
work. 

Pre-construction 

Construction 

Construction 
contractor 

AH-4 Unexpected 
archaeological 
finds 

If unexpected archaeological 
finds are discovered, Roads 
and Maritime’s Standard 
Management Procedure for 
Unexpected Heritage Items 
(2015) will be followed. In 
addition, the NSW Heritage 
Division will be notified of the 
discovery of a relic, in 
accordance with Section 146 of 
the NSW Heritage Act 1977. 

Construction Construction 
contractor 

NA-1 Unexpected 
archaeological 
finds 

A heritage induction will be 
provided to workers before 
construction begins. It will 
inform them of exclusion zones 
and guidelines to follow if 
unexpected heritage items or 
deposits are located during the 
work. 

Pre-construction 

Construction 

Construction 
contractor 
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No. Impact Environmental safeguards Timing Responsibility 

NA-2 Unexpected 
archaeological 
finds 

If unexpected archaeological 
finds are discovered, Roads 
and Maritime’s Standard 
Management Procedure for 
Unexpected Heritage Items 
(2015) will be followed. In 
addition, the NSW Heritage 
Division will be notified of the 
discovery of a relic, in 
accordance with Section 146 of 
the NSW Heritage Act 1977. 

Construction Construction 
contractor 

TA-1 Road safety 
audit 

Safety audits will be conducted 
during detailed design to 
identify and address potential 
safety issues associated with 
the operation of the proposal. 

Detailed design Roads and 
Maritime 

TA-2 Construction 
traffic impacts 

A Construction Traffic 
Management Plan will be 
developed. The plan will detail 
how the traffic associated with 
daytime and night-time 
construction activities will be 
managed in accordance with 
relevant Roads and Maritime 
standards, including Traffic 
Control at Work Sites (2010), 
AS1742. 

Pre-construction 

Construction 

Construction 
contractor 

TA-3 Impacts on the 
road network 

The local community, road 
users and other stakeholders 
will be notified of changes to 
traffic conditions such as 
speed limit reductions and 
temporary lane closures. 

Pre-construction 

Construction 

Construction 
contractor 

TA-4 Residents will be notified of the 
start and duration of work 
where it impacts on property 
access and local road 
intersections. 

Construction Construction 
contractor 

TA-5 Traffic circulation along the 
proposal area will be 
maintained during construction 
at all times. 

Construction Construction 
contractor 

TA-6 Access to local roads and 
private properties will be 
maintained during construction 
at all times, where feasible and 
reasonable, unless otherwise 
agreed in advance by the 
relevant property owner or 
occupier. 

Construction Construction 
contractor 
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No. Impact Environmental safeguards Timing Responsibility 

TA-7 Pre-construction road 
dilapidation reports will be 
prepared for all local roads 
likely to be used by 
construction traffic. 
Post-construction road 
dilapidation reports will be 
prepared following the 
completion of construction for 
all roads assessed prior to 
construction. 
Dilapidation resulting from 
construction activity will be 
repaired. 
Copies of road dilapidation 
reports will be sent to the 
relevant roads authority. 

Pre-construction 

Construction 

Construction 
contractor 

TA-8 Impacts on 
existing bus 
stops 

The school bus operator using 
the bus stops impacted by the 
proposal will be contacted 
before construction starts to 
find alternative pickup up and 
drop-off locations. 

Pre-construction 

Construction 

Roads and 
Maritime 

Construction 
contractor 

TA-9 All bus stops temporarily 
removed or relocated during 
construction will be reinstated 
in a manner that provides 
equal or improved capacity and 
accessibility. 

Construction 

Operation 

Construction 
contractor 

TA-10 Impacts on 
MacIntyre River 
access and 
traffic 

Boggabilla residents and 
Moree Plains Shire Council will 
be notified of the start and 
duration of work associated 
with the Boggabilla boat ramp 
access road and the traffic and 
access restrictions associated 
with this work. Access to the 
ramp will be maintained at all 
times. 

Pre-construction 

Construction 

Construction 
contractor 

TA-11 Impacts on 
flood 
evacuation 
routes 

Emergency services will be 
notified of changes to traffic 
condition along the Newell 
Highway (eg reduced speed 
limits and temporary lane 
closures in some sections) at 
least one week before these 
changes take place. 

Pre-construction 

Construction 

Construction 
contractor 
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No. Impact Environmental safeguards Timing Responsibility 

SW-1 Erosion and 
sediment 
control, and 
water quality 

Industry standard erosion and 
sediment controls will be 
designed and implemented in 
accordance with the following 
specifications and guidelines: 
Managing Urban Stormwater: 
Soils and Construction 
(Landcom, 2004) 
Roads and Maritime's Erosion 
and Sedimentation 
Management Procedure 
(PN143) 
Roads and Maritime’s Soil and 
Water Management 
Specification (G38) 
The NSW Office of Water’s 
guidelines for controlled 
activities. 
These controls will be 
established before the start of 
construction and maintained in 
effective working order for the 
duration of the construction 
period and until the site is 
restored. 

Construction Construction 
contractor 

SW-2 Contamination The Guideline for the 
Management of Contamination 
(Roads and Maritime, 2013) 
will be applied to address any 
contamination issues and 
prevent any associated 
adverse impacts. 

Detailed design 

Construction 

Roads and 
Maritime 

Construction 
contractor 

SW-3 Groundwater 
dependent 
ecosystems 

Interruptions to water flows 
associated with groundwater 
dependent ecosystems will be 
minimised through detailed 
design. 

Detailed design 

Construction 

Roads and 
Maritime 

Construction 
contractor 

SW-4 Changes to 
hydrology 

Changes to existing surface 
water flows will be minimised 
through detailed design. 

Detailed design Roads and 
Maritime 

SW-5 Stockpile 
management 

Stockpiles will be managed in 
accordance with the Stockpile 
Site Management Guideline 
(RTA, 2008) 

Construction Construction 
contractor 

SW-6 Tannin-
impacted water 

Tannin-rich leachate generated 
from mulch stockpiles will be 
managed in accordance with 
Roads and Maritime’s 
Environmental Direction – 
Management of Tannins from 
Vegetation Mulch (2012). 

Construction Construction 
contractor 
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No. Impact Environmental safeguards Timing Responsibility 

SW-7 Impacts during 
operation 

The need to provide measures 
to manage emergency spills 
will be evaluated during 
detailed design. 

Detailed design Roads and 
Maritime 

HY-1 Impacts on 
flooding 

Where feasible and 
reasonable, detailed design will 
achieve the flood impact 
criteria for the surrounding 
properties. Where the flood 
impact criteria cannot be met 
at surrounding properties, 
Roads and Maritime will reach 
agreement with affected 
landowners on impacts to 
property. 

Detailed design Roads and 
Maritime 

HY-2 Erosion and 
scouring 

Scour protection will be 
installed upstream and 
downstream of culverts as 
required, on disturbed stream 
banks and waterfront land. 

Detailed design 

Construction 

Construction 
contractor 

HY-3 Potential 
blockages of 
drainage lines 

Culvert structures will be 
cleared of obstacles at regular 
frequencies and/or after large 
storm events. 

Operation Roads and 
Maritime 

SE-1 Impact on local 
community and 
businesses 

The Community and 
Stakeholder Engagement Plan 
will be updated to address all 
community and stakeholder 
requirements during detailed 
design and construction. 

Pre-construction 

Construction 

Construction 
contractor 

SE-2 Impact on 
roadside 
tributes 

Roadside tributes impacted by 
the proposal will be removed, 
stored and relocated once the 
works are completed. The 
removal and relocation of 
roadside tributes will follow 
Roads and Maritime’s 
Roadside Tributes Policy 
(2016). 

Pre-construction Construction 
contractor 

AQ-1 Air quality Air quality management 
measures will be identified 
within the construction 
management documentation 
aimed at minimising dust 
dispersal beyond the proposal 
area. 

Pre-construction 

Construction 

Construction 
contractor 

GG-1 Greenhouse 
gas emissions 

The detailed design and 
construction planning will 
demonstrate that the extent of 
vegetation clearing within the 
proposal area has been 
minimised. 

Detailed design Roads and 
Maritime 
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No. Impact Environmental safeguards Timing Responsibility 

GG-2 Greenhouse 
gas emissions 

The procurement strategy 
developed for the construction 
phase will demonstrate value 
for money and that it has 
considered opportunities to 
procure goods and services: 
From local suppliers, if 
available 
That are energy efficient or 
have low embodied energy 
That minimise the generation 
of waste 
That make use of recycled 
materials. 

Construction Construction 
Contractor 

WM-1 Inappropriate 
handling and/or 
disposal of 
waste 

A resource and waste 
management plan will be 
prepared to identify the 
hierarchy for sourcing and the 
use of resources. The plan will 
adopt the waste management 
hierarchy principles of: 
the Waste Avoidance and 
Resource Recovery Act 2001, 
Waste Classification 
Guidelines Part 1: Classifying 
Waste (DECCW, 2009) 
Roads and Maritime’s waste 
management procedures 
(2014) Roads and Maritime’s 
Environmental Management 
System. 

Pre-construction 

Construction 

Construction 
contractor 

WM-2 An emergency spill response 
procedure will be prepared to 
minimise the impact of any 
accidental spills. It will include 
details on the requirements for 
managing spills, disposing of 
any contaminated waste, and 
reporting of any such incidents. 

Construction Construction 
contractor 

WM-3 Generation of 
waste from 
construction 

Waste material generated on 
site will be dealt with in 
accordance with the POEO Act 
and 

Construction Construction 
contractor 
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No. Impact Environmental safeguards Timing Responsibility 

WM-4 Millable timber will be 
harvested for offsite reuse 
where feasible and reasonable. 
All other felled timber will be 
reused on site for habitat 
recreation or mulch in 
landscaping and erosion and 
sedimentation controls. Where 
mulch cannot be reused on 
site, consideration will be given 
to making the mulch available 
to the public in accordance 
with Roads and Maritime’s 
Environmental Direction 25 
(2012) and the Raw Mulch 
Exemption (EPA, 2008). 

Construction Construction 
contractor 

WM-5 Chemical, fuel and lubricant 
containers, and solid and liquid 
wastes, will be disposed of in 
accordance with the 
requirements of Waste 
Classification Guidelines Part 
1: Classifying Waste (DECCW, 
2009). 

Construction Construction 
contractor 

WM-6 Sediment removed from 
sedimentation basins will, 
where appropriate, be used on 
site in landscaping and/or 
flattening batters. 

Construction Construction 
contractor 

WM-7 Site inductions and onsite 
training will include waste 
minimisation principles and 
measures. 

Construction Construction 
contractor 

WM-8 At site compounds, onsite 
recycling facilities will be 
provided for recycling paper, 
plastic, glass and other 
reuseable materials. Liquid 
wastes, such as paints and 
solvents, will be disposed of in 
accordance with the Waste 
Classification Guidelines Part 
1: Classifying Waste (DECCW, 
2009) and the POEO Act. 

Construction Construction 
contractor 

WM-9 Regular visual inspections will 
be conducted to ensure work 
sites are kept tidy and to 
identify opportunities for reuse 
and recycling. 

Construction Construction 
contractor 
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No. Impact Environmental safeguards Timing Responsibility 

WM-
10 

Generation of 
wastewater 

Water captured in excavations 
will be required to be either: 
Managed in accordance with 
industry standard erosion and 
sediment controls 
Reused for construction water 
or dust suppression. 

Construction Construction 
contractor 

WM-
11 

Generation of 
waste from 
operation 

All operational waste will be 
managed in accordance with 
Roads and Marine’s 
Management of road 
construction and maintenance 
wastes (2016) and 
Environmental Management 
System. 

Operation Roads and 
Maritime 

WM-
12 

Green waste from highway 
maintenance activities will be 
collected and, where possible, 
recycled for mulch within the 
road reserve. 

Operation Roads and 
Maritime 

WM-
13 

Roadside litter will be collected 
and removed in accordance 
with Roads and Maritime’s 
Environmental Management 
System. 

Operation Roads and 
Maritime 

BF-1 Bushfire risk Construction management 
documentation will include 
measures aimed at preparing 
for a bushfire event and 
preventing initiating a bushfire. 

Pre-construction 

Construction 

Construction 
contractor 
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7.3  Licensing and approvals  
Table 7-2 summarises any licences and further approvals required for the proposal. 

Table 7-2 Summary of licensing and approval required 

Requirement Timing 

The consent of Roads and Maritime’s regional traffic 
management officer would be required for traffic management 
during construction of the proposal within the existing road 
corridor (Section 138 of the Roads Act 1993). 

Pre-construction 

The approval of Water NSW would be required for the installation 
of the proposed water pump and boreholes (if needed) (Section 
92 of the Water Management Act 2000). 

Pre-construction of water 
supply infrastructure 

An Environmental Protection Licence would be required for the 
crushing, grinding or separation of processing materials at the 
proposed plants at ancillary facility No 2, and for the sourcing of 
extractive materials for the project construction (Schedule 2 (16) 
and Schedule 2 (19) of the Protection of the Environment 
Operations Act 1997). 

Pre-construction 

Approval under the Crown Lands Act 1989 would be required to 
grant Roads and Maritime an interest over part of Lot 291 
DP727837 managed by Moree Plains Shire Council to access 
and operate the proposed water pump; and Council’s former 
borrow site (Lot 19 DP755991, Lot 7007 DP1059789 and Lot 
7300 DP1129707) and access road reserve to access and 
operate ancillary facility No 2. 

Pre-construction 

7.4  Biodiversity  offsets  
As noted in Section 6.1.4 and Appendix B the proposal would require biodiversity offsets.
	
A biodiversity offset strategy would be prepared and implemented by Roads and Maritime to offset 

the impact of the removal of native vegetation.
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8 Conclusion  

This chapter presents a justification of the proposal and a conclusion to the REF. It considers how 
the proposal satisfies the objects of the EP&A Act and the principles of ecologically sustainable 
development as defined in Schedule 2 of the Environmental Planning and Assessment Regulation 
2000. 

8.1  Justification  

8.1.1  Consistency  with government  policies  
The  proposal  is  consistent  with NSW  Government  planning and  transport  policies  and relevant  
strategic  planning and  transport  policies,  including:   
• 	 NSW  2021  (NSW  Government,  2011).  The proposal  would enhance the efficiency  of  freight  

travel  by reducing  delays,  freight  running costs  and travel  times,  and  improving  road safety  
• 	 State Infrastructure  Strategy  (NSW  Government,  2014).  The proposed pavement  work  would 

enhance freight  productivity  and support  economic  growth in  western  NSW  
• 	 New  England North  West  Regional  Transport  Plan  (TfNSW,  2013).  The  proposal  would help 

achieve the Plan’s  short-term  commitment  to construct  heavy-duty  pavement  on  the  Newell  
Highway  between Narrabri  and the Queensland border  and provide  additional  overtaking lanes  
on the  Newell  Highway  to improve safety  

• 	 Newell Highway  Corridor  Strategy  (NSW  Government,  2015).  The proposal  would meet  various  
objectives  in the Strategy,  including  improving  travel  efficiency  for  local  and regional  road  
users,  improving  freight  productivity,  and enhancing  road  safety  for  all  road users.  

The proposal is also consistent with regional and local environmental planning instruments. Further 
details regarding the project’s consistency with government policies and the strategic planning 
framework are presented in Chapter 2. 

8.1.2  Proposal  objectives  
The proposal objectives are outlined in Section 2.3. The way in which the proposal satisfies these 
objectives is presented in Table 8-1. 

Table 8-1 How the proposal satisfies the proposal objectives 

Proposal objective Comment 

Increase travel reliability and 
reduce travel times on the 
Newell Highway 

The proposal would increase travel reliability and reduce travel 
times by: 
• providing a wide centre line and wide shoulders with audible 

tactile line marking. These improvements would result in less 
fatigue accidents and, thus, fewer delays 

• providing overtaking lanes. These would be designed for a 
110 km/h speed limit with a 120 km/h design speed. 
The overtaking lanes and improved alignment and sight 
distance would lead to more, and safer, overtaking 
opportunities. 

Reduce vehicle operating 
costs  on the Newell  Highway  

The  proposal  would reduce operating costs  by:  
•  providing  overtaking  lanes.  These  would  reduce  the  

platooning  of  vehicles,  remove edge  drop-offs  and therefore  
tyre blow  outs,  improve travel  reliability  and times,  and  reduce  
fuel  use.  
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Proposal objective Comment 

Reduce the costs of 
maintaining the Newell 
Highway 

The proposal would reduce the highway’s maintenance costs by: 
• providing a new pavement surface that would require minimal 

maintenance beyond resurfacing and clearing drains, and 
repairs to infrastructure in the event of accidents. 

Improve the safety of the 
Newell Highway 

The proposal would improve the safety of the highway by: 
• providing overtaking lanes 
• providing a new pavement surface. 

Improve freight efficiency The proposal would improve freight efficiency by: 
• upgrading to a pavement suitable for heavy vehicles 

including AB and B-triples and double road trains 
• improving travel reliability and travel times. 

Ensure route  development  
meets  the  standards  required 
of  the National  Land Transport  
Network  
 

The  proposal  would meet  the required standards  by  providing:  
•  longer  overtaking  lanes  
•  lower  ongoing maintenance  
•  wider  cross  sections.  

Develop a proposal that 
contributes to the economic 
development of the region and 
improves transport efficiency 
on this section of the Newell 
Highway in terms of travel time 
and vehicle operating costs 

The proposal would improve travel times by providing overtaking 
lanes and a wider cross section with intersection and access 
upgrades. 

Ensure that  all  potential  
impacts  of  the  proposal  on the  
local  community  are assessed 
and appropriate mitigation 
measures  are developed  

Impacts on the local  community  are  identified and  assessed  in 
Chapter  6  of  this  REF.  These impacts  include noise,  visual,  
traffic, property  access,  bus  stop  changes,  air  quality  and socio-
economic.  Safeguards  would be implemented to  avoid,  mitigate  
and manage  such  impacts.  

Ensure broad road safety  
objectives  are  met  by  reducing  
the crash rate  along  the 
Newell Highway  
 

The  proposal  would reduce the  accident  rate along the  Newell  
Highway  by:  
•  providing  overtaking  lanes  
•  providing  a new  pavement  surface.  

Ensure an  adequate  level  of  
service for  existing  and  
predicted traffic  volumes  

The  proposal  would ensure an  adequate  level  of  service by:  
•  providing  overtaking  lanes  designed for  a 110  km/h  speed 

limit  with  a 120  km/h  design speed  
•  improving  the  alignment  and sight  distance,  leading to  more,  

and safer,  overtaking  opportunities.   

Ensure route  development  
minimises  the impact  on 
environmentally  sensitive 
areas  and  that  appropriate 
mitigation measures  are 
included in the proposal  to 
manage any  impact  

Environmental  constraints,  including sensitive areas,  have been  
taken into  consideration during the  design of  the proposal  and 
selection of  the  preferred  option.  Safeguards  would be 
implemented  to  avoid,  mitigate and  manage impacts  on  sensitive 
areas.  Unavoidable impacts  on  native vegetation are proposed to 
be offset  (refer  to  Section  6.1.4  and  Appendix  B).  
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Proposal objective Comment 

Ensure stakeholder 
involvement in all phases of 
the proposal development 

Roads and Maritime has consulted with all relevant stakeholders 
including the local community and adjacent landholders 
throughout the design of the proposal and preparation of this 
REF. Roads and Maritime will continue consultation throughout 
the detail design and construction stages in accordance with the 
proposal’s Community and Stakeholder Engagement Plan. 

Ensure compatibility  of  the 
road network  and the long-
term  land use planning for  the 
area  

The proposal would meet the Newell Highway corridor demands 
over the long term in terms of expected growth in freight traffic, 
types of vehicles using the corridor and existing and future land 
uses including agricultural, manufacturing and mining. 

8.2  Objects  of the  Environmental  Planning  and  Assessment  Act  1979  
The objects of the EP&A Act provide a framework within which the justification of the proposal can 
be considered. A summary of this assessment is provided in Table 8-2. 

Table 8-2 Objects of the Environmental Planning and Assessment Act 1979 and relevance to the 
proposal 

Object Comment 

5(a)(i) To encourage the proper 
management, development and 
conservation of natural and artificial 
resources, including agricultural land, 
natural areas, forests, minerals, 
water, cities, towns and villages for 
the purpose of promoting the social 
and economic welfare of the 
community and a better environment. 

The proposal and safeguards detailed in this REF allow 
for the proper management, development and 
conservation of natural and artificial resources. 

The proposal would support regional and local economic 
development, reduce travel times and enhance road 
safety. 

However, the proposal would result in the loss of 75.3 
hectares of native vegetation. 

5(a)(ii)  To encourage  the  promotion 
and co-ordination of  the orderly  
economic  use  and development  of  
land.  

The  proposal  forms  part  of  the Newell Highway  Corridor  
Strategy.  It  would increase travel  reliability  and reduce 
travel  times  on the  Newell  Highway,  and encourage  the  
orderly  and economic  use of  land in the Moree Plains  local  
government  area.  

5(a)(iii)  To  encourage the protection,  
provision and co-ordination of  
communication and  utility  services.  

The  proposal  would require the  protection,  relocation and 
adjustment  of  existing utility  infrastructure,  but  it  is  not  
anticipated that  any  utility  services  would be negatively  
impacted  as  a  result  of  the proposal  once construction is  
complete.  

5(a)(iv) To encourage the provision of 
land for public purposes. 

The proposal is for a public purpose and would provide 
roads and water supply infrastructure that would be used 
for the public benefit. 
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Object Comment 

5(a)(v)  To encourage the  provision 
and co-ordination of  community  
services  and facilities.  

During  construction,  the proposal  would  minimise  impacts  
on  community  facilities.  During  operation,  the proposal  
would improve access  to  community  facilities  and improve 
the overall  efficiency  of  evacuation to Moree during major  
flood  events.  

5(a)(vi)  To  encourage the protection 
of  the environment,  including  the 
protection and  conservation of  native 
animals  and plants,  including  
threatened species,  populations  and 
ecological  communities,  and their  
habitats.  

The  proposal  has  been  designed to avoid and minimise  
impacts  on the environment.  Nevertheless,  as  discussed 
in  Chapter  7, the  proposal  would result  in some impacts  
on the  environment.  The  mitigation hierarchy  (avoid,  
minimise,  mitigate  and  offset)  has  been  considered for  all  
identified  impacts,  and safeguards  to  minimise  and 
mitigate  these  impacts  have been developed and are  
identified  in Chapter  8.  

5(a)(vii) To encourage ecologically 
sustainable development. 

Ecologically sustainable development has been 
considered and is addressed in Section 8.3. 

5(a)(viii) To encourage the provision 
and maintenance of affordable 
housing. 

Not relevant to the proposal. 

5(b) To promote the sharing of the 
responsibility for environmental 
planning between different levels of 
government in the State. 

Not relevant to the proposal. 

5(c) To provide increased opportunity 
for public involvement and 
participation in environmental 
planning and assessment. 

Roads and Maritime has consulted with the local 
community and relevant stakeholders on this proposal. 
Roads and Maritime has also considered community and 
stakeholder feedback, wherever possible, in developing 
the proposal and preparing this REF. 

Roads and Maritime will continue to consult with the local 
community, relevant government agencies and other 
stakeholders during the detailed design and construction 
of the proposal. 

8.3 		 How  the  proposal  satisfies  the  principles  of  ecologically 
sustainable  development  

Ecologically sustainable development is development that improves the total quality of life, both 
now and in the future, in a way that maintains the ecological processes on which life depends. It 
requires the effective integration of economic and environmental considerations in decision-making 
processes. 

The principles of ecologically sustainable development have been applied throughout the 
development of the proposal. Should the proposal be approved, Roads and Maritime would 
continue to apply the principles of ecologically sustainable development during the detailed design 
process to further avoid, minimise and manage potential impacts. These principles would also be 
applied during construction and operation through the implementation of the safeguards presented 
in Chapter 8. The four main principles supporting the achievement of ecologically sustainable 
development are discussed below. 
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8.3.1  The  precautionary  principle  
The precautionary principle deals with reconciling scientific uncertainty about environmental 
impacts with certainty in decision-making. It states that where there is a threat of serious or 
irreversible environmental damage, the absence of full scientific certainty should not be used as a 
reason to postpone measures to prevent environmental degradation. 

The proposal satisfies the precautionary principle in the following ways: 
•	 the REF documents the careful evaluation of environmental impacts associated with the 

proposal and has been undertaken using the best available technical information and adoption 
of best practice environmental standards, goals and measures to minimise environmental risks. 
The impact assessments have been undertaken in collaboration with key stakeholders and 
relevant statutory and agency requirements (refer to Chapter 5) 

•	 any lack of full scientific certainty has not been used as a reason for postponing measures to 
prevent environmental degradation. As detailed in Chapter 7, safeguards are proposed to 
manage impacts and threats of environmental damage. For example, targeted threatened 
species that were not found during the ecology field surveys have been assumed to be present 
in the proposal area (refer to Section 6.1 and Appendix B) 

•	 conservative scenarios were considered while assessing environmental impact. For example, 
modelling undertaken for noise (refer to Section 6.2 and Appendix E) and flooding (refer to 
Section 6.8) have used conservative assumptions. Where potential adverse impacts could not 
be avoided, specific safeguards to protect the surrounding environment have been identified 
(refer to Chapter 7) 

•	 the proposal has been designed to avoid impacts. For example, the majority of the proposal 
would be confined within the existing road reserve; ancillary facilities would be located in 
suitable areas where environmental and socio-economic impacts would be avoided or 
minimised, where feasible and reasonable; and acquisition of private property would not be 
required 

•	 before construction begins, a Construction Environmental Management Plan would be 
prepared. It would include the mitigation measures to be implemented during construction of 
the proposal (refer to Chapter 7). The implementation of the Construction Environmental 
Management Plan would ensure the proposal achieves a high level of environmental 
performance during construction in accordance with the assessment undertaken for this REF. 

8.3.2  Intergenerational  equity  
Social equity is concerned with the distribution of economic, social and environmental costs and 
benefits. Inter-generational equity introduces a temporal element with a focus on minimising the 
distribution of costs to future generations. 

The proposal would deliver the foundations for the implementation of a long-term pavement 
strategy for this section of the highway. Therefore, it would benefit existing and future generation in 
the Moree Plains local government area and in north-western NSW. 

The proposal would be largely contained within the road reserve to minimise environmental 
impacts and to ensure that areas with high ecological and heritage values are conserved for future 
generations, to the greatest extent possible. The proposal includes safeguards to minimise short-
term and long-term impacts (refer to Chapter 7). 

8.3.3  Conservation of  biological  diversity  and  ecological  integrity  
The proposal would conserve biological diversity and ecological integrity in the following ways: 
•	 the locations of construction ancillary facilities have been selected to minimise native 

vegetation clearance 
•	 safeguards would be implemented to minimise and manage impact on critical habitats, 

threatened species, populations and ecological communities and their habitats in the proposal 
area 
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•	 the landscape strategy proposes planting native species of locally endemic flora to maintain 
that biological diversity in the proposal area (refer to Section 6.3) 

•	 the biodiversity values of the proposal area, as well as the listed threatened species and 
endangered ecological communities and habitats, would be maintained. 

8.3.4  Improved valuation,  pricing and incentive  mechanisms  
The principle of internalising environmental costs into decision making requires consideration of all 
environmental resources – including air, water, land and living things – that may be affected by the 
carrying out of a proposal. 

The proposal’s impacts on environmental, economic and social resources have been considered 
as part of this REF. The value placed on these resources is evident from the extent of the 
environmental investigations carried out and the design of proposed safeguards. 

8.4  Conclusion  

8.4.1  Impact  assessment  
The proposed Newell Highway heavy duty pavement upgrade between Mungle Back Creek and 
Boggabilla is subject to assessment under Part 5 of the EP&A Act. 

This 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 
of conservation agreements and plans of management under the National Parks and Wildlife Act 
1974, joint management and biobanking agreements under the Threatened Species Conservation 
Act 1995, wilderness areas, critical habitat, impact on threatened species, populations and 
ecological communities and their habitats and other protected fauna and native plants. It has also 
considered potential impact on matters of national environmental significance listed under the 
Environment Protection and Biodiversity Conservation Act 1999. 

A number of potential environmental impacts from the proposal have been avoided or reduced 
during the concept design development and options assessment process. The proposal as 
described in the REF best meets the proposal objectives but would still result in some impact on 
biodiversity, noise, landscape and visual, heritage (Aboriginal and non-Aboriginal), traffic and 
access, local flooding, soils and water, socio-economic, air quality, greenhouse gases; it would 
also generate waste. The mitigation measures detailed in this REF would ameliorate or minimise 
these expected impacts. 

The environmental impacts of the proposal are not likely to be significant and therefore it is not 
necessary for an environmental impact statement to be prepared and approval to be sought for the 
proposal from the Minister for Planning and Infrastructure under Part 5.1 of the EP&A Act. 
The proposal is unlikely to significantly affect threatened species, populations or ecological 
communities or their habitats, within the meaning of the Threatened Species Conservation Act 
1995 or Fisheries Management Act 1994 and therefore a species impact statement is not required. 
The proposal is also unlikely to significantly affect Commonwealth land or have a significant impact 
on matters of national environmental significance. 

8.4.2  Benefits  of  the  proposal  
The proposal would deliver a number of benefits. It would: 
•	 increase travel reliability on the Newell Highway between Mungle Back Creek and Boggabilla 
•	 reduce travel times, vehicle operating costs and the cost of maintaining the Newell Highway 
•	 enhance road safety for road users 
•	 provide a heavy duty highway that meets contemporary design standards and existing and 

future freight needs along this road corridor 
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•	 improve the Newell Highway flood immunity between Mungle Back Creek and Boggabilla 
where feasible and reasonable 

•	 support regional and local economic development. 

8.4.3  Consistency  with State  Government  policies  and guidelines  
The proposal would meet its objectives and would be consistent with NSW Government planning 
and transport policies and relevant strategic planning and transport policies. 

The proposal has been designed in accordance with current Roads and Maritime road design 
guidelines, safety and traffic efficiency requirements. 

8.4.4  Justification  
The proposal achieves acceptable environmental, social and economic outcomes, and delivers 
substantial road safety and road-user benefits. 

On balance, the proposal is considered justified. 
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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. 

Javier Valderrama 
BE (Forestry), MEnvPl, RPIA 
Principal Environmental Planner, Arcadis 
Date: 22 February 2017 

I have examined this review of environmental factors and the certification by Javier Valderrama of 
Arcadis and accept the review of environmental factors on behalf of Roads and Maritime Services. 

Steve Brailsford 
Project Development Manager, Roads and Maritime Services Northern Region 
Date: 22 February 2017 
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11 List of terms and abbreviations
	

AHIMS Aboriginal Heritage Information System 

Arcadis Arcadis Australia Pacific Pty Limited 

ARI Average recurrence level 

Average 
Recurrence Interval 

The long-term average number of years between the occurrence of a flood 
as big as, or larger than, the selected event. For example floods with a 
discharge as great as, or greater than, the 20 years ARI flood event will 
occur on average once every 20 years. ARI is another way of expressing 
the likelihood of occurrence of a flood event. 

BOM Bureau of Meteorology 

CBR Californian Bearing Ratio. It is a soil test to determine the force required to 
penetrate a particular type of soil. The results are expressed in percentage 
of compaction. 

CEMP Construction Environmental Management Plan 

CMA Catchment Management Area 

CO2-e Carbon dioxide equivalent emissions - a metric measurement used to 
compare the emissions from various greenhouse gases based upon their 
global warming potential 

Cumulative impact The impact on the environment which results from the incremental impact 
of the action when added to other past, present, and reasonably 
foreseeable future actions. Cumulative impacts can result from individually 
minor but collectively significant actions taking place over a period of time. 
Refer to Clause 228(2) of the EP&A Regulation 2000 for cumulative 
impact assessment requirements. 

DECCW Department of Environment, Climate Change and Water NSW 

Direct impact Where  a primary  action is  a substantial  cause of  a secondary  event  or  
circumstance  which has  an impact  on  a protected  matter  (ref  
http://www.environment.gov.au/system/files/resources/0b0cfb1e-6e28-
4b23-9a97-fdadda0f111c/files/environment-assessment-manual.pdf).  

DoE Department of Environment 

DP&E Department of Planning and Environment 

DPI Department of Primary Industries 

EEC Endangered ecological community 

EIA Environmental impact assessment 
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EP&A Act Environmental Planning and Assessment Act 1979 (NSW). Provides the 
legislative framework for land use planning and development assessment 
in NSW 

EPA Environment Protection Authority 

EPBC Act Environment Protection and Biodiversity Conservation Act 1999 
(Commonwealth). Provides for the protection of the environment, 
especially matters of national environmental significance, and provides a 
national assessment and approvals process. 

FM Act Fisheries Management Act 1994 (NSW) 

GDE Groundwater dependent ecosystems 

Habitat An area or areas occupied, or periodically or occasionally occupied, by a 
species, population or ecological community, including any biotic or abiotic 
component (OEH 2014). 

Heritage Act Heritage Act 1977 (NSW) 

Indirect impact Where  an event  or  circumstance is  a  direct  consequence  of  the  action (ref  
http://www.environment.gov.au/system/files/resources/0b0cfb1e-6e28-
4b23-9a97-fdadda0f111c/files/environment-assessment-manual.pdf).  

ISEPP State Environmental Planning Policy (Infrastructure) 2007 

LALC Local Aboriginal Land Council 

LCZ Landscape character zone 

LEP Local Environmental Plan. A type of planning instrument made under Part 
3 of the EP&A Act. 

LGA Local Government Area 

LoS Level of service. A qualitative measure describing operational conditions 
within a traffic stream and their perception by motorists and/or 
passengers. 

Matters of NES A matter of national environmental significance (NES) protected by a 
provision of Part 3 of the EPBC Act 

Mitigation Action to reduce the severity of an impact. (OEH 2014). 

Mitigation measure Any measure that facilitates the safe movement of wildlife and/or prevents 
wildlife mortality. 

MNES Matters of National Environmental Significance 

NCG Noise Criteria Guideline 

NES Matters of national environmental significance under the Commonwealth 
Environment Protection and Biodiversity Conservation Act 1999. 

NML Noise management level 
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Noxious Weeds Act Noxious Weeds Act 1993 (NSW) 

NPW Act National Parks and Wildlife Act 1974 (NSW) 

NPWS National Parks and Wildlife Service 

NSW New South Wales 

NSW 2021 NSW 2021: A plan to make NSW number one 

OEH Office of Environment and Heritage 

PACHCI Procedure for Aboriginal cultural heritage consultation and investigation 

PEMP Project Environmental Management Plan 

POEO Act Protection of Environment Operations Act 1997 

Population All the individuals that interbreed within a given area. 

Proposal 
(the proposal) 

Roads and Maritime Services propose to provide a heavy duty road over 
approximately 28 kilometres of the Newell Highway between Mungle Back 
Creek and Boggabilla within the Moree Plains local government area, 
NSW. 

RBL Rating Background Level 

REF Review of Environmental Factors 

Roads and 
Maritime 

Roads and Maritime Services 

SEPP State Environmental Planning Policy. A type of planning instrument made 
under Part 3 of the EP&A Act. 

SEPP 14 State Environmental Planning Policy No.14 – Coastal Wetlands 

SEPP 44 State Environmental Planning Policy No.44 – Koala Habitat 

State Infrastructure 
Strategy 

NSW State Infrastructure Strategy – First things first 

TECs Threatened Ecological Communities 

TfNSW Transport for New South Wales 

TSC Act Threatened Species Conservation Act 1995 (NSW) 

QA Specifications Specifications developed by Roads and Maritime Services for use with 
roadwork and bridgework contracts let by Roads and Maritime Services 

WARR Act Waste Avoidance and Recovery Resource Act 2001 (NSW) 

Waste Regulation Protection of the Environment Regulation 2014 (NSW) 

Water NSW Act Water NSW Act 
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Workbook  Greenhouse  Gas  Assessment  Workbook  for  Road  Projects  
(the  Workbook)  
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Clause 228(2) Checklist
	

In addition to the requirements of the Is an EIS required? guideline as detailed in the REF, 
the following factors, listed in clause 228(2) of the Environmental Planning and Assessment 
Regulation 2000, have also been considered to assess the likely impact of the proposal on the 
natural and built environment. 

Factor Impact 

a. Any environmental impact on a community? 
The proposal would result in minor short-term amenity impacts on the 
community during construction and during the operation of the MacIntyre River 
water pump. Amenity impacts on the community would be minimised with the 
implementation of appropriate safeguards as detailed throughout this REF. 

The proposal would have a positive long-term environmental impact on the 
community by improving road safety and travel efficiently along the Newell 
Highway. 

Minor-negative 
Short-term 

Positive 
Long-term 

b. Any transformation of a locality? 
Construction work would start mid-2017 and be completed by June 2019. 
During this time the locality would be transformed due to vegetation clearing 
and construction activities, vehicles, plant and equipment. 

In the long term, the proposal would result in negligible to moderate landscape 
and visual impact although this would not be expected to transform the locality. 
Safeguards would be implemented to manage landscape and visual impact. 
Refer to Section 7. 

Minor-negative 
Short-term 

No long-term 
transformation of 
the locality 

c. Any environmental impact on the ecosystems of the locality? 
The proposal construction would trigger the clearing of up to 75.3 hectares of 
native vegetation from which 15 hectares are Brigalow-Belah Woodland; and 
the removal of up to 11 hollow-bearing trees which are predominantly located 
within Brigalow-Belah Woodland and Poplar Box shrubby woodland vegetation 
communities. 

The proposal would not have significant impact on groundwater dependent 
ecosystems or listed threatened species, populations and communities 
provided the implementation of the safeguards listed in Section 7 which 
include the preparation and implementation of an offset strategy. 

Minor-negative 
Short-term 

No long-term 
impacts 
expected 

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

The proposal would temporarily reduce the existing aesthetic quality of the 
local area as a result of construction impacts including amenity impacts and 
change on traffic conditions. The Boggabilla picnic area and boat ramp would 
remain accessible throughout the proposal construction. 
Biodiversity impacts discussed above are unlikely to reduce the scientific or 
environmental quality of the locality. 
Safeguards would be implemented to mitigate the impacts of the proposal. 
Refer to Section 7. 

Minor-negative 
Short-term 

No long-term 
reduction 
expected 
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Factor Impact 

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

No known non-Aboriginal heritage or heritage listed sites or items would be 
impacted by the proposal. 
Exclusion zones would be in place to avoid impact on these sites and items. 
No impacts are predicted once the proposal is in operation. 

Minor-negative 
Short-term (on 
Aboriginal 
heritage only) 

No long-term 
effects 
expected 

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

About 29.3 hectares of woodland (Brigalow-Belah Woodland, Belah Woodland, 
Poplar Box shrubby woodland and River Red Gum Open Woodland) which 
currently holds fauna habitat would be cleared. Some 38 hectares of grassland 
(Windmill Grass) that offers limited habitat resources to fauna would be also 
cleared. The proposal construction would also require the removal of up to 11 
hollow-bearing trees which are predominantly located within Brigalow-Belah 
Woodland and Poplar Box shrubby woodland vegetation communities. 

Assessments to determine the significance of impacts were conducted for all 
relevant protected fauna species. The assessments concluded that the 
proposal would not have significant impact on protected fauna species. Fauna 
mortality may occur during construction activities. Safeguards are proposed to 
manage fauna mortality during construction. Refer to Appendix B, Biodiversity 
technical paper and Section 6.1. 

Impacts on the habitat of protected fauna are unlikely once the proposal is in 
operation. 

Minor-negative 
Short-term 

No long-term 
impacts 
expected 

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

The proposal would not further endanger any species of animal, plant or other 
form of life than the existing highway. 

Neutral 
Short and long 
term. 

h. Any long-term effects on the environment? 
Potential environmental impact include vegetation clearing and removal of 
hollow bearing trees, amenity impacts (noise, visual and air quality), heritage 
and landscape impacts. Impact would be temporal, largely confined to the 
construction stage and unlikely to create long-term effects on the environment. 

Minor-negative 
Short-term 

No long-term 
effects 
expected 
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Factor Impact 

i. Any degradation of the quality of the environment? 
The proposal has the potential to result in the degradation of the quality of the 
environment during construction through vegetation clearance, ground 
disturbance, noise and emissions from construction plant and equipment. 
Water quality on downstream environments could be potentially reduced as a 
result of sediment, waste, and spilt fuels and chemicals entering watercourses. 

The safeguards outlined in Section 7 would be implemented to mitigate and 
manage potential impacts. Safeguards include a strategy to offset impacts on 
native vegetation and a landscape plan. 

No additional degradation of the quality of the environment is expected to 
occur during the operation of the proposal. 

Minor-negative 
Short-term 

No long-term 
degradation 
expected 

j. Any risk to the safety of the environment? 
The proposal includes the use of fuels and chemicals and stockpiling which 
would cause harm to the environment should transport, storage, handling and 
containment measures fail. Safeguards have been identified to minimise the 
risk to the safety of the environment through pollution. There is potential for 
road safety to be decreased during construction due to the need for work on 
the motorway. Traffic management safeguards including the preparation of a 
construction traffic management sub-plan, would address safety risks. 

A construction environmental management plan would be prepared and 
implemented to minimise any risk to the safety of the environment during the 
construction stage. 

No additional risk to the safety of the environment is expected to occur once 
the proposal is in operation. 

Minor-negative 
Short-term 

No long-term 
risks 
expected 

k. Any reduction in the range of beneficial uses of the environment? 
During construction, the proposal would result in clearing of native vegetation 
and generation of noise, visual, traffic, water quality and air quality impacts. 
These impacts would be mitigated and managed through the implementation 
of the safeguards outlined in Section 7. Any temporary reduction of beneficial 
uses of the environment during construction stage is considered to be minor. 

The majority of the proposal would be contained within the exiting road reserve 
and would not reduce the area of land available for agricultural, businesses 
and recreational land uses. 

Minor-negative 
Short-term 

No long-term 
reduction 
expected 

l. Any pollution of the environment? 
During construction, there is the potential that the proposal would result in 
water quality impacts at watercourses. This could be as a result of increased 
sedimentation, increased soil nutrients, wastes, and fuel and chemical spills 
and leakages. Noise and air quality impacts may also occur throughout 
construction. Safeguards outlined in Section 7 would be implemented to avoid 
and minimise the risk of water pollution as a result of the proposal 
construction. 

Minor-negative 
Short-term 

Neutral long 
term. 
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Factor Impact 

m. Any environmental problems associated with the disposal of waste? 
Waste management measures are proposed to minimise and manage waste. 
This include the preparation and implementation of a construction Resource 
and Waste Management Plan which will adopt will adopt the Resource 
Management Hierarchy principles of the Waste Avoidance and Resource 
Recovery Act 2001, Roads and Maritime waste management procedures and 
Environmental Management System. Disposal of waste is not expected to be 
an issue for the proposal. 

Neutral 
Short and long 
term. 

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

Estimated quantities of materials are presented in Section 3.8. Materials from 
existing road formation would be used for the proposal to minimise the 
importation of materials. At the time of writing of this REF, the resources 
required for the proposal construction were not identified as being in short 
supply. 

Neutral 
Short and long 
term. 

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

Cumulative impacts are identified and assessed in Section 6.13. Based on the 
proposal program, neighbouring road infrastructure projects identified along 
the Newell Highway are likely to commence after the completion of the 
proposal with no construction overlap or cumulative impact resulting from 
construction. Nonetheless there would be minor short-term impacts particularly 
biodiversity, noise, visual, heritage, traffic and water quality impacts. 

Once completed, the road projects would result in improvements in traffic flow 
and commuter safety, thereby maximising the benefits of other upgrades in the 
Newell Highway Corridor. 

Minor-negative 
Short-term 

Positive 
Long-term 

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

The proposal would not result on impacts on coastal processes and coastal 
hazards. 
Greenhouse emissions have been estimated for the proposal. Climate change 
scenarios have been considered for the design of drainage structures and for 
predicting flood impacts as a result of the proposal. 

Neutral 
Short and long 
term. 
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Matters of National Environmental Significance
	

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

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

Factor Impact 

a. Any impact on a World Heritage property? Nil 

b. Any impact on a National Heritage place? Nil 

c. Any impact on a wetland of international importance? Nil 

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

e. Any impacts on listed migratory species? Nil 

f. Any impact on a Commonwealth marine area? Nil 

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

Additionally, any impact (direct or indirect) on Commonwealth land? Nil 
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Executive summary 
	

Roads and Maritime Services (Roads and Maritime) propose to provide a heavy duty road 
over approximately 28 kilometres of the Newell Highway between Mungle Back Creek and 
Boggabilla within the Moree Plains local government area, NSW. The study area is located in 
a highly modified landscape and is completely surrounded by broadacre crops contained 
within privately-owned land; primarily cotton, grains, fodder crops and oil seeds. A small 
number of rural dwellings are scattered along the length of the road corridor. 

This Biodiversity Assessment has been prepared to inform the REF being prepared for the 
proposal, and is based on desktop research and detailed field surveys, carried out over three 
days in early March 2016 and three days in late August in 2016. 

Five native vegetation communities were identified in the study area, including one threatened 
ecological community. Brigalow-Belah Woodland of the study area is commensurate with 
Brigalow within the Brigalow Belt South, Nandewar and Darling Riverine Plains bioregions, 
listed as an Endangered Ecological Community (EEC) under the TSC Act, and Brigalow 
(Acacia harpophylla dominant and co-dominant), listed as an EEC under the EPBC Act. 

No threatened flora species were identified in the study area, however, woodland vegetation 
communities offer potential habitat to Homopholis belsonii (Belson’s Panic), while Windmill 
Grass - Bluegrass derived grassland that occurs across much of the northern portion of the 
study area offers potential habitat to Desmodium campylocaulon (Creeping Tick-trefoil). 

Fauna habitats identified within the study area include woodland habitats, grassland habitats, 
aquatic habitats, hollow-bearing trees and culverts. It was determined that the study area does 
not support suitable koala habitat. One Nationally Important Wetland is located within 10 
kilometres of the study area: Morella Watercourse. 

One threatened fauna species, the Grey-crowned Babbler (Pomatostomus temporalis), was 
detected during the August survey of the study area. At least six individuals were observed in 
the north-east section of the proposed ancillary site south of Whalan Creek, in Poplar box 
shrubby woodland. It was determined that fauna habitats of the study area offer potential 
habitat to 11 additional threatened fauna species. 

Potential impacts associated with the proposal include loss of 75.3 hectares of vegetation 
(including an endangered ecological community), loss of 75.3 fauna habitat (including 11 
hollow-bearing trees) marginal loss fauna habitat connectivity, alteration and degradation of 
aquatic habitats and introduction and spread of weeds and pathogens. 

The proposal may directly and indirectly impact threatened entities known or likely to occur in 
the study area, largely due to the removal of habitat from the construction footprint potentially 
utilised by these species. Accordingly, assessments of significance were prepared for the 
threatened species listed under the TSC Act and EPBC Significant Impact Assessments for 
those species listed under the EPBC Act. These assessments concluded that the threatened 
species and ecological communities would not be significantly impacted by the proposal. An 
SIS will not be required, and the bilateral agreement will not be triggered. 

Newell Highway: Mungle Back Creek to Boggabilla Heavy Duty Pavement Upgrade 
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Mitigation measures have been recommended where impacts cannot be avoided, and the 
implementation of these measures should reduce adverse impacts on ecological values of the 
study area. Offsets will be required for the proposed impacts to native vegetation. The 
Biobanking calculator should be used to determine the type and extent of offsets required for 
the project, once the total area of direct impacts can be confirmed. Offsets may be delivered 
through a range of mechanisms, including securing offset properties under an appropriate 
legal instrument, or purchasing and retiring biobanking credits. It is recommended that a 
biodiversity offset strategy is prepared. 
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Glossary of terms 

Definitions  
Cumulative impact		 The impact on the environment which results from the incremental impact of the action 

when added to other past, present, and reasonably foreseeable future actions. 
Cumulative impacts can result from individually minor but collectively significant 
actions taking place over a period of time. Refer to Clause 228(2) of the EP&A 
Regulation 2000 for cumulative impact assessment requirements. 

Direct impact		 Where a primary action is a substantial cause of a secondary event or circumstance 
which has an impact on a protected matter (ref 
http://www.environment.gov.au/system/files/resources/0b0cfb1e-6e28-4b23-9a97-
fdadda0f111c/files/environment-assessment-manual.pdf). 

Habitat		 An area or areas occupied, or periodically or occasionally occupied, by a species, 
population or ecological community, including any biotic or abiotic component (OEH 
2014). 

Indirect impact		 Where an event or circumstance is a direct consequence of the action (ref 
http://www.environment.gov.au/system/files/resources/0b0cfb1e-6e28-4b23-9a97-
fdadda0f111c/files/environment-assessment-manual.pdf). 

Matters of NES		 A matter of national environmental significance (NES) protected by a provision of Part 
3 of the EPBC Act 

Mitchell landscape		 Landscapes with relatively homogeneous geomorphology, soils and broad vegetation 
types, mapped at a scale of 1:250,000 (OEH 2014). 

Mitigation		 Action to reduce the severity of an impact. (OEH 2014). 
Mitigation measure 	 Any measure that facilitates the safe movement of wildlife and/or prevents wildlife 


mortality.
	
Population		 All the individuals that interbreed within a given area. 
Proposal area/ The area of land that is directly impacted on by a proposed Major Proposal that is 
Proposal site under the EP&A Act, including access roads, and areas used to store construction 

materials (OEH 2014). 
Study area 	 The area directly affected by the development and any additional areas likely to be 

affected by the development, either directly or indirectly (OEH 2014). 
Target species		 A species that is the focus of a study or intended beneficiary of a conservation action 

or connectivity measure. 

Abbreviations 
BBCC BioBanking Credit Calculator
	
BVT Biometric Vegetation Type
	

CEMP Construction Environmental Management Plan
	

DP&E Department of Planning and Environment
	
DPI Department of Primary Industries
	

EEC Endangered ecological community
	

EIS Environmental Impact Statement
	
EPBC Act Environmental Protection and Biodiversity Conservation Act 1999 (Federal).
	
FBA Framework for Biodiversity Assessment
	
FM Act Fisheries Management Act 1994 (NSW)
	
GDE Groundwater dependent ecosystems
	

IBRA Interim Biogeographically Regionalisation of Australia
	

MNES Matters of National Environmental Significance
	

OEH Office of Environment and Heritage
	

PCT Plant Community Type
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REF Review of Environmental Factors 
SEARs Secretary’s Environmental Assessment Requirements 
SEPP State Environmental Planning Policy 
TECs Threatened Ecological Communities 
TSC Act Threatened Species Conservation Act 1995 (NSW). 
TSPD Threatened Species Profile Database 
VIS Vegetation information system 
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1 Introduction  

1.1  Proposal  background  
The Newell Highway (A39) is the longest highway in NSW and is the primary transport route 
which connects Victoria with Queensland. Its 1,060 kilometre length spans New South Wales 
and carries large volumes of inter-regional and local freight traffic and is increasingly catering 
for significant volumes of tourist traffic. 

The Newell Highway has significant pavement condition and structural deficiencies. Structural 
analysis undertaken by Roads and Maritime Service (Roads and Maritime) indicates that 98 
per cent of the pavement has a remaining life of ten years or less. These deficiencies, coupled 
with a strong freight demand are affecting travel reliability and travel times for freight 
movements between Victoria and Queensland, as well as increasing maintenance costs and 
reducing road safety. 

The Project comprises a 28 kilometre section of the Newell Highway between Mungle Back 
Creek and Boggabilla in the Moree Plains Local Government Area (LGA), near the border 
between New South Wales and Queensland. This section of the highway comprises of two 
lanes (one in each direction) with no overtaking lanes and a posted speed of 110 kilometres 
per hour. 

1.2  The  proposal  
Roads and Maritime Services (Roads and Maritime) propose to provide a heavy duty road 
over approximately 28 kilometres of the Newell Highway between Mungle Back Creek and 
Boggabilla within the Moree Plains local government area, NSW, from chainages 87,400 to 
114,950 (the project). The current alignment consists of one lane in each direction, and 
traverses a relatively flat landscape. The approval is sought under Part 5 of the Environmental 
Planning and Assessment Act 1979 (EP&A Act / the Act). 

The  main features  of  the  proposal  are to:  
• 	 Provide a heavy  duty  pavement  
• 	 Widen  the  existing  highway  or  construct  a  new  two lane highway  adjacent  to the existing 

highway  
• 	 Provide dedicated overtaking  lanes  
• 	 Upgrade  intersections  
• 	 Improve access  to  private property  
• 	 Provide road delineation,  sign  posting and roadside furniture  
• 	 Upgrade  drainage  to  improve the Newell  Highway  flood immunity  when feasible and 

reasonable  
• 	 Provide water  supply  infrastructure  to  help build and maintain  the  proposal.  

1.2.1  Study  Area  

The study area, in which flora and fauna surveys were carried out and potential impacts 
considered, covers 276 hectares and includes: 

Newell Highway: Mungle Back Creek to Boggabilla Heavy Duty Pavement Upgrade 
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• 	 A  40 metre wide buffer  of  the centreline of  the existing Newell  Highway  alignment,  between 
Mungle Back  Creek  and Boggabilla (the  existing road corridor).  

• 	 North Star  Rest  Area.  
• 	 Ancillary  facility  No.  1,  located north of  the North Star  Rest  Area (Ch.86,300).  
• 	 Ancillary  facility  No.  2  and access  road’s  road  reserve,  located  at  the  former  Council  

borrow  site  south  of  Whalan  Creek.  
• 	 Ancillary  facility  No.  3,  located south  of  Boggabilla township  (Ch.115,300).  
• 	 Boggabilla boat  ramp site,  access  road and  surroundings.  

The study area within a regional context is provided in Figure 1. 

1.2.2  Construction Footprint  

Construction footprint is defined by the likely extent of the area required for construction of the 
proposal. This includes the construction work zone areas along the highway, erosion and 
sediment control measures, stockpile areas, ancillary facilities, water supply work and work 
over local and private access roads. For the purpose of this assessment, the construction 
footprint consists of the 80% concept design footprint and a three-metre buffer of this footprint. 
The construction footprint also includes all ancillary facilities and the Boggabilla boat ramp site 
(Figure 1). 

1.3  Purpose  and Scope  
This  Biodiversity  Assessment  has  been prepared  to  inform the  Review  of  Environmental  
Factors  (REF)  being  prepared for  the proposal.  This  report  has  been  prepared in accordance  
with  the  Environmental  Impact  Assessment  Practice Note –  Biodiversity  Assessment  (EIA-
N06)  guideline document.  The  scope of  works  for  this  assessment  is:  

• 	 Undertake  a desktop  review  of  databases,  reports,  aerial  photographs  and  vegetation and 
habitat  mapping  relevant  to  the  study  area  

• 	 Describe the  existing environment  within the study  area,  including flora and fauna  
occurring  within the  study  area,  vegetation communities  and fauna habitats   

• 	 Determine  the  presence or  likely  occurrence  of  threatened  species,  population and 
ecological  communities  (or  their  habitats)  as  listed under  the  Threatened Species  
Conservation Act  1995  (TSC  Act), Environment  Protection and Biodiversity  Conservation  
Act  1999  (EPBC  Act)  and/or  Fisheries  Management  Act  1994  (FM Act).  

• 	 Determine  the  significance of  potential  impacts  on threatened  species,  populations  and 
communities  under  Section 5a of  the NSW  Environmental  Planning and  Assessment  Act  
1979  (EP&A  Act)  or  under  the EPBC  Act  if  required,  and  identify  the  need  for  any  further  
assessment  under  State  or  Commonwealth legislation  

• 	 Assess  the potential  impacts  of  the  proposal,  including  direct  and indirect  impacts  
• 	 Identify  measures  to avoid, mitigate  and offset  (if  required)  potential  impacts  to  biodiversity  

within  the study  area.  

1.4  Legislative context   
A  Review  of  Environmental  Factors  (REF)  is  prepared to  satisfy  Roads  and Maritime Services  
duties  under  s.111 of  the  EP&A  Act  to  “examine and take  into  account  to the fullest  extent  
possible all  matters a ffecting or  likely  to  affect  the  environment  by  reason  of  that  activity”  and 
s.112 in  making  decisions  on the likely  significance of  any  environmental  impacts.  This  

Newell Highway: Mungle Back Creek to Boggabilla Heavy Duty Pavement Upgrade 
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biodiversity impact assessment forms part of the REF being prepared for the proposal, and 
assesses the biodiversity impacts of the proposal to meet the requirements of the EP&A Act. 

Under s.111 of the EP&A Act, Roads and Maritime Services must consider the effect of an 
activity on: 

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

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

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

• 	 any  BioBanking  agreement  entered  into under  Part  7A  of  the  TSC  Act   
• 	 any  wilderness  area  (within the meaning  of  the  Wilderness  Act  1987)  in  the  locality   
• 	 critical habitat  
• 	 threatened species, populations  and ecological  communities,  and  their  habitats  and  

whether  there  is  likely  to be a significant  effect  
• 	 any  other  protected  fauna or  protected  native plants  within the meaning  of  the  NP&W  Act.  
 

Sections 5A and 5C of the EP&A Act require that the significance of the impact on threatened 
species, populations and endangered ecological communities listed under the TSC Act or FM 
Act is assessed using a seven-part test. Where a significant impact is likely to occur, a species 
impact statement (SIS) must be prepared in accordance with the Director-General’s 
requirements. 

In September 2015, a “strategic assessment” approval was granted by the Federal Minister in 
accordance with the EPBC Act. The approval applies to Roads and Maritime activities being 
assessed under Part 5 of the EP&A Act with respect to potential impacts on nationally listed 
threatened species, ecological communities and migratory species. 

As  a result,  Roads  and Maritime proposals  assessed via an REF:  

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

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

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

Newell Highway: Mungle Back Creek to Boggabilla Heavy Duty Pavement Upgrade 
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Figure 1: Location of proposal
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2 Methods  

2.1  Personnel  
This biodiversity assessment has been prepared by Arcadis ecologists. An overview of the 
experience and qualifications of the authors (including of the revisions to the report) are 
provided in Table 2-1. 

Table 2-1: Personnel involved in preparation of biodiversity assessment 

Personnel Qualifications Experience 

Adam Costenoble Bachelor of Science (Honours) Adam has delivered ecological assessments for 
REFs, EPBC Referral, and ecological constraints and 
options analyses, for a range of infrastructure 
projects. Adam has experience in bird and bat 
surveys, small mammal trapping, remote camera 
sampling, nocturnal surveys and frog auditory 
surveys, particularly targeting threatened species. 
Adam is highly competent in ArcGIS mapping and 
analysis. He also has experience in microbat species 
identification from interpretation of Anabat data. 

Laura Hoffman Bachelor of Science (Honours) Laura has over eight years of experience in ecological 
consulting and GI.S. Laura’s consulting experience 
includes undertaking ecological surveys and 
preparing assessments and management plans in 
accordance with relevant State and Commonwealth 
government legislative frameworks. Laura also 
possesses skills in G.I.S implemented across a 
variety of projects, utilising ArcGIS to undertake 
spatial analysis and field verification of ecological 
data; data management; mapping of ecological 
values; and analysis and mapping of environmental 
constraints. 

Jane Rodd Bachelor of Science (Ecology) Jane has over 15 years of experience in 
environmental consulting, specialising in ecology and 
botany. She has undertaken ecological assessments 
for all stages of developments, from pre-purchase 
due diligence to post approval, and provided 
professional reports including flora and fauna 
assessments, assessments of significance, 
vegetation management plans, biodiversity offset 
strategies and contributions to statements of evidence 
for legal cases. Jane is an accredited BioBanking and 
Biodiversity Certification Assessor under the NSW 
Threatened Species Conservation Act 1995 and is 
qualified to prepare assessments using the 
Framework for Biodiversity Assessment (FBA) under 
the NSW Biodiversity Offsets Policy for Major 
Projects. 
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2.2  Background  research  

2.2.1  Database  Searches  

Database searches were undertaken in March 2016, and updated in August 2016, to identify 
State and Commonwealth records of threatened entities and Commonwealth Matters of 
National Environmental Significance (MNES) that occur or have the potential to occur within 
10 kilometres of the study area. Databases and reports interrogated for this purpose are listed 
in Table 2-2. 

Table 2-2: Database interrogations carried out 

Database Purpose of Search Date of Database 
Search 

NSW Bionet Wildlife Atlas, 
managed by the NSW Office of 
Environment and Heritage (OEH) 

Used to compile a list of threatened species 
records listed under the TSC Act to within 10 
kilometres of the study area 

3 March 2016 
16 August 2016 

Protected Matters Search Tool, 
managed by the Commonwealth 
Department of the Environment 
(DoE) 

Used to compile a list of potentially occurring 
Matters of National Environmental Significance 
(MNES) listed under the EPBC Act to within 10 
kilometres of the study area (Appendix A). 

3 March 2016, 
16 August 2016 

Vegetation Types Database, 
managed by OEH 

Provides information on plant community types 
(PCT) and their relationship to a vegetation 
formation and vegetation class is managed and 
maintained in the VIS Classification database 

Referenced 
throughout life of the 
project 

BioBanking Threatened Species 
Profile Database, managed by 
OEH 

Contains information for all listed threatened 
species, populations and communities 

Referenced 
throughout life of the 
project 

NSW WeedWise, managed by DPI Iidentifies species listed as noxious weeds for a 
Local Government Area and their control 
requirements 

Referenced 
throughout life of the 
project 

2.2.2  Literature Review  

A review of relevant information was undertaken to provide an understanding of ecological 
values occurring or potentially occurring in the study area and wider locality. Reports, 
vegetation maps, topographic maps, aerial photography that was reviewed included, but was 
not limited to: 

• 	 Digital Atlas  of  Australian  Soils  (Bureau  of  Rural  Sciences,  2009).   
• 	 Namoi  and Border  Rivers  Gwydir  Catchments  composite  vegetation map VIS_ID  3842  

(Eco Logical  2008)  
• 	 Moree Plains  Shire Council  – Koala Habitat  Mapping  (Parsons  Brinckerhoff,  2008).   
• 	 Moree Plains  Shire Council  State of  the  Environment  Report  2010 (MPSC  2010).  
• 	 The Bioregions  of  New  South Wales:  their  biodiversity,  conservation and history  (NPWS  

2003).  
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Table 2-3: Weather conditions during survey periods 

Date Temperature Rain Maximum wind gust 

Min ( C) Max ( C) mm Direction Speed (km/h) 

8 March 2016 20.1 36.1 0 NE 65 

9 March 2016 20.4 35.2 0 NE 48 

Field surveys and the preparation of this assessment have been undertaken in accordance 
with, or with reference to: 

• 	 Threatened  Biodiversity  Survey  and  Assessment:  Guidelines  for  Developments  and 
Activities  working draft  (DEC  2004)  

• 	 Identification guidelines  for  Endangered  Ecological  Communities:  Brigalow  within the  
Brigalow  Belt  South,  Nandewar  and Darling Riverine Plains  bioregions  (DECCW  2010)   

• 	 EPBC  Act  Referral  Guidelines  for  the  vulnerable koala (combined populations  of  
Queensland,  New  South  Wales  and the Australian Capital  Territory)  (DoE  2014).   

• 	 Threatened  Species  Assessment  Guidelines:  the assessment  of  significance  (DECC  2007)   
•	   Significant  Impact  Guidelines  1.1 Matters  of  National  Environmental  Significance (DoE 

2013)  
•	  NSW  Guide  to  Surveying  Threatened Plants  (OEH  2016)  

2.3  Habitat  assessment  
A habitat assessment table has been completed to assess the likelihood of each threatened 
species, population or community (threatened biodiversity) identified from database searches 
and desktop research as having the potential to occur in the study area. 

The probability of each of locally recorded threatened entity to occur within the study area was 
considered using knowledge of each species’ habitat and lifecycle requirements with regard to 
the habitat present within the study area (Appendix B). The location and number of nearby, 
recent records were also considered in determining the probability of occurrence. 

2.4  Field survey  
Flora and fauna surveys were carried out by Arcadis ecologists throughout the study area 
during two survey periods: 

• 	 A high-level flora  and opportunistic  fauna  survey  of  the  road corridor,  on 8-10 March 2016  
• 	 A  flora  and fauna survey  of  ancillary  sites,  and biobanking  plots  throughout  the  road  

corridor  and ancillary  sites,  on  23-25  August  2016.   

Weather conditions at the time of survey were hot and fine in March and cold and wet in 
August. The weather records from the Moree Aero weather station (station 053115) for the 
surveyed dates are detailed in Table 2-3. 
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Date Temperature Rain Maximum wind gust 

Min ( C) Max ( C) mm Direction Speed (km/h) 

10 March 2016 22.0 34.9 0 NNE 37 

23 August 2016 10.2 17.2 10.6 - -

24 August 2016 12.2 16.1 19.4 - -

25 August 2016 7.4 14.4 3.6 - -

2.4.1  Vegetation surveys  

Vegetation plots 

Vegetation plot-based surveys of the study area focused on adequate sampling of all 
vegetation communities with additional quadrats undertaken in boundaries of mapped 
vegetation communities or where vegetation community condition appeared to differ. 11 plot-
based surveys were carried out throughout the study area in March 2016, stratified and based 
on Regional Vegetation Classes (RVCs) mapped by Eco Logical (2008). 

• 	 Each plot-based  survey  spanned the  road  corridor  and  were up to several  hundred metres  
long  (shown as  “Vegetation and Fauna  Habitat  Survey"  areas  on  Figure 2),  and involved:  

• 	 The identification of  native and exotic  plant  species,  including noxious  weeds  listed under  
the NSW  Noxious  Weeds  Act  1993 for  the  Moree Plains  Shire Local  Government  Areas.   

• 	 The identification of  Plant  Community  Type (PCT)  in accordance with vegetation types  for  
Border  Rivers/Gwydir  CMA  (with regard  to  vegetation structure  and dominant  flora species  
recorded  in each  strata),  and an assessment  of  vegetation condition of  each PCT.  

•	 An inventory of flora species recorded in each plot was compiled (Appendix C). 

Vegetation condition 

The condition of native vegetation in the study area has been classified in accordance with the 
definitions provided in the BioBanking Assessment Methodology (OEH 2014) (Table 2-4). 

Table 2-4: Vegetation condition criteria 

Vegetation 
Condition 

Description 

Low Woody native vegetation where: 
the native over-storey percentage of foliage cover is less than 25% of the lower value of 
the over-storey percentage of foliage cover benchmark for that vegetation type and 
less than 50% of ground cover vegetation is indigenous species, or 
more than 90% of ground cover vegetation is cleared. 
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Vegetation 
Condition 

Description 

Native grassland, wetland or herbfield where: 
less than 50% of ground cover vegetation is indigenous species, or 
more than 90% of ground cover vegetation is cleared. 

Moderate-good If native vegetation is not in low condition, it is in moderate to good condition. 

Biobanking Plots 

A total of 21 biobanking plots were carried out in the study area (in both the road corridor and 
ancillary sites). Biobanking plots were conducted in accordance with the BioBanking 
Assessment Methodology (BBAM). The structure and floristics of each of the PCTs identified 
during the field survey undertaken in March were sampled using 0.1 hectare quadrats (Q1 to 
Q21). The quadrats were in the form of a 20 metre x 50 metre plot with a nested 20 metre x 20 
metre plot. 

Floristic and structural data were collected from each of the 21 plots in accordance with the 
BBAM survey methodology listed in Table 2-5. Flora species identified in each biobanking plot 
are listed in the flora species inventory provided in Appendix C. Biobanking plot data is 
provided in Appendix D. 

Table 2-5: Data collected from biobanking plots 

Variable Data collected 

Indigenous plant species 
richness 

Number of indigenous plant species within 20 m x 20 m plot 

Native over-storey cover Estimate of percent foliage cover at 10 points (every 5 m) along the 50 m 
transect 

Native mid-storey cover Estimate of percent foliage cover at 10 points (every 5 m) along the 50 m 
transect 
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Variable Data collected 

Native ground cover (grasses) At 50 points along the 50 m transect (every 1 m), recorded whether 
native grass intersects that point. 

Native ground cover (shrubs) At 50 points along the 50 m transect (every 1 m), recorded whether 
native ground cover (shrub) intersects that point. 

Native ground cover (other) At 50 points along the 50 m transect (every 1 m), recorded whether 
native ground cover (other) intersects that point. 

Exotic plant cover Measured as total percent foliage cover of all exotics in all strata; exotic 
cover measured using the same method as for native over-storey, mid-
storey and ground cover. 

Number of trees with hollows Count of the number of living and dead trees within the 50 m x 20 m plot 
that have at least one hollow. 

Regeneration Measured as the proportion of over-storey species present in the zone 
that are regenerating (i.e. with diameter at breast height < 5 cm). 

Total length of fallen logs Total length of logs at least 10 cm in diameter and at least 0.5 m long. 

All flora survey effort is illustrated in Figure 2. 
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2.4.2  Targeted flora  surveys  
 

Random meander traverses targeting threatened species were carried in accordance with 
Threatened Biodiversity Survey and Assessment Guidelines for Developments and Activities 
(DEC 2004) and with reference to NSW Guide for surveying threatened plants (OEH 2016), 
which describes three methods commonly used to survey plant species: random meanders; 
parallel transects and random quadrats. 

A total of 44 random meander traverses were carried out in areas of potential habitat for the 
two threatened flora species considered likely to occur within study area, as identified during 
database searches: 

•	 Homopholis belsonii (Belson's Panic) 
•	 Desmodium campylocaulon (Creeping Tick-trefoil) 

In addition, targeted searches were undertaken within the each of the 11 vegetation plots 
surveyed and 21 biobanking plots (see Section 2.4.1)/ 

2.4.3  Fauna assessment  

Diurnal fauna assessment involved: 

•	 Identification of fauna habitats at areas of ecological value throughout the study area, and 
an assessment of their condition and value to threatened fauna species 

•	 Visual inspections of existing culverts over 600mm diameter to determine the potential 
habitat value for fauna including threatened microbats. 

•	 Incidental observations of fauna species and indirect evidence of fauna (such as scats, 
nests, burrows, hollows, tracks, scratches and diggings). Locations of threatened fauna 
species identified were recorded with a GPS. 

•	 Assessment of aquatic habitat values within the study area and their value to threatened 
species. 

•	 Comprehensive searches throughout the road corridor for hollow-bearing trees. The tree 
species and number and size of hollows were recorded and mapped. 

•	 An inventory of all fauna species recorded in the study area was compiled (Appendix E). 

Fauna survey effort is illustrated in Figure 2. 
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2.5  Limitations  
The survey for this assessment was carried out over three days in mid-March 2016 and 
subsequent three days in August 2016. This assessment is based on the condition of the 
study area at the time of field investigations and the information provided on the project design 
and constructability at the date of publication of this document. 

No ecology survey was undertaken for the proposed location of the pump station infrastructure 
(in proximity to the Macintyre River), as the development of this design occurred after the 
ecology surveys were carried out in August 2016. At the date of publication of this document, 
the detailed design of the pump station infrastructure has not been finalised. Ecology surveys 
of the construction footprint relating to the pump station infrastructure should be carried out 
once the design has been finalised. 

The duration and seasonal timing of the field investigation means that the full spectrum of flora 
and fauna species likely to occur on the study area may not be fully quantified or described in 
this report. Some plant species that occur in the local area, such as cryptic species, are 
annuals and are present only in the seed bank for much of the year. Other plant species are 
perennial but are inconspicuous or difficult to identify unless flowering. For example, the 
flowering period of Homopholis belsonii (Belson's Panic) coincided with the March survey 
period, which would have allowed for accurate identification of this species if it was found 
within the study area. This species was not in flower during the August survey period, making 
identification of this species difficult. 

Similarly, some fauna species that have been recorded in the local area occur on a seasonal 
or migratory basis, and may be absent from the locality for much for the year. Fauna 
behaviours may have also affected detectability; species that are easily disturbed or cryptic 
may not have been detected during surveys. It is possible that a number of flora and fauna 
species occurring in the study area were not detected during the current survey due to the 
above factors. 

In accordance with the Precautionary Principle, it has been assumed that threatened flora and 
fauna species which are likely to occur in the study area (based on the presence of suitable 
habitat and recent records) inhabit the whole of the study area. Assessments of Significance 
have been conducted on this basis. 
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3 Existing environment  

3.1  Environmental  Context  

3.1.1  Landscape Context  

The study area spans the boundary of two NSW Bioregions: the southern extent (Ch.86000– 
Ch.99500) of the study area falls in the Brigalow Belt South bioregion, while the northern 
extent of the study area (Ch.99500-Ch.115000) falls in the Darling Riverine Plains bioregion 
(NPWS 2003). 

Both bioregions, in proximity to the study area, support areas of intensively developed 
agricultural land; dryland cropping is widespread and irrigated crops cover large areas. Native 
vegetation has been extensively cleared with remnant vegetation now often only found in 
woodland ‘islands’ (typically on infertile or non-arable land), within road corridors or riparian 
corridors (NPWS 2002). 

3.1.2  Soils  and Geology  

The Macintyre River contributes water and sediment to the alluvial fans of the surrounding 
plains. Sheets of alluvium up to 100m thick have been deposited on older sedimentary rocks 
and contain marine sediments of an inland sea of Cretaceous age. Almost all bedrock 
features have been buried in this sedimentary basin. All lake beds in the Darling Riverine 
Plains bioregion consist of grey cracking clays and the eastern margins of most lakes have 
well-formed sandy beaches and crescent-shaped dunes or lunettes up to 25 m high which are 
composed of fine cemented quartz sand with some layers of pelleted clay (NPWS 2003). 

In the Brigalow Belt South bioregion, the landscape is dominated by Quaternary sediments in 
the form of alluvial fans and outwash slopes that resemble the larger fans of the adjacent 
Darling Riverine Plains Bioregion to the west but are composed of coarser sediment and fan 
out at slightly steeper angles. Evidence of larger stream courses of Quaternary age occur in 
the long, sand-filled channels and clay plains with gilgai, or shallow depressions between 
ridges in which rainwater collects (NPWS 2003). 

Two soil landscapes have been mapped within the study area (BRS 1991); Oc20 is mapping 
from the southern extent of the study area to Ch100500, while CC17 is mapped from 
Ch.100500 to the northern extent of the study area. These soil landscapes are described 
below: 

• 	 Oc20 :  Plain of  generally  slightly  raised above the  level  of  the  adjacent  cracking clay  plains:  
chief  soils  are shallow  forms  of  hard  alkaline red  soils  (Dr2.33)  which usually  contain 
ironstone gravels.  Associated are:  the  (D)  soils  of  unit  Ro2;  the  Ug5 soils  of  units  CB1 and  
MM3;  and some lateritic  residuals.  Acid clays  may  underlie these areas.   

• 	 CC17:  Plains  of  slightly  gilgaied (few  inches)  cracking  clays  associated with major  and 
minor  functional  and non-functional  drainage-ways:  chief  soils  are grey  clays  (Ug5.24 and  
Ug5.25)  and  brown clays  (Ug5.34  and Ug5.35).  Associated features  and soils  are:  many  
small,  low  domes  or  rises  (often  levee banks)  related to old drainage-ways,  with  soils of  
units  B10,  Si2,  and  Ro3 north  of  about  the  Collarenebri-Moree line,  and of  unit  Oc12  south  
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of about this line--note that these low domes may give rise to apparent toposequences of 
soils locally; small areas of (Dd1.33 and Dd1.43) soils along the eastern margins of this 
unit; some areas of dark clays (Ug5.15 and Ug5.16) especially in the Moree-Narrabri 
localities and possibly related to adjacent elevated basalt areas; some undescribed soils 
on recent terraces and flood-plains along some present streams; some repeatedly flooded 
areas with grey clays (Ug5.S) having a massive surface; and some swamps and marshes 
with undescribed soils. Portions of this unit may be flooded seasonally. 

3.1.3  Hydrology  

The study area is located within the Border Rivers- Gwydir Catchment Management Area 
(CMA), on flat alluvial plains drained by intermittent watercourses. A number of named and 
unnamed creeks and ephemeral watercourses transect the study area (Table 3-1). 

Table 3-1: Watercourses that transect the study area 

Chainage Watercourse Fish habitat 
classification Description 

86900 Mungle Back 
Creek Class 3 

An ephemeral watercourse that was dry during both survey 
periods. Flows north-west, ultimately draining into Whalan 
Creek approximately 17 kilometres north-west of the study 
area. 

90250 Wallaby 
Creek Class 3 

An ephemeral watercourse that was dry during both survey 
periods. Flows west, draining into Mungle Creek and ultimately 
into Whalan Creek, approximately 17 kilometres north-west of 
the study area. 

92800 Unnamed 
watercourse Class 4 An ephemeral watercourse that was dry during both survey 

periods. Flows west. 

99200 Whalan 
Creek Class 3 

An ephemeral watercourse that supported isolated pools 
during both survey periods. Flows south-west, ultimately 
draining into the Boomi River. 

109500 Unnamed 
watercourse Class 4 An ephemeral watercourse that was dry during both survey 

periods. Flows west. 

112500 Unnamed 
watercourse Class 4 

An ephemeral watercourse that was dry during both survey 
periods. Flows north-west, draining into Morella Watercourse 
approximately 400 metres north-west of the study area. 

109400-
111000 

Maynes 
Lagoon 

Not applicable 
– a network of 
constructed 
channels drain 
into this 
waterbody 

Also known as the Yarrangooran Lagoon. The lagoon is 
located approximately 500 metres east and upstream of the 
proposal (at its closest point), in the northern extent of the 
study area. When full, it covers an area of around 26 hectares. 
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Chainage Watercourse Fish habitat 
classification Description 

112300 - 
113700 

Morella 
Watercourse 

Not applicable 
– a network of 
constructed 
channels drain 
into this 
waterbody 

Located approximately 100 metres west of the study area at 
Ch.113000 (at its closest point), in the northern extent of the 
study area. 
This watercourse is part of the Morella Watercourse/Boobera 
Lagoon/Pungbougal Lagoon Nationally Important Wetland. 
The watercourse can flow either from their own local catchment 
or as overflows from the McIntyre River. The proposal is 
located in the upper catchment area of Morella Watercourse. 

Ancillary 
site 

Macintyre 
River Class 1 

A perennial river that rises the western slopes of the Great 
Dividing Range and flows north-west past Boggabilla and 
through Goondiwindi, where the river form the border between 
NSW and Queensland. The flow of the river is impounded by 
Boggabilla Weir, although the weir incorporates a vertical slot 
fishway to allow for upstream fish migration (BRC 2010). 

Photograph 1: Whalan Creek during March survey period 
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Photograph 2: Mungle Back Creek during March survey period 

Photograph 3: Macintyre River during August survey period 

3.1.4  Land use  
The study area is located in a highly modified landscape, and along the Newell Highway, is 
completely surrounded by broadacre crops contained within privately-owned land; primarily 
cotton, grains, fodder crops and oil seeds. A small number of rural dwellings are scattered 
along the length of the road corridor. A council-operated borrow pit is located to the east of the 
road corridor at Ch.98000. 
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Native vegetation persists within the road corridor as fragmented patches, and these patches 
are generally isolated from other patches vegetation that occur in the surrounding locality. 
Riparian vegetation associated with Mungle Back Creek and Whalan Creek provides the only 
substantial vegetative link between vegetation of the study area and vegetation occurring in 
adjoining private properties. Remnants of vegetation that occurs in the surrounding locality 
typically occurs as linear fragments that function as windbreaks or within local road corridors. 
The study area at the Boggabilla boat ramp is surrounded by low density residential land uses. 

Photograph 4: Adjoining agricultural land is largely devoid of native vegetation 

3.2  Plant  community  types  

Five plant community types were identified in the study area (Table 3-2). Maps illustrating the 
distribution of these vegetation communities across the study area, as determined by Arcadis 
ecologists, are provided in Figure 3. Vegetation mapping reviewed during desktop research is 
provided in Appendix F. One vegetation community is commensurate with a threatened 
ecological community (described in Section 3.3). A small area of land supporting crops and 
pasture falls within the study area, while all three ancillary sites support cleared and disturbed 
areas 
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Table 3-2: Plant community types 

Plant community type 
(PCT) Condition class Threatened ecological 

community? 

Area (ha) in 
proposal area 
(construction 
footprint) 

Area (ha) in 
study area 

Brigalow-Belah 
Woodland Moderate-good 

Yes-Brigalow within the 
Brigalow Belt South, 
Nandewar and Darling 
Riverine Plains 
bioregions (TSC Act) 
and Brigalow (Acacia 
harpophylla dominant 
and co-dominant) 
(EPBC Act) 

17.5 51.6 

Belah Woodland Moderate-good No 5.5 14.4 

Poplar Box shrubby 
woodland 

Moderate-good No 10.6 53.0 

River Red Gum Open 
Woodland Moderate-good No 0.4 6.2 

Windmill Grass -
Bluegrass derived 
grassland 

Moderate-good No 41.2 127.8 

Total 75.2 127.8 
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3.2.1  Brigalow-Belah Woodland  
Vegetation formation: Brigalow Clay Plain Woodlands 
Vegetation class: Semi-arid Woodlands (Grassy sub-formation) 
PCT: Brigalow - Belah open forest / woodland on alluvial often gilgaied clay from Pilliga Scrub 
to Goondiwindi, Brigalow Belt South Bioregion (BR120). 
Conservation status: Brigalow-Belah Woodland of the study area is commensurate with 
Brigalow within the Brigalow Belt South, Nandewar and Darling Riverine Plains bioregions, 
listed as an Endangered Ecological Community (EEC) under the TSC Act, and Brigalow 
(Acacia harpophylla dominant and co-dominant), listed as an EEC under the EPBC Act. 

Structure 

Average height 
and height 
range (m) 

Average 
cover and 
cover range Typical species 

Trees 12 30 Acacia harpophylla (Brigalow) 

Shrubs 3-5 20 

Geijera parviflora (Wilga), Enchylaena tomentosa (Ruby 
saltbush), Apophyllum anomalum (Warrior bush), 
Eremophila mitchellii (Budda), Rhagodia spinescens 
(Thorny saltbush), Pittosporum angustifolium and 
Sclerolaena sp. (Copperburrs). 

Ground covers 1 80 

Ruby Saltbush (Enchylaena tomentosa), Chloris truncata 
(Windmill Grass), Enteropogon acicularis (Curly Windmill 
Grass), Oxalis perennans (Yellow-flowered Wood 
Sorrel). 

Description: Brigalow-Belah Woodland occurs in the south of the study area, in patches 
between Ch. 87,500 and Ch.96,750, and adjacent to the eastern margin of the North Star rest 
area. At the northern end of its extent, Brigalow-Belah Woodland intergrades with Poplar Box 
Shrubby Woodland, and with Belah Woodland at its southern extent. 

In accordance with the definitions provided in the Biobanking Glossary (OEH 2016b), the 
condition of this PCT is moderate-good. However, Brigalow-Belah Woodland of the study area 
occurs as narrow linear patches of vegetation, generally restricted to within the road corridor, 
and separated by expanses of grassy groundcovers from which canopy trees are absent. 
Brigalow-Belah Woodland that occurs along the road verge generally supports only scattered 
characteristic shrub species and groundlayer species; canopy trees are absent. The 
abundance of exotic groundcovers is also high along the road verge. Canopy trees may have 
previously been removed from the road verge to achieve required lines of sight, particularly 
from the inside of road curves. 

While the sparse shrub layer supports a moderate diversity of characteristic species, the 
groundlayer is degraded by the abundance of exotic species, disturbance along the road 
verge resulting from regular mowing, enriched run-off from the pavement and dumping of 
rubbish. Exotic groundcovers occur throughout the groundlayer, particularly along the 
disturbed edges, including the road verge and the margins adjoin agricultural land. 
Frequently recorded exotic species include Paspalum dilatatum (Paspalum), Rapistrum 
rugosum (Turnip Weed), Glandularia aristigera (Mayne's Pest), Hypochaeris spp. (Catsear), 
Lepidium bonariense (Peppercress) Medicago polymorpha (Burr Medic), and noxious weed 
species such as Harrisia sp. (Harrisia cactus), Opuntia stricta (Prickly Pear) and Lycium 
ferocissimum (African Boxthorn). 

Brigalow-Belah Woodland of the study area maintains vegetative connectivity with a linear 
remnant of native vegetation that adjoins the eastern boundary of the study area between 
Ch.88500 and Ch.89750, and between Ch.90250 and Ch.91500. This adjoining linear remnant 
is bound by the road corridor to the west and a large expanse of agricultural land (devoid of 
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native vegetation to the east). Outside of these extents, vegetative connectivity is tenuous, as 
land adjoining the extent of Brigalow-Belah Woodland has been heavily cleared for agricultural 
purposes, and supports very little native vegetation. 

Photograph 5: Brigalow-Belah Woodland 
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3.2.2  Belah  Woodland  
Vegetation formation: Semi-arid Woodlands (Grassy sub-formation 
Vegetation class: Brigalow Clay Plain Woodlands 
PCT: Belah woodland on alluvial plains and low rises in the central NSW wheatbelt to Pilliga 
and Liverpool Plains regions. (PCT br102) 
Plots completed in vegetation zone: 

Structure 

Average height 
and height 
range (m) 

Average 
cover and 
cover range Typical species 

Trees 10-12 20 Belah (Casuarina cristata), Poplar Box (Eucalyptus populnea 
subsp. bimbil), Acacia pendula (Weeping Myall) 

Shrubs 
3-5 30 

Geijera parviflora (Wilga), Eremophila mitchellii (Budda), 
Rhagodia spinescens (Thorny Saltbush), Vachellia farnesiana 
(Mimosa Bush). 

Ground covers 
1 90 

Enchylaena tomentosa (Ruby Saltbush), Chloris truncate 
(Windmill Grass), Cymbopogon refractus (Barbwire Grass), 
Alternanthera denticulata (Lesser Joyweed), Calandrina 
ptychosperma, Enteropogon acicularis (Curly Windmill Grass). 

Description: Belah Woodland occurs in the south of the study area, north of Mungle Back 
Creek, between Ch.86750 and Ch.88500. 

The condition of this PCT is moderate-good, although this PCT occurs as scattered patches of 
vegetation within the road corridor, separated by expanses of grassland. This distribution of 
this PCT is generally restricted to the road corridor, as adjoining land supports large areas of 
cropping and agricultural land. This PCT intergrades with Brigalow-Belah in the northern 
extent of its distribution within the study area, however, Acacia harpophylla (Brigalow) is 
generally absent from Belah Woodland. 

The groundlayer is degraded by the abundance of exotic species, disturbance along the road 
verge resulting from regular mowing, enriched run-off from the pavement and dumping of 
rubbish. Exotic species occur throughout the groundlayer, particularly along the disturbed 
edges, including the road verge and the margins of the PCT that adjoin agricultural land. 
These species include Malva parviflora (Small-flowered Mallow), Cirsium vulgare (Spear 
Thistle). Glandularia aristigera (Mayne's Pest) and Sonchus spp. (Sowthistle).The noxious 
weeds Harrisia sp. (Harrisia cactus) and Opuntia stricta (Prickly Pear) occur occasionally. 
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   Photograph 6: Belah Woodland 
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3.2.3  Poplar  Box  Shrubby  Woodland  
Vegetation  formation:  Grassy  Woodlands  
Vegetation  class:  Floodplain Transition Woodlands  
PCT:  Poplar  Box  grassy/shrubby  woodland on alluvial  clay-loam  soils  mainly  in the temperate 
(hot  summer)  climate  zone of  central  NSW  (wheatbelt  (BR190).  

Structure 

Average height 
and height 
range (m) 

Average 
cover and 
cover range Typical species 

Trees 12 40 Eucalyptus populnea subsp. Bimbil (Poplar Box), Callitris 
glaucophylla (White Cypress Pine) 

Shrubs 6 50 

Geijera parviflora (Wilga), Rhagodia spinescens (Thorny 
Saltbush), Vachellia farnesiana (Mimosa Bush), Carissa ovata 
(Currant Bush), Eremophila mitchellii (Budda), Eremophila 
deserti (Turkeybush), Apophyllum anomalum (Warrior Bush), 
Capparis mitchellii (Native Orange) and Pittosporum 
angustifolium (Lemonwood). 

Ground covers 1 80 

Enchylaena tomentosa (Ruby Saltbush), Chloris truncata 
(Windmill Grass), Cymbopogon refractus (Barbed Wire Grass), 
Dichanthium sericeum (Queensland Bluegrass), Themeda 
triandra (Kangaroo Grass), Wahlenbergia communis (Tufted 
Bluebell) and Brachyscome ciliaris (Variable Daisy). 

Description: This PCT occurs between Ch.96500 and Ch.99000, and between Ch.100500 
and Ch.102000, and also surrounds the borrow pit in the ancillary site. 

The condition of this PCT is moderate -good. However, as with the other woodland 
communities of the study area, the distribution of Poplar Box Shrubby Woodland is generally 
limited to within the road corridor, and patches of woodland within the study area do not 
maintain connectivity with remnants of native vegetation occurring in the surrounding locality. 

Where this community occurs within the road corridor, the groundlayer is degraded by the 
abundance of exotic species, disturbance along the road verge resulting from regular mowing, 
enriched run-off from the pavement and dumping of rubbish. Exotic species occur throughout 
the groundlayer, particularly along the disturbed edges that adjoin agricultural land, the borrow 
pit within the ancillary site and road verge. Frequently recorded weeds include Fumaria spp. 
(Fumitory), Paspalum dilatatum (Paspalum), Sisymbrium irio (London Rocket), Sonchus spp 
(Sowthistle) and noxious weeds species such as Harrisia sp. (Harrisia cactus), Opuntia stricta 
(Prickly Pear) and Lycium ferocissimum (African Boxthorn). Poplar Box shrubby woodland that 
occurs north and south of the borrow pit is generally less affected by edge effects, given the 
larger patch size. 
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    Photograph 7: Poplar Box Shrubby Woodland 
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3.2.4  River  Red Gum  Open  Woodland  
Vegetation  formation:  Forested  Wetlands  
Vegetation  class:  Inland  Riverine Forests  
PCT:  River  Red Gum  open forest  and woodland mainly  of  the  Darling Riverine Plains  and South 
West  Slopes  Bioregions  (BR195).  

Structure 

Average height 
and height 
range (m) 

Average 
cover and 
cover range Typical species 

Trees 12-14 20 Eucalyptus camaldulensis (River Red Gum) 

Shrubs 

4-6 30 

Geijera parviflora (Wilga), Rhagodia spinescens (Thorny 
Saltbush) and Vachellia farnesiana (Mimosa Bush). Shrub 
species that occur less frequently include Enchylaena 
tomentosa (Ruby Saltbush) and Maytenus cunninghamii 
(Yellow-berry Bush). 

Ground covers 

1 70 

Chloris truncata (Windmill Grass), Cymbopogon refractus 
(Barbwire Grass), Cynodon dactylon (Common Couch), 
Dichanthium sericeum Queensland Bluegrass, Fumaria spp 
(Fumitory), Glandularia aristigera (Mayne's Pest), Medicago 
polymorpha (Burr Medic), Paspalum dilatatum (Paspalum). 

Description: River Red Gum Open Woodland occurs at three discrete locations: in association with 
Mungle Back Creek (Ch. 85800) and Whalan Creek (Ch.99100) within the road corridor, and in 
association with the Macintyre River within the Boggabilla boat ramp site. 

The condition of this PCT is moderate-good. As River Red Gum Open Woodland within the study 
area occurs within the riparian corridor associated with higher order watercourses and rivers 
(Whelan Creek and Macintyre River), this PCT generally maintains connectivity with native 
vegetation of the riparian corridor both upstream and downstream of the study area. However, 
these riparian corridors vary in width, condition and degree of connectivity. 

River Red Gum Open Woodland within the study area supports low species diversity and a 
disturbed groundlayer in proximity to the road verge. Exotic species are common throughout the 
groundlayer, with frequently recorded species including Fumaria spp (Fumitory), Glandularia 
aristigera (Mayne's Pest), Medicago polymorpha (Burr Medic), Paspalum dilatatum (Paspalum), 
Rumex spp. (Dock), Lepidium bonariense (Peppercress) and Malva parviflora Small-flowered 
Mallow. 
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Photograph 8: River Red Gum Open Woodland at Mungle Back Creek 

Photograph 9: River Red Gum Open Woodland at Macintyre River 
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3.2.5  Windmill Grass-Bluegrass derived  grassland  
Vegetation formation: Western Slopes Grasslands 
Vegetation class: Grasslands 
PCT: Windmill Grass - Bluegrass derived grassland of the Moree plains of the Brigalow Belt South 
Bioregion (PCT ID 1324). 

Structure 

Average height 
and height 
range (m) 

Average 
cover and 
cover range Typical species 

Trees 12 5 Casuarina cristata (Belah) and Eucalyptus populnea subsp. 
bimbil (Poplar Box), 

Shrubs 2 10 Vachellia farnesiana (Mimosa Bush) 

Ground covers 
1 90 

Chloris truncata (Windmill Grass), Dichanthium sericeum 
subsp. sericeum (Queensland Bluegrass), Cymbopogon 
refractus (Barbed Wire Grass), and Enteropogon acicularis 
(Curly Windmill Grass). 

Description: Windmill Grass - Bluegrass derived grassland occurs across much of the northern 
portion of the study area, between Ch.99200 and Ch.115000. Small patches of Poplar Box Shubby 
Woodland are scattered throughout this extent. 

The  condition of  this  PCT is  moderate-good.  While some  areas  of  this  community s upport  isolated  
canopy  trees,  predominantly  Eucalyptus  populnea  subsp.  bimbil (Poplar  Box),  trees  are generally  
absent  from  this  PCT. Similarly,  shrubs  are  generally  absent,  although  Vachellia farnesiana  (Mimosa  
Bush)  occurs  frequently.  The  abundance of  exotic groundcovers  such as  Bidens  subalternans  
(Greater  Beggar's  Ticks),  Malva parviflora (Small-flowered Mallow),  Medicago  polymorpha is  high.  
Noxious  weeds  including  Xanthium  orientale  Californian burr,  Harissia  spp.  (Harrisia  cactus), 
Opuntia stricta (Prickly  Pear)  are  also common.  
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Photograph 10: Windmill grass-Bluegrass derived grassland 
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3.3  Threatened  ecological  communities  

3.3.1 		 Brigalow  within the  Brigalow  Belt  South,  Nandewar  and Darling Riverine  Plains 
bioregions  

Brigalow within the Brigalow Belt South, Nandewar and Darling Riverine Plains bioregions is listed 
as an Endangered Ecological Community (Brigalow EEC) under the TSC Act. 

To determine whether Brigalow-Belah woodland of the study area is commensurate with the 
definition of Brigalow EEC, as listed under the TSC Act, Brigalow-Belah woodland was assessed 
against key indicators for Brigalow EEC as specified in Identification guidelines for Endangered 
Ecological Communities: Brigalow within the Brigalow Belt South, Nandewar and Darling Riverine 
Plains bioregions (DECCW 2010) (Table 3-3). 

Table 3-3: Key indicators of Brigalow EEC under TSC Act 

Key Indicator Site Conditions 

Is the site in the Brigalow Belt South, Darling Riverine 
Plains or Nandewar bioregion? Yes 

Is the site on heavy, gilgaied, grey or brown cracking 
clay or clay-loam soils, on a flat or gentle rise on 
alluvial plains or undulating peneplains? 

Yes 

Is the site a woodland or forest dominated by brigalow 
(A. harpophylla) with a sparse low shrub understorey 
and/or open forb and grass groundcover? 

Yes 

Does the site contain a combination of the diagnostic 
tree species marked in bold in Table 1 of Identification 
guidelines for Endangered Ecological Communities: 
Brigalow within the Brigalow Belt South, Nandewar and 
Darling Riverine Plains bioregions (DECCW 2010)? 

Yes 

Does the site contain dense, even-aged brigalow 
regrowth or a cohort resulting from an earlier 
disturbance or clearing event? 

Yes. 
Most patches of Brigalow-Belah Woodland occurring 
in the study support even-aged brigalow regrowth, 
although immature Brigalow is scattered throughout. 

Does the site contain pockets of Belah on less gilgaied 
soils, or patches of Poplar box or Pilliga box on 
relatively sandy soil, intermixed with the brigalow? 

Yes. Belah (Casuarina cristata) is scattered 
throughout. At its northern extent, Poplar box 
(Eucalyptus populnea subsp. Bimbil) is present 
where Briglalow-Belah Woodland intergrades with 
Poplar Box Shrubby Woodland 
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Key Indicator Site Conditions 

Are there any plant species present at the site that are 
listed as characteristic in Table 1? 

Yes 
Brigalow (Acacia harpophylla) 
Warrior bush (Apophyllum anomalum) 
Nepine (Capparis lasiantha) 
Belah (Casuarina cristata) 
Poplar box (Eucalyptus populnea subsp. Bimbil) 
Wilga (Geijera parviflora) 
Climbing saltbush (Einadia nutans) 
Budda (Eremophila mitchellii) 
Thorny saltbush (Rhagodia spinescens) 
Windmill grass (Chloris truncata) 
Windmill grass (Enteropogon acicularis) 

It was determined that Brigalow-Belah Woodland of the study area is commensurate with Brigalow 
EEC, as listed under the TSC Act. 

3.3.2  Brigalow (Acacia harpophylla  dominant  and co-dominant)  

Brigalow (Acacia harpophylla dominant and co-dominant) is listed as an Endangered Ecological 
Community (Brigalow EEC) under the EPBC Act. 

To determine whether Brigalow-Belah woodland of the study area is commensurate with the 
definition of Brigalow EEC, as listed under the EBPC Act, Brigalow-Belah woodland was assessed 
against key diagnostic characteristics and condition thresholds as specified in Approved 
Conservation Advice for the Brigalow (Acacia harpophylla dominant and co-dominant) ecological 
community (DoE 2013b) (Table 3-4). 

Table 3-4: Key diagnostic species of Brigalow EEC under EPBC Act 

Characteristic Site Conditions 

Step 1 Key diagnostic characteristics 

A patch must include the following key diagnostic 
characteristics to be considered the Brigalow ecological 
community: 
The presence of Acacia harpophylla as one of the most 
abundant tree species in the patch. A. harpophylla is 
either dominant in the tree layer, or co-dominant with 
other species (notably Casuarina cristata, other species 
of Acacia, or species of Eucalyptus). 

Yes. Acacia harpophylla is the most abundant tree 
species in tall patches Brigalow-Belah Woodland in 
the study area. Casuarina cristata is scattered 
throughout in lower abundances, and at its northern 
extent in the study area, Poplar box (Eucalyptus 
populnea subsp. Bimbil) is present where Briglalow-
Belah Woodland intergrades with Poplar Box Shrubby 
Woodland 
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Characteristic Site Conditions 

AND 
In New South Wales - the patch meets one of the 
following NSW Vegetation Classification and 
Assessment (VCA) community descriptions. The NSW 
VCA communities are: VCA IDs 29, 31 and 35; as 
described in Benson et al. (2006) 

Yes. Brigalow - Belah woodland of the study area is 
commensurate with VCA ID 35: Brigalow - Belah 
woodland on alluvial often gilgaied clay soil mainly in 
the Brigalow Belt South Bioregion 

AND/OR 
The vegetation in the patch is Brigalow regrowth with 
species composition and structural elements broadly 
typical of one of the identified Qld REs or NSW 
vegetation communities (although species density may 
be reduced). This can be assumed to be the case where 
it has been at least 15 years since it was last 
comprehensively cleared (not just thinned); unless direct 
evidence proves otherwise. 

Yes. Species composition and structural elements of 
Brigalow - Belah woodland of the study area is 
broadly typical with VCA ID 35: Brigalow - Belah 
woodland on alluvial often gilgaied clay soil mainly in 
the Brigalow Belt South Bioregion 

Step 2 Condition thresholds 

A patch must meet the following condition thresholds to 
be considered the Brigalow ecological community: 
The patch is 0.5 ha or more in size; 

Yes. 

AND 
Exotic perennial plants comprise less than 50% of the 
total vegetation cover of the patch, as assessed over a 
minimum sample area of 0.5 ha (100 m by 50 m), that is 
representative of the patch. 

Yes. Exotic cover in the Brigalow – Belah woodland of 
the study area was relatively low, with vegetation 
sampling of this community (in BB3, BB4, BB5, BB6, 
BB20 and BB21) recording exotic groundcover 
ranging from 6 to 36 percent. 

Brigalow-Belah woodland along the road verge 
supports a higher abundance of exotic groundcovers 
than areas of this community further from the road 
edge. However, the cover of exotic species was 
visually assessed to be less than 50% across the 
broader patch. 

It was determined that Brigalow-Belah Woodland of the study area is commensurate with Brigalow 
EEC, as listed under the EPBC Act. 
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3.4  Noxious  Weeds  
Of the exotic species identified in the study area, three species are listed as noxious weeds in the 
Moree Plains LGA (Table 3-5). 

Table 3-5: Noxious weeds recorded within the study area 

Scientific Name Common Name Noxious Weed Class 

Lycium ferocissimum African boxthorn 4 

Harrisia species Harrisia cactus 4 

Opuntia stricta Prickly pear 4 

3.5  Groundwater dependent  ecosystems  
The Groundwater Dependent Ecosystem Atlas (BOM 2016) identified two Groundwater Dependent 
Ecosystems (GDEs) occurring in proximity to the study area: 

•	 Maynes Lagoon, classified as a wetland ecosystem that is dependent upon the surface 
expression of groundwater, or may have a groundwater component. he lagoon is located 
approximately 500 metres east and upstream of the proposal at its closest point between 
Ch.109400-111000. 

•	 Morella Watercourse, classified as a wetland ecosystem that is dependent upon the surface 
expression of groundwater, or may have a groundwater component. Refer to Section 3.1.3 
for further detail. The watercourse is located approximately 100 metres west of the study 
area at Ch.113000 at its closest point. 

3.6  Threatened species  and populations  

3.6.1  Database Search  Results  

The database searches identified six threatened flora species and 33 fauna species as having 
potential to occur within 10 kilometres of the study area. 

The probability of each of these locally recorded flora species to occur within the study area was 
considered using knowledge of each species’ habitat and lifecycle requirements with regard to the 
habitat present within the study area (Appendix B). The location and number of nearby, recent 
records were also considered in determining the probability of occurrence. 

It was determined that two threatened flora species and 12 threatened fauna species have a 
Moderate or High likelihood of occurrence in the study area (Table 3-6). Bionet Atlas records within 
10 kilometres of the study area are provided in Appendix F. 
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Table 3-6: Habitat assessment and surveys results 

Scientific name Common Name Status Potential 
occurrence 
(Low, Moderate, 
High, Recorded) 

TSC Act EPBC Act 

FLORA 

Desmodium campylocaulon Creeping Tick-trefoil E - Moderate 

Homopholis belsonii Belson's Panic E V High 

FAUNA 

Anseranas semipalmata Magpie Goose V Moderate 

Calyptorhynchus lathami Glossy Black-Cockatoo V Moderate 

Daphoenositta chrysoptera Varied Sittella V High 

Ephippiorhynchus asiaticus Black-necked Stork E High 

Grantiella picta Painted Honeyeater V V High 

Hieraaetus morphnoides Little Eagle V Moderate 

Jalmenus eubulus Pale Imperial Hairstreak CE Moderate 

Lophoictinia isura Square-tailed Kite V High 

Macropus dorsalis Black-striped Wallaby E Moderate 

Maccullochella peelii Murray Cod V High (in 
Macintyre River) 

Nyctophilus corbeni Corben's Long-eared Bat V V Moderate 

Pomatostomus temporalis 
temporalis 

Grey-crowned Babbler 
(eastern subspecies) 

V Known 

3.6.2  Field Survey  Results  

No threatened flora species were identified in the study area. One threatened fauna species, the 
Grey-crowned Babbler (Pomatostomus temporalis), was detected during the August survey of the 
study area. At least six individuals were observed in the north-east section of the proposed ancillary 
site south of Whalan Creek, in Poplar box shrubby woodland. 
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Homopholis belsonii (Belson’s Panic) 

Belson's Panic is a perennial grass growing to 0.5 m high that occurs on the northwest slopes and 
plains of NSW, mostly between Wee Waa, Goondiwindi and Glen Innes. It also occurs in 
Queensland, mainly in the Brigalow Belt South bioregion. 

In NSW, Belson's Panic is found on poor soils in dry woodlands, such as Belah Woodland, generally 
on higher, well-drained rises at elevations ranging from 200–520 metres. The species appears to be 
shade-dependant, as it has been found in greatest abundance in shady area beneath or between 
trees (DoE 2016). Three general types of habitat which support Belson's Panic: 

• 	 Rocky,  basaltic  hills  supporting  Eucalyptus  albens  (White Box)/Geijera parviflora  (Wilga)  
woodland with assorted shrubs  and  a number  of  grass  species.  It  was  generally  found  among  
fallen timber  at  the base of  trees  or  shrubs,  among branches  and  leaves  of  trees  hanging  to 
ground level  or  along  the  bottom  of  netting  fences.  

• 	 Flat  to  gently  undulating  alluvial  areas  supporting Casuarina cristata  (Belah)  forest  and  
sometimes  Acacia harpophylla  (Brigalow)  or  G.parviflora (Wilga).  Understorey  varied from  the 
presence of  only  Belson's  Panic  to  a  mixture  of  shrubs,  sub-shrubs  and grasses.  Many  of  the C. 
cristata  sites  were subject  to intermittent  inundation.  

• 	 Drainage  lines  supporting C. cristata  and  sandy  country  dominated by  Cypress  Pine-Bloodwood-
Ironbark-She-Oak  Forest.  

However, all woodland vegetation communities of the study area offer potential habitat to this 
species. 

Desmodium campylocaulon (Creeping Tick-trefoil) 

Creeping Tick-trefoil is a prostrate twining herb or erect perennial forb to one metre high, known 
primarily from the Collarenebri and Moree districts in the north-western plains of NSW. 

Distribution of the species is confined to grassland on clay soils, usually with Astrebla and Iseilema 
species and in NSW, grows on cracking black soils in the Narrabri, Moree and Walgett LGAs. 
Associated species include Acacia harpophylla, Astrebla pectinata and Sorghum, Dichanthium and 
Panicum species. Creeping Tick-trefoil flowers summer and autumn. 

Creeping Tick-trefoil was not identified in the study area during the March and August survey period. 
However, Windmill Grass - Bluegrass derived grassland that occurs across much of the northern 
portion of the study area offers potential habitat to this species. 

Grey-crowned Babbler (Pomatostomus temporalis) 

Distribution of the eastern subspecies of the Grey-crowned Babbler (temporalis) extends from Cape 
York south through Queensland, NSW and Victoria and formerly to the south east of South 
Australia. In NSW, the eastern sub-species occurs on the western slopes of the Great Dividing 
Range, and on the western plains reaching as far as Louth and Balranald. It also occurs in 
woodlands in the Hunter Valley and in several locations on the north coast of NSW. It may be extinct 
in the southern, central and New England tablelands. This species is typically found in open Box-
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Gum Woodlands on the slopes, and Box-Cypress-pine and open Box Woodlands on alluvial plains, 
and a variety of woodlands on fertile soils in coastal regions. 

Grey-crowned Babblers feed on invertebrates, on the trunks and branches of eucalypts and other 
woodland trees or on the ground. Nests are constructed and maintained in shrubs or sapling 
eucalypts, and occasionally in the outermost leaves of low branches of large eucalypts. The species 
breeds between July and February (OEH 2016c). 

Woodland PCTs of the study area offer potential foraging and nesting habitat to Grey-crowned 
Babbler. 

Koala (Phascolarctos cinereus) 

The type and condition of native vegetation occurring in the study area, existing habitat connectivity 
within and surrounding the study area, and locations of records of koalas have been considered in 
this assessment of koala habitat. 

Moree Plains Shire Koala Habitat Mapping 

Parsons Brinckerhoff was commissioned by the Moree Plains Shire Council to develop a Koala 
habitat map, identifying areas of potential habitat for koalas across the LGA. 

The resultant mapping (Parsons Brinckerhoff 2008) identifies two types of koala habitat as occurring 
within the study area. These include Primary habitat and Secondary habitat (Class B) which is 
defined as: 

Primary Habitat – areas of forest and/or woodland wherein primary food tree species comprise the 
dominant (i.e. ≥ 50%) overstorey tree species. Capable of supporting high density (≥ 0.75 Koala/ha) 
Koala populations. 

Secondary Habitat (Class B) – primary food tree species absent, habitat comprised of secondary 
and supplementary food tree species only. Capable of supporting viable, low density (< 0.10 
Koala/ha) populations. 

The River Red Gum community along Mungle Back Creek, Whalan Creek and the Macintyre River 
are considered Primary Koala habitat. The remaining woodland communities in the study area, 
including Poplar box and Brigalow woodland communities, are mapped as Secondary Habitat (Class 
B). This habitat is primarily located within the less disturbed narrow strip of vegetation that has been 
retained in the road reserve along the highway .The surrounding areas beyond the road reserve are 
primarily grassland or pasture which has no habitat value for koalas. 

Records of koalas in the Border Rivers-Gwydir Catchment show that there are no records of koalas 
occurring within 10 kilometres of the study area. The closest record to the study area occurred 
approximately 21 kilometres to the south east in 2006. There are only four records within 25 
kilometres of the study area. 

Bionet Records 
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There are 45 additional koala sightings recorded in the Bionet database that occur 25-50 kilometres 
to the south and southeast of the study area. These are all located east of the Newell Highway 
closer to Moree. The majority of these records are associated with riparian habitat along Gil Gil and 
Croppa Creeks which connect to the Bullala National Park. 

EPBC Koala habitat assessment tool 

The Koala habitat assessment tool provided in EPBC Act Referral Guidelines for the vulnerable 
koala (combined populations of Queensland, New South Wales and the Australian Capital Territory) 
(DoE 2014) has been utilised to determine the sensitivity, value and quality of habitat within the 
study area, and, therefore, whether it contains habitat critical to the survival of the Koala (Table 3-7). 

It was determined that habitat of the study area scored +2. Areas that score five or more using the 
habitat assessment tool for the koala contain habitat critical to the survival of the koala. Areas that 
score four or less using the koala habitat assessment tool do not contain habitat critical to the 
survival of the koala (DoE 2014). Accordingly, the study area does not support habitat critical to the 
survival of the koala. 

Table 3-7: Koala habitat assessment tool (DoE 2014) 

Attribute Score Inland Criteria Result (score for study area) 

+2 (high 
Evidence of one or more 
koalas within the last 5 
years. 

0 

No evidence of koalas identified during current surveys. No 
records of koalas within 10 kilometres of the study area. 

Koala 
Occurrence +1 

(medium) 

Evidence of one or more 
koalas within 2 km of the 
edge of the impact area 
within the last 10 years. 

0 (low) None of the above. 

Vegetation 
composition 

+2 (high 

Has forest, woodland or 
shrubland with emerging 
trees with 2 or more 
known koala food tree 
species, OR 
1 food tree species that 
alone accounts for >50% 
of the vegetation in the 
relevant strata. 

+2 

Two koala feed tree species occur in woodland PCTs of 
the study area: Eucalyptus populnea subsp. bimbil (Poplar 
Box) and Eucalyptus camaldulensis (River Red Gum). 

+1 
(medium) 

Has forest, woodland or 
shrubland with emerging 
trees with only 1 species 
of known koala food tree 
present. 

0 (low) None of the above. 
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Attribute Score Inland Criteria Result (score for study area) 

Habitat 
connectivity 

+2 (high 
Area is part of a 
contiguous landscape ≥ 
1000 ha. 0 

Study area is located in a highly modified landscape, from 
which native vegetation has been largely removed for 
broadscale agriculture. Refer to Section 3.3.2.4 for further 
detail. 

+1 
(medium) 

Area is part of a 
contiguous landscape < 
1000 ha, but ≥ 500 ha. 

0 (low) None of the above. 

Key 
existing 
threats 

+2 (high 

Little or no evidence of 
koala mortality from 
vehicle strike or dog 
attack at present in areas 
that score 1 or 2 for koala 
occurrence. 
Areas which score 0 for 
koala occurrence and 
have no dog or vehicle 
threat present 

0 

Study area scores 0 for koala occurrence, however the 
volume of traffic conveyed by the Newell Highway presents 
a susbstantial vehicle threat to koalas. 

+1 
(medium) 

Evidence of infrequent or 
irregular koala mortality 
from vehicle strike or dog 
attack at present in areas 
that score 1 or 2 for koala 
occurrence, OR 
Areas which score 0 for 
koala occurrence and are 
likely to have some 
degree dog or vehicle 
threat present. 

0 (low) 

Evidence of frequent or 
regular koala mortality 
from vehicle strike or dog 
attack in the study area 
at present, OR 
Areas which score 0 for 
koala occurrence and 
have a significant dog or 
vehicle threat present. 

Recovery 
value +2 (high 

Habitat is likely to be 
important for achieving 
the interim recovery 
objectives for the relevant 
context, as outlined in 
Table 1. 

0 

Woodland vegetation of the study area occurs as narrow 
linear roadside patches of vegetation, generally restricted 
to within the road corridor, and maintains minimal 
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Attribute Score Inland Criteria Result (score for study area) 

+1 
(medium) 

Uncertain whether the 
habitat is important for 
achieving the interim 
recovery objectives for 
the relevant context, as 
outlined in Table 1. 

vegetative connectivity with any remnants of native 
vegetation outside of the study area. 

0 (low) 

Habitat is unlikely to be 
important for achieving 
the interim recovery 
objectives for the relevant 
context, as outlined in 
Table 1. 

TOTAL SCORE: +2 

Koala habitat connectivity 

The majority of land within and surrounding the study area consists of grassland and pasture which 
has limited habitat value for koalas. Consequently habitat connectivity in the locality of the study 
area is poor. The closest national park is situated 50km to the east of the study area, followed by 
Bullala National park approximately 60km to the south of the study area. The remainder of the 
locality is cleared agricultural land that provides little dispersal potential for koalas except for along 
sparsely vegetated riparian corridors that may provide tenuous connectivity to small patches of 
habitat. 

It is highly unlikely that any of the vegetated areas within the study area have potential to provide 
core habitat for koalas despite mapping showing primary and secondary habitat within the study 
area. This mapping has been designated based on the presence of feed tree species alone and has 
not considered the relatively small size and shape of vegetation, the fragmentation and lack of 
connectivity of these patches to quality habitats. These factors and the lack of records of any koalas 
within 10km of the study area suggest that there is a low likelihood that vegetation in the study area 
would support a persistent koala population. 
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3.6.3  Terrestrial  fauna  habitat  
 

Woodland 

Woodland habitat occurs throughout the study area in patches within and adjacent to the road 
corridor and in ancillary sites. Woodland habitat includes the following vegetation communities (as 
described in Section 3.2) which collectively occupy 125.2 hectares of the study area: 

• Brigalow-Belah Woodland. 
• Belah Woodland. 
• Poplar Box shrubby woodland. 
• River Red Gum Open Woodland. 

These woodland communities provide habitat for a wide range of terrestrial fauna, including birds, 
microbats, macropods, reptiles, rodents and small marsupials. 

Flowering plants that commonly occur within woodlands of the study area include eucalypts and 
acacias that offer nectar, pollen and eucalypt sap for highly mobile nectivorous birds including such 
as Red Wattlebird (Anthochaera carunculata, Fuscous Honeyeater (Ptilotula fusca) and White-
plumed Honeyeater (Ptilotula penicillata). 

Small woodland birds, including Superb fairy wren (Malurus cyaneus), Variegated fairy wren 
(Malurus lamberti), and Silvereye (Zosterops lateralis) are abundant where a mosaic of open ground 
and shrubs provides good foraging and shelter habitat respectively. 

Larger birds including parrots, cockatoos, butcherbirds and apostlebirds (Struthidea cinerea) were 
frequently observed in woodland habitats. The taller trees and stags provide potential roosting and 
perching habitat for foraging raptors including the Black Kite (Milvus migrans), Nankeen Kestrel 
(Falco cenchroides) and Whistling Kite (Haliastur sphenurus). 

Grasses and herbs of the groundlayer offer a foraging resources to herbivorous mammals such as 
Eastern Grey kangaroo (Macropus giganteus), Swamp Wallaby (Wallabia bicolor) and Common 
Wallaroo (Macropus robustus). These species were frequently observed in denser stands of 
vegetation sheltering from the midday sun amongst the woodland communities, as woodland 
vegetation within the road corridor provides the only shade and structural shelter within the highly-
modified agricultural landscape. Other groundlayer microhabitats such as rocky features, dense leaf-
litter and hollow logs were generally absent. Some fallen timber occurs in patches of mature 
vegetation (as occurs adjacent to the proposed ancillary site south of Whalan Creek) but is sparse in 
most areas along the road corridor. 

Woodland vegetation of the study area supports potential habitat for the following threatened 
species: 

• Painted Honeyeater. 
• Grey-crowned Babbler. 
• Glossy Black Cockatoo. 
• Varied Sittella. 
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• Little Eagle. 
• Black-striped Wallaby. 
• Corben’s Long-eared bat. 

Photograph 12: Woodland habitat 

Grassland 

Grassland habitats include the derived grassland, cleared/disturbed areas and crop/pasture 
vegetation communities as described in Section 3.2, and covers 141.8 hectares of the study area. 
Groundlayer vegetation provides foraging habitat for macropods, raptors and cryptic rodents and 
marsupials. Shrubs which occur discontinuously throughout the grassland habitats provide 
additional habitat for small bird species. There is a distinct lack of woody vegetation within grassland 
habitat which makes much of the study area devoid of fallen timber and leaf litter. Rocky habitats 
and permanent hydrological features were also absent from open grassland. 

Raptors including the Nankeen Kestrel, Black Kite, and Black-shouldered Kite were frequently 
observed foraging above grassland habitats across the study area. 

Threatened species including the Black-striped Wallaby (Macropus dorsalis) and Little Eagle 
(Hieraaetus morphnoides) may forage in grassland within the study area. 
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Hollow-bearing trees 

Hollow-bearing trees were sparsely distributed along the existing and proposed road corridor. 
Species with hollows included Eucalyptus populnea (Poplar Box), Eucalyptus camaldulensis (River 
Red Gum), Casuarina sp. and dead stags. Overall 162 hollows were observed in 48 stags and live 
hollow-bearing trees within the study area. An inventory of tree hollows is provided in Appendix G. 

Vegetation within the study area in proximity to ancillary facility No. 2 and the Boggabilla boat ramp 
supported a mature canopy with abundant hollow-bearing trees. No hollow-bearing trees were 
located within the construction footprint within ancillary facility No. 2 or the Boggabilla boat ramp 
site, and so these hollow-bearing that will not be affected by the proposal were not comprehensively 
mapped. 

Characteristics of hollows dictate their suitability for different fauna groups or species. Hollow-
dependent fauna are defined as species that rely on tree hollows for shelter, roosting, or nesting at 
some stage in their life cycle (Moloney et al. 2002). Several hollow-dependent species occur in the 
study area, including Sulphur-crested Cockatoo (Cacatua galerita), Laughing Kookaburra (Dacelo 
novaeguineae) and Galah (Eolophus roseicapillus). Small-hollow and fissures offer potential 
roosting habitat to microbats. Hollow-bearing trees offer potential nesting and roosting habitat to 
locally occurring threatened species including Glossy Black-Cockatoo (Calyptorhynchus lathami) 
and Corben's Long-eared Bat (Nyctophilus corbeni). Tree hollows are a highly limited resource 
within the largely treeless landscape surrounding the study area, and consequently they are of high 
conservation value for biodiversity. 

Culverts 

A total of 29 culverts that provide for cross drainage beneath the existing highway were inspected to 
identify the presence of microbats. This included identifying microbats that may roost within culverts 
during the day, or evidence of microbat presence, such as guano. 

No microbats, or potential presence of microbats were identified in any culverts in the study area. 
Five culverts supported mud nests of Fairy martins (Petrochelidon ariel) and Welcome swallows 
(Hirundo neoxena). Generally, culverts were less than 0.75m high and the entrances and exits of 
many were obscured by dense and overhanging groundlayer vegetation, potentially obstructing 
microbat access to the culverts. 
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3.6.4  Aquatic fauna  habitat  

A number of named and unnamed creeks and ephemeral watercourses transect the study 
area that support temporary and permanent aquatic habitat. 

Ephemeral watercourses 

Ephemeral watercourses that transect the study area, including Mungle Back Creek, Whalan 
Creek, Wallaby Creek and a number of unnamed watercourses, offer temporary aquatic 
habitat following heavy rain and localised flooding of the Macintyre River and associated 
floodplains. Most of these watercourses were dry during both survey periods, although Whalan 
Creek supported isolated pools that offer temporary habitat to commonly occurring amphibians 
such as Spotted Marsh Frog (Limnodynastes tasmaniensis). Standing water found at the inlets 
and outlets of some culverts in the road corridor also offer temporary aquatic habitat. 

Watercourses that transect the study area have been classified as Class 3 and 4 waterways, 
in accordance with Fairfull and Witheridge (2003) (Table 3-8). 

Table 3-8: Waterway classifications within the study area 

Chainage Watercourse Waterway Classification 

86900 Mungle Back Creek Class 3 (minimal fish habitat). Intermittent flow and 
potential refuge, breeding or feeding areas for some 
aquatic fauna (e.g. fish, yabbies). Semi - permanent 
pools form within the waterway or adjacent wetlands 
after a rain event. 99200 Whalan Creek 

90250 Wallaby Creek 

Class 4 (unlikely fish habitat). Waterway with 
intermittent flow following rain events only, little or 
no defined drainage channel, little or no flow or free 
standing water or pools after rain events (e.g. dry 
gullies or shallow floodplain depressions with no 
permanent aquatic flora present). 

92800 Unnamed watercourse 

109500 Unnamed watercourse 

112500 Unnamed watercourse 

Macintyre River 
The Macintyre is a perennial river that comprises a Class 1 waterway (major fish habitat). The 
river is approximately 20 metres wide where it adjoins the ancillary site, and is fringed by a 
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relatively intact riparian corridor. The river offers habitat to commonly occurring aquatic birds 
such as Pacific Black Duck (Anas superciliosa) and Australian pelican (Pelecanus 
conspicillatus). The river offers potential habitat to the threatened Murray Cod (Maccullochella 
peelii). 

3.7  Wildlife  connectivity  corridors   
The study area is located in a highly modified environment, in which much of the native 
vegetation has been cleared for broadscale agricultural development. 

Fauna habitat within the road corridor is highly fragmented and woodland habitats occur as 
narrow linear remnants that are generally isolated from other patches of woodland habitats 
that occur in the surrounding locality. Vegetative links that may facilitate the movement of 
fauna into and through the study area are limited to riparian vegetation associated with Mungle 
Back Creek and Whalan Creek. These riparian corridors provide tenuous links between 
vegetation of the study area and vegetation occurring in adjoining private properties, upstream 
and downstream of the study area. 

This limited habitat connectivity reduces the likelihood of many animals moving into and 
through the study area, with the exception of highly mobile birds, large terrestrial mammals 
and flying mammals (microchiropteran and megachiropteran bats species). The lack of canopy 
connectivity may reduce potential movement of arboreal mammals into and through the study 
area, and gaps between patches of habitat may deter the movement of cover-dependent bird 
species. 

3.8  State  Environmental  Planning Policies   

3.8.1  State  Environmental  Planning Policy  No 44—Koala Habitat  Protection   

SEPP 44 lists 10 tree species that are considered indicators of ‘Potential Koala Habitat’. The 
presence of any of the species listed on a site proposed for development triggers the 
requirement for an assessment for ‘Potential Koala Habitat’. SEPP 44 defines potential Koala 
Habitat as “areas of native vegetation where the trees of the types listed in Schedule 2 
constitute at least 15% of the total number of trees in the upper or lower strata of the tree 
component“. 

Two tree species listed under Schedule 2 of SEPP 44 – ‘Koala Habitat Protection’ occur within 
woodland PCTs of the study area: Eucalyptus populnea subsp. Bimbil (Poplar Box) and 
Eucalyptus camaldulensis (River Red Gum). Based upon the abundance of these feed trees in 
woodland PCTs, the subject site is regarded as ‘Potential Koala Habitat’ in accordance with 
the provisions of SEPP 44. No koalas were recorded on the subject site and no evidence of 
their presence was similarly detected. As a result, the subject site is not considered to be Core 
Koala Habitat, in accordance with SEPP 44. 
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3.9  Matters  of  National  Environmental  Significance  
Matters of National Environmental Significance (MNES) are identified by the Protected Matters 
Report generated by the Protected Matters Search (Appendix A). In addition to the threatened 
flora species, threatened and migratory fauna species and ecological communities listed in 
Sections 3.2 and 3.3, one Nationally Important Wetland is located within 10 kilometres of the 
study area. No other ecological MNES, such as World Heritage Properties, Commonwealth 
Heritage Places or Critical Habitats were identified within 10 kilometres of the study area. 

3.9.1  Morella  Watercourse  /  Boobera  Lagoon /  Pungbougal  Lagoon - NSW095  

Morella Watercourse is located approximately 100 metres west of the study area at Ch.113000 
(at its closest point), in the northern extent of the study area, and occurs in proximity to the 
study area between Ch.112300 and Ch.113700. 

This wetland covers 460 hectares (approximately 23 kilometres in length). Boobera Lagoon 
and the Morella Watercourse are remnant features of a previous course of the Macintyre 
River. It is one of the few permanent waterbodies in the arid environment of the Murray-Darling 
Basin. 

This nationally important wetland offers habitat to threatened and migratory species, with the 
Brolga (Grus rubicundus) and Glossy-black Cockatoo (Calyptorhynchus lathami) having been 
recorded within the wetland. Species listed under JAMBA and / or CAMBA which have been 
recorded in the area include the Great Egret (Ardea alba), and Cattle Egret (Ardeola ibis) (DoE 
2016). 
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4 Impact assessment  

4.1  Construction impacts  

4.1.1  Removal  of  native vegetation  

Clearing of native vegetation is required for the proposal. The areas of each vegetation 
community to be cleared from the road construction footprint and ancillary sites are listed in 
Table 4-1. 

Table 4-1: Vegetation to be cleared 

Plant Community Type Area in study area (hectares) Area to be cleared from 
construction footprint 

Brigalow-Belah Woodland 
(Brigalow EEC) 

51.6 17.5 

Belah Woodland 14.4 5.5 

Poplar Box shrubby woodland 53.0 10.6 

River Red Gum Open Woodland 6.2 0.4 

Windmill Grass - Bluegrass derived 
grassland 

127.8 41.2 

Cleared and Disturbed 11.0 0.1 

Crop/Pasture 3.0 0 

Total 267.0 75.3 

Vegetation to be cleared persists within the road corridor as narrow, linear patches, and these 
patches are generally isolated from other patches of vegetation that occur in the surrounding 
locality. 

Vegetation structure is highly modified in some areas that support woodland communities: 
vegetation that occurs along the road verge in these areas generally supports only scattered 
shrub and groundlayer species; canopy trees are absent. Canopy trees may have previously 
been removed from the road verge to achieve required lines of sight, particularly from the 
inside of road curves. 

Loss of threatened ecological community 

Table 4-1 indicates a total of 17.16 hectares of Brigalow-Belah Woodland, commensurate with 
Brigalow within the Brigalow Belt South, Nandewar and Darling Riverine Plains bioregions, 
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listed as an EEC under the TSC Act and Brigalow (Acacia harpophylla dominant and co-
dominant), listed as an EEC under the EPBC Act, will be cleared from the road corridor. 

As described in Section 3.2.2, Brigalow-Belah Woodland of the study area occurs as narrow 
linear roadside patches of vegetation, generally restricted to within the road corridor. The 
groundlayer is degraded by the abundance of exotic species (including noxious weeds), 
disturbance along the road verge resulting from regular mowing, enriched run-off from the 
pavement and dumping of rubbish. Exotic groundcovers occur in highest abundance along the 
disturbed margins, including the road verge; there was a recorded range of 6 to 36 percent 
cover of exotic species in vegetation quadrats. Brigalow-Belah Woodland that occurs along 
the road verge generally supports only characteristic shrub species and groundlayer species; 
canopy trees are absent. 

In summary, Brigalow-Belah Woodland to be removed from the study area is highly 
fragmented, is degraded by edge effects, and supports a diversity of exotic and noxious 
weeds throughout. However, sampling of this community with vegetation quadrats found there 
was less than 50% exotic cover, and native cover values were generally within or exceeded 
benchmark values for the corresponding PCT. As such, the TEC is considered to be in 
Moderate to Good condition, despite being degraded, and also falls within the EPBC condition 
thresholds. Mitigation measures are proposed to minimise the impacts of the clearance of this 
threatened ecological community (refer to Section 6). 

4.1.2  Removal  of  threatened fauna habitat   

A total of 75.3 hectares of fauna habitat will be cleared (Table 4-2), although this includes 
41.06 hectares of grassland that offers limited habitat resources to fauna. Within the area of 
habitat to be removed, a total of 11 hollow-bearing trees will be cleared from the road corridor. 
Hollow-bearing trees that fall within the construction footprint are predominantly located 
between Ch.94900 and Ch.96900, within Brigalow - Belah Woodland and Poplar Box shrubby 
woodland. No hollow-bearing trees will be cleared as part of the works proposed at the 
Boggabilla boat ramp site. 

Table 4-2: Fauna habitat to be cleared 

Habitat Type Area in study area 
(hectares) 

Area to be cleared from 
construction footprint 

Woodland 125.2 34 

Grassland 141.8 41.3 

Total 267 75.3 
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4.1.3  Aquatic impacts  

Construction activities and in particular drainage upgrades at watercourses would result in 
potential alteration and/or degradation of aquatic habitats located along the proposal 
alignment. The installation of the water pump in proximity to the McIntyre River would also 
result in potential degradation of this aquatic habitat. Impacts would most likely arise from run-
off from cleared and disturbed areas adversely affecting water quality in watercourses. 
Additional potential impacts include spills or leaks of road construction materials including 
fuels, lubricants and hydraulic oils from construction plant and equipment. 

Erosion and sediment control measures would need to be in place to manage impacts on 
aquatic habitats during construction. Provided the implementation of these measures, it is 
considered the proposal would not have a significant impact on aquatic habitats. 

Once operational, the proposal is expected to have negligible impacts on aquatic habitats. 

4.1.4  Injury  and mortality  

Fauna injury or mortality may occur during vegetation clearing activities, or may result from 
collisions with vehicles or plant, or accidental entrapment in plant, trenches or other works. 
Microbat mortality may occur during vegetation clearing if microbats are roosting in hollow-
bearing trees. 

The majority of fauna species recorded within the study were highly mobile bird and mammal 
species and these species are likely to be able to move away from vegetation clearing 
activities quite readily. 

Fauna mortality resulting from vehicle strike is unlikely to significantly differ from current levels, 
as the nature and extent of the proposal will not differ significantly from the existing road 
environment. 

4.2  Indirect/operational  impacts  

4.2.1  Wildlife  connectivity  and habitat  fragmentation  

The study area is located in a highly modified environment, in which much of the native 
vegetation has been cleared for broadscale agricultural development. 

Fauna habitat within the road corridor is highly fragmented and woodland habitats occur as 
narrow linear remnants that are generally isolated from other patches of woodland habitats 
that occur in the surrounding locality. Vegetative links that may facilitate the movement of 
fauna into and through the study area are limited to riparian vegetation associated with Mungle 
Back Creek and Whalan Creek. These riparian corridors provide tenuous links between 
vegetation of the study area and vegetation occurring in adjoining private properties, upstream 
and downstream of the study area. 

The proposal will result in a widening of the existing gap between patches of habitat occurring 
on the east and west side of the Newell Highway, and on opposite side of local roads. 
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4.2.2  Edge effects on  adjacent  native vegetation  and habitat  

Despite falling within the moderate to good category under the definitions provided in the 
BioBanking Assessment Methodology, the areas of native vegetation to be removed from the 
existing edge of the Newell Highway are currently subject to edge effects, with disturbed soils 
and presence of weedy exotic species, particularly close to the road edge. Groundlayer 
vegetation of the road verge is degraded by the abundance of exotic species, disturbance 
resulting from regular mowing and enriched run-off from the pavement, and dumping of 
rubbish. The proposal could potentially result in expansion of the existing edge effects. 

4.2.3  Invasion and spread of  weeds  

Three exotic species recorded in the study area are listed as noxious weeds in the Moree 
Shire Council Local Control Authority area. Invasive exotic grasses such as Eragrostis curvula 
(African Lovegrass) also represent a threat to native vegetation. Although this species occurs 
infrequently along the road verge, an increase in the movement of people, vehicles, 
machinery, vegetation waste and soil during and following construction of the proposal may 
facilitate the introduction or spread of this weed within and outside the study area. 

Disturbed areas, such as those in which earthworks are to be carried out, would be particularly 
susceptible to weed establishment. Management measures will be required to minimise the 
risk of introduction and spread of weeds. 

4.2.4  Invasion and spread of  pathogens  and disease  

The proposal has the potential to increase the spread of pathogens that threaten native 
biodiversity values. The soil-borne pathogen Phytophthora cinnamomi (Phytophthora) is 
known to occur in the Border Rivers-Gwydir Catchment Management Region, although it is not 
known to be associated with the any of the vegetation communities in the study area. 

Phytophthora infects roots and is associated with damage and death to native plants. It may 
be dispersed over large distances in flowing water, such as storm runoff, or may be spread 
within a site via mycelial growth from infected roots to roots of healthy plants. Propagules of 
Phytophthora may also be dispersed by vehicles (e.g. cars and earth moving equipment), 
animals, walkers and movement of soil. It is listed as a Key Threatening Processes under TSC 
Act. No evidence of Phytophthora was observed in the study area, but there may be an 
increased risk of dispersal as a result of the proposal. Precautionary measures are 
recommended during construction. 

4.2.5  Changes to hydrology  

Culvert replacement at locations where smaller watercourses are conveyed beneath the 
highway may require a temporary water diversion to enable ground work (such as placement 
of a drainage rock blanket to allow free drainage) and installation of new culverts. 
The watercourse would then be re-routed along its natural course. These temporary diversions 
may result in a temporary alteration in downstream habitats and flow patterns, although the 
majority of watercourses transecting the study area are ephemeral. 
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4.2.6  Noise and vibration   

A noise impact assessment has been carried out for the proposal (refer to Appendix C of the 
REF). While construction activities will result in localised and temporary noise and vibration 
impacts, operation of the proposal is predicted to provide negligible change in the noise levels 
when compared with the No Build option. 

4.2.7  Groundwater  dependent  ecosystems  

Construction work in close proximity to the Maynes Lagoon and the Morella Watercourse has 
the potential to impact these groundwater dependent ecosystems. However, the risk of 
construction impacts is considered to be low as there are no very shallow cutting at these 
locations, construction work be confined to within the Newell Highway Road reserve, and no 
dewatering is proposed at these locations. 

4.3  Cumulative  impacts  
The study area is located in a highly modified landscape from which native vegetation has 
been largely removed. With the exception of additional heavy duty pavement projects planned 
for the region, there are no known concurrent or future major projects or large scale 
developments planned for the surrounding area, and it is considered that there are no other 
impacts that would cumulatively impact the study area. 

4.4  Assessments of  significance   
Assessments of Significance were undertaken for all relevant threatened species, populations 
and communities listed under the Threatened Species Conservation Act 1995 (TSC Act) that 
were recorded, or for which potential habitat occurs in the study area. The assessments of 
significance are provided in Appendix H . 

Significant Impact Assessments using the Environment Protection and Biodiversity 
Conservation Act 1999 (EPBC Act) Significant Impact Guidelines (DoE 2013) were undertaken 
for the threatened species and communities listed under the EPBC Act that were recorded or 
for which habitat occurs in the study area. The impact assessments are provided in Appendix 
I. 

The threatened species, populations and communities recorded or considered to have a high 
to moderate likelihood of occurrence in the study area are listed in Table 4-3 The likelihood 
occurrence for each threatened entity is provided in Appendix B. 
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Table 4-3: Threatened species and ecological communities for which impact assessments have been 
undertaken 

Threatened entity TSC 
Act 
Status2 

EPBC 
Act 
Status1 

Likelihood of 
occurrence 

Impacts of proposal 

Brigalow within the Brigalow 
Belt South, Nandewar and 
Darling Riverine Plains 
bioregions Endangered 
Ecological Community 

E E Known Loss of up to 17.5 hectares 

Homopholis belsonii (Belson's 
Panic) 

E V High Loss of up to 34 hectares of potential 
habitat (offered by woodland 
vegetation communities) 

Desmodium campylocaulon 
(Creeping Tick-trefoil 

E - Moderate Loss of up to 41.3 hectares of 
potential habitat (offered by grassland 
communities) 

Grey-crowned Babbler 
(Pomatostomus temporalis) 

Known Loss of up to 34 hectares of potential 
habitat 

Magpie Goose (Anseranas 
semipalmata) 

V Moderate Potential degradation of potential 
habitat offered by Macintyre River 

Glossy Black-Cockatoo 
(Calyptorhynchus lathami) 

V Moderate Loss of up to 11 hollow-bearing trees 
(marginal nesting habitat) 
Loss of up to 34 hectares of potential 
habitat (offered by woodland 
vegetation communities) 

Varied Sittella (Daphoenositta 
chrysoptera) 

V High Loss of up to 34 hectares of potential 
habitat (offered by woodland 
vegetation communities) 

Black-necked Stork 
(Ephippiorhynchus asiaticus) 

E High Potential degradation of potential 
habitat offered by Macintyre River 

Painted Honeyeater (Grantiella 
picta) 

V V High Loss of up to 34 hectares of potential 
habitat (offered by woodland 
vegetation communities) 

Little Eagle (Hieraaetus 
morphnoides) 

V Moderate Loss of up to 75.3 hectares of 
potential habitat (offered by woodland 
and grassland vegetation 
communities) 

Pale Imperial Hairstreak 
(Jalmenus eubulus) 

CE Moderate Loss of up to 17.5 hectares of 
potential habitat (Brigalow-Belah 
woodland) 

Square-tailed Kite 
(Lophoictinia isura) 

V High Loss of up to 34 hectares of potential 
habitat (offered by woodland 
vegetation communities) 

Black-striped Wallaby 
(Macropus dorsalis) 

E Moderate Loss of up to 34 hectares of potential 
habitat (offered by woodland 
vegetation communities) 
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Threatened entity TSC 
Act 
Status2 

EPBC 
Act 
Status1 

Likelihood of 
occurrence 

Impacts of proposal 

Murray Cod (Maccullochella 
peelii) 

V High (in 
Macintyre 
River) 

Potential degradation of potential 
habitat offered by Macintyre River 

Corben's Long-eared Bat 
(Nyctophilus corbeni) 

V V Moderate Loss of up to 11 hollow-bearing trees 
(potential roosting habitat) 
Loss of up to 34 hectares of potential 
habitat (offered by woodland 
vegetation communities) 

1.  Conservation status  under  EPBC  Act:  V  =  Vulnerable  

2.  Conservation status  under  TSC  Act:  CE  =  Critically  Endangered,  E  =  Endangered,  V  =  Vulnerable  

The conclusions of the assessments of significance (7-part test) carried out for each 
threatened entity listed under the TSC Act, as provided in Appendix H, are summarised in 
Table 4-4. The conclusions of the EPBC Significant Impact Assessments carried out for each 
threatened entity listed under the EPBC Act, as provided in Appendix I, are summarised in 
Table 4-5. 

Table 4-4: Results of assessments of significance (as per Appendix H) 

Assessment of Significance Question1 

Threatened Entity a b c d e f g Likely
Significant 
Impact? 

Brigalow within the Brigalow Belt South, 
Nandewar and Darling Riverine Plains 
bioregions Endangered Ecological 
Community 

X X N N X N Y No 

Homopholis belsonii (Belson's Panic) N X X N X N Y No 

Desmodium campylocaulon (Creeping Tick-
trefoil 

N X X N X N Y No 

Grey-crowned Babbler (Pomatostomus 
temporalis) 

N X X N X N Y No 

Magpie Goose (Anseranas semipalmata) N X X N X N Y No 

Glossy Black-Cockatoo (Calyptorhynchus 
lathami) 

N X X N X N Y No 

Varied Sittella (Daphoenositta chrysoptera) N X X N X N Y No 
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Assessment of Significance Question1 

Black-necked Stork (Ephippiorhynchus 
asiaticus) 

N X X N X N Y No 

Painted Honeyeater (Grantiella picta) N X X N X N Y No 

Little Eagle (Hieraaetus morphnoides) N X X N X N Y No 

Pale Imperial Hairstreak (Jalmenus eubulus) N X X N X N Y No 

Square-tailed Kite (Lophoictinia isura) N X X N X N Y No 

Black-striped Wallaby (Macropus dorsalis) N X X N X N Y No 

Murray Cod (Maccullochella peelii) N X X N X N Y No 

Corben's Long-eared Bat (Nyctophilus 
corbeni) 

N X X N X N Y No 

Notes:  Y=  Yes  (negative impact),  N=  No (no or  positive impact),  X=  not  applicable,  ?=  unknown impact.  

1.		 Significance Assessment  Questions  as  set  out  in the Threatened Species  Conservation Act  1995/  Environmental  Planning 
and Assessment  Act  1979.  

a)		 in the case of a  threatened species,  whether the action proposed is likely to have an adverse effect on  the life cycle of the  species such  
that a viable local population of the species is  likely to be placed at risk of  extinction,  

b)		 in the case of  an endangered population,  whether  the action proposed is  likely  to have an adverse effect  on the life cycle of  the 
species  that  constitutes  the endangered population such  that  a viable local  population of  the species  is  likely  to  be  placed  at 
risk  of  extinction,  

c) 		 in the case  of  an endangered ecological  community  or  critically  endangered ecological  community,  whether  the action proposed:   

(i)		 is  likely  to have an  adverse effect  on the extent  of  the  ecological  community  such that  its  local  occurrence is  likely  to be  
placed at  risk  of  extinction,  or  

(ii)  is  likely  to substantially  and adversely  modify  the composition of  the  ecological  community  such  that  its  local oc currence is  
likely  to be placed at  risk  of  extinction,  

d)		 in relation to the habitat  of  a  threatened species,  population or  ecological c ommunity:   

(i)		 the extent  to  which habitat  is  likely  to be  removed or  modified as  a  result  of  the action proposed,  and  

(ii) 		 whether  an area of  habitat  is  likely  to become  fragmented or  isolated  from  other  areas  of  habitat  as  a  result  of  the proposed 
action,  and  

(iii)  the importance of  the habitat  to be  removed,  modified,  fragmented or  isolated to the  long-term  survival of   the  species,  
population or  ecological  community  in the  locality,  

e)  whether  the action  proposed is  likely  to have an  adverse  effect  on critical  habitat  (either  directly  or  indirectly),  

f)  whether  the action  proposed is  consistent  with the objectives  or  actions  of  a recovery  plan or  threat  abatement  plan,   

g)		 whether  the action  proposed  constitutes  or  is  part  of  a  key  threatening  process  or  is  likely  to  result  in  the operation of,  or  increase 
the impact  of,  a  key  threatening process.  
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Table 4-5: Results of EPBC Significant Impact Assessments (as per Appendix I) 

Significant impact criteria2 3 

Threatened Entity a b c d e f g h i Likely Significant
Impact? 

Brigalow (Acacia harpophylla 
dominant and co-dominant) 

N N N N N N N - - No 

Homopholis belsonii (Belson's 
Panic) 

N N N N N N N N N No 

Painted Honeyeater (Grantiella 
picta) 

N N N N N N N N N No 

Murray Cod (Maccullochella 
peelii) 

N N N N N N N N N No 

Corben's Long-eared Bat 
(Nyctophilus corbeni 

N N N N N N N N N No 

2 An action is likely to have a significant impact on a vulnerable species if there is a real chance or possibility that it will: 
a) lead to a long-term decrease in the size of an important population of a species 
b) reduce the area of occupancy of an important population 
c) fragment an existing important population into two or more populations 
d) adversely affect habitat critical to the survival of a species 
e) disrupt the breeding cycle of an important population 
f) modify, destroy, remove or isolate or decrease the availability or quality of habitat to the extent that the species is likely to 
decline 
g) result in invasive species that are harmful to a vulnerable species becoming established in the vulnerable species’ habitat 
h) introduce disease that may cause the species to decline, or 
i) interfere substantially with the recovery of the species. 

3An action is likely to have a significant impact on a critically endangered or endangered ecological community if there is a real 
chance or possibility that it will: 
a) reduce the extent of an ecological community 
b) fragment or increase fragmentation of an ecological community, for example by clearing vegetation for roads or transmission 
lines 
c) adversely affect habitat critical to the survival of an ecological community 
d) modify or destroy abiotic (non-living) factors (such as water, nutrients, or soil) necessary for an ecological community’s survival, 
including reduction of groundwater levels, or substantial alteration of surface water drainage patterns 
e) cause a substantial change in the species composition of an occurrence of an ecological community, including causing a 
decline or loss of functionally important species, for example through regular burning or flora or fauna harvesting 
f) cause a substantial reduction in the quality or integrity of an occurrence of an ecological community, including, but not limited to: 
assisting invasive species, that are harmful to the listed ecological community, to become established, or 
g) causing regular mobilisation of fertilisers, herbicides or other chemicals or pollutants into the ecological community which kill or 
inhibit the growth of species in the ecological 

4.5  Impact  summary  
Table 4-6 provides a summary of the impacts considered in this assessment. 
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Table 4-6: Summary of impacts 

Impact Biodiversity values 

Nature of 
impact (direct, 
indirect, 
cumulative) 

Extent of 
impact (site 
based, local, 
regional, 
state, 
national) 

Duration (short 
term or long 
term) 

Does the proposal constitute or exacerbate a 
key threatening process? 

Confidence in 
assessment 
(known, unknown, 
unpredictable or 
irreversible) 

Removal of 75.3 ha native 
vegetation 

Native vegetation Direct Local Long term Clearing of native vegetation Known 
Brigalow-Belah EEC Direct Local Long term Clearing of native vegetation Known 

Removal of threatened fauna 
habitat 

Known habitat for and 
potential habitat for an 
additional 11 fauna 
species listed in Table 
4-4 

Direct Local Long term 

Clearing of native vegetation 

Loss of hollow-bearing trees 

Removal of dead wood and dead trees 

Known 

Removal of threatened flora 
habitat 

Potential habitat for 
Homopholis belsonii 
(Belson's Panic) and 
Desmodium 
campylocaulon 
(Creeping Tick-trefoil 

Direct Local Long term Clearing of native vegetation Known 

Aquatic impacts 
Permanent and 
ephemeral watercourses 
as listed in Table 3-1. 

Direct Local Short term 
Alteration to the natural flow regimes of rivers 
and streams and their floodplains and 
wetlands 

Known 

Injury and mortality of fauna 

Protection and 
threatened fauna 
species that may occur 
within the study area on 
a temporary, transient or 
permanent basis 

Direct Site-based Short term No Unpredictable 

Minor  increase in ffragmentation  
of  habitat  corridors  (resulting 
from  a  minor  increase in  existing 
gaps  in habitat  patches  due to 
widening of  the  existing highway)  

Riparian corridors  
provide tenuous  links  
between vegetation  of  
the study  area and 
vegetation occurring in 

Direct Local Not applicable. No Known 
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Impact Biodiversity values 

Nature of 
impact (direct, 
indirect, 
cumulative) 

Extent of 
impact (site 
based, local, 
regional, 
state, 
national) 

Duration (short 
term or long 
term) 

Does the proposal constitute or exacerbate a 
key threatening process? 

Confidence in 
assessment 
(known, unknown, 
unpredictable or 
irreversible) 

adjoining private 
properties,  upstream  
and downstream  of  the 
study  area.  

Edge effects on adjacent native 
vegetation and habitat 

Native vegetation and 
fauna habitar to be 
retained 

Indirect Local Long term No 
Known 

Invasion and spread of weeds 

Native vegetation 
(including EEC) and 
fauna habitat to be 
retained 

Indirect Local Short term 
and/or long term No 

Known 

Invasion and spread of 
pathogens and disease 

Native vegetation 
(including EEC) and 
fauna habitat to be 
retained 

Indirect Site-based Unlikely 

Infection of native plants by Phytophthora 
cinnamomi 

Infection of frogs by amphibian chytrid 
causing the disease chytridiomycosis 

Known 

Temporary changes to hydrology 
where watercourse require 
temporary diversion during 
culvert construction 

Permanent and 
ephemeral watercourses 
as listed in Table 3-1. 

Direct/ indirect Local Short-term 
Alteration to the natural flow regimes of rivers 
and streams and their floodplains and 
wetlands 

Known 
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5 Avoid,  minimise  and mitigate  impacts  

5.1  Avoidance  and minimisation  
The proposal has been designed to avoid or minimise biodiversity impacts. In particular: 

• 	 Proposed ancillary  facilities  and water  supply  infrastructure  would be largely  located in 
disturbed areas.  The  removal  of  large  hollow-bearing trees  from  the  Boggabilla boat  ramp site 
will  not  be required.   

• 	 The  pavement  upgrade  would be fully  contained within the road reserve and immediately  
adjacent  to  the existing road formation.  Construction work  would be contained along Whalan 
Creek  riparian corridor  to  avoid vegetation impacts.  

• 	 Key  environmental  values  such  as  terrestrial  and aquatic  ecology  have been included in the  
design development  process.  

• 	 Stockpiles  and other  ancillary  sites  ware to be  located along  disturbed  road margins  or  in areas  
where the ground  layer  is  dominated by  exotic  grasses,  or  where an understorey  is  absent.  

• 	 Hollow-bearing  trees  are  to  be retained wherever  possible.  
• 	 Clearing  of  Brigalow E EC is  to  be  minimised as  far  as  is  practicable.  

5.2  Mitigation  measures  
Where impacts cannot be avoided, safeguards will be implemented to mitigate these impacts 
during construction and operation. Mitigation measures proposed to be implemented are described 
in Table 5-1. 

Table 5-1: Mitigation measures to be implemented 

Impact Environmental 
safeguards 

Timing Responsibility 

Removal of native 
vegetation, threatened 
plants, threatened species 
habitat and habitat 
procedures 

A Biodiversity Offset 
Strategy will be developed 
in accordance with the 
Guideline for Biodiversity 
Offsets (Roads and 
Maritime, 2011) and 
implemented. 

Pre-Construction and 
Construction 

Roads and Maritime 

Pre-clearing surveys will be 
undertaken in accordance 
with Guide 1: Pre-clearing 
Process of the Biodiversity 
Guidelines: Protecting and 
Managing Biodiversity on 
RTA Projects (RTA, 2011). 

Prior to construction Construction contractor 

Vegetation removal will be 
undertaken in accordance 
with Guide 4: Clearing of 
Vegetation and Removal of 
Bushrock of the 
Biodiversity Guidelines: 
Protecting and Managing 
Biodiversity on RTA 
Projects (RTA, 2011). 

During construction Construction contractor 
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Impact Environmental 
safeguards 

Timing Responsibility 

Native vegetation will be 
re-established in 
accordance with Guide 3: 
Re-establishment of Native 
Vegetation of the 
Biodiversity Guidelines: 
Protecting and Managing 
Biodiversity on RTA 
Projects (RTA, 2011) and 
the Landscape Character 
and Visual Impact 
Technical Paper (SMM 
2016). 

Post construction Construction contractor 

The unexpected species 
find procedure in the 
Biodiversity Guidelines: 
Protecting and Managing 
Biodiversity on RTA 
Projects (RTA, 2011) will 
be followed if threatened 
ecological communities, 
threatened flora or 
threatened fauna not 
assessed in the 
biodiversity assessment 
are identified within the 
construction work zone. 

Construction Construction contractor 

Habitat will be replaced or 
re-instated in accordance 
with Guide 5: Re-use of 
Woody Debris and 
Bushrock and Guide 8: 
Nest Boxes of the 
Biodiversity Guidelines: 
Protecting and Managing 
Biodiversity on RTA 
Projects (RTA, 2011). 

Construction Construction contractor 

Site inductions for 
construction staff will 
include a briefing on the 
limit of the areas allowed to 
be cleared for construction, 
the potential presence of 
threatened species and 
their habitat adjacent to the 
development footprint, their 
significance and locations, 
and the extents of no-go 
zones. 

Construction Construction contractor 
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Impact Environmental 
safeguards 

Timing Responsibility 

Degradation of aquatic 
habitats 

Aquatic habitat will be 
protected in accordance 
with Guide 10: Aquatic 
Habitats and Riparian 
Zones of the Biodiversity 
Guidelines: Protecting and 
Managing Biodiversity on 
RTA Projects (RTA, 2011) 
and Section 3.3.2 Standard 
Precautions and Mitigation 
Measures of the Policy and 
Guidelines for Fish Habitat 
Conservation and 
Management – Update 
2013 (DPI (Fisheries 
NSW), 2013). 

Construction Construction contractor 

Fragmentation of identified 
habitat corridors and edge 
effects on adjacent native 
vegetation and habitat 

Connectivity measures will 
be implemented in 
accordance with the 
Wildlife Connectivity 
Guidelines for Road 
Projects (RTA, 2011). 

Detailed design, 
construction and post 
construction 

Roads and Maritime 
Construction contractor 

Exclusion zones will be set 
up at the limit of clearing in 
accordance with Guide 2: 
Exclusion Zones of the 
Biodiversity Guidelines: 
Protecting and Managing 
Biodiversity on RTA 
Projects (RTA, 2011). 

Construction Construction contractor 

Injury  and mortality  of  
native fauna  

Native fauna found within 
the construction  work  zone 
will  be managed in 
accordance with Guide 9:  
Fauna Handling  of  the 
Biodiversity  Guidelines:  
Protecting and Managing 
Biodiversity  on RTA  
Projects  (RTA,  2011).  

Construction Construction contractor 

Introduction and/or 
spread of noxious 
weeds 

Noxious weeds will be 
managed in accordance 
with Guide 6: Weed 
management of the 
Biodiversity Guidelines: 
Protecting and 
managing biodiversity 
on RTA projects (RTA 
2011). 

Construction Construction contractor 

Alteration to 
groundwater dependent 
ecosystems 

Interruptions to water 
flows associated with 
groundwater dependent 
ecosystems will be 
minimised through 
detailed design. 

Detailed design Roads and Maritime 
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6 Offsets  

6.1  Quantification of  impacts  
If impacts are unable to be avoided or safeguarded against, biodiversity offsets may be used to 
counterbalance the impact of development on biodiversity. The Roads and Maritime Guideline for 
Biodiversity Offsets (Roads and Maritime Services 2011) was reviewed to determine whether 
biodiversity offsets would be required for the current proposal. 

Step 1 of the guideline includes a table providing guidance on whether offsets should be 
considered for a project assessed under Part 5 of the EP&A Act. The biodiversity values identified 
in the study area were compared with the offset requirements in the guideline table (Table 6-1). 

Table 6-1: Assessment of biodiversity values of the project area with Table 1 of the Roads and Maritime 
Biodiversity Offset Guidelines 

Description of Activity or Impact Consider Offsets? Project area values 

1. Activities in accordance with Roads and 
Maritime Services Environmental assessment 
procedure: Routine and Minor Works (RTA 
2011). 

No N/A 

2. Type 1 or Type 2 key fish habitats (as defined by 
NSW Fisheries). 

Where there is any 
net loss of habitat 

There will be no net loss of fish 
habitat from the study area. 

3. Works involving clearing of national or NSW 
listed Critically Endangered Ecological 
Communities (CEEC). 

Where there is any 
clearing of a CEEC 
in moderate to good 
condition 

No CEECs have been identified from 
the study area. Subsequently there 
will be no clearing of a CEEC from 
the study area 

4. Works involving clearing of nationally 
Threatened Ecological Community (TEC) or 
nationally listed species habitat 

Where clearing >1 
ha of a TEC or 
habitat in moderate 
to good condition 

The area of nationally Threatened 
Ecological Communities (TECs) to be 
impacted is 17.5 hectares. The TEC 
in the project area is mostly in 
moderate to good condition. 

5. Works involving clearing of NSW endangered or 
vulnerable ecological community 

Where clearing >5 
ha or where the 
ecological 
community is subject 
to an SIS 

The area of NSW Endangered 
Ecological Community to be impacted 
is 17.5 hectares. 
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Description of Activity or Impact Consider Offsets? Project area values 

6. Works involving clearing of NSW listed 
threatened species habitat and the species is an 
ecosystem credit species as defined in OEH’s 
Threatened Species Profile Database (TSPD). 

Where clearing >5 
ha or where the 
ecological 
community is subject 
to an SIS 

Grey-crowned babbler is an 
ecosystem credit species. The area 
of habitat for this threatened species 
to be impacted is 34 hectares. 

7. Works involving clearing of NSW listed 
threatened species habitat where the species is 
a species credit species as defined in OEH’s 
Threatened Species Profile Database (TSPD). 

Where clearing >1 
ha or where the 
ecological 
community is subject 
to an SIS 

Belson’s Panic is a species credit 
species. The area of habitat for this 
threatened species to be impacted is 
33.6 hectares. 

Creeping tick-trefoil is a species 
credit species. The area of habitat for 
this threatened species to be 
impacted is 41.2 hectares. 

8. Works involving clearing of vegetation planted 
as part of road corridor landscaping program 
(this includes where threatened species of 
species comprising listed ecological 
communities have been used for landscaping 
purposes). 

No 

Vegetation to be removed from the 
study area does not comprise 
vegetation planted as part of road 
corridor landscaping program 

9. Works on cleared land, plantation, exotic 
vegetation where there are no threatened 
species or habitat present 

No 
Most of the study area supports 
native vegetation. 

Based on the comparison in Table 6-1, offsets will be required for the proposed impacts to native 
vegetation. The Biobanking calculator may be used to determine the type and extent of offsets 
required for the proposal, once the total area of direct impacts can be confirmed. 

Offsets may be delivered through a range of mechanisms, including securing offset properties 
under an appropriate legal instrument, or purchasing and retiring biobanking credits. It is 
recommended that a biodiversity offset strategy is prepared. 
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7 Conclusion  

Roads and Maritime is proposing to carry out heavy duty pavement upgrades along 28 kilometres 
of the Newell Highway between Mungle Back Creek and Boggabilla in Moree Plains Local 
Government Area (LGA), near the border between New South Wales and Queensland. The study 
area is located in a highly modified landscape and is completely surrounded by broadacre crops 
contained within privately-owned land; primarily cotton, grains, fodder crops and oil seeds. A small 
number of rural dwellings are scattered along the length of the road corridor. 

The proposal would involve: 

•	 Provision of heavy duty pavement and increased road width. 
•	 Overtaking lanes. 
•	 Intersection upgrades. 
•	 Private property access improvements. 
•	 New road delineation, sign posting and roadside furniture. 
•	 Drainage upgrades to maintain the Newell Highway flood immunity to a 20 year average 

recurrence interval when feasible and reasonable. 
•	 New water supply infrastructure to facilitate the construction and maintenance of the proposal. 

This Biodiversity Assessment has been prepared to inform the REF being prepared for the 
proposal, and is based on desktop research and detailed field surveys, carried out over three days 
in early March 2016 and three days in late August in 2016. 

Five native vegetation communities were identified in the study area, including one threatened 
ecological community. Brigalow-Belah Woodland of the study area is commensurate with Brigalow 
within the Brigalow Belt South, Nandewar and Darling Riverine Plains bioregions, listed as an 
Endangered Ecological Community (EEC) under the TSC Act, and Brigalow (Acacia harpophylla 
dominant and co-dominant), listed as an EEC under the EPBC Act. 

No  threatened  flora  species  were identified in the  study  area,  however,  woodland vegetation 
communities  offer  potential  habitat  to Homopholis  belsonii  (Belson’s  Panic),  while  Windmill Grass  - 
Bluegrass  derived grassland that  occurs  across  much of  the  northern  portion of  the  study  area 
offers  potential  habitat  to  Desmodium  campylocaulon  (Creeping  Tick-trefoil).  

Fauna habitats identified within the study area include woodland habitats, grassland habitats, 
aquatic habitats, hollow-bearing trees and culverts. It was determined that the study area does not 
support suitable koala habitat. One Nationally Important Wetland is located within 10 kilometres of 
the study area: Morella Watercourse. 

One threatened fauna species, the Grey-crowned Babbler (Pomatostomus temporalis), was 
detected during the August survey of the study area. At least six individuals were observed in the 
north-east section of the proposed ancillary site south of Whalan Creek, in Poplar box shrubby 
woodland. It was determined that fauna habitats of the study area offer potential habitat to 11 
additional threatened fauna species. 

Potential impacts associated with the proposal include loss of 75.3 hectares of vegetation 
(including an endangered ecological community), loss of 75.3 fauna habitat (including 11 hollow-
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bearing trees) marginal loss fauna habitat connectivity, alteration and degradation of aquatic 
habitats and introduction and spread of weeds and pathogens. 

The proposal may directly and indirectly impact threatened entities known or likely to occur in the 
study area, largely due to the removal of habitat from the construction footprint potentially utilised 
by these species. Accordingly, assessments of significance were prepared for the threatened 
species listed under the TSC Act and EPBC Significant Impact Assessments for those species 
listed under the EPBC Act. These assessments concluded that the threatened species and 
ecological communities would not be significantly impacted by the proposal. An SIS will not be 
required, and the bilateral agreement will not be triggered. 

Mitigation measures have been recommended where impacts cannot be avoided, and the 
implementation of these measures should reduce adverse impacts on ecological values of the 
study area. Offsets will be required for the proposed impacts to native vegetation. The Biobanking 
calculator should be used to determine the type and extent of offsets required for the project, once 
the total area of direct impacts can be confirmed. Offsets may be delivered through a range of 
mechanisms, including securing offset properties under an appropriate legal instrument, or 
purchasing and retiring biobanking credits. It is recommended that a biodiversity offset strategy is 
prepared. 
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EPBC Act Protected Matters Report
 

This report provides general guidance on matters of national environmental significance and other matters 
protected by the EPBC Act in the area you have selected. 

Information on the coverage of this report and qualifications on data supporting this report are contained in the 
caveat at the end of the report. 

Information is available about Environment Assessments and the EPBC Act including significance guidelines, 
forms and application process details. 

Report created: 03/03/16 13:00:36 

Summary 
Details 

Matters of NES 
Other Matters Protected by the EPBC Act 
Extra Information
 

Caveat
 
Acknowledgements
 

This map may contain data which are 
©Commonwealth of Australia 
(Geoscience Australia), ©PSMA 2010 

Coordinates 
Buffer: 10.0Km 

http://www.environment.gov.au/protection/environment-assessments


Summary
 

Matters of National Environmental Significance 

This part of the report summarises the matters of national environmental significance that may occur in, or may 
relate to, the area you nominated. Further information is available in the detail part of the report, which can be 
accessed by scrolling or following the links below. If you are proposing to undertake an activity that may have a 
significant impact on one or more matters of national environmental significance then you should consider the 
Administrative Guidelines on Significance. 

World Heritage Properties: None 

National Heritage Places: None 

Wetlands of International Importance: 4 

Great Barrier Reef Marine Park: None 

Commonwealth Marine Area: None 

Listed Threatened Ecological Communities: 5 

Listed Threatened Species: 18 

Listed Migratory Species: 9 

Other Matters Protected by the EPBC Act 

This part of the report summarises other matters protected under the Act that may relate to the area you nominated. 
Approval may be required for a proposed activity that significantly affects the environment on Commonwealth land, 
when the action is outside the Commonwealth land, or the environment anywhere when the action is taken on 
Commonwealth land. Approval may also be required for the Commonwealth or Commonwealth agencies proposing to 
take an action that is likely to have a significant impact on the environment anywhere. 

The EPBC Act protects the environment on Commonwealth land, the environment from the actions taken on 
Commonwealth land, and the environment from actions taken by Commonwealth agencies. As heritage values of a 
place are part of the 'environment', these aspects of the EPBC Act protect the Commonwealth Heritage values of a 
Commonwealth Heritage place. Information on the new heritage laws can be found at 
http://www.environment.gov.au/heritage 

A permit may be required for activities in or on a Commonwealth area that may affect a member of a listed threatened 
species or ecological community, a member of a listed migratory species, whales and other cetaceans, or a member of 
a listed marine species. 

Commonwealth Land: 3 

Commonwealth Heritage Places: None 

Listed Marine Species: 11 

Whales and Other Cetaceans: None 

Critical Habitats: None 

Commonwealth Reserves Terrestrial: None 

Commonwealth Reserves Marine: None 

Extra Information 

This part of the report provides information that may also be relevant to the area you have nominated. 

State and Territory Reserves: None 

Regional Forest Agreements: None 

Invasive Species: 28 

Nationally Important Wetlands: 1 

Key Ecological Features (Marine) None 

http://www.environment.gov.au/protection/environment-assessments
http://www.environment.gov.au/epbc/permits-and-application-forms
http://www.environment.gov.au/heritage


Details 

Matters of National Environmental Significance 

Wetlands of International Importance (Ramsar) [ Resource Information ] 
Name Proximity 
Banrock station wetland complex 1000 - 1100km 
Gwydir wetlands: gingham and lower gwydir (big leather) watercourses 50 - 100km upstream 
Riverland 900 - 1000km upstream 
The coorong, and lakes alexandrina and albert wetland 1100 - 1200km 

Listed Threatened Ecological Communities [ Resource Information ] 
For threatened ecological communities where the distribution is well known, maps are derived from recovery 
plans, State vegetation maps, remote sensing imagery and other sources. Where threatened ecological 
community distributions are less well known, existing vegetation maps and point location data are used to 
produce indicative distribution maps. 

Name 
Brigalow (Acacia harpophylla dominant and co-
dominant) 
Coolibah - Black Box Woodlands of the Darling 
Riverine Plains and the Brigalow Belt South Bioregions 

Status 
Endangered 

Endangered 

Type of Presence 
Community known to occur 
within area 
Community likely to occur 
within area 

Natural grasslands on basalt and fine-textured alluvial 
plains of northern New South Wales and southern 
Queensland 
Weeping Myall Woodlands 

Critically Endangered 

Endangered 

Community likely to occur 
within area 

Community likely to occur 
within area 

White Box-Yellow Box-Blakely's Red Gum Grassy 
Woodland and Derived Native Grassland 

Critically Endangered Community may occur 
within area 

Listed Threatened Species 
Name 
Birds 

Australasian Bittern [1001] 
Botaurus poiciloptilus 

Status 

Endangered 

[ Resource Information ] 
Type of Presence 

Species or species habitat 
may occur within area 

Red Goshawk [942] 
Erythrotriorchis radiatus 

Vulnerable Species or species habitat 
may occur within area 

Squatter Pigeon (southern) [64440] 
Geophaps scripta scripta 

Vulnerable Species or species habitat 
may occur within area 

Painted Honeyeater [470] 
Grantiella picta 

Vulnerable Species or species habitat 
known to occur within area 

Australian Painted Snipe [77037] 
Rostratula australis 

Endangered Species or species habitat 
likely to occur within area 

Fish 

Murray Cod [66633] 
Maccullochella peelii 

Vulnerable Species or species habitat 
may occur within area 

Mammals
 



Name Status Type of Presence 
Chalinolobus dwyeri 
Large-eared Pied Bat, Large Pied Bat [183] Vulnerable Species or species habitat 

may occur within area 

Nyctophilus corbeni 
Corben's Long-eared Bat, South-eastern Long-eared Vulnerable 
Bat [83395] 

Phascolarctos cinereus (combined populations of Qld, NSW and the ACT) 
Koala (combined populations of Queensland, New Vulnerable 
South Wales and the Australian Capital Territory) 
[85104] 
Plants 
Cadellia pentastylis 
Ooline [9828] Vulnerable 

Homopholis belsonii 
Belson's Panic [2406] Vulnerable 

Swainsona murrayana
Slender Darling-pea, Slender Swainson, Murray Vulnerable 
Swainson-pea [6765] 

Tylophora linearis
 [55231] Endangered 

Westringia parvifolia 
[4822] Vulnerable 

Reptiles 
Anomalopus mackayi 
Five-clawed Worm-skink, Long-legged Worm-skink Vulnerable 
[25934] 

Delma torquata 
Collared Delma [1656] Vulnerable 

Furina dunmalli 
Dunmall's Snake [59254] Vulnerable 

Uvidicolus sphyrurus 
Border Thick-tailed Gecko, Granite Belt Thick-tailed Vulnerable 
Gecko [84578] 

Species or species habitat
 
known to occur within area
 

Species or species habitat 
known to occur within area 

Species or species habitat 
likely to occur within area 

Species or species habitat 
may occur within area 

Species or species habitat 
likely to occur within area 

Species or species habitat 
may occur within area 

Species or species habitat 
likely to occur within area 

Species or species habitat 
may occur within area 

Species or species habitat 
may occur within area 

Species or species habitat 
may occur within area 

Species or species habitat 
likely to occur within area 

Listed Migratory Species [ Resource Information ] 
* Species is listed under a different scientific name on the EPBC Act - Threatened Species list. 
Name Threatened Type of Presence 
Migratory Marine Birds 
Apus pacificus 
Fork-tailed Swift [678] Species or species habitat 

likely to occur within area 

Migratory Terrestrial Species 
Hirundapus caudacutus 
White-throated Needletail [682] Species or species habitat 

may occur within area 

Merops ornatus 
Rainbow Bee-eater [670] Species or species habitat 

may occur within area 

Motacilla flava 
Yellow Wagtail [644] Species or species habitat 

may occur within area 



Name Threatened Type of Presence 
Myiagra cyanoleuca 
Satin Flycatcher [612] Species or species habitat 

may occur within area 

Migratory Wetlands Species 
Ardea alba 
Great Egret, White Egret [59541] Breeding known to occur 

within area 
Ardea ibis 
Cattle Egret [59542] Species or species habitat 

may occur within area 

Gallinago hardwickii 
Latham's Snipe, Japanese Snipe [863] Species or species habitat 

may occur within area 

Tringa nebularia 
Common Greenshank, Greenshank [832] Species or species habitat 

may occur within area 

Other Matters Protected by the EPBC Act 

Commonwealth Land [ Resource Information ] 
The Commonwealth area listed below may indicate the presence of Commonwealth land in this vicinity. Due to 
the unreliability of the data source, all proposals should be checked as to whether it impacts on a 
Commonwealth area, before making a definitive decision. Contact the State or Territory government land 
department for further information. 

Name 
Commonwealth Land - Australian Telecommunications Commission 
Commonwealth Land - Australian Telecommunications Corporation 
Commonwealth Land - Telstra Corporation Limited 

Listed Marine Species [ Resource Information ] 
* Species is listed under a different scientific name on the EPBC Act - Threatened Species list. 
Name Threatened Type of Presence 
Birds 
Apus pacificus 
Fork-tailed Swift [678] Species or species habitat 

likely to occur within area 

Ardea alba 
Great Egret, White Egret [59541] Breeding known to occur 

within area 
Ardea ibis 
Cattle Egret [59542] Species or species habitat 

may occur within area 

Gallinago hardwickii 
Latham's Snipe, Japanese Snipe [863] Species or species habitat 

may occur within area 

Haliaeetus leucogaster 
White-bellied Sea-Eagle [943] Species or species habitat 

known to occur within area 

Hirundapus caudacutus 
White-throated Needletail [682] Species or species habitat 

may occur within area 

Merops ornatus 
Rainbow Bee-eater [670] Species or species habitat 

may occur within area 

Motacilla flava 
Yellow Wagtail [644] Species or species habitat 

may occur within area 



Name Threatened Type of Presence
 
Myiagra cyanoleuca
 
Satin Flycatcher [612] Species or species habitat 

may occur within area 

Rostratula benghalensis (sensu lato)
 
Painted Snipe [889] Endangered* Species or species habitat 

likely to occur within area 

Tringa nebularia 
Common Greenshank, Greenshank [832] Species or species habitat 

may occur within area 

Extra Information
 

Invasive Species [ Resource Information ]
 
Weeds reported here are the 20 species of national significance (WoNS), along with other introduced plants 
that are considered by the States and Territories to pose a particularly significant threat to biodiversity. The 
following feral animals are reported: Goat, Red Fox, Cat, Rabbit, Pig, Water Buffalo and Cane Toad. Maps from 
Landscape Health Project, National Land and Water Resouces Audit, 2001. 

Name Status Type of Presence 
Birds 
Acridotheres tristis 
Common Myna, Indian Myna [387] Species or species habitat 

likely to occur within area 

Alauda arvensis 
Skylark [656] Species or species habitat 

likely to occur within area 

Anas platyrhynchos 
Mallard [974] Species or species habitat 

likely to occur within area 

Carduelis carduelis 
European Goldfinch [403] Species or species habitat 

likely to occur within area 

Columba livia 
Rock Pigeon, Rock Dove, Domestic Pigeon [803] Species or species habitat 

likely to occur within area 

Passer domesticus 
House Sparrow [405] Species or species habitat 

likely to occur within area 

Streptopelia chinensis 
Spotted Turtle-Dove [780] Species or species habitat 

likely to occur within area 

Sturnus vulgaris 
Common Starling [389] Species or species habitat 

likely to occur within area 

Frogs 
Rhinella marina 
Cane Toad [83218] Species or species habitat 

likely to occur 



Name Status Type of Presence
 

Mammals
 
Bos taurus
 
Domestic Cattle [16]
 

Canis lupus familiaris
 
Domestic Dog [82654]
 

Capra hircus
 
Goat [2]
 

Felis catus
 
Cat, House Cat, Domestic Cat [19]
 

Lepus capensis
 
Brown Hare [127]
 

Mus musculus
 
House Mouse [120]
 

Oryctolagus cuniculus
 
Rabbit, European Rabbit [128]
 

Rattus rattus
 
Black Rat, Ship Rat [84]
 

Sus scrofa
 
Pig [6]
 

Vulpes vulpes
 
Red Fox, Fox [18]
 

Plants
 
Anredera cordifolia
 
Madeira Vine, Jalap, Lamb's-tail, Mignonette Vine,
 
Anredera, Gulf Madeiravine, Heartleaf Madeiravine,
 
Potato Vine [2643]
 
Asparagus africanus
 
Climbing Asparagus, Climbing Asparagus Fern
 
[66907]
 

Asparagus asparagoides
 
Bridal Creeper, Bridal Veil Creeper, Smilax, Florist's
 
Smilax, Smilax Asparagus [22473]
 

Lycium ferocissimum
 
African Boxthorn, Boxthorn [19235]
 

Opuntia spp.
 
Prickly Pears [82753]
 

Parthenium hysterophorus
 
Parthenium Weed, Bitter Weed, Carrot Grass, False
 
Ragweed [19566]
 

within area
 

Species or species habitat
 
likely to occur within area
 

Species or species habitat 
likely to occur within area 

Species or species habitat 
likely to occur within area 

Species or species habitat 
likely to occur within area 

Species or species habitat 
likely to occur within area 

Species or species habitat 
likely to occur within area 

Species or species habitat 
likely to occur within area 

Species or species habitat 
likely to occur within area 

Species or species habitat 
likely to occur within area 

Species or species habitat 
likely to occur within area 

Species or species habitat 
likely to occur within area 

Species or species habitat 
likely to occur within area 

Species or species habitat 
likely to occur within area 

Species or species habitat 
likely to occur within area 

Species or species habitat
 
likely to occur within area
 

Species or species habitat
 
likely to occur within area
 

Pinus radiata 
Radiata Pine Monterey Pine, Insignis Pine, Wilding Species or species habitat 
Pine [20780] may occur within area 

Senecio madagascariensis 
Fireweed, Madagascar Ragwort, Madagascar Species or species 



Name Status
 
Groundsel [2624]
 

Tamarix aphylla
 
Athel Pine, Athel Tree, Tamarisk, Athel Tamarisk,
 
Athel Tamarix, Desert Tamarisk, Flowering Cypress,
 
Salt Cedar [16018]
 

Nationally Important Wetlands
 
Name 
Morella Watercourse / Boobera Lagoon / Pungbougal Lagoon 

Type of Presence 
habitat likely to occur within 
area 

Species or species habitat 
likely to occur within area 

[ Resource Information ]
 
State
 
NSW
 



Caveat
 
The information presented in this report has been provided by a range of data sources as acknowledged at the end of the 
report. 

This report is designed to assist in identifying the locations of places which may be relevant in determining obligations under 
the Environment Protection and Biodiversity Conservation Act 1999. It holds mapped locations of World and National Heritage 
properties, Wetlands of International and National Importance, Commonwealth and State/Territory reserves, listed threatened, 
migratory and marine species and listed threatened ecological communities. Mapping of Commonwealth land is not complete 
at this stage. Maps have been collated from a range of sources at various resolutions. 

Not all species listed under the EPBC Act have been mapped (see below) and therefore a report is a general guide only. 
Where available data supports mapping, the type of presence that can be determined from the data is indicated in general 
terms. People using this information in making a referral may need to consider the qualifications below and may need to seek 
and consider other information sources. 

For threatened ecological communities where the distribution is well known, maps are derived from recovery plans, State 
vegetation maps, remote sensing imagery and other sources. Where threatened ecological community distributions are less 
well known, existing vegetation maps and point location data are used to produce indicative distribution maps. 

For species where the distributions are well known, maps are digitised from sources such as recovery plans and detailed 
habitat studies. Where appropriate, core breeding, foraging and roosting areas are indicated under 'type of presence'. For 
species whose distributions are less well known, point locations are collated from government wildlife authorities, museums, 
and non-government organisations; bioclimatic distribution models are generated and these validated by experts. In some 
cases, the distribution maps are based solely on expert knowledge. 

Only selected species covered by the following provisions of the EPBC Act have been mapped: 

- migratory and 

- marine 

The following species and ecological communities have not been mapped and do not appear in reports produced from this 
database: 

- threatened species listed as extinct or considered as vagrants 

- some species and ecological communities that have only recently been listed 

- some terrestrial species that overfly the Commonwealth marine area 

- migratory species that are very widespread, vagrant, or only occur in small numbers 

The following groups have been mapped, but may not cover the complete distribution of the species: 

- non-threatened seabirds which have only been mapped for recorded breeding sites 

- seals which have only been mapped for breeding sites near the Australian continent 

Such breeding sites may be important for the protection of the Commonwealth Marine environment. 

Coordinates 

-28.579638 150.364009,-28.854237 150.22668,-28.964835 150.078364,-29.319872 149.979488,-29.300712 149.990474 
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Scientific Name Common Name TSC Act 
Status 

EPBC Act 
Status 

Habitat Likelihood of occurrence 

Fauna 

Anomalopus 
mackayi 

Five-clawed Worm-
skink, Long-legged 
Worm-skink 

Endangered Vulnerable Habitat is close to or on the lower slopes of slight rises in grassy White Box woodland 
on moist black soils, and River Red Gum-Coolibah-Bimble Box woodland on deep 
cracking loose clay soils. May also occur in grassland areas and open paddocks with 
scattered trees. Lives in permanent deep tunnel-like burrows and deep soil cracks, 
coming close to the surface under fallen timber and litter, especially partially buried 
logs. 

Low 
Species was not identified 
during field surveys. 
Study area does not support 
preferred habitat. 
Precautionary AOS included in 
Appendix G and H 

Anseranas 
semipalmata 

Magpie Goose Vulnerable Mainly found in shallow wetlands (less than one metre deep) with dense growth of 
rushes or sedges. Equally at home in aquatic or terrestrial habitats; often seen 
walking and grazing on land; feeds on grasses, bulbs and rhizomes. Activities are 
centred on wetlands, mainly those on floodplains of rivers and large shallow wetlands 
formed by run-off. Most breeding now occurs in monsoonal areas; breeding is unlikely 
in south-eastern NSW. 

Moderate 
Species was not identified 
during field surveys. 
Potential habitat nearby to 
study area 

Apus pacificus Fork-tailed Swift Migratory The Fork-tailed Swift migrates from breeding sites to Australia for the summer. They 
are almost exclusively aerial. In Australia, they mostly occur over inland plains but 
sometimes above foothills or in coastal areas. They often occur over cliffs and 
beaches. They also occur over settled areas, including towns, urban areas and cities. 
They mostly occur over dry or open habitats, including riparian woodland and tea-tree 
swamps, low scrub, heathland or saltmarsh. They are also found at treeless 
grassland and sandplains covered with spinifex, open farmland and inland and 
coastal sand-dunes. The sometimes occur above rainforests, wet sclerophyll forest or 
open forest or plantations of pines. 

Low 
Species was not identified 
during field surveys. 
Study area does not support 
preferred habitat. 

Ardea alba Great Egret, White 
Egret 

Migratory Occurs throughout Australia excluding arid areas. Inhabit lakes, swamps, dams and 
rivers and occasionally damp grasslands. Wades through shallows to hunt fish and 
invertebrates. Constructs a nest platform in a tree over water. 

Low 
Species was not identified 
during field surveys. 
Study area does not support 
preferred habitat. 

Ardea ibis Cattle Egret Migratory Migrates south from Asia and northern Australia for the winter. Occurs in woodlands 
and wetlands, damp pasture and grassland around the northern, eastern and western 
Australian coasts where it forages for invertebrates. Commonly forage in proximity to 
grazing cattle. Nest in trees and shrubs along watercourses 

Low 
Species was not identified 
during field surveys. 
Study area does not support 
preferred habitat. 
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Scientific Name Common Name TSC Act 
Status 

EPBC Act 
Status 

Habitat Likelihood of occurrence 

Botaurus 
poiciloptilus 

Australasian Bittern Endangered Endangered Widespread distribution but uncommon across south-eastern Australia. Favours 
permanent freshwater wetlands with tall, dense vegetation, particularly bullrushes 
(Typha spp.) and spike rushes (Eleocharis spp), where it forages at night for 
amphibians, invertebrates and crustaceans. Nests are built within denselyvegetated 
wetlands on a platform of reeds. 

Low 
Species was not identified 
during field surveys. 
Study area does not support 
preferred habitat. 

Calyptorhynchus 
lathami 

Glossy Black-
Cockatoo 

Vulnerable Occurs from the coast inland to the southern tablelands and central western plains of 
NSW. Inhabits forests and woodlands supporting Casuarina and Allocasuarina 
species, the seeds of which Glossy-Black Cockatoos feed upon almost exclusively. 
Requires large hollow-bearing eucalypts for nesting habitat. 

Moderate 
Species was not identified 
during field surveys. 
Potential habitat within study 
area 

Chalinolobus 
dwyeri 

Large-eared Pied 
Bat 

Vulnerable Vulnerable Found mainly in areas with extensive cliffs and caves. It is generally rare with a very 
patchy distribution in NSW, with scattered records from the New England Tablelands 
and North West Slopes. Roosts in caves (near their entrances), crevices in cliffs, old 
mine workings and in the disused, bottle-shaped mud nests of the Fairy Martin 
(Hirundo ariel). Forage in low to mid-elevation dry open forest and woodland and 
well-timbered areas containing gullies close to roosting habitat, for small, flying 
insects. Most likely hibernates through coolest months. 

Low 
Species was not identified 
during field surveys. 
Study area does not support 
preferred habitat. 

Climacteris 
picumnus 
victoriae 

Brown Treecreeper 
(eastern subspecies) 

Vulnerable Found in eucalypt woodlands (including Box-Gum Woodland) and dry open forest of 
the inland slopes and plains inland of the Great Dividing Range; mainly inhabits 
woodlands dominated by stringybarks or other rough-barked eucalypts, usually with 
an open grassy understorey, sometimes with one or more shrub species; also found 
in mallee and River Red Gum (Eucalyptus camaldulensis) Forest bordering wetlands 
with an open understorey of acacias, saltbush, lignum, cumbungi and grasses; 
usually not found in woodlands with a dense shrub layer; fallen timber is an important 
habitat component for foraging; also recorded, though less commonly, in similar 
woodland habitats on the coastal ranges and plains. Hollows in standing dead or live 
trees and tree stumps are essential for nesting. 

Low 
Species was not identified 
during field surveys. 
Study area does not support 
preferred habitat. 

Daphoenositta 
chrysoptera 

Varied Sittella Vulnerable Widespread throughout mainland Australia, where it is found in eucalypt woodlands 
and forests, most commonly in areas of rough-barked eucalypts. Forages for insects 
in rough-bark eucalypts such as ironbark and stringybarks. Nests in a tree branch or 
fork. 

High 
Species was not identified 
during field surveys. 
Potential habitat within study 
area 

Delma torquata Collared Delma Vulnerable The Collared Delma normally inhabits eucalypt-dominated woodlands and open-
forests in Queensland Regional Ecosystem Land Zones (LZ) (Brigalow Belt Reptiles 
Workshop 2010): 

Low 
Species was not identified 
during field surveys. 
Study area does not support 
preferred habitat. 
Precautionary AOS included in 
Appendix H 
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Scientific Name Common Name TSC Act 
Status 

EPBC Act 
Status 

Habitat Likelihood of occurrence 

Ephippiorhynchus 
asiaticus 

Black-necked Stork Endangered Widespread in coastal and subcoastal northern and eastern Australia; in NSW, the 
species becomes increasingly uncommon south of the Northern Rivers region. Rarely 
occurs south of Sydney. Found in association with wetlands, swamps, billabongs, 
estuaries and surrounding vegetation. Forages in shallow still water, for small 
vertebrates and crustaceans. Nests in a tall live tree, including paddock trees and 
paperbarks. 

High 
Species was not identified 
during field surveys. 
Potential habitat nearby to 
study area 

Erythrotriorchis 
radiatus 

Red Goshawk Critically 
Endangered 

Vulnerable Sparsely dispersed across coastal and sub-coastal Australia, from western Kimberley 
Division to north-eastern NSW and occasionally on continental islands. Found in 
coastal and sub-coastal areas in wooded and forested lands of tropical and warm-
temperate Australia. Hunts for birds; mammals, reptiles and insects are rarely taken. 
Nests in large trees, frequently the tallest and most massive in a tall stand, typically 
within one km of permanent water. 

Low 
Species was not identified 
during field surveys. 
Study area does not support 
preferred habitat. 

Furina dunmalli Dunmall's Snake Vulnerable Dunmall's Snake occurs primarily in the Brigalow Belt region in the south-eastern 
interior of Queensland. Records indicate sites at elevations between 200–500 m 
above sea level. The snake is very rare or secretive with limited records existing. The 
distribution of Dunmall's Snake also extends into the inland regions of north-east 
NSW where it has been recorded in Bebo State Forest in 2002. 

Low 
Species was not identified 
during field surveys. 
Study area does not support 
preferred habitat. 

Gallinago 
hardwickii 

Latham's Snipe, 
Japanese Snipe 

Migratory Migrate to south-east Australia for the summer. Inhabits freshwater wetlands on or 
near the coast, generally among dense cover. Also known from short-grassed 
marshes and wet, treeless grasslands. Occasionally found in crops and pasture. They 
can also occur in habitats with saline or brackish water, in modified or artificial 
habitats, and in habitats located close to humans or human activity. An omnivorous 
species that forages in soft mudflats or shallow water. Roosts amongst low vegetation 
during the day. 

Low 
Species was not identified 
during field surveys. 
Study area does not support 
preferred habitat. 

Geophaps scripta 
scripta 

Squatter Pigeon 
(southern) 

Endangered Vulnerable Squatter Pigeon (southern) habitat is generally defined as open-forests to sparse, 
open-woodlands and scrub that are mostly dominated in the overstorey by 
Eucalyptus, Corymbia, Acacia or Callitris species, remnant, regrowth or partly 
modified vegetation communities, and within 3 km of water bodies or courses. 
In New South Wales, the Squatter Pigeon (southern) is thought to have formerly 
occurred in woodlands dominated in the overstorey by Eucalyptus species, 
intersected with patches of Acacia species and stands of Cypress Pine (Callitris 
columellaris) and which have a groundcover of grasses and herbs. 

Low 
Species was not identified 
during field surveys. 
Study area does not support 
preferred habitat. 

Grantiella picta Painted Honeyeater Vulnerable Vulnerable A nomadic species that occurs at low densities throughout its range, most commonly 
found on the inland slopes of the Great Dividing Range in NSW. Inhabits Boree, 
Brigalow and Box-Gum Woodlands and Box-Ironbark Forests where it forages for the 
fruits of mistletoes growing on woodland eucalypts and acacias. Nests within the 
outer canopy of drooping eucalypts, she-oak, paperbark or mistletoe branches. 

High 
Species was not identified 
during field surveys. 
Potential habitat within study 
area 
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Scientific Name Common Name TSC Act 
Status 

EPBC Act 
Status 

Habitat Likelihood of occurrence 

Grus rubicunda Brolga Vulnerable The Brolga was formerly found across Australia, except for the south-east corner, 
Tasmania and the south-western third of the country. It is still abundant in the 
northern tropics, but very sparse across the southern part of its range.Though 
Brolgas often feed in dry grassland or ploughed paddocks or even desert claypans, 
they are dependent on wetlands too, especially shallow swamps, where they will 
forage with their head entirely submerged. The nest comprises a platform of grasses 
and sticks, augmented with mud, on an island or in the water. Two eggs are laid from 
winter to autumn. 

Low 
Species was not identified 
during field surveys. 
Study area does not support 
preferred habitat. 

Hieraaetus 
morphnoides 

Little Eagle Vulnerable Widespread throughout mainland Australia, often observed over woodland, forested 
land and open country. Appears to avoid rainforest and dense forest. Hunts for small 
terrestrial and arboreal mammals. Nests in a large living tree in open woodland or 
tree-lined watercourses. 

Moderate 
Species was not identified 
during field surveys. 
Potential habitat within study 
area 

Hirundapus 
caudacutus 

White-throated 
Needletail 

Migratory Migrates from northern Asia to eastern Australia for the summer. In NSW, occurs 
from the coast to the western slopes of the Great Dividing Range. Species is almost 
exclusively aerial, most commonly recorded above open forest and rainforest. They 
are less commonly recorded flying above woodland. They also commonly occur over 
heathland, but less often over treeless areas, such as grassland or swamps. In 
coastal areas, they are sometimes seen flying over sandy beaches or mudflats , and 
often around coastal cliffs and other areas with prominent updraughts, such as ridges 
and sand-dunes. 

Low 
Species was not identified 
during field surveys. 
Study area does not support 
preferred habitat. 

Jalmenus 
eubulus 

Pale Imperial 
Hairstreak 

Critically 
Endangered 

Jalmenus eubulus is found in Queensland and NSW. In Queensland it is restricted to 
the seasonally sub-humid central and southern areas of the state. In NSW it is found 
only in brigalow-dominated open forests and woodlands in northern areas of the 
state. Suitable habitat is dominated by brigalow, Acacia harpophylla and Buloke, 
Casuarina cristata on clay soils on flat to gently undulating plains, usually with 
scattered emergent euclypts such as Poplar Box, Eucalyptus populnea and low trees 
of Wilga, Geijera parviflora. Only known to breed in old-growth forest or woodland 
and does not appear to colonise regowth habitats following clearing or other major 
disturbance. 

Moderate 
Species was not identified 
during field surveys. 
Potential habitat within and 
nearby study area 

Lophoictinia isura Square-tailed Kite Vulnerable A resident of the north, north-east and along the major west-flowing river systems of 
NSW and a summer breeding migrant to the south-east of the state. Known from dry 
woodlands and open forests with a preference for timbered watercourses. Hunts for 
smaller birds and insects. Nests in a fork or on large horizontal limbs of trees along or 
near watercourses. 

High 
Species was not identified 
during field surveys. 
Potential habitat within study 
area 

Maccullochella 
peelii 

Murray Cod Vulnerable Murray cod generally prefer slow flowing, turbid water in streams and rivers, 
favouring deeper water around boulders, undercut banks, overhanging vegetation 
and logs. Small numbers are still present in the Nepean River (NSW) and Yarra River 
(VIC). 

High (in Macintyre River) 
Species was not identified 
during field surveys. 
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Scientific Name Common Name TSC Act 
Status 

EPBC Act 
Status 

Habitat Likelihood of occurrence 

Macropus 
dorsalis 

Black-striped 
Wallaby 

Endangered From the Townsville area in Queensland to northern NSW where it occurs on both 
sides of the Great Divide. On the north west slopes of NSW it occurs in Brigalow 
remnants to south of Narrabri. On the north coast it is confined to the upper 
catchments of the Clarence and Richmond Rivers. Preferred habitat is characterised 
by dense woody or shrubby vegetation within three metres of the ground. This dense 
vegetation must occur near a more open, grassy area to provide suitable feeding 
habitat. On the north west slopes, associated with dense vegetation, including 
brigalow, ooline and semi-evergreen vine thicket. On the north coast, closely 
associated with dry rainforest but also occur in moist eucalypt forest with a rainforest 
understorey or a dense shrub layer. 

Moderate 
Species was not identified 
during field surveys. 
Potential habitat within study 
area 

Merops ornatus Rainbow Bee-eater Migratory Occurs throughout mainland Australia, excluding arid areas. Southern populations 
migrate north in winter. Found in open forest, woodland, shrubland and occasionally 
remnant vegetation within farmland, orchards and vineyards. Forages aerially for 
insects. Roosts in small shrubby trees. Constructs a tunnel in which to nest, in sandy 
bank or bare flat ground. 

Low 
Species was not identified 
during field surveys. 
Study area does not support 
preferred habitat. 

Motacilla flava Yellow Wagtail Migratory Distributed widely across Australia. This insectivorous bird inhabits open country near 
water, such as wet meadows. 

Low 
Species was not identified 
during field surveys. 
Study area does not support 
preferred habitat. 

Myiagra 
cyanoleuca 

Satin Flycatcher Migratory Occurs along east coast of Australia, migrates north to Cape York Peninsula and 
Papua New Guinea in winter. Inhabits tall, wet eucalypts forests in gullies where it 
forages for insects. Nests in tree 3-25m above ground. 

Low 
Species was not identified 
during field surveys. 
Study area does not support 
preferred habitat. 

Nyctophilus 
corbeni 

Corben's Long-eared 
Bat, South-eastern 
Long-eared 

Vulnerable Vulnerable Occurs throughout the Murray Darling Basin, most commonly within the Pilliga Scrub 
region. Occurs in association with box/ironbark/cypress-pine vegetation of the 
western slopes and plains, but also known from mallee, Allocasuarina leuhmanni and 
box eucalypt dominated communities. Roosts in tree hollows, crevices, and under 
loose bark. Hunts for non-flying invertebrates within the understorey. 

Moderate 
Species was not identified 
during field surveys. 
Potential habitat within study 
area 

Phascolarctos 
cinereus 

Koala (combined 
populations of 
Queensland, New 

Vulnerable Vulnerable Distribution of the species throughout Australia is highly fragmented. In NSW it mainly 
occurs on the central and north coasts with some populations in the western region 
inhabiting eucalypt woodlands and forests. The species feed on the foliage of more 
than 70 eucalypt species and 30 non-eucalypt species, but in any one area will select 
preferred browse species. 

Low 
Species was not identified 
during field surveys. 
Study area does not support 
preferred habitat. Score using 
the EPBC Habitat 
AssessmentTool was 2. 
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Scientific Name Common Name TSC Act 
Status 

EPBC Act 
Status 

Habitat Likelihood of occurrence 

Pomatostomus 
temporalis 
temporalis 

Grey-crowned 
Babbler (eastern 
subspecies) 

Vulnerable Occurs along the east coast of Australia. In NSW, species is known from western 
slopes of Great Dividing Range, western plains, Hunter Valley and north coast. 
Inhabits open Box-Gum Woodlands on the slopes, and Box-Cypress-pine and open 
Box Woodlands on alluvial plains where it forages for invertebrates. Roosts and nests 
in shrubs or sapling eucalypts. Generally unable to cross large open areas. 

Known 
Species was identified during 
field surveys. 
Known habitat within study area 

Rostratula 
australis 

Australian Painted 
Snipe 

Endangered Endangered Occurs throughout Australia. Inhabits shallow freshwater wetlands, vegetated 
ephemeral and permanent lakes and swamps, and inundated grasslands. Roosts 
during the day in dense vegetation and is active at dusk, throughout the night and 
dawn. It nests on the ground amongst tall reed-like vegetation near water, and 
forages near the water’s edge and on mudflats for invertebrates and seeds. 

Low 
Species was not identified 
during field surveys. 
Study area does not support 
preferred habitat. 

Tringa nebularia Common 
Greenshank, 
Greenshank 

Migratory The species has been recorded in most coastal regions. It is widespread west of the 
Great Dividing Range, especially between the Lachlan and Murray Rivers and the 
Darling River drainage basin, including the Macquarie Marshes, and north-west 
regions. The Common Greenshank is found in a wide variety of inland wetlands and 
sheltered coastal habitats of varying salinity. It occurs in sheltered coastal habitats, 
typically with large mudflats and saltmarsh, mangroves or seagrass. 

Low 
Species was not identified 
during field surveys. 
Study area does not support 
preferred habitat. 

Uvidicolus 
sphyrurus 

Border Thick-tailed 
Gecko, Granite Belt 
Thick-tailed Gecko 

Vulnerable Vulnerable The Border Thick-tailed Gecko occurs in the New England Tableland, Nandewar and 
Brigalow Belt South Bioregions in northern New South Wales (NSW) and in south-
east Queensland in an area bounded by Durikai State Forest (SF) (Queensland) to 
the north, the Great Dividing Range (NSW) to the east, the Liverpool Range (NSW) to 
the south and Moree/Mt Kaputar National Park (NP) (NSW) to the west (NSW OEH 
2013p; Spark pers. comm. 2001b). The Border Thick-tailed Gecko is a nocturnal 
species that shelters by day (NSW OEH 2013p) and is most commonly found in 
undisturbed habitat remnants on rocky outcrops and stony hills within eucalypt and 
cypress-pine open forest or woodland between 500-1100 m elevation (NSW SC 
2010b). The species was formerly thought to be restricted to granitic substrates, but 
records from regenerating habitat on basalt and metasediment lower slopes and flats, 
i.e. more fertile and less rugged sites, suggest the gecko was once more widespread 
in vegetation types that have been cleared (Spark pers. comm. 2008 cited in NSW 
SC 2010b). Nevertheless, it often occurs on steep rocky or scree slopes, especially 
on granite (NSW OEH 2013p) and it may prefer sites with easterly aspects and the 
base of rock scarps (Spark pers. comm. 2001b). 

Low 
Species was not identified 
during field surveys. 
Study area does not support 
preferred habitat. 

Flora 

Cadellia 
pentastylis 

Ooline Vulnerable Vulnerable Occurs along the western edge of the North West Slopes from north of Gunnedah to 
west of Tenterfield. Also occurs in Queensland. The natural range of Ooline is from 
24ºS to 30ºS in the 500 to 750 mm per annum rainfall belt. There appears to be a 
strong correlation between the presence of Ooline and low- to medium-nutrient soils 
of sandy clay or clayey consistencies, with a typical soil profile having a sandy loam 
surface layer, grading from a light clay to a medium clay with depth. 

Low 
Species was not identified 
during field surveys. 
Study area does not support 
preferred habitat. 
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Scientific Name Common Name TSC Act 
Status 

EPBC Act 
Status 

Habitat Likelihood of occurrence 

Desmodium 
campylocaulon 

Creeping Tick-trefoil Endangered Occurs chiefly in the Collarenebri and Moree districts in the north-western plains of 
NSW. Also occurs in the NT and Darling Downs district of south-eastern Queensland. 
Creeping Tick-Trefoil is confined to clay soils, usually with Astrebla and Iseilema 
species. In NSW Desmodium campylocaulon grows on cracking black soils in the 
Narrabri, Moree and Walgett local government areas. Associated species include 
Acacia harpophylla, Astrebla pectinata and Sorghum, Dichanthium and Panicum 
species. 

Moderate 
Species was not identified 
during field surveys. 
Windmill Grass - Bluegrass 
derived grassland of the study 
area offers potential habitat. 

Homopholis 
belsonii 

Belson's Panic Endangered Vulnerable It occurs on the northwest slopes and plains of NSW, mostly between Wee Waa, 
Goondiwindi and Glen Innes. It also occurs in Queensland, mainly in the Brigalow 
Belt South bioregion. Grows in dry woodland (e.g. Belah) often on poor soils, 
although sometimes found in basalt-enriched sites north of Warialda and in alluvial 
clay soils. 

High 
Species was not identified 
during field surveys. 
Woodland vegetation 
communities of the study area 
offer potential habitat. 

Swainsona 
murrayana 

Slender Darling-pea, 
Slender Swainson 

Vulnerable Vulnerable Found throughout NSW , it has been recorded in the Jerilderie and Deniliquin areas 
of the southern riverine plain, the Hay plain as far north as Willandra National Park, 
near Broken Hill and in various localities between Dubbo and Moree. Grows in a 
variety of vegetation types including bladder saltbush, black box and grassland 
communities on level plains, floodplains and depressions and is often found with 
Maireana species. Plants have been found in remnant native grasslands or grassy 
woodlands that have been intermittently grazed or cultivated. 

Low 
Species was not identified 
during field surveys. 
Study area does not support 
preferred habitat. 

Tylophora linearis - Vulnerable Endangered Majority of records occur in the central western region. Records from Goonoo, Pillaga 
West, Pillaga East, Bibblewindi, Cumbil and Eura State Forests, Coolbaggie NR, 
Goobang NP and Beni SCA. Also has been recordedHiawatha State Forest 
near West Wyalong in the south and there are old records as far north as Crow 
Mountain near Barraba and near Glenmorgan in the western Darling Downs. Grows 
in dry scrub and open forest. Recorded from low-altitude sedimentary flats in dry 
woodlands of Eucalyptus fibrosa, Eucalyptus sideroxylon, Eucalyptus albens, Callitris 
endlicheri, Callitris glaucophylla and Allocasuarina luehmannii. Also grows in 
association with Acacia hakeoides, Acacia lineata, Melaleuca uncinata, Myoporum 
species and Casuarina species. 

Low 
Species was not identified 
during field surveys. 
Study area does not support 
preferred habitat. 

Westringia 
parvifolia 

- Vulnerable Westringia parvifolia is known from four collections near Yelarbon, Inglewood and 
Goondiwindi in south-east Queensland and from near Yetman in northern New South 
Wales. Westringia parvifolia grows with Baker's Mallee (Eucalyptus bakeri) and 
Green Mallee (E. viridis) and between clumps of Spinifex (Triodia sp.) on sandy and 
stony soils. 

Low 
Species was not identified 
during field surveys. 
Study area does not support 
preferred habitat. 

102 



 

        
  

 

 

 

Appendix C – Flora species inventory 


Newell Highway: Mungle Back Creek to Boggabilla Heavy Duty Pavement Upgrade 
Biodiversity Assessment 

103 



 

        
  

Newell Highway: Mungle Back Creek to Boggabilla Heavy Duty Pavement Upgrade 
Biodiversity Assessment 

 

 
 
 
 
 
 
 
 
 

  
 

  

                                   

 
                                                                 

   

 

                                                                   

                                                                  

 
   

                                                                     

 
 

 
 

                                                                 

 
  

                                                                      

 
                                                                      

 
 

 
 

                                                                     

 
  

                                                              

                                                                        

 
                                                                      

 
 

 
 

 

                                                                 

   
                                                                

 
                                                                 

 
  

 

                                                                  

Scientific Name Common 
Name 

Sampling locations1 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 

Acacia 
harpophylla 

Brigalow c o o o c o 

Acacia pendula Boree or 
Weeping 
Myall 

c u/c u/c 

Acacia salicina Cooba u/c u/c u/c o o o 

Alectryon 
oleifolius 

Western 
Rosewood 

u/c 

Alternanthera 
denticulata 

Lesser 
Joyweed 

o o o o o 

Amaranthus 
spp. 

Amaranth u/c 

Amyema 
miquelii 

Mistletoe u/c 

Anagallis 
arvensis* 

Scarlet 
Pimpernel 

u/c 

Apophyllum 
anomalum 

Warrior 
Bush 

o o o u/c u/c u/c u/c u/c 

Arundo donax* Giant Reed u/c 

Atalaya 
hemiglauca 

Whitewood u/c 

Bidens 
subalternans* 

Greater 
Beggar's 
Ticks 

o o c o c 

Brachyscome 
ciliaris 

Variable 
Daisy 

o o o o o o 

Calandrina 
ptychosperma 

u/c o o o o o o 

Callitris 
glaucophylla 

White 
Cypress 
Pine 

u/c u/c c c 
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Scientific Name Common 
Name 

Sampling locations1 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 

Calocephalus 
citreus 

Lemon 
Beauty-
heads 

u/c 

Calotis 
lappulacea 

Yellow Burr 
Daisy 

u/c u/c u/c u/c u/c u/c u/c u/c u/c u/c 

Capparis 
lasiantha 

Nepine u/c u/c 

Capparis 
loranthifolia var. 
loranthifolia 

Narrow-
leafed 
Bumble 

u/c 

Capparis 
mitchellii 

Native 
Orange 

u/c u/c u/c u/c u/c 

Cardiospermum 
grandiflorum* 

Balloon 
Vine, Love 
in a Puff 

c 

Carissa ovata Currant 
Bush 

u/c u/c o o o 

Cassia spp. u/c 

Casuarina 
cristata 

Belah c c o o o u/c u/c 

Cestrum parqui* Chilean 
Cestrum 

u/c 

Cheilanthes 
sieberi 

Rock Fern o o o o o 

Chloris gayana* Rhodes 
Grass 

o 

Chloris truncata Windmill 
Grass 

o o o o o o c o o c o o o o c o o o o 

Chloris 
ventricosa 

Tall Chloris o o o o 

Cirsium 
vulgare* 

Spear 
Thistle 

o o o o u/c u/c o o o 

Cymbopogon 
refractus 

Barbwire 
Grass 

o o o o o o o o o o o 

Cynodon 
dactylon 

Common 
Couch 

o o o o o o o o 

Cyperus spp. u/c 
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Scientific Name Common 
Name 

Sampling locations1 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 

Dichanthium 
sericeum 

Queensland 
Bluegrass 

o o o o o o o o o o o 

Einadia hastata Berry 
Saltbush 

o o o u/c u/c u/c o 

Einadia nutans Climbing 
Saltbush 

u/c u/c u/c 

Enchylaena 
tomentosa 

Ruby 
Saltbush 

u/c u/c o o o c o o o o o o o o o o o o o o o 

Enneapogon 
virens 

c 

Enteropogon 
acicularis 

Curly 
Windmill 
Grass 

o o o o o o o o 

Eragrostis 
curvula* 

African 
Lovegrass 

o o 

Eremophila 
deserti 

Turkeybush u/c u/c u/c u/c o o o o c 

Eremophila 
longifolia 

Emubush u/c 

Eremophila 
mitchellii 

Budda o u/c u/c o o c o o o c 

Eucalyptus 
camaldulensis 

River Red 
Gum 

u/c u/c u/c u/c c 

Eucalyptus 
populnea 
subsp. bimbil 

Bimble Box u/c o o o o u/c u/c o o o c u/c 

Euchiton 
sphaericus 

- o o o o o o o o o o o 

Eulalia aurea Silky 
Browntop 

o o o 

Fumaria spp.* Fumitory o o u/c c u/c 

Geijera 
parviflora 

Wilga o o c c c c c o o o o o c c o c o c 

Glandularia 
aristigera* 

Mayne's 
Pest 

o o o c c c o c c c c c c c o o o c o 

Gomphocarpus 
fruiticosus* 

Narrow Leaf 
Cotton Bush 

u/c 
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Scientific Name Common 
Name 

Sampling locations1 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 

Grevillea 
robusta 

Silky Oak u/c u/c 

Harrisia sp* Harrisia 
cactus 

o o o o o o o o u/c o o o o o o u/c o o o o o o o o o o 

Hypochaeris 
spp.* 

A Catsear o o o o o o o o c 

Jacaranda 
mimosifolia* 

Jacaranda u/c 

Lactuca 
saligna* 

Willow-
leaved 
Lettuce 

u/c o 

Lepidium 
bonariense* 

Peppercress o o o o o o o 

Lycium 
ferocissimum* 

African 
Boxthorn 

u/c u/c u/c u/c o u/c o u/c 

Lysiana 
subfalcata 

u/c o 

Malva 
parviflora* 

Small-
flowered 
Mallow 

o o o o o o o o o o o o o o o o o 

Marsdenia 
australis 

Doubah u/c 

Maytenus 
cunninghamii 

Yellow-berry 
Bush 

o u/c o u/c u/c 

Medicago 
polymorpha* 

Burr Medic o c o c c c c c o o o c c o 

Muehlenbeckia 
florulenta 

Lignum u/c 

Opuntia stricta* Prickly Pear o o o u/c u/c u/c u/c u/c o o o o o c o 

Oxalis 
perrenans 

Yellow-
flowered 
Wood Sorrel 

o u/c u/c u/c u/c 

Panicum 
decompositum 

o 

Panicum 
effusum 

Hairy Panic o 

Panicum 
queenslandicum 

Yadbila 
Grass 

o 
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Scientific Name Common 
Name 

Sampling locations1 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 

Paspalum 
dilatatum* 

Paspalum o c o o o o o o o o o o o o c o o 

Pittosporum 
angustifolium 

Lemonwood u/c u/c u/c u/c o o o 

Pittosporum 
spinescens 

Orange 
Thorn 

c o 

Plantago spp. Plantain o o o o o o o 

Rapistrum 
rugosum* 

Turnip 
Weed 

c c c o o c o o c o c o o 

Rhagodia 
spinescens 

Thorny 
Saltbush 

u/c o o u/c o o o o o o o o o o o o o o o c o 

Rumex spp.* Dock u/c o o o o o o 

Sclerolaena 
birchii 

Galvinized 
Burr 

o o o o 

Sclerolaena 
muricata 

Black 
Rolypoly 

u/c o o 

Senna glutinosa o 

Sida 
rhombifolia* 

Paddy's 
Lucerne 

c c 

Silybum 
marianum* 

Variegated 
Thistle 

o o c 

Sisymbrium irio* London 
Rocket 

o 

Sonchus 
oleraceus* 

Common 
Sow-thistle 

o o o 

Sonchus spp.* Sowthistle o o o c c c o 

Sporobolus 
caroli 

Fairy Grass o 

Tetragonia 
tetragonioides 

New 
Zealand 
Spinach 

u/c o c o o 

Themeda 
australis 

Kangaroo 
Grass 

o o 

Trifolium 
repens* 

White 
Clover 

o 

Urtica incisa Stinging 
Nettle 

o 
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Scientific Name Common Sampling locations1 

Name 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 

Vachellia 
farnesiana 

Mimosa 
Bush 

u/c o o o o o c o o u/c o o o c o o o o o c o o 

Vittadinia 
cuneata 

A Fuzzweed o o o 

Wahlenbergia 
communis 

Tufted 
Bluebell 

u/c u/c o o o 

Xanthium sp. Burr o 
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Appendix D – Biobanking Plot Data
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Plot Name NPS NOS NMS NGCG NGCS NGCO EPC NTH OR FL 

BB1 3 3 0 10 1 0 88 0 0 0 

BB2 8 10 14 18 18 0 34 1 0 2 

BB3 11 7 5.5 30 20 14 6 0 0 23 

BB4 13 13.5 6 40 6 10 10 1 0 20 

BB5 9 1 3 40 8 24 8 0 1 0 

BB6 9 11.5 4.5 22 10 6 36 2 1 2 

BB7 8 6.5 4.5 14 16 6 28 1 0 0 

BB8 12 3.5 6 14 24 4 36 3 0 12 

BB9 3 20 4.5 18 12 6 68 3 1 0 

BB10 3 0 0 52 4 0 46 0 0 0 

BB11 7 12 3.5 46 4 12 22 3 0 18 

BB12 2 0 0 40 0 0 60 0 0 0 

BB13 3 0 0 26 2 22 50 0 0 0 

BB14 4 0 0 28 12 0 60 0 0 0 

BB15 4 9 2.5 38 20 10 24 3 0 29 

BB16 2 8 9.6 60 10 9 0 3 0 38 

BB17 3 6 2 20 20 20 40 0 0 3 

BB18 8 10 7 30 10 6 16 1 0 12 

BB19 5 0 0 48 0 16 36 0 0 0 

BB20 11 13 3 18 4 26 16 0 0 15 

BB21 2 0 0 58 0 6 36 0 0 0 

NPS  - Native Plant  Species  OR - Overstorey  regeneration  
NOS - Native overstorey  cover  FL - Fallen Logs  
NMS - Native  midstorey  cover   
NGCG  - Native groundcover  grasses   
NGCS  - Native groundcover  shrubs   
NGCO  - Native groundcover  other   
EPC  - Exotic  plant  cover   
NTH - Number  of  tree hollows   
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Appendix E – Fauna species inventory
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Scientific Name Common Name Status under TSC 
Act 

Status 
under 
EPBC Act 

Observation Type 

Acanthagenys rufogularis Spiny-cheeked 
Honeyeater 

Protected Visual 

Acanthiza chrysorrhoa Yellow-rumped 
Thornbill 

Protected Visual 

Acanthiza lineata Striated thornbill Protected Visual 

Acanthiza nana Yellow Thornbill Protected Visual 

Acridotheres tristis Common myna Introduced Visual 

Anas superciliosa Pacific Black Duck Protected Visual 

Anthochaera carunculata Red Wattlebird Protected Aural 

Artamus cyanopterus Dusky Woodswallow Protected Visual 

Artamus leucorynchus White-breasted 
Woodswallow 

Protected Visual 

Barnardius zonarius Australian Ringneck Protected Visual 

Cacatua galerita Sulphur-crested 
Cockatoo 

Protected Visual 

Coracina novaehollandiae Black-faced Cuckoo-
shrike 

Protected Visual 

Corvus coronoides Australian Raven Protected Visual 

Cracticus nigrogularis Pied Butcherbird Protected Visual 

Cracticus tibicen Australian Magpie Protected Visual 

Cracticus torquatus Grey Butcherbird Protected Visual 

Dacelo novaeguineae Laughing Kookaburra Protected Aural 

Egretta novaehollandiae White-faced Heron Protected Visual 

Elanus axillaris Black-shouldered Kite Protected Visual 

Entomyzon cyanotis Blue-faced 
Honeyeater 

Protected Visual 

Eolophus roseicapillus Galah Protected Visual 

Eopsaltria australis Eastern Yellow robin Protected Visual 

Eurystomus orientalis Dollarbird Protected Visual 

Falco cenchroides Nankeen Kestrel Protected Visual 
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Scientific Name Common Name Status under TSC 
Act 

Status 
under 
EPBC Act 

Observation Type 

Gavicalis virescens Singing Honeyeater Protected Visual 

Geopelia humeralis Bar-shouldered Dove Protected Visual 

Geopelia striata Peaceful Dove Protected Visual 

Grallina cyanoleuca Magpie-lark Protected Visual 

Haliastur sphenurus Whistling Kite Protected Visual 

Hirundo neoxena Welcome Swallow Protected Visual 

Lichenostomus chrysops Yellow faced 
honeyeater 

Protected Visual 

Lichenostomus melanops Yellow-tufted 
honeyeater 

Protected Visual 

Lichmera indistincta Brown Honeyeater Protected Visual 

Limnodynastes tasmaniensis Spotted Marsh Frog Protected Aural 

Macropus giganteus Eastern Grey 
Kangaroo 

Protected Visual 

Macropus robustus Common wallaroo Protected Visual 

Malurus cyaneus Suberb Fairy-wren Protected Visual 

Malurus lamberti Variegated Fairy-wren Protected Visual 

Malurus leucopterus White-winged Fairy-
wren 

Protected Visual 

Manorina melanocephala Noisy Miner Protected Visual 

Milvus migrans Black Kite Protected Visual 

Neochmia temporalis Red-browed Finch Protected Visual 

Ocyphaps lophotes Crested pigeon Protected Visual 

Oryctolagus cuniculus European Rabbit Introduced Visual 

Pardalotus punctatus Spotted Pardalote Protected Aural 

Pelecanus conspicillatus Australian pelican Protected Visual 

Platalea regia Royal Spoonbill Protected Visual 

Pomatostomus temporalis Grey-crowned Babbler Vulnerable Visual 
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Scientific Name Common Name Status under TSC 
Act 

Status 
under 
EPBC Act 

Observation Type 

Ptilotula fusca Fuscous Honeyeater Protected Visual 

Ptilotula penicillata White-plumed 
Honeyeater 

Protected Visual 

Rhipidura albiscapa Grey Fantail Protected Visual 

Rhipidura leucophrys Willie Wagtail Protected Visual 

Smicrornis brevirostris Weebill Protected Visual 

Strepera graculina Pied Currawong Protected Visual 

Struthidea cinerea Apostlebird Protected Visual 

Vanellus miles Masked Lapwing Protected Visual 

Wallabia bicolor Swamp Wallaby Protected Visual 

Zosterops lateralis Silvereye Protected Visual 
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Appendix F – Desktop research results
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Appendix G – Hollow-bearing tree inventory
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Tree I.D. 
Easting Northing Species 2 5cm 5 10cm 10 20cm 20cm + Fissures 

(<2cm) 
Total 

hbt01 239003.8 6826806 RRG 0 0 0 3 0 3 

hbt02 229603.5 6807185 Pbox 0 3 0 0 0 3 

hbt03 229586.6 6807188 Pbox 2 5 0 0 0 7 

hbt04 229620.7 6807220 Pbox 5 0 0 0 0 5 

hbt05 229629.6 6807243 Pbox 3 1 1 0 0 5 

hbt06 232964.4 6814355 Stag 1 0 1 0 0 2 

hbt07 232969.3 6814367 Bel 4 0 0 0 0 4 

hbt08 232972.1 6814383 Stag 4 0 3 0 0 7 

hbt09 232941.6 6814418 Bel 0 0 1 0 0 1 

hbt10 232986.4 6814471 Stag 3 0 2 0 0 5 

hbt11 233044.6 6814970 Bel 0 1 0 0 0 1 

hbt12 233044 6815204 Stag 0 1 0 0 0 1 

hbt13 233044.5 6815211 Bel 5 0 0 0 0 5 

hbt15 233042.5 6815237 Stag 0 0 0 1 2 3 

hbt16 233064 6815182 Bel 0 1 0 0 0 1 

hbt17 233072.8 6815431 Stag 2 0 0 0 0 2 

hbt18 233071.3 6815432 Bel 3 1 0 0 0 4 

hbt19 233148.1 6816080 Stag 0 0 0 0 3 3 

hbt20 233133.6 6816124 Stag 0 1 0 0 3 4 

hbt21 233195.7 6816153 Pbox 0 0 3 0 0 3 

hbt23 233155.9 6816172 Pbox 3 0 0 0 0 3 

hbt24 233152.1 6816180 Pbox 2 0 0 0 0 2 

hbt25 233161.9 6816203 Stag 0 3 0 0 0 3 

hbt26 233164.8 6816211 Pbox 2 0 0 0 0 2 

hbt27 233153 6816214 Stag 5 0 3 1 0 9 

hbt28 233173.7 6816227 Stag 5 0 0 0 0 5 
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Tree I.D. 
Easting Northing Species 2 5cm 5 10cm 10 20cm 20cm + Fissures 

(<2cm) 
Total 

hbt29 233202.9 6816234 Pbox 0 5 2 0 0 7 

hbt30 233209.8 6816253 Pbox 0 2 0 0 0 2 

hbt31 233180 6816259 Stag 3 0 0 0 0 3 

hbt32 233184.5 6816302 Pbox 0 3 0 0 0 3 

hbt33 233216 6816336 Pbox 0 3 0 0 0 3 

hbt34 233194.9 6816454 Pbox 0 2 0 0 0 2 

hbt35 233196.9 6816486 Pbox 2 0 0 0 0 2 

hbt36 233146.6 6817464 Pbox 3 0 0 0 3 6 

hbt37 233428 6818613 Stag 0 0 0 4 0 4 

hbt38 233403.3 6818454 RRG 0 2 0 1 0 3 

hbt39 233400 6818456 Pbox 3 0 0 0 0 3 

hbt40 236470.6 6824167 Pbox 0 0 1 0 0 1 

hbt41 236501 6824205 Pbox 1 2 0 0 0 3 

hbt42 236512 6824210 Pbox 0 1 2 0 0 3 

hbt43 236539.8 6824231 Pbox 3 0 0 0 0 3 

hbt44 236555.8 6824235 Pbox 0 3 0 0 0 3 

hbt45 236560.5 6824236 Pbox 3 3 0 0 0 6 

hbt46 236561.2 6824246 Pbox 1 0 0 0 0 1 

hbt47 236588.8 6824272 Pbox 1 0 1 0 0 2 

hbt48 236587.1 6824279 Pbox 5 0 0 0 0 5 

hbt49 236586.9 6824278 Stag 0 0 0 2 0 2 

hbt50 236586.4 6824281 Pbox 0 2 0 0 0 2 

Total 48 74 45 20 12 11 162 

*RRG = River Red Gum (Eucalyptus camaludensis), Pbox = Poplar Box (Eucalyptus populnea subsp. bimbil), Bel=Belah 
(Casuarina cristata). 
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Appendix H – Assessments of Significance
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Brigalow within the Brigalow Belt South, Nandewar and Darling Riverine Plains bioregions 

Brigalow within the Brigalow Belt South, Nandewar and Darling Riverine Plains bioregions 
Endangered Ecological Community (Brigalow EEC) occurs in the south of the study area, in 
patches between Ch. 87,500 and Ch.96,750, and adjacent to the eastern margin of the North Star 
rest area. At the northern end of its extent, Brigalow EEC intergrades with Poplar Box Shrubby 
Woodland, and with Belah Woodland at its southern extent. 

Brigalow EEC of the study area occurs as narrow linear patches of vegetation, generally restricted 
to within the road corridor, and separated by expanses of grassy groundcovers from which canopy 
trees are absent. Brigalow EEC that occurs along the road verge generally supports only 
characteristic shrub species and groundlayer species; canopy trees are absent. Canopy trees may 
have previously been removed from the road verge to achieve required lines of sight, particular 
from the inside of curves. 

Brigalow-Belah Woodland to be removed from the study area is highly fragmented, is degraded by 
edge effects, and supports a diversity of exotic and noxious weeds throughout. However, sampling 
of this community with vegetation quadrats found there was less than 50% exotic cover, and native 
cover values were generally within or exceeded benchmark values for the corresponding PCT. As 
such, the TEC is considered to be in Moderate to Good condition, despite being degraded, and 
also falls within the EPBC condition thresholds. 

Frequently recorded exotic species include Paspalum dilatatum (Paspalum), Rapistrum rugosum 
(Turnip Weed), Glandularia aristigera (Mayne's Pest), Hypochaeris spp. (Catsear), Lepidium 
bonariense (Peppercress) Medicago polymorpha (Burr Medic), and noxious weed species such as 
Harrisia sp. (Harrisia cactus), Opuntia stricta (Prickly Pear) and Lycium ferocissimum (African 
Boxthorn). 

Brigalow EEC of the study area maintains minimal vegetative connectivity with any remnants of 
native vegetation outside of the study area, as land adjoining the extent of Brigalow EEC has been 
heavily cleared for agricultural purposes, and supports very little native vegetation. 

(a) In the case of a threatened species, whether the action proposed is likely to have an 
adverse effect on the life cycle of the species such that a viable local population of the 
species is likely to be placed at risk of extinction. 

Not applicable. Brigalow EEC is not a threatened species. 

(b) In the case of an endangered population, whether the action proposed is likely to have 
an adverse effect on the life cycle of the species that constitutes the endangered population 
such that a viable local population of the species is likely to be placed at risk of extinction. 

Not applicable. Brigalow EEC is not a threatened population. 

(c) In the case of an endangered ecological community or critically endangered ecological 
community, whether the action proposed: 
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(i)  is likely to have an adverse effect on the extent of the ecological community such that its 
local occurrence is likely to be placed at risk of extinction, or 

(ii) is likely to substantially and adversely modify the composition of the ecological 
community such that its local occurrence is likely to be placed at risk of extinction. 

The proposed action involves the removal of up to 17.16 hectares of Brigalow EEC for the heavy 
duty pavement upgrade of the Newell Highway. This area represents the maximum area to be 
cleared and there may be opportunities to reduce the clearing footprint during the remaining stages 
of detailed design. A total of 24.99 hectares of Brigalow EEC will be retained in the study area. The 
proposed action is unlikely to have an adverse effect on the extent of the ecological community 
such that its local occurrence is likely to be placed at risk of extinction. 

The composition of Brigalow EEC to be removed from the study area, specifically from the existing 
edge of the Newell Highway, has been modified by the absence of canopy trees (the community 
persists as characteristic scattered shrubs and groundcovers), the presence of a diversity of exotic 
species, including noxious weeds, and degradation resulting from edge effects. 

The composition of Brigalow EEC to be retained in the study is unlikely to be substantially 
modified, although widening of the highway pavement may result in a shift in edge effects, and 
further spread of exotic species. However, mitigation measures outlined in Section 6 of this report 
would be implemented during construction, to minimise potential impacts associated with the 
introduction and spread of weeds into patches of Brigalow EEC to be retained. 

(d) In relation to a habitat of a threatened species, population or ecological community: 

(i) the extent to which habitat is likely to be removed or modified as a result of the action 
proposed, and 

(ii) whether an area of habitat is likely to become fragmented or isolated from other areas of 
habitat as a result of the proposed action, and 

(iii) the importance of the habitat to be removed, modified, fragmented or isolated to the 
long-term survival of the species, population or ecological community in the locality. 

The proposed action involves the removal of up to 17.16 hectares of Brigalow EEC for the heavy 
duty pavement upgrade of the Newell Highway. A total of 24.99 hectares of Brigalow EEC will be 
retained in the study area. 

A total of 3,444 hectares of Brigalow EEC has been mapped within 10 kilometres of the study area 
(Eco Logical 2008). Brigalow EEC in the surrounding locality generally occurs as narrow linear 
remnants contained within road corridors, with some large patches occur within private property, 
particularly to the south-east of the study area. The removal of up to 17.16 hectares of Brigalow 
EEC (that is degraded by edge effects and persists with a modified structure along the existing 
road edge) does not comprises a significant proportion of Brigalow EEC that has been mapped in 
the surrounding locality. 
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Brigalow EEC occurring between Ch.88500 and Ch.89750, in the southern extent of the study 
area, maintains connectivity with a larger linear remnant of Brigalow EEC that adjoins the eastern 
boundary of the study area. This patch has been mapped as covering 272 hectares (Eco Logical 
2008), Similarly, Brigalow EEC occurring between Ch.90250 and Ch.91500 maintains connectivity 
with a larger linear remnant of Brigalow EEC that adjoins the eastern boundary, mapped as 
covering 83 hectares (Eco Logical 2008). Much of the Brigalow EEC of the study area forms the 
edge-effected western margin of these two larger patches. Brigalow EEC occurring between 
Ch.94000 and Ch.96600 does not maintain connectivity with any other patches of Brigalow EEC 
mapped in the surrounding locality. Brigalow EEC occurring within the study area is currently 
fragmented by the Newell Highway. Widening of the highway pavement will not significantly 
increase this existing fragmentation, and will not result in the fragmentation of Brigalow EEC from 
the two larger linear remnants of Brigalow EEC that adjoin the eastern boundary of the study area. 

Brigalow EEC to be removed from the study area, specifically from the existing edge of the Newell 
Highway, has been modified by the absence of canopy trees (the community persists as 
characteristic scattered shrubs and groundcovers), the presence of a diversity of exotic species, 
including noxious weeds, and degradation resulting from edge effects. Brigalow EEC to be 
retained in the study is unlikely to be substantially modified, although widening of the highway 
pavement may result in a shift in edge effects, and further spread of exotic species. However, 
mitigation measures outlined in Section 6 of this report would be implemented during construction, 
to minimise potential impacts associated with the introduction and spread of weeds into patches of 
Brigalow EEC to be retained. 

The long-term survival of Brigalow EEC in the locality, including Brigalow EEC to be retained in the 
study area, is unlikely to be impacted by the proposed action. 

(e) Whether the action proposed is likely to have an adverse effect on critical habitat (either 
directly or indirectly). 

No area has been designated as ‘critical habitat’ under the TSC Act 1995 for Brigalow EEC. 

(f) Whether the action proposed is consistent with the objectives or actions of a recovery 
plan or threat abatement plan. 

There is currently no specific Recovery Plan in place for Brigalow EEC. There are no Threat 
Abatement Plans currently in operation for any Key Threatening Processes threatening Brigalow 
EEC. OEH is currently developing a targeted approach for managing Ecological Communities. In 
the interim, the following management actions have been identified for this community. 

Determine optimal management regimes for management of high quality remnants (e.g. fire 
regimes). 

Produce map of predicted pre-1750 extent. 

Identify key sites to be acquired or targeted for conservation incentive payments. 
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Encourage consent authorities to apply best practice standards and develop site management
	
guidelines.
	

Disseminate information on this EECs to landholders and promote recovery.
	

Encourage land managers to employ best management practice standards in controlling noxious
	

weed or pest species in EECs.
	

Develop a database of EEC sites on private land and determine site specific management
	
strategies.
	

Collate mapping data and implement on ground mapping of this EEC to fill gaps.
	

(g) Whether the action proposed constitutes or is part of a key threatening process or is 
likely to result in the operation of, or increase the impact of, a key threatening process. 

The TSC Act defines a ‘key threatening process’ as ‘a process that threatens, or may have the 
capability to threaten, the survival or evolutionary development of species, populations or 
ecological communities’. Schedule 3 of the TSC Act provides a list of the ‘key threatening 
processes’ (KTPs). The proposed action may contribute to or exacerbate existing KTPs listed 
below: 

Clearing of native vegetation: A total of 17.16 hectares of Brigalow EEC will be cleared from the 
study area 

Invasion of native plant communities by exotic perennial grasses: Disturbed areas during and 
following construction would be susceptible to the establishment and spread of exotic perennial 
grasses, some of which already occur in the study area 

Potential impacts of the proposed action will be reduced and mitigated through the implementation 
of appropriate controls and mitigation measures during and following construction, as outlined in 
Section 6 of this report. 

Conclusion 

In light of the consideration of the above seven factors (1-7), the proposed activity is unlikely to 
have “a significant effect” on Brigalow EEC as a result of the proposed action, as: 

The proposed action will not adversely affect the life cycle of the species; 

The proposed action will not remove, modify or further fragment or isolate a significant area of 
habitat for the species; and 

The project does not significantly contribute to any KTP threatening the species. 

Consequently, a Species Impact Statement is not required to be prepared. 
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Homopholis belsonii  (Belson’s Panic)  

Belson's Panic is a perennial grass growing to 0.5 m high that occurs on the northwest slopes and 
plains of NSW, mostly between Wee Waa, Goondiwindi and Glen Innes. It also occurs in 
Queensland, mainly in the Brigalow Belt South bioregion. 

In NSW, Belson's Panic is found on poor soils in dry woodlands, such as Belah Woodland, 
generally on higher, well-drained rises at elevations ranging from 200–520 m. The species appears 
to be shade-dependant, as it has been found in greatest abundance in shady area beneath or 
between trees (DoE 2016). Three general types of habitat which support Belson's Panic: 

Rocky, basaltic hills supporting Eucalyptus albens (White Box)/Geijera parviflora (Wilga) woodland 
with assorted shrubs and a number of grass species. It was generally found among fallen timber at 
the base of trees or shrubs, among branches and leaves of trees hanging to ground level or along 
the bottom of netting fences. 

Flat to gently undulating alluvial areas supporting Casuarina cristata (Belah) forest and sometimes 
Acacia harpophylla (Brigalow) or G.parviflora (Wilga). Understorey varied from the presence of 
only Belson's Panic to a mixture of shrubs, sub-shrubs and grasses. Many of the C. cristata sites 
were subject to intermittent inundation. 

Drainage lines supporting C. cristata and sandy country dominated by Cypress Pine-Bloodwood-
Ironbark-She-Oak Forest. 

Belson’s Panic was not identified in the study area during the March and August survey period. 
However, all woodland communities offer potential habitat to this species. 

(a) In the case of a threatened species, whether the action proposed is likely to have an 
adverse effect on the life cycle of the species such that a viable local population of the 
species is likely to be placed at risk of extinction. 

Belson’s Panic was not identified in the study area during the March and August survey period. 
The proposed action involves the removal of 33.13 hectares of woodland PCTs that offer potential 
habitat to Belson’s Panic. A total of 109.22 hectares of potential habitat will be retained in the study 
area. 

The proposed action is not considered likely to result in an adverse effect on the life cycle of this 
species such that a viable local population of the species is likely to be placed at risk of extinction. 

(b) In the case of an endangered population, whether the action proposed is likely to have 
an adverse effect on the life cycle of the species that constitutes the endangered population 
such that a viable local population of the species is likely to be placed at risk of extinction. 

Not applicable. The TSC Act defines an ‘endangered population’ as ‘a population specified in Part 
2 of Schedule 1’ of the Act. Belson’s Panic is not part of an ‘endangered population’, as defined 
under the TSC Act. 
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(c) In the case of an endangered ecological community or critically endangered ecological 
community, whether the action proposed: 

(i) is likely to have an adverse effect on the extent of the ecological community such that its 
local occurrence is likely to be placed at risk of extinction, or 

(ii) is likely to substantially and adversely modify the composition of the ecological 
community such that its local occurrence is likely to be placed at risk of extinction. 

Not applicable. Belson’s Panic is not an endangered or critically endangered ecological 
community. 

(d) In relation to a habitat of a threatened species, population or ecological community: 

(i) the extent to which habitat is likely to be removed or modified as a result of the action 
proposed, and 

(ii) whether an area of habitat is likely to become fragmented or isolated from other areas of 
habitat as a result of the proposed action, and 

(iii) the importance of the habitat to be removed, modified, fragmented or isolated to the 
long-term survival of the species, population or ecological community in the locality. 

Belson’s Panic was not identified in the study area during the March and August survey period. 
The proposed action involves the removal of 33.13 hectares of woodland PCTs that offer potential 
habitat to Belson’s Panic. A total of 109.22 hectares of potential habitat will be retained in the study 
area. The long-term survival of the Belson’s Panic in the locality is unlikely to be adversely affected 
by the proposed action. 

(e) Whether the action proposed is likely to have an adverse effect on critical habitat (either 
directly or indirectly). 

No area has been designated as ‘critical habitat’ under Part 3 of the TSC Act 1995 for Belson’s 
Panic. 

(f) Whether the action proposed is consistent with the objectives or actions of a recovery 
plan or threat abatement plan. 

There is currently no Recovery Plan in place for the Belson’s Panic. There are no Threat 
Abatement Plans currently in operation for any Key Threatening Processes threatening the 
Belson’s Panic. 

Belson’s Panic has been assigned to the site-managed species management stream under the 
OEH Saving our Species program; a form of management for which threatened species are best 
managed by targeting management actions at key management sites. OEH has established 2 
management sites where conservation activities need to take place to ensure the conservation of 
this species: Kirramingly Nature Reserve and Gurley Road in Moree Plains LGA. Both of these 
sites are located south of Moree township, and over 150 kilometres south of the study area (OEH 
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2016d). The management objective is to secure the species in the wild for 100 years and maintain 
its conservation status under the TSC Act. 

(g) Whether the action proposed constitutes or is part of a key threatening process or is 
likely to result in the operation of, or increase the impact of, a key threatening process. 

The TSC Act defines a ‘key threatening process’ as ‘a process that threatens, or may have the 
capability to threaten, the survival or evolutionary development of species, populations or 
ecological communities’. Schedule 3 of the TSC Act provides a list of the ‘key threatening 
processes’ (KTPs). The following KTPs are likely to result from, or may be exacerbated bv, the 
proposed action: 

Clearing of native vegetation: a total of 33.13 hectares of potential habitat, offered by woodland 
PCTs, will be removed from the study area. 

Potential impacts of this KTPs will be reduced and mitigated through the implementation of 
appropriate controls and mitigation measures during and following construction, as outlined in 
Section 5 of this report. 

Conclusion 

In light of the consideration of the above seven factors (1-7), the proposed activity is unlikely to 
have “a significant effect” on Belson’s Panic as a result of the proposed action, as: 

The proposed action will not adversely affect the life cycle of the species; 

The proposed action will not remove, modify or further fragment or isolate a significant area of 
habitat for the species; and 

The project does not significantly contribute to any KTP threatening the species. 

Consequently, a Species Impact Statement is not required to be prepared. 
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Desmodium campylocaulon (Creeping Tick-trefoil) 

Creeping Tick-trefoil is a prostrate twining herb or erect perennial forb to one metre high, known 
primarily from the Collarenebri and Moree districts in the north-western plains of NSW. 

Distribution of the species is confined to grassland on clay soils, usually with Astrebla and Iseilema 
species and in NSW, grows on cracking black soils in the Narrabri, Moree and Walgett LGAs. 
Associated species include Acacia harpophylla, Astrebla pectinata and Sorghum, Dichanthium and 
Panicum species. Creeping Tick-trefoil flowers summer and autumn. 

Creeping Tick-trefoil was not identified in the study area during the March and August survey 
period. However, Windmill Grass - Bluegrass derived grassland occurs across much of the 
northern portion of the study area offers potential habitat to this species. 

(a) In the case of a threatened species, whether the action proposed is likely to have an 
adverse effect on the life cycle of the species such that a viable local population of the 
species is likely to be placed at risk of extinction. 

Creeping Tick-trefoil was not identified in the study area during the March and August survey 
period. The proposed action involves the removal of 41.06 hectares of Windmill Grass - Bluegrass 
derived grassland that offers potential habitat to Creeping Tick-trefoil. A total of 80.87 hectares of 
potential habitat will be retained in the study area. 

The proposed action is not considered likely to result in an adverse effect on the life cycle of this 
species such that a viable local population of the species is likely to be placed at risk of extinction. 

(b) In the case of an endangered population, whether the action proposed is likely to have 
an adverse effect on the life cycle of the species that constitutes the endangered population 
such that a viable local population of the species is likely to be placed at risk of extinction. 

Not applicable. The TSC Act defines an ‘endangered population’ as ‘a population specified in Part 
2 of Schedule 1’ of the Act. Creeping Tick-trefoil is not part of an ‘endangered population’, as 
defined under the TSC Act. 

(c) In the case of an endangered ecological community or critically endangered ecological 
community, whether the action proposed: 

(i)  is likely to have an adverse effect on the extent of the ecological community such that its 
local occurrence is likely to be placed at risk of extinction, or 

(ii) is likely to substantially and adversely modify the composition of the ecological 
community such that its local occurrence is likely to be placed at risk of extinction. 

Not applicable. Creeping Tick-trefoil is not an endangered or critically endangered ecological 
community. 

(d) In relation to a habitat of a threatened species, population or ecological community: 
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(i) the extent to which habitat is likely to be removed or modified as a result of the action 
proposed, and 

(ii) whether an area of habitat is likely to become fragmented or isolated from other areas of 
habitat as a result of the proposed action, and 

(iii) the importance of the habitat to be removed, modified, fragmented or isolated to the 
long-term survival of the species, population or ecological community in the locality. 

Creeping Tick-trefoil was not identified in the study area during the March and August survey 
period. The proposed action involves the removal of 41.06 hectares of Windmill Grass - Bluegrass 
derived grassland that offers potential habitat to Creeping Tick-trefoil. A total of 80.87 hectares of 
potential habitat will be retained in the study area. 

The long-term survival of the Creeping Tick-trefoil in the locality is unlikely to be adversely affected 
by the proposed action. 

(e) Whether the action proposed is likely to have an adverse effect on critical habitat (either 
directly or indirectly). 

No area has been designated as ‘critical habitat’ under Part 3 of the TSC Act 1995 for Creeping 
Tick-trefoil. 

(f) Whether the action proposed is consistent with the objectives or actions of a recovery 
plan or threat abatement plan. 

There is currently no Recovery Plan in place for the Creeping Tick-trefoil. There are no Threat 
Abatement Plans currently in operation for any Key Threatening Processes threatening the 
Creeping Tick-trefoil. 

Creeping Tick-trefoil has been assigned to the partnership species management stream under the 
Saving our Species program, a form of management which recognises that security of a species 
depends on populations outside NSW and may be better managed by, or with, other federal, state 
or territory governments. Less than 10% of Creeping Tick-trefoil's total population occurs within 
NSW (OEH 2016e). Conservation projects are being developed for partnership species that: 

Are listed nationally as threatened under the Environmental Protection and Biodiversity 
Conservation Act 1999; 

Have key populations in NSW; 

Have important breeding sites in NSW; or 

Have a declining population. 
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(g) Whether the action proposed constitutes or is part of a key threatening process or is 
likely to result in the operation of, or increase the impact of, a key threatening process. 

The TSC Act defines a ‘key threatening process’ as ‘a process that threatens, or may have the 
capability to threaten, the survival or evolutionary development of species, populations or 
ecological communities’. Schedule 3 of the TSC Act provides a list of the ‘key threatening 
processes’ (KTPs). The following KTPs are likely to result from, or may be exacerbated bv, the 
proposed action: 

Clearing of native vegetation: a total of 41.06 hectares of potential habitat offered by Windmill 
Grass - Bluegrass derived grassland will be removed from the study area. 

Potential impacts of this KTPs will be reduced and mitigated through the implementation of 
appropriate controls and mitigation measures during and following construction, as outlined in 
Section 5 of this report. 

Conclusion 

In light of the consideration of the above seven factors (1-7), the proposed activity is unlikely to 
have “a significant effect” on Creeping Tick-trefoil as a result of the proposed action, as: 

The proposed action will not adversely affect the life cycle of the species; 

The proposed action will not remove, modify or further fragment or isolate a significant area of 
habitat for the species; and 

The project does not significantly contribute to any KTP threatening the species. 

Consequently, a Species Impact Statement is not required to be prepared. 
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Wetland Birds 

The following two species have been combined in one assessment of significance because of 
similarities in habitat preference. No wetland habitats will be impacted by the Proposal, however, 
these species have moderate potential of occurring within the study area due to the proximity of 
floodplain wetland habitat in the locality. 

Magpie Goose (Anseranas semipalmata) 

Listed as Vulnerable under the NSW TSC Act. 

Mainly found in shallow wetlands (less than one metre deep) with dense growth of rushes or 
sedges. Equally at home in aquatic or terrestrial habitats; often seen walking and grazing on land; 
feeds on grasses, bulbs and rhizomes. Activities are centred on wetlands, mainly those on 
floodplains of rivers and large shallow wetlands formed by run-off. Most breeding now occurs in 
monsoonal areas; breeding is unlikely in south-eastern NSW. 

The closest database record situates the Magpie Goose within 8 kilometres of the study area in 
1992. 

Black-necked Stork (Ephippiorhynchus asiaticus) 

Listed as Endangered under the NSW TSC Act. 

Widespread in coastal and subcoastal northern and eastern Australia; in NSW, the species 
becomes increasingly uncommon south of the Northern Rivers region. Rarely occurs south of 
Sydney. Found in association with wetlands, swamps, billabongs, estuaries and surrounding 
vegetation. Forages in shallow still water, for small vertebrates and crustaceans. Nests in a tall live 
tree, including paddock trees and paperbarks. 

The closest database record situates the Black-necked Stork within 7 kilometres of the study area 
in 2007. 

(a) In the case of a threatened species, whether the action proposed is likely to have an 
adverse effect on the life cycle of the species such that a viable local population of the 
species is likely to be placed at risk of extinction. 

The abovementioned wetland birds were not detected in the study area during the ecological 
survey. Other wetland birds were observed in wetland habitats outside the study area within the 
locality, which indicates they have the potential to occur nearby. The likelihood of occurrence 
would increase during times of flooding following periods of high rainfall within the catchment since 
much of the surrounding area is floodplain. 

No breeding habitat resources were identified in the study area and the construction and 
operational activities of the Proposal are unlikely to disturb the species in adjacent habitats. As 
such, the Proposal is not considered likely to result in an adverse effect on the life cycle of these 
species such that a viable local population of the species is likely to be placed at risk of extinction. 
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(b) In the case of an endangered population, whether the action proposed is likely to have 
an adverse effect on the life cycle of the species that constitutes the endangered population 
such that a viable local population of the species is likely to be placed at risk of extinction. 

Not applicable. 

(c) In the case of an endangered ecological community or critically endangered ecological 
community, whether the action proposed: 

(i) is likely to have an adverse effect on the extent of the ecological community such that its 
local occurrence is likely to be placed at risk of extinction, or 

(ii) is likely to substantially and adversely modify the composition of the ecological 
community such that its local occurrence is likely to be placed at risk of extinction. 

Not applicable. 

(d) In relation to a habitat of a threatened species, population or ecological community: 

(i) the extent to which habitat is likely to be removed or modified as a result of the action 
proposed, and 

(ii) whether an area of habitat is likely to become fragmented or isolated from other areas of 
habitat as a result of the Proposal, and 

(iii) the importance of the habitat to be removed, modified, fragmented or isolated to the 
long-term survival of the species, population or ecological community in the locality. 

The clearing footprint for the Proposal and the associated activities will not directly or indirectly 
impact core wetland habitat for the target species. The Proposal, which follows the alignment of the 
existing Newell Highway, would not fragment or impact adjacent wetland habitats within the locality 
and connectivity will not be impacted for these highly mobile species. The species have potential to 
forage or roost in the study area on occasion, as such, both woodland and grassland habitats in 
the study area constitute marginal foraging/roost habitat for the target species. These habitats are 
not considered important to these wetland birds. The Proposal will involve the removal of up to 75 
hectares of this marginal habitat. A further 177 hectares of this habitat will be retained adjacent to 
the construction footprint and these habitats are common in the locality. 

The proposal is not considered to impact on important habitats or the connectivity of those 
habitats. The survival of the species will not be affected by the Proposal. 

(e) Whether the action proposed is likely to have an adverse effect on critical habitat (either 
directly or indirectly). 

Critical habitat refers to those areas of land listed in the Register of Critical Habitat kept by the 
Director General of the Office of Environment and Heritage. No critical habitat has been listed for 
these species. No areas within the survey area are considered critical to the survival of this 
species. 
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(f) Whether the action proposed is consistent with the objectives or actions of a recovery 
plan or threat abatement plan. 

A recovery plan has not been prepared for either of these species however each have been 
identified as Partnership managed species under OEH’s Saving Our Species program. The 
Proposal will not impact on known threats or activities to assist the species. 

(g) Whether the action proposed constitutes or is part of a key threatening process or is 
likely to result in the operation of, or increase the impact of, a key threatening process. 

Threatening process means a process that threatens, or may have the capability to threaten, the 
survival or evolutionary development of species, populations or ecological communities. Key 
threatening processes are listed under the TSC Act. At present there are 38 listed key threatening 
processes under the TSC Act. The following KTPs are likely to result from, or may be exacerbated 
bv, the proposed action: 

Clearing of native vegetation. 

Loss of hollow-bearing trees 

An abundance of similar quality native vegetation will be retained within the locality. The relative 
number of hollow-bearing trees to be impacted by the Proposal is low in relation to the availability 
within the wider study area. Potential impacts of these KTP will be reduced and mitigated through 
the implementation of appropriate controls and mitigation measures during and following 
construction 

Conclusion 

In light of the consideration of the above seven factors (1-7), the proposed activity is unlikely to 
have “a significant effect” on these to wetland bird species as a result of the proposed action, as: 

The proposed action will not adversely affect the life cycle of the species; 

The proposed action will not remove, modify or further fragment or isolate a significant area of 
habitat for the species; and 

The proposal does not significantly contribute to any KTP threatening the species. 

Consequently, a Species Impact Statement is not required. 
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Woodland Birds 

The following four species have been combined in one assessment of significance because of 
similarities in habitat preference. Although slightly different in size, behaviour and usage of habitat 
resources, each of these birds are likely to be associated with the same woodland habitats 
throughout the study area. There was 125 hectares of suitable woodland habitat identified within 
the study area, 34 hectares of which are likely to be directly impacted by the Proposal. 

Glossy Black-Cockatoo (Calyptorhynchus lathami) 

Listed as Vulnerable under the NSW TSC Act. 

Occurs from the coast inland to the southern tablelands and central western plains of NSW. 
Inhabits forests and woodlands supporting Casuarina and Allocasuarina species, the seeds of 
which Glossy-Black Cockatoos feed upon almost exclusively. Requires large hollow-bearing 
eucalypts for nesting habitat. 

The closest database record situates the Glossy Black-Cockatoo within 7 kilometres of the study 
area in 2007. 

Varied Sittella (Daphoenositta chrysoptera) 

Listed as Vulnerable under the NSW TSC Act. 

Widespread throughout mainland Australia, where it is found in eucalypt woodlands and forests, 
most commonly in areas of rough-barked eucalypts. Forages for insects in rough-bark eucalypts 
such as ironbark and stringybarks. Nests in a tree branch or fork. 

The closest database record situates the Varied Sittella within 3 kilometres of the study area in 
2008. 

Grey-crowned Babbler (Pomatostomus temporalis temporalis) 

Listed as Vulnerable under the NSW TSC Act. 

Occurs along the east coast of Australia. In NSW, species is known from western slopes of Great 
Dividing Range, western plains, Hunter Valley and north coast. Inhabits open Box-Gum 
Woodlands on the slopes, and Box-Cypress-pine and open Box Woodlands on alluvial plains 
where it forages for invertebrates. Roosts and nests in shrubs or sapling eucalypts. Generally 
unable to cross large open areas. 

The closest database record situates the Grey-crowned Babbler within the study area in 2008. A 
group of six Grey-crowned Babblers were observed in the study are during the ecological surveys. 

Painted Honeyeater (Grantiella picta) 

Listed as Vulnerable under both the NSW TSC Act and EPBC Act. 



 

        
  

 

                
           

           
         

   

        

         
        
     

        
        

       
       

          
              

              
    

          
           

 

         
         

           

   

          
   

          
         

        
          

   

             

           
  

A nomadic species that occurs at low densities throughout its range, most commonly found on the 
inland slopes of the Great Dividing Range in NSW. Inhabits Boree, Brigalow and Box-Gum 
Woodlands and Box-Ironbark Forests where it forages for the fruits of mistletoes growing on 
woodland eucalypts and acacias. Nests within the outer canopy of drooping eucalypts, she-oak, 
paperbark or mistletoe branches. 

The closest database record situates the Painted Honeyeater within the study area in 2008. 

(a) In the case of a threatened species, whether the action proposed is likely to have an 
adverse effect on the life cycle of the species such that a viable local population of the 
species is likely to be placed at risk of extinction. 

The abovementioned woodland birds have high to moderate likelihood of occurring within the study 
area. The woodland communities which constitute the known habitat for these species constitute 
breeding and foraging habitat although these fauna are adaptable and able to relocate nest to 
secure areas as required. In addition, the targeted species are highly mobile and able to move 
away from areas of disturbance to avoid direct mortality. Although the proposal is expected to 
directly impact up to 34 hectares of potential foraging and breeding habitat a further 91 hectares of 
equal or better quality habitat will be retained in the study area and these habitats also occur more 
widely throughout the locality. 

As such, the Proposal is not considered likely to result in an adverse effect on the life cycle of 
these species such that a viable local population of the species is likely to be placed at risk of 
extinction. 

(b) In the case of an endangered population, whether the action proposed is likely to have 
an adverse effect on the life cycle of the species that constitutes the endangered population 
such that a viable local population of the species is likely to be placed at risk of extinction. 

Not applicable. 

(c) In the case of an endangered ecological community or critically endangered ecological 
community, whether the action proposed: 

(i) is likely to have an adverse effect on the extent of the ecological community such that its 
local occurrence is likely to be placed at risk of extinction, or 

(ii) is likely to substantially and adversely modify the composition of the ecological 
community such that its local occurrence is likely to be placed at risk of extinction. 

Not applicable. 

(d) In relation to a habitat of a threatened species, population or ecological community: 

(i) the extent to which habitat is likely to be removed or modified as a result of the action 
proposed, and 
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(ii) whether an area of habitat is likely to become fragmented or isolated from other areas of 
habitat as a result of the Proposal, and 

(iii) the importance of the habitat to be removed, modified, fragmented or isolated to the 
long-term survival of the species, population or ecological community in the locality. 

The Proposal, which follows the alignment of the existing Newell Highway, would not serve to 
further fragment core habitat for the highly mobile target species. Clearing for the Proposal will 
impact already edge-effected habitats along the roadside only. 

The Proposal will involve the removal of up to 34 hectares of core breeding and foraging habitat. A 
further 91 hectares of this habitat will be retained adjacent to the construction footprint and these 
habitats occur more widely in the locality. 

The Proposal will impact on known habitat for the target species, however, the importance of these 
habitats is lessened by the fact that they are edge effected habitats and because greater quality 
woodland vegetation occurs within the locality beyond the Proposal footprint. As such, the survival 
of these species will not be affected by the Proposal. 

(e) Whether the action proposed is likely to have an adverse effect on critical habitat (either 
directly or indirectly). 

Critical habitat refers to those areas of land listed in the Register of Critical Habitat kept by the 
Director General of the Office of Environment and Heritage. No critical habitat has been listed for 
these species. No areas within the survey area are considered critical to the survival of this 
species. 

(f) Whether the action proposed is consistent with the objectives or actions of a recovery 
plan or threat abatement plan. 

A recovery plan has not been prepared for either of these species however each have been 
identified as Landscape managed species under OEH’s Saving Our Species program. The 
Proposal will impact on known listed threats for the species including the clearing of extant 
woodland vegetation, hollow-bearing trees and roadside vegetation. The impact of these threats 
will not significantly affect the lifecycle of the species or affect their persistence in the locality. 

(g) Whether the action proposed constitutes or is part of a key threatening process or is 
likely to result in the operation of, or increase the impact of, a key threatening process. 

Threatening process means a process that threatens, or may have the capability to threaten, the 
survival or evolutionary development of species, populations or ecological communities. Key 
threatening processes are listed under the TSC Act. At present there are 38 listed key threatening 
processes under the TSC Act. The following KTPs are likely to result from, or may be exacerbated 
bv, the proposed action: 

Clearing of native vegetation. 

Loss of hollow-bearing trees 
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An abundance of similar quality native vegetation will be retained within the locality. The relative 
number of hollow-bearing trees to be impacted by the Proposal is low in relation to the availability 
within the wider study area. Potential impacts of these KTP will be reduced and mitigated through 
the implementation of appropriate controls and mitigation measures during and following 
construction 

Conclusion 

In light of the consideration of the above seven factors (1-7), the proposed activity is unlikely to 
have “a significant effect” on these woodland bird species as a result of the proposed action, since: 

The proposed action will not adversely affect the life cycle of the species; 

The proposed action will not remove, modify or further fragment or isolate a significant area of 
habitat for the species; and 

The proposal does not significantly contribute to any KTP threatening the species. 

Consequently, a Species Impact Statement is not required. 
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Raptors 

The following two raptor species have been combined in one assessment of significance because 
of similarities in habitat preference and behaviour. The entire study area constitutes potential 
foraging habitat for both species. The woodland communities within the study area offer potential 
roost and nesting sites for both species, however, the riparian corridor adjacent to the Macintyre 
River presents the only core habitat for the two species. 

Little Eagle (Hieraaetus morphnoides) 

Listed as Vulnerable under NSW TSC Act. 

Widespread throughout mainland Australia, often observed over woodland, forested land and open 
country. Appears to avoid rainforest and dense forest. Hunts for small terrestrial and arboreal 
mammals. Nests in a large living tree in open woodland or tree-lined watercourses. 

The closest database record situates the Little Eagle within 7 kilometres of the study area in 1985. 

Square-tailed Kite (Lophoictinia isura) 

Listed as Vulnerable under NSW TSC Act. 

A resident of the north, north-east and along the major west-flowing river systems of NSW and a 
summer breeding migrant to the south-east of the state. Known from dry woodlands and open 
forests with a preference for timbered watercourses. Hunts for smaller birds and insects. Nests in a 
fork or on large horizontal limbs of trees along or near watercourses. 

The closest database record situates the Square-tailed Kite adjacent to the study area (along the 
Macintyre River) in 1986. 

(a) In the case of a threatened species, whether the action proposed is likely to have an 
adverse effect on the life cycle of the species such that a viable local population of the 
species is likely to be placed at risk of extinction. 

The abovementioned raptors have moderate to high likelihood of occurring within the study area. 
However, these rare species are more likely to occur along the riparian corridor of the Macintyre 
River than anywhere else in the study area. The potential impacts of the Proposal in this area are 
minimal with vegetation clearing being limited to understorey and ground covers within the ancillary 
site. The proposal activities at this site, which include upgrade of the access track to the river, 
frequent truck movements and pumping of water from the river may provide minor disturbance to 
these fauna during the construction of the Proposal. However, nesting and breeding activities for 
the Square-tailed Kite are likely to occur high up in the canopy of the riparian river gums along the 
river and should not be adversely impacted by the Proposal. The Little Eagle may utilise woodland 
trees for nesting throughout the woodland vegetation of the study area. The Proposal will remove 
some of these nesting resources, however, ample habitat will be retained in the study area and in 

For further enquiries: Name, Job Title 
RMS Office Address 
rms.nsw.gov.au I 13 22 13 
RMS XX.XXX 



 

        
  

 

               
             

         
         

           

   

          
   

          
         

        
          

   

             

          
  

           
      

          
        

          
             
      

                
            

      
            

          
   

              
           

         
  

the wider locality. It is thus expected that the Proposal will not adversely impact the lifecycle of the 
species such that a viable local population of the species is likely to be placed at risk of extinction. 

(b) In the case of an endangered population, whether the action proposed is likely to have 
an adverse effect on the life cycle of the species that constitutes the endangered population 
such that a viable local population of the species is likely to be placed at risk of extinction. 

Not applicable. 

(c) In the case of an endangered ecological community or critically endangered ecological 
community, whether the action proposed: 

(i) is likely to have an adverse effect on the extent of the ecological community such that its 
local occurrence is likely to be placed at risk of extinction, or 

(ii) is likely to substantially and adversely modify the composition of the ecological 
community such that its local occurrence is likely to be placed at risk of extinction. 

Not applicable. 

(d) In relation to a habitat of a threatened species, population or ecological community: 

(i) the extent to which habitat is likely to be removed or modified as a result of the action 
proposed, and 

(ii) whether an area of habitat is likely to become fragmented or isolated from other areas of 
habitat as a result of the Proposal, and 

(iii) the importance of the habitat to be removed, modified, fragmented or isolated to the 
long-term survival of the species, population or ecological community in the locality. 

The Proposal, which follows the alignment of the existing Newell Highway, would not serve to 
further fragment core habitat for the highly mobile target species. Clearing for the Proposal will 
impact already edge-effected habitats along the roadside only. 

The Proposal will involve the removal of up to 75 hectares of foraging habitat including 34 hectares 
of woodland and 41 hectares of grassland habitat. A further 178 hectares of this habitat will be 
retained adjacent to the construction footprint and these habitats occur more widely in the 
locality.As such, the survival of these species will not be affected by the Proposal. 

(e) Whether the action proposed is likely to have an adverse effect on critical habitat (either 
directly or indirectly). 

Critical habitat refers to those areas of land listed in the Register of Critical Habitat kept by the 
Director General of the Office of Environment and Heritage. No critical habitat has been listed for 
these species. No areas within the survey area are considered critical to the survival of this 
species. 
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(f) Whether the action proposed is consistent with the objectives or actions of a recovery 
plan or threat abatement plan. 

A recovery plan has not been prepared for either of these species however each have been 
identified as Landscape managed species under OEH’s Saving Our Species program. The 
Proposal will impact on known listed threats for the species including the clearing of extant 
woodland vegetation. The impact of these threats will not significantly affect the lifecycle of the 
species or affect their persistence in the locality given that there is ample habitat retained adjacent 
to the Proposal footprint in the road reserve and wider locality. 

(g) Whether the action proposed constitutes or is part of a key threatening process or is 
likely to result in the operation of, or increase the impact of, a key threatening process. 

Threatening process means a process that threatens, or may have the capability to threaten, the 
survival or evolutionary development of species, populations or ecological communities. Key 
threatening processes are listed under the TSC Act. At present there are 38 listed key threatening 
processes under the TSC Act. The following KTPs are likely to result from, or may be exacerbated 
bv, the proposed action: 

Clearing of native vegetation. 

Loss of hollow-bearing trees 

An abundance of similar quality native vegetation will be retained in the road reserve and the wider 
locality. The relative number of hollow-bearing trees to be impacted by the Proposal is low in 
relation to the availability within the wider study area. Potential impacts of these KTP will be 
reduced and mitigated through the implementation of appropriate controls and mitigation measures 
during and following construction 

Conclusion 

In light of the consideration of the above seven factors (1-7), the proposed activity is unlikely to 
have “a significant effect” on these raptor species as a result of the proposed action, since: 

The proposed action will not adversely affect the life cycle of the species; 

The proposed action will not remove, modify or further fragment or isolate a significant area of 
habitat for the species; and 

The proposal does not significantly contribute to any KTP threatening the species. 

Consequently, a Species Impact Statement is not required. 
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Five-clawed Worm-skink (Anomalopus mackayi) 

Listed as Endangered under NSW TSC Act and Vulnerable under the Commonwealth EPBC Act. 

Habitat is close to or on the lower slopes of slight rises in grassy White Box woodland on moist 
black soils, and River Red Gum-Coolibah-Bimble Box woodland on deep cracking loose clay soils. 
May also occur in grassland areas and open paddocks with scattered trees. Lives in permanent 
deep tunnel-like burrows and deep soil cracks, coming close to the surface under fallen timber and 
litter, especially partially buried logs. 

The closest database record situates the Five-clawed Worm-skink more than 70 kilometres away 
from the study area in 2003. 

(a) In the case of a threatened species, whether the action proposed is likely to have an 
adverse effect on the life cycle of the species such that a viable local population of the 
species is likely to be placed at risk of extinction. 

Anomalopus mackayi is a data-deficient species and little is known about its biology and diet. It is 
known to burrow under loose soil, humus and leaf litter. Reproduction is little understood. As a 
burrower, the species is assumed to be relatively sedentary and confined to a restricted range. 
Without evidence for its occurrence within the study area it is assumed to have potential to occur 
throughout the study area. The potential habitats which include grassland and woodland within the 
study area are abundant and occur widely beyond the impact area of the Proposal. The species is 
assumed to occur in all potential habitat within the study area and for this reason it is unlikely that 
the proposal will place any potential local population at risk of extinction. 

(b) In the case of an endangered population, whether the action proposed is likely to have 
an adverse effect on the life cycle of the species that constitutes the endangered population 
such that a viable local population of the species is likely to be placed at risk of extinction. 

Not applicable. 

(c) In the case of an endangered ecological community or critically endangered ecological 
community, whether the action proposed: 

(i) is likely to have an adverse effect on the extent of the ecological community such that its 
local occurrence is likely to be placed at risk of extinction, or 

(ii) is likely to substantially and adversely modify the composition of the ecological 
community such that its local occurrence is likely to be placed at risk of extinction. 

Not applicable. 

(d) In relation to a habitat of a threatened species, population or ecological community: 

(i) the extent to which habitat is likely to be removed or modified as a result of the action 
proposed, and 



 

        
  

 

           
      

          
        

          
            

          

             
           

          
        

          
   

              
           

         
  

           
    

             
           

        
            

               
       

  

          
             

           
           

        
              

   

   

    

(ii) whether an area of habitat is likely to become fragmented or isolated from other areas of 
habitat as a result of the Proposal, and 

(iii) the importance of the habitat to be removed, modified, fragmented or isolated to the 
long-term survival of the species, population or ecological community in the locality. 

The Proposal, which follows the alignment of the existing Newell Highway, would not serve to 
further fragment any potential habitat for Anomalopus mackayi within the study area. Clearing for 
the Proposal will impact already edge-effected habitats along the roadside only. 

The Proposal will involve the removal of up to 34 hectares of woodland and 41 hectares of 
grassland habitat. A further 179 hectares of these habitats will be retained adjacent to the 
construction footprint and these habitats occur more widely in the locality. As such, the survival of 
the species will not be affected by the Proposal. 

(e) Whether the action proposed is likely to have an adverse effect on critical habitat (either 
directly or indirectly). 

Critical habitat refers to those areas of land listed in the Register of Critical Habitat kept by the 
Director General of the Office of Environment and Heritage. No critical habitat has been listed for 
these species. No areas within the survey area are considered critical to the survival of this 
species. 

(f) Whether the action proposed is consistent with the objectives or actions of a recovery 
plan or threat abatement plan. 

A recovery plan has not been prepared for this species however the species has been identified as 
a Data-deficient species under OEH’s Saving Our Species program. The Proposal will impact on 
known listed threats for the species including the clearing of vegetation and disturbance of soil 
through cropping relates to the earthworks activities of the Proposal. The impact of these threats 
will not significantly affect the persistence of this species in the locality (should it occur there at all) 
given that there is ample habitat retained adjacent to the Proposal footprint in the road reserve and 
wider locality. 

(g) Whether the action proposed constitutes or is part of a key threatening process or is 
likely to result in the operation of, or increase the impact of, a key threatening process. 

Threatening process means a process that threatens, or may have the capability to threaten, the 
survival or evolutionary development of species, populations or ecological communities. Key 
threatening processes are listed under the TSC Act. At present there are 38 listed key threatening 
processes under the TSC Act. The following KTPs are likely to result from, or may be exacerbated 
bv, the proposed action: 

Clearing of native vegetation. 

Loss of hollow-bearing trees 
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An abundance of similar quality native vegetation will be retained in the road reserve and the wider 
locality. The relative number of hollow-bearing trees to be impacted by the Proposal is low in 
relation to the availability within the wider study area. Potential impacts of these KTP will be 
reduced and mitigated through the implementation of appropriate controls and mitigation measures 
during and following construction 

Conclusion 

In light of the consideration of the above seven factors (1-7), the proposed activity is unlikely to 
have “a significant effect” on Anomalopus mackayi as a result of the proposed action, since: 

The proposed action will not adversely affect the life cycle of the species; 

The proposed action will not remove, modify or further fragment or isolate a significant area of 
habitat for the species; and 

The proposal does not significantly contribute to any KTP threatening the species. 

Consequently, a Species Impact Statement is not required. 
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Pale Imperial Hairstreak (Jalmenus eubulus) 

Listed as Critically Endangered under NSW TSC Act. 

The Pale Imperial Hairstreak (Jalmenus eubulus) is found in Queensland and NSW. In Queensland 
it is restricted to the seasonally sub-humid central and southern areas of the state. In NSW it is 
found only in brigalow-dominated open forests and woodlands in northern areas of the state. 
Suitable habitat is dominated by brigalow, Acacia harpophylla and Buloke, Casuarina cristata on 
clay soils on flat to gently undulating plains, usually with scattered emergent euclypts such as 
Poplar Box, Eucalyptus populnea and low trees of Wilga, Geijera parviflora. Only known to breed in 
old-growth forest or woodland and does not appear to colonise regrowth habitats following clearing 
or other major disturbance. 

The closest database record situates the Pale Imperial Hairstreak within 5 kilometres of the study 
area in 2013. 

(a) In the case of a threatened species, whether the action proposed is likely to have an 
adverse effect on the life cycle of the species such that a viable local population of the 
species is likely to be placed at risk of extinction. 

The Pale Imperial Hairstreak is known from the locality. It breeds in brigalow woodland, its 
caterpillars feed exclusively on brigalow leaves and benefit from an obligate relationship with a 
select genus of ants that co-occur in this habitat. For this reason the species are only known to 
breed in old-growth habitats since regrowth communities do not adequately reproduce the unique 
conditions required for the species’ complete lifecycle. The Proposal will impact on edge effected 
patches of brigalow habitat only which as a disturbed habitat will not provide the necessary 
attributes to support the lifecycle of the Pale Imperial Hairstreak. Consequently it is not expected 
that the Proposal has the potential to place the local population at risk of extinction. 

(b) In the case of an endangered population, whether the action proposed is likely to have 
an adverse effect on the life cycle of the species that constitutes the endangered population 
such that a viable local population of the species is likely to be placed at risk of extinction. 

Not applicable. 

(c) In the case of an endangered ecological community or critically endangered ecological 
community, whether the action proposed: 

(i) is likely to have an adverse effect on the extent of the ecological community such that its 
local occurrence is likely to be placed at risk of extinction, or 

(ii) is likely to substantially and adversely modify the composition of the ecological 
community such that its local occurrence is likely to be placed at risk of extinction. 

Not applicable. 

(d) In relation to a habitat of a threatened species, population or ecological community: 



 

        
  

 

           
  

           
      

          
        

          
            

            

           
         

         
             

         
         

           
          

    

          
   

              
           

         
  

           
    

             
           

        
            

            
             

            
          

         
           

 

(i) the extent to which habitat is likely to be removed or modified as a result of the action 
proposed, and 

(ii) whether an area of habitat is likely to become fragmented or isolated from other areas of 
habitat as a result of the Proposal, and 

(iii) the importance of the habitat to be removed, modified, fragmented or isolated to the 
long-term survival of the species, population or ecological community in the locality. 

The Proposal, which follows the alignment of the existing Newell Highway, would not serve to 
further fragment any potential habitat for the Pale Imperial Hairstreak within the study area. 
Clearing for the Proposal will impact already edge-effected habitats along the roadside only. 

The Brigalow woodland within the study area has potential to provide marginal habitat for the Pale 
Imperial Hairstreak. The majority of the mapped Brigalow within the study area is disturbed edge 
effected habitat that would provide little habitat potential for the species. The Proposal will involve 
the removal of up to 17.5 hectares of this edge effected Brigalow woodland. A further 34 hectares 
of this habitat will be retained adjacent to the construction footprint within the study area and more 
Brigalow lies directly adjacent to the study area and also occurs more widely in contiguous 
undisturbed patches in the nearby locality. As such, the survival of the species will not be affected 
by the Proposal since the impact area is considered unimportant marginal habitat and better quality 
habitat occurs within the locality. 

(e) Whether the action proposed is likely to have an adverse effect on critical habitat (either 
directly or indirectly). 

Critical habitat refers to those areas of land listed in the Register of Critical Habitat kept by the 
Director General of the Office of Environment and Heritage. No critical habitat has been listed for 
these species. No areas within the survey area are considered critical to the survival of this 
species. 

(f) Whether the action proposed is consistent with the objectives or actions of a recovery 
plan or threat abatement plan. 

A recovery plan has not been prepared for this species however the species has been identified as 
a Data-deficient species under OEH’s Saving Our Species program. The single listed threat for the 
species includes the “loss and disturbance to old growth brigalow (Acacia harpophylla) dominated 
woodland”. The Proposal involves the removal of up to 17.5 hectares of brigalow woodland, 
however, the condition of this impacted woodland does not meet the condition of undisturbed old-
growth habitat. The impact of the Proposal will not significantly affect the persistence of this 
species in the locality (should it occur there at all) given that there is ample habitat retained 
adjacent to the Proposal footprint in the road reserve and wider locality. The one listed recovery 
activity to protect the species involves protecting the known locations from all disturbance, 
including illegal collection of specimens. The Proposal does not impact on known locations for the 
Pale Imperial Hairstreak. 
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(g) Whether the action proposed constitutes or is part of a key threatening process or is 
likely to result in the operation of, or increase the impact of, a key threatening process. 

Threatening process means a process that threatens, or may have the capability to threaten, the 
survival or evolutionary development of species, populations or ecological communities. Key 
threatening processes are listed under the TSC Act. At present there are 38 listed key threatening 
processes under the TSC Act. The following KTPs are likely to result from, or may be exacerbated 
bv, the proposed action: 

Clearing of native vegetation. 

Loss of hollow-bearing trees 

An abundance of similar quality native vegetation will be retained in the road reserve and the wider 
locality. The relative number of hollow-bearing trees to be impacted by the Proposal is low in 
relation to the availability within the wider study area. Potential impacts of these KTP will be 
reduced and mitigated through the implementation of appropriate controls and mitigation measures 
during and following construction 

Conclusion 

In light of the consideration of the above seven factors (1-7), the proposed activity is unlikely to 
have “a significant effect” on the Pale Imperial Hairstreak as a result of the proposed action, since: 

The proposed action will not adversely affect the life cycle of the species; 

The proposed action will not remove, modify or further fragment or isolate a significant area of 
habitat for the species; and 

The proposal does not significantly contribute to any KTP threatening the species. 

Consequently, a Species Impact Statement is not required. 
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Black-striped Wallaby (Macropus dorsalis) 

Listed as Endangered under NSW TSC Act. 

From the Townsville area in Queensland to northern NSW where it occurs on both sides of the 
Great Divide. On the northwest slopes of NSW it occurs in Brigalow remnants to south of Narrabri. 
On the north coast it is confined to the upper catchments of the Clarence and Richmond Rivers. 
Preferred habitat is characterised by dense woody or shrubby vegetation within three metres of the 
ground. This dense vegetation must occur near a more open, grassy area to provide suitable 
feeding habitat. On the northwest slopes, associated with dense vegetation, including brigalow, 
ooline and semi-evergreen vine thicket. On the north coast, closely associated with dry rainforest 
but also occur in moist eucalypt forest with a rainforest understorey or a dense shrub layer. Much 
of the habitat for the Black-striped Wallaby has been either completely removed or heavily 
modified, thus earning it ‘pest’ status as most of its remaining habitat occurs within agricultural or 
pastoral areas. 

The closest database record situates the Black Striped Wallaby within 4 kilometres of the study 
area in 1981. 

(a) In the case of a threatened species, whether the action proposed is likely to have an 
adverse effect on the life cycle of the species such that a viable local population of the 
species is likely to be placed at risk of extinction. 

The Black-striped Wallaby is known to be a shy species that is dependent on patches of dense 
scrubby woodland or rainforest in close proximity to open grassy areas for grazing. During the day 
the species takes cover under dense vegetation and forages between dusk and dawn. Within the 
study area some sections of woodland vegetation would meet the habitat requirements of the 
species, however, much of the woodland vegetation lacks the necessary density of understorey to 
provide suitable shelter habitat. The species breeds throughout the year. The species is known 
from recent records in the Border Rivers catchment management area, however, no records later 
than 1981 have been recorded within 10km of the study area. The woodland vegetation that will be 
impacted by the Proposal provides marginal, edge effected habitat for the species at best thus it is 
considered unlikely that the Proposal has the potential to place the species at risk of extinction in 
the locality. 

(b) In the case of an endangered population, whether the action proposed is likely to have 
an adverse effect on the life cycle of the species that constitutes the endangered population 
such that a viable local population of the species is likely to be placed at risk of extinction. 

Not applicable. 

(c) In the case of an endangered ecological community or critically endangered ecological 
community, whether the action proposed: 

(i) is likely to have an adverse effect on the extent of the ecological community such that its 
local occurrence is likely to be placed at risk of extinction, or 



 

        
  

 

        
          

   

             

          
  

           
      

          
        

          
          

          

         
       

        
          

           
             

          
   

              
           

         
  

           
    

             
        

        
           

            
              
          

            
             

(ii) is likely to substantially and adversely modify the composition of the ecological 
community such that its local occurrence is likely to be placed at risk of extinction. 

Not applicable. 

(d) In relation to a habitat of a threatened species, population or ecological community: 

(i) the extent to which habitat is likely to be removed or modified as a result of the action 
proposed, and 

(ii) whether an area of habitat is likely to become fragmented or isolated from other areas of 
habitat as a result of the Proposal, and 

(iii) the importance of the habitat to be removed, modified, fragmented or isolated to the 
long-term survival of the species, population or ecological community in the locality. 

The Proposal, which follows the alignment of the existing Newell Highway, would not serve to 
further fragment any potential habitat for the Black-striped Wallaby should it occur within the study 
area. Clearing for the Proposal will impact already edge-effected habitats along the roadside only. 

The Black-striped Wallaby is most likely to associate with the brigalow woodland within the study 
area of which 51 hectares were recorded. More Brigalow woodland lies directly adjacent to the 
study area and in larger contiguous patches in the wider locality. The Proposal will involve the 
removal of up to 17.5 hectares of edge effected woodland that would serve as marginal shelter 
habitat only. This vegetation is not considered important habitat for the species and the Proposal 
will therefore not impact on the long-term survival of the species in the locality. 

(e) Whether the action proposed is likely to have an adverse effect on critical habitat (either 
directly or indirectly). 

Critical habitat refers to those areas of land listed in the Register of Critical Habitat kept by the 
Director General of the Office of Environment and Heritage. No critical habitat has been listed for 
these species. No areas within the survey area are considered critical to the survival of this 
species. 

(f) Whether the action proposed is consistent with the objectives or actions of a recovery 
plan or threat abatement plan. 

A recovery plan has not been prepared for this species however the species has been identified as 
a partnership managed species under OEH’s Saving Our Species program. An identified activity to 
assist the species is to “protect known and potential habitat from clearing, fragmentation and 
isolation”. The proposal involves the removal of marginal habitat for the species however 
fragmentation and isolation to this habitat will not occur. The habitat that will be impacted by the 
proposal is not considered important habitat nor is it known habitat for the species thus the 
Proposal is not considered to contravene the listed activities to assist the species. 

(g) Whether the action proposed constitutes or is part of a key threatening process or is 
likely to result in the operation of, or increase the impact of, a key threatening process. 
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Threatening process means a process that threatens, or may have the capability to threaten, the 
survival or evolutionary development of species, populations or ecological communities. Key 
threatening processes are listed under the TSC Act. At present there are 38 listed key threatening 
processes under the TSC Act. The following KTPs are likely to result from, or may be exacerbated 
bv, the proposed action: 

Clearing of native vegetation. 

Loss of hollow-bearing trees 

An abundance of similar quality native vegetation will be retained in the road reserve and the wider 
locality. The relative number of hollow-bearing trees to be impacted by the Proposal is low in 
relation to the availability within the wider study area. Potential impacts of these KTP will be 
reduced and mitigated through the implementation of appropriate controls and mitigation measures 
during and following construction 

Conclusion 

In light of the consideration of the above seven factors (1-7), the proposed activity is unlikely to 
have “a significant effect” on the Black-striped Wallaby as a result of the proposed action, since: 

The proposed action will not adversely affect the life cycle of the species; 

The proposed action will not remove, modify or further fragment or isolate a significant area of 
habitat for the species; and 

The proposal does not significantly contribute to any KTP threatening the species. 

Consequently, a Species Impact Statement is not required. 
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Corben's Long-eared Bat (Nyctophilus corbeni) 

Listed as vulnerable under both NSW TSC Act and Commonwealth EPBC Act. 

Occurs throughout the Murray Darling Basin, most commonly within the Pilliga Scrub region. 
Occurs in association with box/ironbark/cypress-pine vegetation of the western slopes and plains, 
but also known from mallee, Allocasuarina leuhmanni and box eucalypt dominated communities. 
Roosts in tree hollows, crevices, and under loose bark. Hunts for non-flying invertebrates within the 
understorey. 

The closest database record situates the Corben's Long-eared Bat approximately 50 kilometres 
away from the study area in 2001. 

(a) In the case of a threatened species, whether the action proposed is likely to have an 
adverse effect on the life cycle of the species such that a viable local population of the 
species is likely to be placed at risk of extinction. 

Corben’s Long-eared bat is associated with Poplar box woodland vegetation, which occurs in the 
study area for the Proposal. It roosts in crevices and under loose bark and breeding maternity 
colonies utilise tree cavities during Spring and Summer. The species is thought to spend some of 
its time on the ground and it is known to forage among the dense understorey and leaf litter to feed 
on ground-dwelling insects as well as capturing flying insects while in flight. Up to 4 hollow-bearing 
trees will be removed from within the Poplar-box vegetation community for the Proposal which will 
result is a small loss of potential breeding habitat. However, 40 additional hollow-bearing trees 
which were recorded in the study area will be retained and a greater amount remains in vegetation 
directly adjacent to the study area. The Proposal will remove up to 10.6 hectares of potential 
foraging and roost habitat but a further 43 hectares will be retained in the study area and a greater 
amount occurs within the wider locality. The Proposal will have a minor impact on potential habitat 
for Corben’s Long-eared bat and is thus considered unlikely to effect the lifecycle of the species 
such that a local population is placed at risk of extinction. 

(b) In the case of an endangered population, whether the action proposed is likely to have 
an adverse effect on the life cycle of the species that constitutes the endangered population 
such that a viable local population of the species is likely to be placed at risk of extinction. 

Not applicable. 

(c) In the case of an endangered ecological community or critically endangered ecological 
community, whether the action proposed: 

(i) is likely to have an adverse effect on the extent of the ecological community such that its 
local occurrence is likely to be placed at risk of extinction, or 

(ii) is likely to substantially and adversely modify the composition of the ecological 
community such that its local occurrence is likely to be placed at risk of extinction. 

Not applicable. 

(d) In relation to a habitat of a threatened species, population or ecological community: 
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(i) the extent to which habitat is likely to be removed or modified as a result of the action 
proposed, and 

(ii) whether an area of habitat is likely to become fragmented or isolated from other areas of 
habitat as a result of the Proposal, and 

(iii) the importance of the habitat to be removed, modified, fragmented or isolated to the 
long-term survival of the species, population or ecological community in the locality. 

The Proposal, which follows the alignment of the existing Newell Highway, would not serve to 
further fragment any potential habitat for the Corben’s Long-eared bat should it occur within the 
study area. Clearing for the Proposal will impact already edge-effected habitats along the roadside 
only. 

The Proposal will remove up to 10.6 hectares of potential foraging and roost habitat but a further 
43 hectares will be retained in the study area and a greater amount occurs within the wider locality. 
Four hollow-bearing trees which provide potential breeding habitat will be removed for the 
Proposal, however, greater than 40 hollow-bearing trees will be retained in the study area in 
appropriate habitat for the species. The majority of potential habitat to be cleared is road side edge 
effected woodland that is lacking in understorey density to provide quality foraging habitat for 
Corben’s Long-eared bat. Due to the availability of habitat in the wider locality and the marginal 
state of the impacted vegetation the habitat to be removed is considered unimportant for the long 
term survival of the species in the locality. 

(e) Whether the action proposed is likely to have an adverse effect on critical habitat (either 
directly or indirectly). 

Critical habitat refers to those areas of land listed in the Register of Critical Habitat kept by the 
Director General of the Office of Environment and Heritage. No critical habitat has been listed for 
these species. No areas within the survey area are considered critical to the survival of this 
species. 

(f) Whether the action proposed is consistent with the objectives or actions of a recovery 
plan or threat abatement plan. 

A recovery plan has not been prepared for this species however the species has been identified as 
a Landscape managed species under OEH’s Saving Our Species program. Listed activities to 
assist the species include retain remnant woodland and retain hollow-bearing trees and provide for 
hollow tree recruitment. The Proposal is inconsistent with the listed activities to assist the species 
however the majority of potential habitat including woodland vegetation and hollow-bearing trees 
will be retained in adjacent areas. 

(g) Whether the action proposed constitutes or is part of a key threatening process or is 
likely to result in the operation of, or increase the impact of, a key threatening process. 

Threatening process means a process that threatens, or may have the capability to threaten, the 
survival or evolutionary development of species, populations or ecological communities. Key 
threatening processes are listed under the TSC Act. At present there are 38 listed key threatening 
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processes under the TSC Act. The following KTPs are likely to result from, or may be exacerbated 
bv, the proposed action: 

Clearing of native vegetation. 

Loss of hollow-bearing trees 

An abundance of similar quality native vegetation will be retained in the road reserve and the wider 
locality. The relative number of hollow-bearing trees to be impacted by the Proposal is low in 
relation to the availability within the wider study area. Potential impacts of these KTP will be 
reduced and mitigated through the implementation of appropriate controls and mitigation measures 
during and following construction 

Conclusion 

In light of the consideration of the above seven factors (1-7), the proposed activity is unlikely to 
have “a significant effect” on the Corben’s Long-eared Bat as a result of the proposed action, 
since: 

The proposed action will not adversely affect the life cycle of the species; 

The proposed action will not remove, modify or further fragment or isolate a significant area of
	
habitat for the species; and
	

The proposal does not significantly contribute to any KTP threatening the species.
	

Consequently, a Species Impact Statement is not required.
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Brigalow (Acacia harpophylla dominant and co-dominant) 

Brigalow (Acacia harpophylla dominant and co-dominant) Endangered Ecological Community 
(Brigalow EEC) occurs in the south of the study area, in patches between Ch. 87,500 and 
Ch.96,750, and adjacent to the eastern margin of the North Star rest area. At the northern end of 
its extent, Brigalow EEC intergrades with Poplar Box Shrubby Woodland, and with Belah 
Woodland at its southern extent. 

In accordance with the definitions provided in the Biobanking Glossary (OEH 2016b), the condition 
of this EEC is moderate-good. However, Brigalow EEC of the study area occurs as narrow linear 
patches of vegetation, generally restricted to within the road corridor, and separated by expanses 
of grassy groundcovers from which canopy trees are absent. Brigalow EEC that occurs along the 
road verge generally supports only characteristic shrub species and groundlayer species; canopy 
trees are absent. Canopy trees may have previously been removed from the road verge to achieve 
required lines of sight, particular from the inside of curves. 

While the sparse shrub layer supports a moderate diversity of characteristic species, the 
groundlayer is degraded by the abundance of exotic species, disturbance along the road verge 
resulting from regular mowing, enriched run-off from the pavement and dumping of rubbish. Exotic 
groundcovers occur throughout the groundlayer, particularly along the disturbed edges, including 
the road verge and the margins of the PCT that adjoin agricultural land. 

Frequently recorded exotic species include Paspalum dilatatum (Paspalum), Rapistrum rugosum 
(Turnip Weed), Glandularia aristigera (Mayne's Pest), Hypochaeris spp. (Catsear), Lepidium 
bonariense (Peppercress) Medicago polymorpha (Burr Medic), and noxious weed species such as 
Harrisia sp. (Harrisia cactus), Opuntia stricta (Prickly Pear) and Lycium ferocissimum (African 
Boxthorn). 

Brigalow EEC of the study area maintains minimal vegetative connectivity with any remnants of 
native vegetation outside of the study area, as land adjoining the extent of Brigalow EEC has been 
heavily cleared for agricultural purposes, and supports very little native vegetation. 

An action is likely to have a significant impact on a critically endangered or endangered 
ecological community if there is a real chance or possibility that it will: 

Reduce the extent of an ecological community 

A total of 3,444 hectares of Brigalow EEC has been mapped within 10 kilometres of the study area 
(Eco Logical 2008). Brigalow EEC in the surrounding locality generally occurs as narrow linear 
remnants contained within road corridors, with some large patches occur within private property, 
particularly to the south-east of the study area. 

The removal of up to 17.16 hectares of Brigalow EEC (that is degraded by edge effects and 
persists with a modified structure along the existing road edge) does not comprises a significant 
proportion of Brigalow EEC that has been mapped in the surrounding locality. 

Fragment or increase fragmentation of an ecological community 
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Brigalow EEC occurring between Ch.88500 and Ch.89750, in the southern extent of the study 
area, maintains connectivity with a larger linear remnant of Brigalow EEC that adjoins the eastern 
boundary of the study area. This patch that has been mapped as covering 272 hectares (Eco 
Logical 2008),. Similarly, Brigalow EEC occurring between Ch.90250 and Ch.91500 maintains 
connectivity with a larger linear remnant of Brigalow EEC that adjoins the eastern boundary, 
mapped as covering 83 hectares (Eco Logical 2008). Much of the Brigalow EEC of the study area 
forms the edge-effected western margin of these two larger patches. Brigalow EEC occurring 
between Ch.94000 and Ch.96600 does not maintain connectivity with any other patches of 
Brigalow EEC mapped in the surrounding locality. Brigalow EEC occurring within the study area is 
currently fragmented by the Newell Highway. Widening of the highway pavement will not 
significantly increase this existing fragmentation, and will not result in the fragmentation of Brigalow 
EEC from the two larger linear remnants of Brigalow EEC that adjoin the eastern boundary of the 
study area. 

Adversely affect habitat critical to the survival of an ecological community 

No habitat critical to the survival of Brigalow EEC has been identified within the study area. 

Modify or destroy abiotic (non-living) factors (such as water, nutrients, or soil) necessary 
for an ecological community’s survival, including reduction of groundwater levels, or 
substantial alteration of surface water drainage patterns 

The action will result in an increase in impermeable surfaces (due to widening of pavement) within 
the study area. This modification is unlikely to significantly affect current runoff and flow regimes. 
Current nutrient levels and soil will largely remain unchanged. Groundwater levels are unlikely to 
be modified by the action. 

Cause a substantial change in the species composition of an occurrence of an ecological 
community 

The species composition of Brigalow EEC to be removed from the study area, specifically from the 
existing edge of the Newell Highway, has been modified by the absence of canopy trees (the 
community persists as characteristic scattered shrubs and groundcovers), the presence of a 
diversity of exotic species, including noxious weeds, and degradation resulting from edge effects. 

The composition of Brigalow EEC to be retained in the study is unlikely to be substantially 
modified, although widening of the highway pavement may result in a shift in edge effects, and 
further spread of exotic species. Potential impacts relating to the establishment and spread of 
weeds will be reduced and mitigated through the implementation of appropriate controls and 
mitigation measures during and following construction, as outlined in Section 6 of this report, 
minimising the likelihood of a change in species composition resulting from the introduction of new 
exotic species. 

However, mitigation measures outlined in Section 6 of this report would be implemented during 
construction, to minimise potential impacts associated with the introduction and spread of weeds 
into patches of Brigalow EEC to be retained. 
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Cause a substantial reduction in the quality or integrity of an occurrence of an ecological 
community, including, but not limited to: 

Assisting invasive species, that are harmful to the listed ecological community, to become 
established, or 

Causing regular mobilisation of fertilisers, herbicides or other chemicals or pollutants into 
the ecological community which kill or inhibit the growth of species in the ecological 
community, or 

Interfere with the recovery of an ecological community 

Potential impacts of invasive species will be reduced and mitigated through the implementation of 
appropriate controls and mitigation measures during and following construction, as outlined in 
Section 5 of this report. Regular mobilisation of fertilisers, herbicides or other chemicals or 
pollutants is highly unlikely to occur within the study area. 

Conclusion 

The proposed action is unlikely to have a significant impact on Brigalow EEC. 
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Homopholis belsonii (Belson’s Panic) 

Belson's Panic is a perennial grass growing to 0.5 m high that occurs on the northwest slopes and 
plains of NSW, mostly between Wee Waa, Goondiwindi and Glen Innes. It also occurs in 
Queensland, mainly in the Brigalow Belt South bioregion. 

In NSW, Belson's Panic is found on poor soils in dry woodlands, such as Belah Woodland, 
generally on higher, well-drained rises at elevations ranging from 200–520 m. The species appears 
to be shade-dependant, as it has been found in greatest abundance in shady area beneath or 
between trees (DoE 2016). Three general types of habitat which support Belson's Panic: 

Rocky, basaltic hills supporting Eucalyptus albens (White Box)/Geijera parviflora (Wilga) woodland 
with assorted shrubs and a number of grass species. It was generally found among fallen timber at 
the base of trees or shrubs, among branches and leaves of trees hanging to ground level or along 
the bottom of netting fences. 

Flat to gently undulating alluvial areas supporting Casuarina cristata (Belah) forest and sometimes 
Acacia harpophylla (Brigalow) or G.parviflora (Wilga). Understorey varied from the presence of 
only Belson's Panic to a mixture of shrubs, sub-shrubs and grasses. Many of the C. cristata sites 
were subject to intermittent inundation. 

Drainage lines supporting C. cristata and sandy country dominated by Cypress Pine-Bloodwood-
Ironbark-She-Oak Forest. 

Belson’s Panic was not identified in the study area during the March and August survey period. No 
“important population (a population that is necessary for a species’ long-term survival and 
recovery) of Belson’s Panic was identified in the study area. However, all woodland communities 
offer potential habitat to this species. 

An action is likely to have a significant impact on a vulnerable species if there is a real 
chance or possibility that it will: 

Lead to a long-term decrease in the size of an important population of a species 

Belson’s Panic was not identified in the study area during the March and August survey period. 
The proposed action involves the removal of 33.13 hectares of woodland PCTs that offer potential 
habitat to Belson’s Panic. A total of 109.22 hectares of potential habitat will be retained in the study 
area. 

The proposed action will not lead to a long-term decrease in the size of an important population of 
a species. 

Reduce the area of occupancy of an important population 

Belson’s Panic was not identified in the study area during the March and August survey period. 
The proposed action involves the removal of 33.13 hectares of woodland PCTs that offer potential 
habitat to Belson’s Panic. A total of 109.22 hectares of potential habitat will be retained in the study 
area. 
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The proposed action will not reduce the area of occupancy of an important population of Belson’s 
Panic. 

Fragment an existing important population into two or more populations 

Belson’s Panic was not identified in the study area during the March and August survey period. 
The proposed action involves the removal of 33.13 hectares of woodland PCTs that offer potential 
habitat to Belson’s Panic. A total of 109.22 hectares of potential habitat will be retained in the study 
area. 

The proposed action will not fragment an existing important population into two or more 
populations 

Adversely affect habitat critical to the survival of a species 

No habitat critical to the survival of a species has been identified in the study area. 

Disrupt the breeding cycle of an important population 

Belson’s Panic was not identified in the study area during the March and August survey period. 
The proposed action involves the removal of 33.13 hectares of woodland PCTs that offer potential 
habitat to Belson’s Panic. A total of 109.22 hectares of potential habitat will be retained in the study 
area. 

The proposed action is unlikely to disrupt the breeding cycle of an important population of Belson’s 
Panic. 

Modify, destroy, remove or isolate or decrease the availability or quality of habitat to the 
extent that the species is likely to decline 

Potential habitat (woodland vegetation) to be removed from the study area, specifically from the 
existing edge of the Newell Highway, has been modified by the presence of a diversity of exotic 
species, including noxious weeds, and degradation resulting from edge effects. Potential habitat to 
be retained in the study is unlikely to be substantially modified, although widening of the highway 
pavement may result in a shift in edge effects, and further spread of exotic species. However, 
mitigation measures outlined in Section 6 of this report would be implemented during construction, 
to minimise potential impacts associated with the introduction and spread of weeds into patches of 
Brigalow EEC to be retained. 

Result in invasive species that are harmful to a vulnerable species becoming established in 
the vulnerable species’ habitat 

Invasive species, including exotic grasses and noxious weeds, occur commonly throughout 
potential habitat for Belson’s Panic. Widening of the highway pavement may result in a shift in 
edge effects, and further spread of exotic species. However, mitigation measures outlined in 
Section 6 of this report would be implemented during construction, to minimise potential impacts 
associated with the introduction and spread of weeds into potential habitat (woodland) to be 
retained. 
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Introduce disease that may cause the species to decline, or 

The proposal has the potential to increase the spread of pathogens that threaten native biodiversity 
values. The soil-borne pathogen Phytophthora cinnamomi (Phytophthora) is known to occur in the 
Border Rivers-Gwydir Catchment Management Region, although it is not known to be associated 
with the any of the vegetation communities in the study area. Precautionary measures are 
recommended during construction, as described in Section 6 of this report. 

Interfere substantially with the recovery of the species. 

The proposed action is unlikely to interfere substantially with the recovery of Belson’s Panic. 

Newell Highway: Mungle Back Creek to Boggabilla Heavy Duty Pavement Upgrade 
Biodiversity Assessment 

3 



 

        
  

 

  

        

                
           

           
         

   

        

        
      

          

         
          

         
              
          

 

      

         
          

           

       

          
            

         

         

         

      

        
        

            
            

 

Painted Honeyeater (Grantiella picta) 

Listed as Vulnerable under both the NSW TSC Act and EPBC Act. 

A nomadic species that occurs at low densities throughout its range, most commonly found on the 
inland slopes of the Great Dividing Range in NSW. Inhabits Boree, Brigalow and Box-Gum 
Woodlands and Box-Ironbark Forests where it forages for the fruits of mistletoes growing on 
woodland eucalypts and acacias. Nests within the outer canopy of drooping eucalypts, she-oak, 
paperbark or mistletoe branches. 

The closest database record situates the Painted Honeyeater within the study area in 2008. 

An action is likely to have a significant impact on a vulnerable species if there is a real 
chance or possibility that it will: 

Lead to a long-term decrease in the size of an important population of a species 

The woodland communities which constitute the known habitat for this species constitute breeding 
and foraging habitat although the species is adaptable and able to relocate nests to secure areas 
as required. In addition, the Painted Honeyeater is highly mobile and able to move away from 
areas of disturbance to avoid direct mortality. The Proposal will only impact marginal edge effected 
habitat and this minor impact is not expected to cause a long-term decline in the local population 
size. 

Reduce the area of occupancy of an important population 

The study area is situated within the known distribution range for the species. Records of the 
species occur both within and throughout the locality and it thus unlikely that the Proposal will 
reduce the area of occupancy for a local or important population of the species. 

Fragment an existing important population into two or more populations 

The Proposal, which follows the alignment of the existing Newell Highway, would not serve to 
further fragment any potential habitat for the species within the study area. Clearing for the 
Proposal will impact already edge-effected habitats along the roadside only. 

Adversely affect habitat critical to the survival of a species 

No critical habitat is listed for this species under the EPBC Act. 

Disrupt the breeding cycle of an important population 

The woodland vegetation within the study area presents ample breeding habitat for the species. 
More than 91 hectares of this vegetation will be retained in the study area and additional breeding 
habitat is situated directly adjacent to the study area. The species is flexible and can relocate away 
from disturbance and thus the Proposal is unlikely to disrupt the breeding cycle of the local 
population. 
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Modify, destroy, remove, isolate or decrease the availability or quality of habitat to the 
extent that the species is likely to decline 

Although the proposal is expected to directly impact up to 34 hectares of potential foraging and 
breeding habitat a further 91 hectares of equal or better quality habitat will be retained in the study 
area and these habitats also occur more widely throughout the locality. Ample habitat resources 
will be retained in the study area and the proposal itself will only impact on marginal edge effected 
habitats. As such, the species is not considered likely to decline as a results of the Proposal. 

Result in invasive species that are harmful to a vulnerable species becoming established in 
the vulnerable species’ habitat 

There is potential for disturbed areas resulting from earthworks and vegetation clearing to be 
susceptible to invasion by exotic species. Potential impacts will be reduced and mitigated through 
the implementation of appropriate controls and mitigation measures during and following 
construction. 

Introduce disease that may cause the species to decline, or 

The Proposal is highly unlikely to introduce disease that may cause the species to decline. 

Interfere with the recovery of the species 

There is no current recovery plan in place for the Painted Honeyeater. 

Conclusion 

The Proposal is unlikely to have a significant impact on including the Painted Honeyeater. 
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Corben's Long-eared Bat (Nyctophilus corbeni) 

Listed as vulnerable under both NSW TSC Act and Commonwealth EPBC Act. 

Occurs throughout the Murray Darling Basin, most commonly within the Pilliga Scrub region. 
Occurs in association with box/ironbark/cypress-pine vegetation of the western slopes and plains, 
but also known from mallee, Allocasuarina leuhmanni and box eucalypt dominated communities. 
Roosts in tree hollows, crevices, and under loose bark. Hunts for non-flying invertebrates within the 
understorey. 

The closest database record situates the Corben's Long-eared Bat approximately 50 kilometres 
away from the study area in 2001. 

An action is likely to have a significant impact on a vulnerable species if there is a real 
chance or possibility that it will: 

Lead to a long-term decrease in the size of an important population of a species 

Direct mortality of Corben’s Long-eared bat is not expected to occur as a consequence of the 
Proposal and ample breeding habitat will be retained within the study area and the wider locality. It 
is thus considered unlikely that the Proposal will result in long-term decline in the size of a resident 
population. 

Reduce the area of occupancy of an important population 

The Poplar-box woodland vegetation within the study area will be reduced from 53 to 43 hectares 
as a consequence of the Proposal. The impacted area is unlikely to constitute important quality 
habitat for the species since it is edge-effected and lacks suitable cover in the understorey. Thus 
the vegetation removal associated with the Proposal does not equate to a reduction in the area of 
occupancy for the species. 

Fragment an existing important population into two or more populations 

The Proposal, which follows the alignment of the existing Newell Highway, would not serve to 
further fragment any potential habitat for the Corben’s Long-eared bat should it occur within the 
study area. Clearing for the Proposal will impact already edge-effected habitats along the roadside 
only. 

Adversely affect habitat critical to the survival of a species 

No critical habitat is listed for this species under the EPBC Act. 

Disrupt the breeding cycle of an important population 

The vegetation to be removed by the Proposal is considered at best to be marginal habitat for the 
species and only four hollow-bearing trees will be removed in this vegetation community. Ample 
breeding habitat in the form of hollow-bearing trees will be retained in the study area and adjacent 
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areas of vegetation within the locality. The Proposal may remove marginal breeding habitat but will 
not disrupt the breeding cycle of the population as a while. 

Modify, destroy, remove, isolate or decrease the availability or quality of habitat to the 
extent that the species is likely to decline 

The Proposal will remove up to 10.6 hectares of potential foraging and roost habitat but a further 
43 hectares will be retained in the study area and a greater amount occurs within the wider locality. 
Four hollow-bearing trees which provide potential breeding habitat will be removed for the 
Proposal, however, greater than 40 hollow-bearing trees will be retained in the study area in 
appropriate habitat for the species. The majority of potential habitat to be cleared is road side edge 
effected woodland that is lacking in understorey density to provide quality foraging habitat for 
Corben’s Long-eared bat. Due to the availability of habitat in the wider locality and the marginal 
state of the impacted vegetation the habitat to be removed is considered unimportant for the long 
term survival of the species in the locality. Consequently the loss of habitat will not result in decline 
of the species in the locality. 

Result in invasive species that are harmful to a vulnerable species becoming established in 
the vulnerable species’ habitat 

There is potential for disturbed areas resulting from earthworks and vegetation clearing to be 
susceptible to invasion by exotic species. Potential impacts will be reduced and mitigated through 
the implementation of appropriate controls and mitigation measures during and following 
construction. 

Introduce disease that may cause the species to decline, or 

The Proposal is highly unlikely to introduce disease that may cause the Corben’s Long-eared bat 
to decline. 

Interfere with the recovery of the species 

The draft National Recovery Plan for the South-eastern Long-eared Bat (Schulz & Lumsden 2010) 
lists a series of activities to facilitate the recovery of Corben’s Long-eared bat. The Proposal does 
not interfere with any of the proposed recovery actions detailed in the draft recovery plan. 

Conclusion 

The Proposal is unlikely to have a significant impact on Corben’s Long-eared bat. 
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Cryptic Reptiles 

The following two reptile species have been combined in one assessment of significance because 
of similarities in habitat preference. They are considered to have low likelihood of occurrence within 
the study area but have been assessed here as a precautionary measure because their cryptic 
nature makes them difficult to survey for without significant effort. Both the woodland and 
grassland within the study area has been nominated as potential habitat for these species. 

Collared Delma (Delma torquata) 

Listed as Vulnerable under Commonwealth EPBC Act. 

The Collared Delma normally inhabits eucalypt-dominated woodlands and open-forests in 
Queensland Regional Ecosystem Land Zones (Brigalow Belt Reptiles Workshop 2010). The 
presence of rocks, logs, bark and other coarse woody debris, and mats of leaf litter (typically 30– 
100 mm thick) appears to be an essential characteristic of the Collared Delma microhabitat and is 
always present where the species occurs. Whilst Collared Delmas are often found associated with 
small rocks, the presence of small rocks is not an essential habitat characteristic. 

There are no database records for the Collared Delma within NSW. 

Five-clawed Worm-skink (Anomalopus mackayi) 

Listed as Endangered under NSW TSC Act and Vulnerable under the Commonwealth EPBC Act. 

Habitat is close to or on the lower slopes of slight rises in grassy White Box woodland on moist 
black soils, and River Red Gum-Coolibah-Bimble Box woodland on deep cracking loose clay soils. 
May also occur in grassland areas and open paddocks with scattered trees. Lives in permanent 
deep tunnel-like burrows and deep soil cracks, coming close to the surface under fallen timber and 
litter, especially partially buried logs. 

The closest database record situates the Five-clawed Worm-skink more than 70 kilometres away 
from the study area in 2003. 

An action is likely to have a significant impact on a vulnerable species if there is a real 
chance or possibility that it will: 

Lead to a long-term decrease in the size of an important population of a species 

Neither species is considered likely to occur in the study area. The habitat within the study area is 
marginal and outside of the known range of the species. An important population is not considered 
to occur within the study area and thus the Proposal will not lead to a long term decrease in size. 

Reduce the area of occupancy of an important population 

The study area is situated outside of the known distribution range for each species and it thus 
unlikely that the Proposal will reduce the area of occupancy for any population of the species. 

Fragment an existing important population into two or more populations 
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The Proposal, which follows the alignment of the existing Newell Highway, would not serve to 
further fragment any potential habitat for either species within the study area. Clearing for the 
Proposal will impact already edge-effected habitats along the roadside only. 

Adversely affect habitat critical to the survival of a species 

No critical habitat is listed for this species under the EPBC Act. 

Disrupt the breeding cycle of an important population 

The study area is thought to contain marginal habitat at best. The study area is outside of the 
known distribution for both species and thus is it is considered unlikely that an important breeding 
population occurs in the study area. 

Modify, destroy, remove, isolate or decrease the availability or quality of habitat to the 
extent that the species is likely to decline 

The Proposal will involve the removal of up to 34 hectares of woodland and 41 hectares of 
grassland habitat. These habitats are not considered to constitute quality habitat for the species 
since they are outside of the known distribution for the species. A further 179 hectares of these 
habitats will be retained adjacent to the construction footprint and these habitats occur more widely 
in the locality. As such, the species if present in the study area is not considered likely to decline as 
a results of the Proposal. 

Result in invasive species that are harmful to a vulnerable species becoming established in 
the vulnerable species’ habitat 

There is potential for disturbed areas resulting from earthworks and vegetation clearing to be 
susceptible to invasion by exotic species. Potential impacts will be reduced and mitigated through 
the implementation of appropriate controls and mitigation measures during and following 
construction. 

Introduce disease that may cause the species to decline, or 

The Proposal is highly unlikely to introduce disease that may cause either reptile species to 
decline. 

Interfere with the recovery of the species 

A recovery plan for the Queensland Brigalow Belt Reptiles, including the Five-clawed Worm-skink 
and Collared Delma, was drafted by WWF-Australia in 2006 (Richardson 2006). The Recovery 
Plan lists a series of activities to facilitate the recovery of the species and the Proposal does not 
interfere with any of the recovery actions that it details. 

Conclusion 

The Proposal is unlikely to have a significant impact on including the Five-clawed Worm-skink or 
Collared Delma. 
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Murray Cod (Maccullochella peelii) 

Listed as Vulnerable under the Commonwealth EPBC Act. 

The Murray Cod was historically distributed throughout the Murray-Darling Basin, which extends 
from southern Queensland, through New South Wales, the Australian Capital Territory and Victoria 
to South Australia, with the exception of the upper reaches of some tributaries. The species still 
occurs in most parts of this natural distribution up to approximately 1000 m above sea level 

The Murray Cod utilises a diverse range of habitats from clear rocky streams, such as those found 
in the upper western slopes of NSW (including the ACT), to slow-flowing, turbid lowland rivers and 
billabongs. Murray Cod are frequently found in the main channels of rivers and larger tributaries. 
Murray Cod tend to occur in floodplain channels and anabranches when they are inundated, but 
the species' use of these floodplain habitats appears limited. Juveniles less than one year old have 
been found in main river channels where it appears they settle at a late larval (newly born) stage. 

The Macintyre River that adjoins the Boggabilla boat ramp site offers potential habitat for the 
Murray Cod. River Red Gum open woodland occurring within the riparian corridor associated with 
the Macintyre River, and within the Boggabilla boat ramp site, offers structural habitat features 
such as in-stream woody debris and snags. 

An action is likely to have a significant impact on a vulnerable species if there is a real 
chance or possibility that it will: 

Lead to a long-term decrease in the size of an important population of a species 

No aquatic field surveys were undertaken during the March or August survey periods; the 
Macintyre River was not explicitly surveyed for the presence of Murray Cod. However, the 
Macintyre River that adjoins the Boggabilla boat ramp site offers potential habitat for the Murray 
Cod. 

The proposed action at the Boggabilla boat ramp site involves: the installation of temporary fencing 
around riparian vegetation; treatment of the boat ramp access road surface; widening of the boat 
ramp access road at the ramp end to enable safe water trucks access and turning movements; 
installation, testing and commissioning of the water pump and construction of a pump house. 

The proposed action is unlikely to a long-term decrease in the size of an important population of a 
species. 

Reduce the area of occupancy of an important population 

The Macintyre River that adjoins the Boggabilla boat ramp site offers potential habitat for the 
Murray Cod. The proposed action does not involve the removal of potential habitat. Mitigation 
measures outlined in section 6 of this report and in the project REF will minimise potential indirect 
impacts on habitat, relating to water quality and sedimentation and erosion. 

The proposed action will not reduce the area of occupancy of an important population of Murray 
Cod. 



 

 

       

          
          
          

          
         

         

           

      

            
           

          

           
     

            
          

          
           
            

       

         
    

         
           

         
        

     
           
   

     

         
           

         
           

        
     

    

Fragment an existing important population into two or more populations 

No aquatic field surveys were undertaken during the March or August survey periods; the 
Macintyre River was not explicitly surveyed for the presence of Murray Cod. However, the 
Macintyre River that adjoins the Boggabilla boat ramp site offers potential habitat for the Murray 
Cod. As the proposed action does not involve the removal of potential habitat, the proposed action 
will not fragment an existing important population into two or more populations 

Adversely affect habitat critical to the survival of a species 

No habitat critical to the survival of a species has been identified in the study area. 

Disrupt the breeding cycle of an important population 

The Macintyre River that adjoins the Boggabilla boat ramp site offers potential habitat for the 
Murray Cod. The proposed action does not involve the removal of potential habitat The proposed 
action is unlikely to disrupt the breeding cycle of an important population of Murray Cod. 

Modify, destroy, remove or isolate or decrease the availability or quality of habitat to the 
extent that the species is likely to decline 

The Macintyre River that adjoins the Boggabilla boat ramp site offers potential habitat for the 
Murray Cod. The proposed action does not involve the removal of potential habitat. Mitigation 
measures outlined in section 6 of this report and in the project REF will minimise potential indirect 
impacts on habitat, relating to water quality and sedimentation and erosion. The proposed action is 
unlikely to modify, destroy, remove or isolate or decrease the availability or quality of habitat to the 
extent that Murray Cod is likely to decline. 

Result in invasive species that are harmful to a vulnerable species becoming established in 
the vulnerable species’ habitat 

The proposed action does not involve the removal of potential habitat. Mitigation measures 
outlined in section 6 of this report and in the project REF will minimise potential indirect impacts on 
habitat, relating to water quality and sedimentation and erosion. The proposed action is unlikely to 
introduce invasive fish species to the Macintyre River, such as Eastern Mosquito-fish (Gambusia 
holbrooki), Common Carp (Carp), Redfin/English Perch (Perca fluviatilis), Brown Trout (Salmo 
trutta) and Rainbow Trout (Oncorhynchus mykiss) (Trout species), and tGoldfish (Carassius 
auratus auratus). 

Introduce disease that may cause the species to decline 

The proposed action does not involve the removal of potential habitat. Mitigation measures 
outlined in section 6 of this report and in the project REF will minimise potential indirect impacts on 
habitat, relating to water quality and sedimentation and erosion. The proposed action is unlikely to 
introduce diseases and pathogens of concern for the Murray Cod, such as waterborne Epizootic 
Haematopoietic Necrosis (EHN) virus, Viral Encephalopathy and Retinopathy, Goldfish Ulcer 
Disease, Asian Fish Tapeworm (Bothriocephalus acheilognathis) and Parasitic Copepod 
Anchorworm (Anchorworm) (Lernaea cyprinacea). 



 

 

      

         

 

          

Interfere substantially with the recovery of the species. 

The proposed action is unlikely to interfere substantially with the recovery of Murray Cod. 

Conclusion 

The Proposal is unlikely to have a significant impact on including the Murray Cod 
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From: BRAILSFORD Steven T 

To: Javier Valderrama 

Cc: ADHIKARI Bikendra; BLIZZARD Jonathon A; Derek Millar; Stuart Cameron 

Subject: MBC2B water 

Date: 24 May 2016 9:47:28 PM 

Attachments: image003.png 
work and use approval.pdf 
Water Managment regs.msg 
RE F0009-AA008666-AAM-02 Geotechnical Investigation Plan v2.pdf.msg 

Hi Javier,
 
Thanks for your help at today’s workshop. Attached and below are details re: Water for MBC2B
 
as discussed.
 
Note approval for water supply (See 17042014112118-0001.pdf) has date of effect 30/4/2014.
 
No expiry date shown on approval. Comments below state license term of 10 years.
 
Maybe need to check with office of water to see if license still current.
 
Regards
 
Steve Brailsford 
Project Development Manager 
Freight and Regional Program Office | Infrastructure Development Division 
T 02 6604 9374 
www.rms.nsw.gov.au 
Every journey matters 
Roads and Maritime Services 
Level 1 76 Victoria Street Grafton NSW 2460 

From: BLIZZARD Jonathon A 
Sent: Wednesday, 18 May 2016 5:31 PM 
To: BRAILSFORD Steven T 
Subject: FW: 
FYI…. 
I will call to discuss on Thursday 
From: Mark L Campbell [mailto:mark.l.campbell@dpi.nsw.gov.au] 
Sent: Wednesday, 18 May 2016 4:54 PM 
To: BLIZZARD Jonathon A 
Subject: 
G'Day Jon - as per our discussion on Tuesday the following information is provided: 

· RMS is exempt from the need for a water access licence for road construction and road maintenance 
including dust suppression - Water management (General) Regulation 2011 Schedule 5 (2) & (5). 

· They do however require an approval for the pumping works. I have attached an application for your 
attention. The application will require advertising, possible inspection and then processing to a 
determination. This process will take approximately 3 months to complete. The cost of this 
application is $1286.30 and if granted will stay current for a 10 year period. You may put multiple 
pump sites on the application if required. If the pump location is not on land owned by RMS, then 
you will need to obtain written consent from the owner / administrator of that land. 

· If the work is to be used for a period of not more than 6 months then there is no advertising 
requirement (fee reduction of $404.93) 

· The primary reliable source of water would most likely be from the regulated McIntyre river from 
Pindari Dam as discussed. As you do not require an access licence it would be recommended that 
you talk to Water NSW (previously State Water) about any potential implications on the river from 
the required extractions - 1300662077. 

· As the roadworks are located around the Boggabilla area which is not in our catchment, please contact 
Anthony Bryson in our Moree Office for more specific advice - 0249042515. 

Regards 

mailto:Steven.T.BRAILSFORD@rms.nsw.gov.au
mailto:Javier.Valderrama@arcadis.com
mailto:Bikendra.ADHIKARI@rms.nsw.gov.au
mailto:Jonathon.BLIZZARD@rms.nsw.gov.au
mailto:Derek.Millar@arcadis.com
mailto:Stuart.Cameron@arcadis.com
http://www.rms.nsw.gov.au/
mailto:mark.l.campbell@dpi.nsw.gov.au




Attach additional pages to back of form, if required.


Application for approval for water supply works, 
and/or water use
Application for Minister’s consent under section 92 of the Water Management Act 2000


Applicants are advised to read the instructions carefully before filling in this form. Step-by-step instructions on each
section are included in the Guide to the application for approval for water supply works and/or new water.


Please complete the form with a black/blue ink pen and use BLOCK letters.


Part 1 Applicant Details


Section A Applicant details
(attach/ photocopy extra page if more than 2 holders)


First applicant (or company applicant)
(correspondence in relation to this application will be directed to the person given below)


A1 Title A2 Surname
(Mr, Mrs, Ms)


A3 Given name(s)


A4 Company name A5 ACN
(if applicable)


A6 Position held
(if applicable)
Name of company representative
(if applicable)


A7 Address A8 Town ___


A9 State A10 Postcode A11 Country


A12 Phone no. A13 Alternative phone no.


A14 Fax no.


A15 E-mail


Second Applicant
(if applicable)


A16 Title A17 Surname
(Mr, Mrs, Ms)


A18 Given name(s)


A19 Address A20 Town


A21 State A22 Postcode A23 Country


A24 If more than 2 applicants, specify total number of applicants
(attach extra page to list additional applicants)


Office StampOffice
use
only


Fee paid: $ Customer receipt number:


Officer signature: Date:


Application number: Acceptance date:


www.water.nsw.gov.au
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Section B Applicant’s or agent’s contact details
(Only fill in this section if a different person from the first applicant in section A will be dealing with the application)


B1 Title B2 Position
(Mr, Mrs, Ms)


B3 Surname) B4 Given name


B5 Postal address


B6 State B7 Postcode B8 Country


B9 Preferred phone no. B10 Alternative phone no.


B11 E-mail


Section C Land ownership of the works site
(Tick appropriate boxes) - relates to applicants listed in Section A)


Is your application made as the:


C1 Owner of the land C2 Lawful occupier of the land
(attach documentary evidence of lawful occupation such as a lease or court order)


C3 Other (please specify)


Section D Other approvals
(Please tick appropriate boxes)


D1 Does your proposal (including water use and water supply works) require Yes No
development consent from your local council?


D2 If yes, has development consent been granted? Yes No


D3 If yes, provide consent number


D4 If your proposal involves water use, does it also require consent to clear Yes No
native vegetation (incl. grassland)?


D5 If yes, has consent been granted? Yes No


D6 If yes, provide consent number


Maps
Attach a topographic map, aerial photo and/or a farm plan of A3 or A4 size outlining the following information:


• location of property (identifiable from a landmark and with North arrow included);


• property boundary;


• location(s) of all existing works as well as works proposed in this application. Include pumps, diversion works,
bores, storages, channels etc.; and


• watercourses and wetlands (including dry river beds and temporary wetlands).


Section E


Pre-application discussion
(Please tick appropriate boxes)


Section F


Has a pre-application discussion taken place in respect of this application?


F1 No F2 Yes, it took place on with the assistance of


F3 from the NOW
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Part 2 Water use approval
(You may be requested to provide further information to support your application)


NB. In order to begin irrigation, you must ensure that you have a valid water access licence and a valid water use
approval. Contact your local NOW office for further details.
You do not require a water use approval for a development that has been granted development consent under Part 4 of
the Environmental Planning and Assessment Act 1979.


Water Use only
(Please tick appropriate boxes)


Section G


I wish to apply for: G1 a new water use approval


G.2 an amended water use approval specifying changed water use (ie to amend or change
the details of an existing water use approval)


If you ticked the second box (G2) please complete the following questions G3 and G4:


G3 Existing approval number to be amended


G4 Briefly describe the changes you wish to make (e.g. increase the size of irrigated area etc.)


Section H Purpose
Please nominate the purpose you are seeking approval for:
(Please tick appropriate boxes)


H1 Irrigation Town water Other


H2 If ‘other’, please specify


H3 Do you have a current and relevant water access licence? Yes No


H4 If yes, what is the number of the licence/s to be associated with this application?


H5 If no, when do you intend to secure a water access licence?


Location of land where water will be used
I1 Property name


Section I


I2 Property address


I3 Town I4 Postcode


I5 Area of property (ha) I6 Area of property proposed for the use (ha)


Lot DP Parish/Portion CountyI7


I8 Local council


I9 Name of nearest river/s adjacent to or within the property boundaries
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Section J Water use proposal
For irrigation please specify:


Crop Type (please specify) Area to be irrigated (ha) Irrigation System / Method


For other purposes, please provide details of proposal.
(attach photocopy extra page if more space is required)


Information maps
On the map described in Section E mark the following information relating to your proposed use of water:


• area(s) to be affected


• location(s) of all works supplying water to your proposed use area including any flood protection works


• drainage and/or recycling system proposals


• soil types such as sandy/light soils, clay, clay loam, loam areas within the proposed use area


• any native vegetation on the property (including native grasses)


• any known high watertable areas on the property


• any known Aboriginal or European cultural heritage features on the property


• any areas covered by an Irrigation Drainage Management Plan


• areas of wetlands


Section K


Soils
(Please tick appropriate boxes)


Section L


Identify the soil texture in the proposed use area (tick one or more boxes)


L1 Sandy Loamy Clay Loam Clay Other (please specify)


Identify the soil colour in the proposed irrigation area (tick box)


L2 Red/red brown Yellowish brown Grey Black Other (please specify)


L3 Describe the soil category in the proposed use area (tick one or more)
Type Description Tick


Alluvial soils extremely variable, layered profile with sand, clay etc


Cracking clays deep uniform clays with seasonal cracking when dry


Sandy soils deep, uniform, coarse or fine textured sandy soil


Earthy soils gradual texture change – increase in clay content


Duplex soils texture contrast between surface soil and sub soil – loam (over clay)


Other
(please specify)


In the case of irrigation, what is the slope of the area to be irrigated? (tick box)


L4 Flat (less than 2%) Gentle slope (2–5%) Undulating Steep slope (more than 5%)
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Section M Environmental issues
(Please tick appropriate boxes)


M1 Does your property have any of the following features/characteristics?


Salinity Acid Sulphate Soils Sodic Soils Waterlogging


Erosion High Watertables Land Subsidence Contaminated Land


Other


Any other comments (include the occurrence any of the above features/characteristics on neighbouring properties,
if known)


Section N Drainage management
(For irrigation only – please tick appropriate boxes)


N1 Have you prepared an Irrigation and Drainage Management Plan? Yes No
If yes, supply a copy with this application.


N2 If you intend to recycle your irrigation drainage on-farm, provide details of your proposed recycling setup including
collection, storage and re-use proposals.


N3 If you are not recycling your drainage, how do you propose to dispose of any irrigation tailwater?


N4 Does your proposal also require consent from the Department of Environment,                               Yes           No


N5 If yes, have you got this consent? Yes No


N6 If yes, please provide consent number.


Part 3 Water supply works approval


Pump(s) – surface water only
(If you are seeking approval for more than one of these works, please photocopy this page, complete it and attach it to this
application. Mark each work on a copy of the topographical map, aerial photo and/or farm plan. Please tick appropriate
boxes)
I wish to apply for


Section O


O1 A new water supply work approval O2 An amended water supply works approval  specifying a
changed or new water supply work (ie to amend or change
the details of an existing water supply works approval)


If you ticked the second box (O2) please complete the following questions O3 and O4.


O3 Existing approval number to be amended.


O4 Briefly describe the changes you wish to make (eg. change in the size of pump, location, etc).
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O5 Do you have a current and relevant water access licence? Yes No


O6 If yes, what is the number of the water access licence/s to be associated with this application?


O7 If no when do you intend to secure a water access licence?


Location of works


O8 Lot number DP number County Parish


O9 River


O10 Type Size (litres/sec)(mm)   Capacity


Description
(e.g. centrifugal)


O11 Do you intend to excavate to install your pump? Yes No


O12 Do you intend to clear any native vegetation to construct the works? Yes No


O13 If yes, area of ground to be cleared (m2)


Section P Channel(s) for diverting or conveying water, regulator(s) or pipes
(If you are seeking approval for more than one of these works, photocopy this page and attach the completed extra page(s). Mark each work
on a copy of the topographical map, aerial photo and/or farm plan of A3 or A4 size. Please tick appropriate boxes)


I wish to apply for


P1 A new water supply work approval P2 An amended water supply works approval specifying a
changed or new water supply work (ie to amend or change
the details of an existing water supply works approval)


If you ticked the second box (P2), please complete the following questions P3 and P4.


P3 Existing approval number to be amended.


P4 Briefly describe the change(s) you wish to make.


P5 Do you have a current and relevant water access licence? Yes No


P6 If yes, what is the number of the licence/s that is/are to be associated with this application?


P7 If no, when do you intend to secure a water access licence?


P8 Type of Work Channel Regulator Pipe Other


Location of the work


P9 Lot number DP number County Parish


P10 Name of nearest river Distance from nearest river (m or km)


P11 Size and dimensions of the work Length (m or km)


Depth (average) (m)


Width (average) (m)


Height above surrounding ground level (m)


If a pipe, diameter of pipe (m)


P12 Do you intend to clear any native vegetation to construct the works? Yes No


P13 If yes, area of ground to be cleared (m2)
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Q19 Will your proposed work impact on an area of known Aboriginal cultural significance? Yes No


Section Q Groundwater works
(If you are seeking approval for more than one of these works, please photocopy this page and attach the completed extra
page(s). Mark each work on a copy of the topographical map, aerial photo and/or farm plan of A3 or A4 size. Please tick
appropriate boxes)
I wish to apply for


Q1 A new water supply work approval Q2 A amended water supply works approval specifying a changed or
new water supply work (ie to amend or change the details of
an existing water supply works approval)


If you ticked the second box (Q2), please complete the following questions Q3 and Q4.


Q3 Existing approval number to be amended.


Q4 Briefly describe the change(s) you wish to make.


Q5 Is the work existing or proposed?


Q6 Do you have a current and relevant water access licence? Yes No


Q7 What is the number of the licence/s to be associated with this application?


Q8 Type of Work


Bore Well Excavation Spearpoint Test Bore Artesian Well


Q9 Purpose of Work


Q10 Lot number DP number County Parish


Q11 Will the proposed works be within 40m of a creek, stream, river, lake, Yes No
wetland, swamp, marsh or the coast line?


Q12 If Yes, what is the name Q13 Distance of proposed work
of this water body from this water body (m)


Q14 Distance from property boundary (m or Km)


Q15 Proposed depth of bore (m)


Q16 Are the proposed works within 100m of any septic, sewerage, stormwater or other waste water storage or conveyanc-
ing works, or any other waste repository (such as a landfill, dump, burial area), or known site of contamination (such as
a sheep or cattle dip site, or petrol station) that has or may have the potential to contaminate the groundwater into
which the bore will be constructed? (If yes, indicate type and distance in each case.)


Q17 Do you intend to clear and native vegetation to construct the works? Yes No


Q18 If yes, area of ground to be cleared (m2)


Q20 Are you in an underground mining area? Yes No
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Q21 Please supply details of proposed bore driller.


Section R Storage works – off-river and runoff harvesting storages only
(eg. on-farm dams, turkey’s nest dams)
(If you are seeking approval for more than one of these works, photocopy this page and attach the completed extra page(s). Mark each work
on a copy of the topographical map, aerial photo and/or farm plan of A3 or A4 size. Please tick appropriate boxes)


I wish to apply for


R1 A new water supply work approval R2 A replacement water supply works approval specifying a
changed or new water supply work (ie to amend or change
the details of an existing water supply works approval)


If you ticked the second box (R2) please complete the following questions R3 and R4.


R3 Existing approval number to be replaced.


R4 Briefly describe the change/s you wish to make.


R5 Is the work existing or proposed?


R6 Do you have a current and relevant water access licence? Yes No


R7 If yes, what is the number of the licence/s to be associated with this application?


R8 If no, when do you intend to secure a water access licence?


R9 Type of work R10 Purpose


Location of the work


R11 Lot number DP number County Parish


R12 Is the work proposed to be on a floodplain? Yes No


If Yes, you may be required to lodge a separate application under the Water Act 1912.


R13 Size and dimensions of the work


Length (m or km)


Depth (average) (m)


Width (average) (m)


Height above surrounding ground level (m)


Proposed capacity (ml)


R14 Do you intend to clear and native vegetation to construct the works? Yes No


R15 If yes, area of ground to be cleared (m2)
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Section S Storage works – in-river storage only (eg. weirs)
Note that most water sharing plans prohibit in-river dams. Check the guide for your area.
(If you are seeking approval for more than one of these works, please photocopy this page and attach the completed extra page(s). Mark each work
on a copy of the topographical map, aerial photo and/or farm plan of A3 or A4 size. Please tick appropriate boxes)


I wish to apply for


S1 A new water supply work approval S2 A replacement water supply works approval specifying a
changed or new water supply work (ie to amend or change
the details of an existing water supply works approval)


If you ticked the second box (S2), please complete the following questions S3 and S4.


S3 Existing approval number to be replaced.


S4 Briefly describe the changes you wish to make.


S5 Is the work existing or proposed?


S6 Do you have a current and relevant water access licence? Yes No


S7 If yes, what is the number of the licence/s to be associated with this application?


S8 If no when do you intend to secure a water access licence?


S9 Type of work S10 Purpose
(see list of works at the end of the Guide)


Location of the work


S11 Lot number DP number County Parish


S12 Is the work proposed to be on a floodplain? Yes No


If Yes, you may be required to lodge a separate application under the Water Act 1912.


S13 Size and dimensions of the work


Length (m or km)


Depth (average) (m)


Width (average) (m)


Height above surrounding ground level (m)


Proposed capacity (ML)


S14 Do you intend to clear and native vegetation to construct the works? Yes No


S15 If yes, area of ground to be cleared (m2)
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Part 4 Declaration of approval holder(s)
(attach/ photocopy extra page if more than 2 holders)


I/We, the undersigned, apply for an approval described above for the nature and purpose specified in the application.


I/We state that the information provided for the purpose of this application is accurate and true.
Section T


For applications made by individuals:


T1 Name Signature Date


Name Signature Date


For approvals held by companies:


T2 Name of company Position held


T3 Name Signature Date
of company representative


Witnessed by


T4 Name Signature Date


Please note that it is an offence to provide misleading or incorrect information. This approval (should it be granted) may
be cancelled or suspended if you are convicted of an offence under the Water Management Act 2000.


Submit your completed form to your local NOW office. Enclose a cheque or money order for the application fee.


Privacy Note: The personal information you provide in this form will be treated in accordance with the Privacy and
Personal Information Protection Act 1998, under which you have rights of access and correction. Your personal
information will be used for assessing and processing your application and may be disclosed to public authorities and 
other parties as required.


NB The Water Management Act 2000 requires that some details of your application appear in a public application 
register. Should your application be approved, details of the approval will also appear in a public approval register.
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Guide to the application for water supply works approval, and/or 
water use approval
Application for Minister’s consent under section 92 of the Water Management Act 2000


Introduction
This guide is provided to assist you in completing
the Application for approval for water supply works,
and/or water use. This form must be completed in
order to obtain a water use or water supply works
approval under section 92 of the Water
Management Act 2000 (WMA) or to apply to
change or remove a condition of an existing water
use or water supply works approval.


A water supply works approval allows you to install
and operate a particular pump, bore or other water
management work at a particular location. A water
use approval allows you to use water for a
particular purpose at a particular location (fill out
this form only if you want approval to use water for
irrigation or town water supply). It is important to
note that water use or water supply works
approvals do not allow you to take water without a
water access licence (WAL).


If you want to apply for approval for water supply
works and water use on different properties, you
will need to make separate applications.


You should also refer to information on Dealings in 
water and Applying for a new water access licence
on the NOW website which provides more 
information on water dealings.


About these guidelines
The Application for approval for water supply works,
and/or water use has several parts (relating to the 
type of approval sought) and sections, which are
divided into a series of questions. The questions are
identified by a number on the left hand side of the
page, for example, B4, which is question 4 in
section B. This guide provides detailed
explanations of each section and question to help 
you fill in the application form. We recommend you 
read this carefully before completing the application
form. However, if you require further assistance,
please contact your local NOW office.


General Instructions
To make sure that your application is processed
efficiently, please note these general instructions:


• use BLOCK letters as they are easier to read;


• if there is not enough space on the form for all
your information complete the answer on a
separate sheet of paper and attach it to
application form (remember to include this page
when numbering your pages);


• ensure that you fully complete the form as all
the information is necessary to verify and
process your application – it may be rejected if
all the information is not available for the
assessment; and


• include the appropriate fee with your
application – your local NOW office will be able
to advise you on the current fee.


Section A: Applicant details
These are the details of either the applicant(s) that
will appear on your approval.


A1-4. The name can be a person’s name or the
name of a legal entity, such as a
corporation, that is either the owner or
legal occupier of the land to which the
application relates. The application for an
approval must be by an individual (or
individuals), a company, body corporate or
public authority, but not a partnership or
joint venture. If the approval is to be
registered under the names of more than
one person, provide the names in the
spaces provided, or if more than two
owners, provide the additional names on a
separate sheet of paper and attach it to
application form.


A5: Insert your Australian Company Number
(ACN) if it is a company application. Note
that an ABN (Australian Business Number)
is not permitted.


A6: Insert the position of the person who will
represent the company as the holder the
approval, should it be granted.


A7-11: Insert the usual address of the applicant.
If a corporation is applying, you should fill
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Guide to the application form to change the extraction component and/or nominated works in a water access licence


Section D: Other approvals
D1-D3: If your proposal has been granted consent from


your local council, please provide the consent
number in D3.


D4-D6: You may require a separate approval or a
property vegetation plan under the Native
Vegetation Act 2003 if your proposal is for water
use and involves clearing. If native vegetation
clearing consent has also been granted, please
provide the consent number. You do not need to
fill in D4–D6 if your proposal only involves works.


Section E: Maps
A photocopy of a topographic map with hand-drawn
property boundaries and features is acceptable.


Section F: Pre-application discussion
For complex proposals, we recommend that you have a pre-
application discussion with a NOW officer where you discuss the
proposed activity, any likely impacts of the proposed activity, the
application process, and what information you will be required
to provide to NOW. A pre-application discussion could be
carried out over the telephone.


Pre-application discussions can save you time by
preventing delays in information gathering. To arrange for
a pre-application discussion, ring your local NOW office.


Section H: Purpose
H1: You should only fill out Part 2 if you want


approval to use water for irrigation or town water
supply. If you have any other purpose, contact
your local office for advice.


H3-H5: It is not necessary to hold a water access
licence in order to apply for a water use
approval. However, it is recommended that you
check with NOW about water availability before
making an application if you are in doubt.


Part 2: Water Use Approval
If you are applying for a Water Use Approval only, fill in
Part 2, leave Part 3 blank and go on to Part 4.


Section I: Location of water use
I1-I7: Provide the location of the water use approval


and the river location to allow references to
relevant planning policies that apply to the area.
If the proposal will be located on more than one
property, please mark them all clearly on a map
and provide property details such as lot number
etc. for each.


Section K: Information maps
Attach maps to the application.


Section L: Soils
L1-L4: For complex or potentially high impact proposals,


you may be required to provide a soil survey to
NOW. If you are in doubt, contact your local office.


in the details of the contact person to whom 
all correspondence will be sent.


A16-23: More than one person can hold one approval.
This form makes provision for 2 applicants. If
there are more than 2 applicants, please attach
additional pages.


A24: This is the total number of applicants to be listed
on the approval and includes applicants listed on
any additional pages.


Section B: Applicant’s (or agent’s) contact
details
These are the contact details of the applicant’s
representative. If a corporation is applying for an approval
you should fill in the details of the contact person to
whom all correspondence will be sent.


Section C: Land ownership
If you are applying for a water use or a water supply
works approval where you are the owner of part of the
land and the lawful occupier of the remainder then you will
need to tick more than one of these boxes.


C1 An owner of land is any person with freehold
title to land.


C2: To permit you to carry out the activities to be
authorised by the approval, the term lawful
occupation includes:
a) an easement;
b) a power arising under legislation; or,
c) an agreement or other legally binding


permission with the owner (eg. a lease, a
permissive occupancy or enclosure permit)


The agreement may be a specific authorisation or an
appropriate clause in a general authority such as a lease.
You must attach a copy of the relevant documentation,
which includes:


a) a letter from the owner authorising your
occupation of the land to which the approval
would apply;


b) evidence of an easement, a power arising under
legislation or an agreement or other legally binding
permission with the owner (eg. lease, a
permissive occupancy or enclosure permit).


C3 Other – This could be if you are applying as a
major utility, irrigation corporation, private
irrigation board, private drainage board or private
water trust, or as permissive occupancy.
All owners of the land or lawful occupiers, or
their legal representative, must sign this
application form.
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Guide to the application form to change the extraction component and/or nominated works in a water access licence


Section N: Drainage management
N4-N6: Some activities such as applying pesticides also


require consent from the Department of
Environment and Conservation.


Part 3: Water Supply Works
Sections O to S: Water supply works
approval
If you are applying for a Water Supply Works Approval
only, fill in the relevant sections O to S then go to the end
of the form (Part 4) and sign the declaration.


If you are applying for approval for multiple works, you only
need to fill in the relevant section for each individual work.


If you are applying for more than one work of the same
category (eg. Groundwater works), you will need
additional copies of the relevant section of the
application. These copies should be attached to the
application before it is submitted to NOW.


An Aboriginal Heritage Information Management System
report and a Threatened Species Assessment report will
be completed internally by NOW and the Department of
Environment, Climate Change and Water as a part of your
application.


Depending on the size of your proposal and its potential
impacts, you may also be required to provide:


• a Species Impact Statement (if your proposal has
potential impacts on threatened species under the
Threatened Species Conservation Act 1995);


• a surveyed plan showing the proposed layout,
dimensions and construction details of the work/s; or


• any other additional information about your proposal
as required by NOW.


If your proposed activity is a water supply work and it
involves clearing of native vegetation, you do not have to
get separate approval under the Native Vegetation Act
2003. You may, however, require a separate approval or
a property vegetation plan under the Native Vegetation
Act 2003 if your proposed activity is water use and it 
involves clearing at the proposed site of the water use.


In some of the sections below, there are questions relating
to rivers. ‘River’ is defined in the Water Management Act
2000 to include:


a) any water source, whether perennial or intermittent
and whether comprising a natural channel or a natural
channel artificially improved, and


b) any tributary, branch or other water course into or from
which a water course referred to in paragraph (a) flows,
and


c) anything declared by the regulations to be a river.


For the practical purposes of this application, NOW defines
‘river’ as any blue line on the largest topographical map of 
that area (ie. at least 1:25,000).


Section O: Pumps(s) – surface water only
O5-O7: It is not necessary to hold a water access


licence in order to apply for a works approval.
However, it is recommended that you check with
NOW about water availability before making an
application if you are in doubt.


O8: If the proposal will be located on more than one
property, or there is more than one work, please
mark them all clearly on a map and provide
property details such as lot number etc. for
each.


O12 For type of work, see list of works at the end of
this guide.


Section P: Channel(s)
P5-P7: It is not necessary to hold a water access


licence in order to apply for a works approval.
However, it is recommended that you check 
with NOW about water availability before
making an application if you are in doubt.


P8: See list of works at the end of this guide.
P9: If the proposal will be located on more than one


property, or there is more than one work, please
mark them all clearly on a map and provide
property details such as lot number etc. for
each.


Section Q: Extraction works – groundwater
only
Q8: See list of works at the end of this guide.
Q10: If the proposal involves more than one work


and/or more than one property, please mark
them all clearly on a map and provide property
details such as lot number etc. for each.


Q11-13: NOW needs to check that your proposed work
will not extract from a river, damage a wetland,
interfere with a neighbour’s bore or extract
contaminated groundwater.


Q21: The proposed work must be carried out by a
licensed bore driller. Contact NOW to check
whether a driller is licensed if you are in doubt.


Section R: Storage works – off river
R6-R8: It is not necessary to hold a water access


licence in order to apply for a works approval.
However, it is recommended that you check 
with NOW about water availability before
making an application if you are in doubt.


R7: See list of works at the end of this guide.
R11: If the proposal will be located on more than one


property, or there are more than one work,
please mark them all clearly on a map and
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Guide to the application form to change the extraction component and/or nominated works in a water access licence


Submitting your application
Submit your completed form to your local office of the
Department Natural Resources enclosing your cheque
or postal order.


If the application is complete and correct it will be
registered on NOW’s database and the fee processed.
You will receive an acknowledgment letter providing an
application reference number and a receipt for the fee.
The application will be delayed if it is incomplete or
incorrect. NOW will notify you of this. NOW may also
notify you if further information is required. If this
information is not received within the specified time,
NOW will reject the application and return it with an
explanation and the fee will be refunded.


For more information


Contact the water licensing officer at your local 
NSW Office of Water (contact
details are available on the website) or


free call: 1800 353 104


email: information@water.nsw.gov.au
web: www.water.nsw.gov.au


provide property details such as lot number etc.
for each.


R12: If the proposed work is to be on a floodplain, 
it may cause the redistribution of flood flows,
which may have adverse environmental
impacts and adversely affect surrounding
landholders. NOW is required to assess these
aspects and may require you to redesign your
proposal to mitigate any potential impacts and
a separate application may be required under
the Water Act 1912.


R13: Refer to information on farm dams for a method
of calculating storage capacity at
www.water.nsw.gov.au/Water-licensing/
Basic-water-rights/Harvesting-runoff/
Harvesting-runoff/default.aspx


Section S: Storage works – in river
S6-S8: It is not necessary to hold a water access


licence in order to apply for a works approval.
However, it is recommended that you check 
with NOW about water availability before
making an application if you are in doubt.


S7: See list of works at the end of this guide.
S12 If the proposed work is to be on a floodplain, it


may cause the redistribution of flood flows,
which may have adverse environmental impacts
and adversely affect surrounding landholders.
NOW is required to assess these aspects and
may require you to redesign your proposal to
mitigate any potential impacts and a separate
application may be required under the Water Act
1912.


S13: Refer to information on farm dams for a method
of calculating storage capacity at


NOW may refer the application to NSW
Fisheries, who may require a separate approval.


Section T: Declaration
Please ensure you understand your legal obligations
before signing this document. If you require assistance,
please ring your local NOW office.


T1: Each of the approval applicants must fill in their
name, followed by a signature and the date of
signing.


T2: If the applicant is a company, insert the name of
the company and the title or position of the
company’s signatory/representative.


T3: Insert the name of the company
signatory/representative.


T4: An independent witness is required to sign this
section in order to verify that the position stated
in T2, above, is the position held by the
signatory in T3.
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Guide to the application form to change the extraction component and/or nominated works in a water access licence


List of works
In each of sections E to L, the application requires the ‘Type of work’ to be entered. Select from the ‘type of work’ listed
under each of the work categories.


Type of work Specific type


Diversion work – pump Axial flow Centrifugal


Mixed Flow Force


Piston Mono


Submersible Pumping Plant


Pumping Station Stand by pump


Helical rotor Windmill


Hydraulic ram Spearpoints


Diversion work – other Cutting Channel


Regulator Water race


Extraction works – groundwater Bore Spearpoints


Well Excavation


Artesian bore Collector system


Conveying works Channel – above ground Channel – below ground


Pipeline


Storage Works – off river Bywash dam Bywash dam and cutting


Earthen dam and pipe spillway Recirculation storages


Groundwater storages (eg. tank, dam)


Storage works – in river Block dam Block dam and diversion pipe


Block dam and regulator Block dam with training walls


Earthen dam and pipe spillwayEarth fill dam/ spillway/ radial gate and
emergency spillway


Overshot dam Overshot dam and diversion pipe
barrage


Bywash dam Bywash dam and cutting


Block dam with bywash Weir


Storage – runoff harvesting Bywash dam Block dam with training walls


Excavated tank
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Water Managment regs

		From

		BLIZZARD Jonathon A

		To

		BRAILSFORD Steven T

		Recipients

		Steven.T.BRAILSFORD@rms.nsw.gov.au



Section 56 of the WM Act establishes access licences for the take of water within a particular water management area. Under section 18(1) of the Water Management (General) Regulation 2011 (Water Management Regulation), Roads and Maritime, as a roads authority, is exempt from the need to obtain an access licence in relation to water required for road construction and road maintenance.


 


http://www.legislation.nsw.gov.au/#/view/regulation/2011/469/sch5


 


Regards


 


Jonathon Blizzard
Senior Environment Officer 


Freight and Regional Program Office 


Environment | Strategy and Engagement 


T 02 68414022 M 0476 836 490


www.rms.nsw.gov.au
Every journey matters


Roads and Maritime Services
Level 1 188 Macquarie Street Dubbo  NSW 2830
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RE: F0009-AA008666-AAM-02 Geotechnical Investigation Plan v2.pdf

		From

		ADHIKARI Bikendra

		To

		BRAILSFORD Steven T

		Cc

		WARRELL Steve

		Recipients

		Steven.T.BRAILSFORD@rms.nsw.gov.au; Steve.WARRELL@rms.nsw.gov.au



Steve,


 


Please find attached copy of license for McIntyre River. It appears that the license was only purchased for until 31/10/2014. I will double check next week while I am in Narrabri.


 


On my record, licenses for Whalan Ck and Mungle Ck also expired.


 


Regards,


 


Bikendra Adhikari
Area Maintenance Manager
Asset Management Western | Network NSW |


Journey Management | Roads and Maritime Services
 


T 02 6841 4782 M 0407 046 548
28 Hampden St, Dubbo NSW 2830


www.rms.nsw.gov.au
Every journey matters


 


From: BRAILSFORD Steven T 
Sent: Wednesday, 3 February 2016 12:12 PM
To: ADHIKARI Bikendra
Cc: WARRELL Steve; PAVAN Anan; MCLEAN Iain; STITT Peter
Subject: RE: F0009-AA008666-AAM-02 Geotechnical Investigation Plan v2.pdf


 


Thanks Bikendra.


 


As discussed could you please advise:


1)      Existing water license arrangements near the project site – RMS and/or others. Including conditions and term of license.


2)      Process and approx. costs for applying for new licensing


3)      Process and approx. cost for installation of a new bore near the site.


 


Let me know if you need further information.


 


Regards


 


Steve Brailsford
Project Development Manager
Project Development | Infrastructure Development
T (0266049374)
www.rms.nsw.gov.au
Every journey matters


 


Roads and Maritime Services
Level 1 76 Victoria Street Grafton NSW 2460


 


From: ADHIKARI Bikendra 
Sent: Wednesday, 3 February 2016 11:50 AM
To: BRAILSFORD Steven T
Cc: WARRELL Steve; PAVAN Anan; MCLEAN Iain; STITT Peter
Subject: RE: F0009-AA008666-AAM-02 Geotechnical Investigation Plan v2.pdf


 


Steve,


 


The quantity/number of tests appears reasonable to me.


 


In addition to this, I would like to point out the difficulties of getting water for this job especially during dry period. Only the reliable source is McIntyre River at NSW/Qld boundary. Whalan Ck, Mungle ck & Tackinbri Ck are not reliable one (mostly dry except during wet). For maintenance/heavy patching or other rehab jobs in past, we used  every possible options (ck, river, road side pits, private pits, private bores etc).


 


It would be worthwhile to explore for possibility of one bore water installation. The suitable location for this job and for future maintenance purpose would be in between Tackinbri Ck and Whalan Ck.


 


Note: We have installed one bore (total cost ~$140K) in between Coonabarabran and Narrabri for Pilliga Widening job during 2013/14. 


 


 


Regards,


 


Bikendra Adhikari
Area Maintenance Manager
Asset Management Western | Network NSW |


Journey Management | Roads and Maritime Services
 


T 02 6841 4782 M 0407 046 548
28 Hampden St, Dubbo NSW 2830


www.rms.nsw.gov.au
Every journey matters


 


From: BRAILSFORD Steven T 
Sent: Wednesday, 3 February 2016 11:14 AM
To: MCLEAN Iain
Cc: SHARMA Nikhil; HENNESSY Graham J; WARRELL Steve; PAVAN Anan; ADHIKARI Bikendra
Subject: FW: F0009-AA008666-AAM-02 Geotechnical Investigation Plan v2.pdf


 


Hi All,


 


Can you please review the attached Memo regarding GI for MBC2B from Arcadis and provide comments by 12pm Friday 5 Feb. Minutes from the meeting in Moree on 28/1/16 is also attached for your information. 


 


Please let me know if you need more information.


 


Regards


 


Steve Brailsford
Project Development Manager
Project Development | Infrastructure Development
T (0266049374)
www.rms.nsw.gov.au
Every journey matters


 


Roads and Maritime Services
Level 1 76 Victoria Street Grafton NSW 2460


 


From: Stuart Cameron [mailto:Stuart.Cameron@arcadis.com] 
Sent: Tuesday, 2 February 2016 6:03 PM
To: BRAILSFORD Steven T; BRAILSFORD Steven T
Cc: AA008666; Derek Millar; Jeff Dane; Justin Moss; Javier Valderrama
Subject: F0009-AA008666-AAM-02 Geotechnical Investigation Plan v2.pdf


 


Steve & Steve,


 


Please find attached the updated Geotechnical Investigation Plan.  Please advise if this is acceptable to RMS.


 


 


Stuart Cameron | Associate Technical Director – Highways & Structures 


MBA (Tech M’gmt), BEng (Hons I), Dip Proj M’gmt, RPEQ, CPEng, NPER, MIEAust | stuart.cameron@arcadis.com 


Arcadis | Level 25 Edward Street, Brisbane | QLD 4000 | Australia 


T. + 61 7 3337 0019 | M. + 61 423 883 363 


www.arcadis.com


 


 


 


Be green, leave it on the screen. 


 


                  


 


Registered office: Level 5, 141 Walker Street,  Sydney NSW 2060, Australia   ABN 76 104 485 289


 


 


This e-mail and any files transmitted with it are the property of Arcadis. All rights, including without limitation copyright, are reserved. This e-mail contains information which may be confidential and may also be privileged. It is for the exclusive use of the intended recipient(s). If you are not the intended recipient(s) please note that any form of distribution, copying or use of this communication or the information in it is strictly prohibited and may be unlawful. If you have received this communication in error please return it to the sender and then delete the e-mail and destroy any copies of it. Whilst reasonable precautions have been taken to ensure no software viruses are present in our emails we cannot guarantee that this e-mail or any attachment is virus-free or has not been intercepted or changed. Any opinions or other information in this e-mail that do not relate to the official business of Arcadis are neither given nor endorsed by it.
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Attach additional pages to back of form, if required.



Application for approval for water supply works, 
and/or water use
Application for Minister’s consent under section 92 of the Water Management Act 2000



Applicants are advised to read the instructions carefully before filling in this form. Step-by-step instructions on each
section are included in the Guide to the application for approval for water supply works and/or new water.



Please complete the form with a black/blue ink pen and use BLOCK letters.



Part 1 Applicant Details



Section A Applicant details
(attach/ photocopy extra page if more than 2 holders)



First applicant (or company applicant)
(correspondence in relation to this application will be directed to the person given below)



A1 Title A2 Surname
(Mr, Mrs, Ms)



A3 Given name(s)



A4 Company name A5 ACN
(if applicable)



A6 Position held
(if applicable)
Name of company representative
(if applicable)



A7 Address A8 Town ___



A9 State A10 Postcode A11 Country



A12 Phone no. A13 Alternative phone no.



A14 Fax no.



A15 E-mail



Second Applicant
(if applicable)



A16 Title A17 Surname
(Mr, Mrs, Ms)



A18 Given name(s)



A19 Address A20 Town



A21 State A22 Postcode A23 Country



A24 If more than 2 applicants, specify total number of applicants
(attach extra page to list additional applicants)



Office StampOffice
use
only



Fee paid: $ Customer receipt number:



Officer signature: Date:



Application number: Acceptance date:
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Section B Applicant’s or agent’s contact details
(Only fill in this section if a different person from the first applicant in section A will be dealing with the application)



B1 Title B2 Position
(Mr, Mrs, Ms)



B3 Surname) B4 Given name



B5 Postal address



B6 State B7 Postcode B8 Country



B9 Preferred phone no. B10 Alternative phone no.



B11 E-mail



Section C Land ownership of the works site
(Tick appropriate boxes) - relates to applicants listed in Section A)



Is your application made as the:



C1 Owner of the land C2 Lawful occupier of the land
(attach documentary evidence of lawful occupation such as a lease or court order)



C3 Other (please specify)



Section D Other approvals
(Please tick appropriate boxes)



D1 Does your proposal (including water use and water supply works) require Yes No
development consent from your local council?



D2 If yes, has development consent been granted? Yes No



D3 If yes, provide consent number



D4 If your proposal involves water use, does it also require consent to clear Yes No
native vegetation (incl. grassland)?



D5 If yes, has consent been granted? Yes No



D6 If yes, provide consent number



Maps
Attach a topographic map, aerial photo and/or a farm plan of A3 or A4 size outlining the following information:



• location of property (identifiable from a landmark and with North arrow included);



• property boundary;



• location(s) of all existing works as well as works proposed in this application. Include pumps, diversion works,
bores, storages, channels etc.; and



• watercourses and wetlands (including dry river beds and temporary wetlands).



Section E



Pre-application discussion
(Please tick appropriate boxes)



Section F



Has a pre-application discussion taken place in respect of this application?



F1 No F2 Yes, it took place on with the assistance of



F3 from the NOW
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Part 2 Water use approval
(You may be requested to provide further information to support your application)



NB. In order to begin irrigation, you must ensure that you have a valid water access licence and a valid water use
approval. Contact your local NOW office for further details.
You do not require a water use approval for a development that has been granted development consent under Part 4 of
the Environmental Planning and Assessment Act 1979.



Water Use only
(Please tick appropriate boxes)



Section G



I wish to apply for: G1 a new water use approval



G.2 an amended water use approval specifying changed water use (ie to amend or change
the details of an existing water use approval)



If you ticked the second box (G2) please complete the following questions G3 and G4:



G3 Existing approval number to be amended



G4 Briefly describe the changes you wish to make (e.g. increase the size of irrigated area etc.)



Section H Purpose
Please nominate the purpose you are seeking approval for:
(Please tick appropriate boxes)



H1 Irrigation Town water Other



H2 If ‘other’, please specify



H3 Do you have a current and relevant water access licence? Yes No



H4 If yes, what is the number of the licence/s to be associated with this application?



H5 If no, when do you intend to secure a water access licence?



Location of land where water will be used
I1 Property name



Section I



I2 Property address



I3 Town I4 Postcode



I5 Area of property (ha) I6 Area of property proposed for the use (ha)



Lot DP Parish/Portion CountyI7



I8 Local council



I9 Name of nearest river/s adjacent to or within the property boundaries
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Section J Water use proposal
For irrigation please specify:



Crop Type (please specify) Area to be irrigated (ha) Irrigation System / Method



For other purposes, please provide details of proposal.
(attach photocopy extra page if more space is required)



Information maps
On the map described in Section E mark the following information relating to your proposed use of water:



• area(s) to be affected



• location(s) of all works supplying water to your proposed use area including any flood protection works



• drainage and/or recycling system proposals



• soil types such as sandy/light soils, clay, clay loam, loam areas within the proposed use area



• any native vegetation on the property (including native grasses)



• any known high watertable areas on the property



• any known Aboriginal or European cultural heritage features on the property



• any areas covered by an Irrigation Drainage Management Plan



• areas of wetlands



Section K



Soils
(Please tick appropriate boxes)



Section L



Identify the soil texture in the proposed use area (tick one or more boxes)



L1 Sandy Loamy Clay Loam Clay Other (please specify)



Identify the soil colour in the proposed irrigation area (tick box)



L2 Red/red brown Yellowish brown Grey Black Other (please specify)



L3 Describe the soil category in the proposed use area (tick one or more)
Type Description Tick



Alluvial soils extremely variable, layered profile with sand, clay etc



Cracking clays deep uniform clays with seasonal cracking when dry



Sandy soils deep, uniform, coarse or fine textured sandy soil



Earthy soils gradual texture change – increase in clay content



Duplex soils texture contrast between surface soil and sub soil – loam (over clay)



Other
(please specify)



In the case of irrigation, what is the slope of the area to be irrigated? (tick box)



L4 Flat (less than 2%) Gentle slope (2–5%) Undulating Steep slope (more than 5%)
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Section M Environmental issues
(Please tick appropriate boxes)



M1 Does your property have any of the following features/characteristics?



Salinity Acid Sulphate Soils Sodic Soils Waterlogging



Erosion High Watertables Land Subsidence Contaminated Land



Other



Any other comments (include the occurrence any of the above features/characteristics on neighbouring properties,
if known)



Section N Drainage management
(For irrigation only – please tick appropriate boxes)



N1 Have you prepared an Irrigation and Drainage Management Plan? Yes No
If yes, supply a copy with this application.



N2 If you intend to recycle your irrigation drainage on-farm, provide details of your proposed recycling setup including
collection, storage and re-use proposals.



N3 If you are not recycling your drainage, how do you propose to dispose of any irrigation tailwater?



N4 Does your proposal also require consent from the Department of Environment,                               Yes           No



N5 If yes, have you got this consent? Yes No



N6 If yes, please provide consent number.



Part 3 Water supply works approval



Pump(s) – surface water only
(If you are seeking approval for more than one of these works, please photocopy this page, complete it and attach it to this
application. Mark each work on a copy of the topographical map, aerial photo and/or farm plan. Please tick appropriate
boxes)
I wish to apply for



Section O



O1 A new water supply work approval O2 An amended water supply works approval  specifying a
changed or new water supply work (ie to amend or change
the details of an existing water supply works approval)



If you ticked the second box (O2) please complete the following questions O3 and O4.



O3 Existing approval number to be amended.



O4 Briefly describe the changes you wish to make (eg. change in the size of pump, location, etc).
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O5 Do you have a current and relevant water access licence? Yes No



O6 If yes, what is the number of the water access licence/s to be associated with this application?



O7 If no when do you intend to secure a water access licence?



Location of works



O8 Lot number DP number County Parish



O9 River



O10 Type Size (litres/sec)(mm)   Capacity



Description
(e.g. centrifugal)



O11 Do you intend to excavate to install your pump? Yes No



O12 Do you intend to clear any native vegetation to construct the works? Yes No



O13 If yes, area of ground to be cleared (m2)



Section P Channel(s) for diverting or conveying water, regulator(s) or pipes
(If you are seeking approval for more than one of these works, photocopy this page and attach the completed extra page(s). Mark each work
on a copy of the topographical map, aerial photo and/or farm plan of A3 or A4 size. Please tick appropriate boxes)



I wish to apply for



P1 A new water supply work approval P2 An amended water supply works approval specifying a
changed or new water supply work (ie to amend or change
the details of an existing water supply works approval)



If you ticked the second box (P2), please complete the following questions P3 and P4.



P3 Existing approval number to be amended.



P4 Briefly describe the change(s) you wish to make.



P5 Do you have a current and relevant water access licence? Yes No



P6 If yes, what is the number of the licence/s that is/are to be associated with this application?



P7 If no, when do you intend to secure a water access licence?



P8 Type of Work Channel Regulator Pipe Other



Location of the work



P9 Lot number DP number County Parish



P10 Name of nearest river Distance from nearest river (m or km)



P11 Size and dimensions of the work Length (m or km)



Depth (average) (m)



Width (average) (m)



Height above surrounding ground level (m)



If a pipe, diameter of pipe (m)



P12 Do you intend to clear any native vegetation to construct the works? Yes No



P13 If yes, area of ground to be cleared (m2)
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Q19 Will your proposed work impact on an area of known Aboriginal cultural significance? Yes No



Section Q Groundwater works
(If you are seeking approval for more than one of these works, please photocopy this page and attach the completed extra
page(s). Mark each work on a copy of the topographical map, aerial photo and/or farm plan of A3 or A4 size. Please tick
appropriate boxes)
I wish to apply for



Q1 A new water supply work approval Q2 A amended water supply works approval specifying a changed or
new water supply work (ie to amend or change the details of
an existing water supply works approval)



If you ticked the second box (Q2), please complete the following questions Q3 and Q4.



Q3 Existing approval number to be amended.



Q4 Briefly describe the change(s) you wish to make.



Q5 Is the work existing or proposed?



Q6 Do you have a current and relevant water access licence? Yes No



Q7 What is the number of the licence/s to be associated with this application?



Q8 Type of Work



Bore Well Excavation Spearpoint Test Bore Artesian Well



Q9 Purpose of Work



Q10 Lot number DP number County Parish



Q11 Will the proposed works be within 40m of a creek, stream, river, lake, Yes No
wetland, swamp, marsh or the coast line?



Q12 If Yes, what is the name Q13 Distance of proposed work
of this water body from this water body (m)



Q14 Distance from property boundary (m or Km)



Q15 Proposed depth of bore (m)



Q16 Are the proposed works within 100m of any septic, sewerage, stormwater or other waste water storage or conveyanc-
ing works, or any other waste repository (such as a landfill, dump, burial area), or known site of contamination (such as
a sheep or cattle dip site, or petrol station) that has or may have the potential to contaminate the groundwater into
which the bore will be constructed? (If yes, indicate type and distance in each case.)



Q17 Do you intend to clear and native vegetation to construct the works? Yes No



Q18 If yes, area of ground to be cleared (m2)



Q20 Are you in an underground mining area? Yes No
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Q21 Please supply details of proposed bore driller.



Section R Storage works – off-river and runoff harvesting storages only
(eg. on-farm dams, turkey’s nest dams)
(If you are seeking approval for more than one of these works, photocopy this page and attach the completed extra page(s). Mark each work
on a copy of the topographical map, aerial photo and/or farm plan of A3 or A4 size. Please tick appropriate boxes)



I wish to apply for



R1 A new water supply work approval R2 A replacement water supply works approval specifying a
changed or new water supply work (ie to amend or change
the details of an existing water supply works approval)



If you ticked the second box (R2) please complete the following questions R3 and R4.



R3 Existing approval number to be replaced.



R4 Briefly describe the change/s you wish to make.



R5 Is the work existing or proposed?



R6 Do you have a current and relevant water access licence? Yes No



R7 If yes, what is the number of the licence/s to be associated with this application?



R8 If no, when do you intend to secure a water access licence?



R9 Type of work R10 Purpose



Location of the work



R11 Lot number DP number County Parish



R12 Is the work proposed to be on a floodplain? Yes No



If Yes, you may be required to lodge a separate application under the Water Act 1912.



R13 Size and dimensions of the work



Length (m or km)



Depth (average) (m)



Width (average) (m)



Height above surrounding ground level (m)



Proposed capacity (ml)



R14 Do you intend to clear and native vegetation to construct the works? Yes No



R15 If yes, area of ground to be cleared (m2)
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Section S Storage works – in-river storage only (eg. weirs)
Note that most water sharing plans prohibit in-river dams. Check the guide for your area.
(If you are seeking approval for more than one of these works, please photocopy this page and attach the completed extra page(s). Mark each work
on a copy of the topographical map, aerial photo and/or farm plan of A3 or A4 size. Please tick appropriate boxes)



I wish to apply for



S1 A new water supply work approval S2 A replacement water supply works approval specifying a
changed or new water supply work (ie to amend or change
the details of an existing water supply works approval)



If you ticked the second box (S2), please complete the following questions S3 and S4.



S3 Existing approval number to be replaced.



S4 Briefly describe the changes you wish to make.



S5 Is the work existing or proposed?



S6 Do you have a current and relevant water access licence? Yes No



S7 If yes, what is the number of the licence/s to be associated with this application?



S8 If no when do you intend to secure a water access licence?



S9 Type of work S10 Purpose
(see list of works at the end of the Guide)



Location of the work



S11 Lot number DP number County Parish



S12 Is the work proposed to be on a floodplain? Yes No



If Yes, you may be required to lodge a separate application under the Water Act 1912.



S13 Size and dimensions of the work



Length (m or km)



Depth (average) (m)



Width (average) (m)



Height above surrounding ground level (m)



Proposed capacity (ML)



S14 Do you intend to clear and native vegetation to construct the works? Yes No



S15 If yes, area of ground to be cleared (m2)
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Part 4 Declaration of approval holder(s)
(attach/ photocopy extra page if more than 2 holders)



I/We, the undersigned, apply for an approval described above for the nature and purpose specified in the application.



I/We state that the information provided for the purpose of this application is accurate and true.
Section T



For applications made by individuals:



T1 Name Signature Date



Name Signature Date



For approvals held by companies:



T2 Name of company Position held



T3 Name Signature Date
of company representative



Witnessed by



T4 Name Signature Date



Please note that it is an offence to provide misleading or incorrect information. This approval (should it be granted) may
be cancelled or suspended if you are convicted of an offence under the Water Management Act 2000.



Submit your completed form to your local NOW office. Enclose a cheque or money order for the application fee.



Privacy Note: The personal information you provide in this form will be treated in accordance with the Privacy and
Personal Information Protection Act 1998, under which you have rights of access and correction. Your personal
information will be used for assessing and processing your application and may be disclosed to public authorities and 
other parties as required.



NB The Water Management Act 2000 requires that some details of your application appear in a public application 
register. Should your application be approved, details of the approval will also appear in a public approval register.
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Guide to the application for water supply works approval, and/or 
water use approval
Application for Minister’s consent under section 92 of the Water Management Act 2000



Introduction
This guide is provided to assist you in completing
the Application for approval for water supply works,
and/or water use. This form must be completed in
order to obtain a water use or water supply works
approval under section 92 of the Water
Management Act 2000 (WMA) or to apply to
change or remove a condition of an existing water
use or water supply works approval.



A water supply works approval allows you to install
and operate a particular pump, bore or other water
management work at a particular location. A water
use approval allows you to use water for a
particular purpose at a particular location (fill out
this form only if you want approval to use water for
irrigation or town water supply). It is important to
note that water use or water supply works
approvals do not allow you to take water without a
water access licence (WAL).



If you want to apply for approval for water supply
works and water use on different properties, you
will need to make separate applications.



You should also refer to information on Dealings in 
water and Applying for a new water access licence
on the NOW website which provides more 
information on water dealings.



About these guidelines
The Application for approval for water supply works,
and/or water use has several parts (relating to the 
type of approval sought) and sections, which are
divided into a series of questions. The questions are
identified by a number on the left hand side of the
page, for example, B4, which is question 4 in
section B. This guide provides detailed
explanations of each section and question to help 
you fill in the application form. We recommend you 
read this carefully before completing the application
form. However, if you require further assistance,
please contact your local NOW office.



General Instructions
To make sure that your application is processed
efficiently, please note these general instructions:



• use BLOCK letters as they are easier to read;



• if there is not enough space on the form for all
your information complete the answer on a
separate sheet of paper and attach it to
application form (remember to include this page
when numbering your pages);



• ensure that you fully complete the form as all
the information is necessary to verify and
process your application – it may be rejected if
all the information is not available for the
assessment; and



• include the appropriate fee with your
application – your local NOW office will be able
to advise you on the current fee.



Section A: Applicant details
These are the details of either the applicant(s) that
will appear on your approval.



A1-4. The name can be a person’s name or the
name of a legal entity, such as a
corporation, that is either the owner or
legal occupier of the land to which the
application relates. The application for an
approval must be by an individual (or
individuals), a company, body corporate or
public authority, but not a partnership or
joint venture. If the approval is to be
registered under the names of more than
one person, provide the names in the
spaces provided, or if more than two
owners, provide the additional names on a
separate sheet of paper and attach it to
application form.



A5: Insert your Australian Company Number
(ACN) if it is a company application. Note
that an ABN (Australian Business Number)
is not permitted.



A6: Insert the position of the person who will
represent the company as the holder the
approval, should it be granted.



A7-11: Insert the usual address of the applicant.
If a corporation is applying, you should fill
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Guide to the application form to change the extraction component and/or nominated works in a water access licence



Section D: Other approvals
D1-D3: If your proposal has been granted consent from



your local council, please provide the consent
number in D3.



D4-D6: You may require a separate approval or a
property vegetation plan under the Native
Vegetation Act 2003 if your proposal is for water
use and involves clearing. If native vegetation
clearing consent has also been granted, please
provide the consent number. You do not need to
fill in D4–D6 if your proposal only involves works.



Section E: Maps
A photocopy of a topographic map with hand-drawn
property boundaries and features is acceptable.



Section F: Pre-application discussion
For complex proposals, we recommend that you have a pre-
application discussion with a NOW officer where you discuss the
proposed activity, any likely impacts of the proposed activity, the
application process, and what information you will be required
to provide to NOW. A pre-application discussion could be
carried out over the telephone.



Pre-application discussions can save you time by
preventing delays in information gathering. To arrange for
a pre-application discussion, ring your local NOW office.



Section H: Purpose
H1: You should only fill out Part 2 if you want



approval to use water for irrigation or town water
supply. If you have any other purpose, contact
your local office for advice.



H3-H5: It is not necessary to hold a water access
licence in order to apply for a water use
approval. However, it is recommended that you
check with NOW about water availability before
making an application if you are in doubt.



Part 2: Water Use Approval
If you are applying for a Water Use Approval only, fill in
Part 2, leave Part 3 blank and go on to Part 4.



Section I: Location of water use
I1-I7: Provide the location of the water use approval



and the river location to allow references to
relevant planning policies that apply to the area.
If the proposal will be located on more than one
property, please mark them all clearly on a map
and provide property details such as lot number
etc. for each.



Section K: Information maps
Attach maps to the application.



Section L: Soils
L1-L4: For complex or potentially high impact proposals,



you may be required to provide a soil survey to
NOW. If you are in doubt, contact your local office.



in the details of the contact person to whom 
all correspondence will be sent.



A16-23: More than one person can hold one approval.
This form makes provision for 2 applicants. If
there are more than 2 applicants, please attach
additional pages.



A24: This is the total number of applicants to be listed
on the approval and includes applicants listed on
any additional pages.



Section B: Applicant’s (or agent’s) contact
details
These are the contact details of the applicant’s
representative. If a corporation is applying for an approval
you should fill in the details of the contact person to
whom all correspondence will be sent.



Section C: Land ownership
If you are applying for a water use or a water supply
works approval where you are the owner of part of the
land and the lawful occupier of the remainder then you will
need to tick more than one of these boxes.



C1 An owner of land is any person with freehold
title to land.



C2: To permit you to carry out the activities to be
authorised by the approval, the term lawful
occupation includes:
a) an easement;
b) a power arising under legislation; or,
c) an agreement or other legally binding



permission with the owner (eg. a lease, a
permissive occupancy or enclosure permit)



The agreement may be a specific authorisation or an
appropriate clause in a general authority such as a lease.
You must attach a copy of the relevant documentation,
which includes:



a) a letter from the owner authorising your
occupation of the land to which the approval
would apply;



b) evidence of an easement, a power arising under
legislation or an agreement or other legally binding
permission with the owner (eg. lease, a
permissive occupancy or enclosure permit).



C3 Other – This could be if you are applying as a
major utility, irrigation corporation, private
irrigation board, private drainage board or private
water trust, or as permissive occupancy.
All owners of the land or lawful occupiers, or
their legal representative, must sign this
application form.
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Guide to the application form to change the extraction component and/or nominated works in a water access licence



Section N: Drainage management
N4-N6: Some activities such as applying pesticides also



require consent from the Department of
Environment and Conservation.



Part 3: Water Supply Works
Sections O to S: Water supply works
approval
If you are applying for a Water Supply Works Approval
only, fill in the relevant sections O to S then go to the end
of the form (Part 4) and sign the declaration.



If you are applying for approval for multiple works, you only
need to fill in the relevant section for each individual work.



If you are applying for more than one work of the same
category (eg. Groundwater works), you will need
additional copies of the relevant section of the
application. These copies should be attached to the
application before it is submitted to NOW.



An Aboriginal Heritage Information Management System
report and a Threatened Species Assessment report will
be completed internally by NOW and the Department of
Environment, Climate Change and Water as a part of your
application.



Depending on the size of your proposal and its potential
impacts, you may also be required to provide:



• a Species Impact Statement (if your proposal has
potential impacts on threatened species under the
Threatened Species Conservation Act 1995);



• a surveyed plan showing the proposed layout,
dimensions and construction details of the work/s; or



• any other additional information about your proposal
as required by NOW.



If your proposed activity is a water supply work and it
involves clearing of native vegetation, you do not have to
get separate approval under the Native Vegetation Act
2003. You may, however, require a separate approval or
a property vegetation plan under the Native Vegetation
Act 2003 if your proposed activity is water use and it 
involves clearing at the proposed site of the water use.



In some of the sections below, there are questions relating
to rivers. ‘River’ is defined in the Water Management Act
2000 to include:



a) any water source, whether perennial or intermittent
and whether comprising a natural channel or a natural
channel artificially improved, and



b) any tributary, branch or other water course into or from
which a water course referred to in paragraph (a) flows,
and



c) anything declared by the regulations to be a river.



For the practical purposes of this application, NOW defines
‘river’ as any blue line on the largest topographical map of 
that area (ie. at least 1:25,000).



Section O: Pumps(s) – surface water only
O5-O7: It is not necessary to hold a water access



licence in order to apply for a works approval.
However, it is recommended that you check with
NOW about water availability before making an
application if you are in doubt.



O8: If the proposal will be located on more than one
property, or there is more than one work, please
mark them all clearly on a map and provide
property details such as lot number etc. for
each.



O12 For type of work, see list of works at the end of
this guide.



Section P: Channel(s)
P5-P7: It is not necessary to hold a water access



licence in order to apply for a works approval.
However, it is recommended that you check 
with NOW about water availability before
making an application if you are in doubt.



P8: See list of works at the end of this guide.
P9: If the proposal will be located on more than one



property, or there is more than one work, please
mark them all clearly on a map and provide
property details such as lot number etc. for
each.



Section Q: Extraction works – groundwater
only
Q8: See list of works at the end of this guide.
Q10: If the proposal involves more than one work



and/or more than one property, please mark
them all clearly on a map and provide property
details such as lot number etc. for each.



Q11-13: NOW needs to check that your proposed work
will not extract from a river, damage a wetland,
interfere with a neighbour’s bore or extract
contaminated groundwater.



Q21: The proposed work must be carried out by a
licensed bore driller. Contact NOW to check
whether a driller is licensed if you are in doubt.



Section R: Storage works – off river
R6-R8: It is not necessary to hold a water access



licence in order to apply for a works approval.
However, it is recommended that you check 
with NOW about water availability before
making an application if you are in doubt.



R7: See list of works at the end of this guide.
R11: If the proposal will be located on more than one



property, or there are more than one work,
please mark them all clearly on a map and
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Submitting your application
Submit your completed form to your local office of the
Department Natural Resources enclosing your cheque
or postal order.



If the application is complete and correct it will be
registered on NOW’s database and the fee processed.
You will receive an acknowledgment letter providing an
application reference number and a receipt for the fee.
The application will be delayed if it is incomplete or
incorrect. NOW will notify you of this. NOW may also
notify you if further information is required. If this
information is not received within the specified time,
NOW will reject the application and return it with an
explanation and the fee will be refunded.



For more information



Contact the water licensing officer at your local 
NSW Office of Water (contact
details are available on the website) or



free call: 1800 353 104



email: information@water.nsw.gov.au
web: www.water.nsw.gov.au



provide property details such as lot number etc.
for each.



R12: If the proposed work is to be on a floodplain, 
it may cause the redistribution of flood flows,
which may have adverse environmental
impacts and adversely affect surrounding
landholders. NOW is required to assess these
aspects and may require you to redesign your
proposal to mitigate any potential impacts and
a separate application may be required under
the Water Act 1912.



R13: Refer to information on farm dams for a method
of calculating storage capacity at
www.water.nsw.gov.au/Water-licensing/
Basic-water-rights/Harvesting-runoff/
Harvesting-runoff/default.aspx



Section S: Storage works – in river
S6-S8: It is not necessary to hold a water access



licence in order to apply for a works approval.
However, it is recommended that you check 
with NOW about water availability before
making an application if you are in doubt.



S7: See list of works at the end of this guide.
S12 If the proposed work is to be on a floodplain, it



may cause the redistribution of flood flows,
which may have adverse environmental impacts
and adversely affect surrounding landholders.
NOW is required to assess these aspects and
may require you to redesign your proposal to
mitigate any potential impacts and a separate
application may be required under the Water Act
1912.



S13: Refer to information on farm dams for a method
of calculating storage capacity at



NOW may refer the application to NSW
Fisheries, who may require a separate approval.



Section T: Declaration
Please ensure you understand your legal obligations
before signing this document. If you require assistance,
please ring your local NOW office.



T1: Each of the approval applicants must fill in their
name, followed by a signature and the date of
signing.



T2: If the applicant is a company, insert the name of
the company and the title or position of the
company’s signatory/representative.



T3: Insert the name of the company
signatory/representative.



T4: An independent witness is required to sign this
section in order to verify that the position stated
in T2, above, is the position held by the
signatory in T3.



www.water.nsw.gov.au
Published by NSW Office of Water
September 2010   Document Number: WMAD060



www.water.nsw.gov.au/Water-licensing/
Basic-water-rights/Harvesting-runoff/
Harvesting-runoff/default.aspx





http://www.water.nsw.gov.au/Water-licensing/Basic-water-rights/Harvesting-runoff/Harvesting-runoff/default.aspx


http://www.water.nsw.gov.au/Water-licensing/Basic-water-rights/Harvesting-runoff/Harvesting-runoff/default.aspx








Guide to the application form to change the extraction component and/or nominated works in a water access licence



List of works
In each of sections E to L, the application requires the ‘Type of work’ to be entered. Select from the ‘type of work’ listed
under each of the work categories.



Type of work Specific type



Diversion work – pump Axial flow Centrifugal



Mixed Flow Force



Piston Mono



Submersible Pumping Plant



Pumping Station Stand by pump



Helical rotor Windmill



Hydraulic ram Spearpoints



Diversion work – other Cutting Channel



Regulator Water race



Extraction works – groundwater Bore Spearpoints



Well Excavation



Artesian bore Collector system



Conveying works Channel – above ground Channel – below ground



Pipeline



Storage Works – off river Bywash dam Bywash dam and cutting



Earthen dam and pipe spillway Recirculation storages



Groundwater storages (eg. tank, dam)



Storage works – in river Block dam Block dam and diversion pipe



Block dam and regulator Block dam with training walls



Earthen dam and pipe spillwayEarth fill dam/ spillway/ radial gate and
emergency spillway



Overshot dam Overshot dam and diversion pipe
barrage



Bywash dam Bywash dam and cutting



Block dam with bywash Weir



Storage – runoff harvesting Bywash dam Block dam with training walls



Excavated tank



www.water.nsw.gov.auP                          Published by NSW Office of Water
September 2010   Document Number: WMAD060




















 

 

Mark Campbell 

Water Regulation Officer 

Central & Far West Murray Darling 

NSW Department of Primary Industries | NSW DPI Water 

209 Cobra St | PO Box 717 Dubbo NSW 2830 

T: 02 6841 7408 F: 02 6884 0096 

E: mark.l.campbell@dpi.nsw.gov.au 

W: www.water.nsw.gov.au 

This message is intended for the addressee named and may contain confidential information. If you are not the 
intended recipient, please delete it and notify the sender. Views expressed in this message are those of the 
individual sender, and are not necessarily the views of their organisation. 

Before printing, please consider the environment 

IMPORTANT NOTICE: This email and any attachment to it are intended only to be read or used by the named addressee. It is 
confidential and may contain legally privileged information. No confidentiality or privilege is waived or lost by any mistaken 
transmission to you. Roads and Maritime Services is not responsible for any unauthorised alterations to this email or attachment to 
it. Views expressed in this message are those of the individual sender, and are not necessarily the views of Roads and Maritime
Services. If you receive this email in error, please immediately delete it from your system and notify the sender. You must not 
disclose, copy or use any part of this email if you are not the intended recipient. 

mailto:mark.l.campbell@dpi.nsw.gov.au
http://www.water.nsw.gov.au/


       

           

    

 

 

     
       

  

     
     

    
     

  
 

  
   

      
    
   

    
    

    
    

    
   

  

 

 

 

    

 

 

 

 


 

	 

	 

	 

	 

	 

	 
 


 

 

	 

	 


 

	 

	 

	 

	 

	 

	 
 


 

 

	 

	 

Meeting with Gerard O’Connor – Local Land Services
 

Date: 8 December 2016    Time: 3pm   Location: home office, Goondawindi;  

ATTENDEES: Steve Brailsford (SB), Stuart Cameron (SC), Lisa Kennedy (LK), Gerard O’Connor (GC) 

AGENDA: 

The purpose of the meeting was to further discuss the Mungle Back creek to Boggabilla project and 
to provide an opportunity to raise any concerns/questions in relation to the project. 

MEETING DETAIL 

1.	 SB provides an over view update of the project. 
2.	 SB advised a lot of TSR involved. It is proposed to make use of the Boggabilla boat ramp for 

water extraction and the site of an existing quarry near Whalan creek (proposed as an 
ancillary site for construction facilities) that is currently leased to Moree Plains council. 

3.	 GO said he has no objections for the issue of a temporary license however the point of 
contact to have one issued is Vicky Lyons at the Senior Natural Resource Management office 
in Moree. 

4.	 GO said in relation to use of the quarry we would need to speak with council re a lease, SB 
advised we had a meeting with Lila scheduled for the 9th December. 

5.	 GO mentioned native title and that there may be some issues down the track in regards to. 
6.	 GO, SB and SC discussed and agreed the following are approvals;
 

- Ancillary site; ok from Lila at Council
 
- Use of Boggabilla boat ramp; Vicky
 

7.	 GO said the project could utilise Whalan creek as long as it is left at 60%. Also best to stay 
within the Northern end of the project as some permits are already in place however none 
in the southern end. GO mentioned water is definitely a hot topic and has some history. 

8.	 Should the contractor want to use TSR a Reserve use Permit could be sought to build the 
compound and return to its natural state upon completion 

ACTIONS ARISING 

SB to make contact with Vicky and discuss as per points 2 and 6. 



 

       

              

    
 

 

    
        

       
    

  

        
  

   
     

      
    

   
   
    
   

 
   

  
     

    
   

    
      

   
   

    
   

    
     

  
 

     
  
   

	 

	 


 

	 

	 

	

	 

	 

	 

	 

	 
 


 

 

	 

	 


 

	 

	 

	

	 

	 

	 

	 

	 
 


 

 

Meeting with Lila Fisher & David McMahon – Moree Council 

Date: 8 December 2016    Time: 10:30am Location: Moree Council office, Moree;  

ATTENDEES: Steve Brailsford (SB), Stuart Cameron (SC), Lisa Kennedy (LK), Lila Fisher (LF) and 
David McMahon (DM) 

AGENDA: 

The purpose of the meeting was to further discuss the Mungle Back creek to Boggabilla project and 
to provide an opportunity for Council to raise any questions or concern. Council also want to explain 
their future planning and how the MC2B project will fit in with this. RMS needs to discuss formalising 
an agreement for use of boat ramp and quarry. 

MEETING DETAIL 

1.	 SB provided an over view update of the project, leading into the staging and much detail and 
discussion of the design took place (including construction). 

2.	 LF asked whether 1 meter centre lines are now standard with RMS along the Newell 

Highway. SB not a standard but including where we can ?
 

3.	 SC described the exact location of the overtaking lanes (showing the design), noting there 
will be no affect to property access or drainage conditions. 

4.	 LF raised: 
- Truck sizes used for testing, i.e turning etc. 
- Hohn’s Road, is there capability for a right turning lane. 
- If no right lane exists is a slip lane considered appropriate by RMS (also wanting to check 

with Gwydir shire). 
- Council are happy with the Letterbox intersection/ upgrade especially noting the right-

hand turn lane. 
- Lowes Road, right-hand turning lane? SC just a wider shoulder for left-hand turn into. 

Council believe more work should be done here as there are AB triples using this and it 
would marry up with their plans. 

-	 Council have 203 intersections onto the Newell. And the Newell is their lifeblood. 
5.	 DM made mentioned that there are a lot of Aboriginal artefacts near the Ridge and Whalans 

creek. SB informed that these checks are also carried out during our processes. 
6.	 SB asked about accessing using the pit near Letterbox, LF advised they will need to check 

with another position internally and get back to RMS (noting they do not have an issue as 
there are no noise receivers and already disturbed). 

7.	 LF advised Council will be back in contact with RMS to formalise the lease arrangements. 
8.	 SB raised the usage of water via the boat ramp at Boggabilla, and that approval is needed 

from the Office of water (permission from Council and crown land). LF said the issue may be 
legal access as some is crown and some not. 

9.	 DM raised (in relation to the ramp);
 
- wear and tear from trucks
 
- Council using the water pump
 



     

    
  

   

         
   

  
      

    
  

     
 

  

 

 

  
   

   

 

 

   

 

  

 

 

 

- Damage of pavement onto Bruxner Highway. 

SB eased the concerns by explaining that these items would not pose an issue and that 
grounds are returned to their original state, as well as an assessment being carried out prior 
and post usage at Bruxner Highway. 

10. SC enquired as to the pavement make up on local roads and tying our roads in with this as LF 
wants consideration given to councils major intersections to fit with their freight 
submissions. 

11. DM is concerned about the strength of the seal and wants it checked in relation to 
stabilisation. Discussion took place and SB reiterated that RMS ensure always treated. DM is 
especially focused on the reseal at Letterbox, Lowes and Hohns. 2170? 

12. LF raised discussion on the flood plan and SC advised we are starting north of the flood plain 
however there will be an improvement 

CONCLUSION 

Action items to be completed as per below. 

Council were grateful to RMS for including them in their consultation and for sharing all of the 
information. They look forward to working together with RMS and are happy with the detail that has 
been presented today. No major concerns with the project. 

ACTIONS ARISING 

SC to respond to items in 4). 

SB to respond to point 11. 

SB to contact Office of Water. 

LF will submit required approvals to RMS. 
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Noise and vibration technical paper
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GLOSSARY OF ACOUSTIC TERMS
 

Most environments are affected by environmental noise which continuously varies, largely as a result of road 

traffic. To describe the overall noise environment, a number of noise descriptors have been developed and 

these involve statistical and other analysis of the varying noise over sampling periods, typically taken as 15 

minutes. These descriptors, which are demonstrated in the graph below, are here defined. 

Maximum Noise Level (LAmax) – The maximum noise level over a sample period is the maximum level, 

measured on fast response, during the sample period. 

LA1 – The LA1 level is the noise level which is exceeded for 1% of the sample period. During the sample 

period, the noise level is below the LA1 level for 99% of the time. 

LA10 – The LA10 level is the noise level which is exceeded for 10% of the sample period. During the sample 

period, the noise level is below the LA10 level for 90% of the time. The LA10 is a common noise descriptor for 

environmental noise and road traffic noise. 

LA90 – The LA90 level is the noise level which is exceeded for 90% of the sample period. During the sample 

period, the noise level is below the LA90 level for 10% of the time. This measure is commonly referred to as 

the background noise level. 

LAeq – The equivalent continuous sound level (LAeq) is the energy average of the varying noise over the 

sample period and is equivalent to the level of a constant noise which contains the same energy as the 

varying noise environment. This measure is also a common measure of environmental noise and road traffic 

noise. 

ABL – The Assessment Background Level is the single figure background level representing each assessment 

period (daytime, evening and night time) for each day. It is determined by calculating the 10th percentile 

(lowest 10th percent) background level (LA90) for each period. 

RBL – The Rating Background Level for each period is the median value of the ABL values for the period 

over all of the days measured. There is therefore an RBL value for each period – daytime, evening and night 

time. 

Typical Graph of Sound Pressure Level vs Time 
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1  INTRODUCTION  

Wilkinson Murray has been commissioned by Arcadis to prepare a Noise Impact Assessment to 

accompany a Review of Environmental Factors (REF) for the proposed HW17 Mungle Back Creek 

to Boggabilla heavy duty pavement project. 

This assessment has been carried out in accordance with the following documents: 

 NSW Road Noise Policy (DECCW, 2011)
 

 Noise Criteria Guideline (RMS, 2015)
 

 Noise Mitigation Guideline (RMS, 2015)
 

 Noise Model Validation Guideline (NMVG)
 

 Environmental Noise Management Manual (RTA, 2001)
 

 Interim Construction Noise Guideline (DECC, 2009)
 

 Construction Noise and Vibration Guideline (RMS, 2016)
 

 NSW Industrial Noise Policy (EPA, 2000).
 

Due to the significant distance between all residential receivers and proposed works (greater than
 
130m), the project would generate negligible vibration impacts during its construction and 

operational phases. Therefore, no further assessment of vibration impacts has been conducted. 
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2  PROJECT AREA  AND DESCRIPTION  

2.1  Project  area  

Roads and Maritime Services (Roads and Maritime) propose to provide heavy duty road over 
approximately 28 kilometres of the Newell Highway between Mungle Back Creek and Boggabilla 

within the Moree Plains local government area, NSW (the project). 

The project area is presented in Figure 2-1. 

2.2  Project  description  

The main project features are: 

 Provide a heavy duty pavement 

 Widen the existing highway or construct a new two lane highway adjacent to the existing highway 

 Provide dedicated overtaking lanes 

 Upgrade intersections 

 Improve access to private property 

 Upgrade drainage to improve the Newell Highway flood immunity when feasible and 
reasonable 

 Provide water supply infrastructure to help build and maintain the project. 

The project construction includes the following activities: 

 Pre-construction work (eg minor access road upgrades and vegetation clearing) 

 Establishment of water supply infrastructure 

 Site establishment 

 Drainage upgrade 

 Pavement upgrade 

 Finishing work. 

Construction of the proposal is anticipated to commence mid-2017 be completed by June 2019. 

2.2.1 Ancillary Facilities 

Constructing the project would require the following ancillary facilities. 
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Table 2-1: Ancillary facilities 

Characteristics 

Ancillary facility 1 

(near the 

North Star rest 

area) 

Ancillary facility 2 

(located at the 

former council 

borrow site) 

Ancillary facility 3 

(located south of 

Boggabilla township) 

Approximate chainage location 86,300 98,100 115,300 

Access road 
Newell Hwy 

Mungle Creek Rd 

Unnamed road (east) 

off the Newell Hwy 

Newell Hwy 

Unnamed road (east) 

off the Newell Highway 

Approximate area (ha) 0.3 4.5 0.8 

Moree Shire Council 

Land ownership 
Roads and Maritime 

(road reserve) 

(Lot 19 DP755991, Lot 

7007 DP1059789 and 

Roads and Maritime 

(road reserve) 

Lot 7300 DP1129707) 

Distance to nearest sensitive 

receiver (metres) 
1,600 1,300 630 

Main/satellite ancillary facility? Satellite Main Satellite 

Batching plant, crushing plant 

and material processing No Yes No 

activities? 

Plant workshop? No Yes No 

Storage of plant, equipment 

and parking vehicles? 
Yes Yes Yes 

Stockpile site? Yes Yes Yes 

Proposed operating hours 
24 hours seven days 

per week 

24 hours seven days 

per week 

Standard working hours 

recommended in the 

ICNG 

2.2.2 Macintyre River water pump 

A water pump to extract water from the Macintyre River would be built on land adjacent to the 

Boggabilla boat ramp (Lot 7046 DP 1031001), off South Street, Boggabilla (see location in 

Figure 2-1). The land to be occupied by the water pump is Crown Land under Moree Plains 

Shire Council management. The water pump would be constructed and used during standard 

working hours recommended in the ICNG. 

The main elements associated to the water pump are as follows: 

	 A water pump. 

	 A housing to enclose the water pump and provide acoustic shield. 

	 Boggabilla boat ramp access road improvements: road surface treatment and road widening 

at the north-east end (river end) to enable safe turning of water tank. 
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The water pump has been assessed as follows: 

	 During its construction – construction assessment 

	 Use during the construction works of the project – construction assessment 

	 Use after completion of the project – industrial assessment. 

The expected number of trucks, associated with the operation of the pump, is as follows: 

	 Construction works of the project: on average 50 water tank trucks per day which equals 

approximately six movements per hour over an 8-hour period. 

	 Use after completion of the project: road maintenance works would be needed once every 

four months for a duration of two weeks. A maximum of four water tank trucks is expected 

per hour totalising 32 water tank trucks per day over an 8-hour period. 

2.2.3 Groundwater boreholes 

The installation of boreholes would only be considered if necessary but these are unlikely at this 

time. If boreholes are necessary, any borehole location would be based on results from 

geotechnical and groundwater investigations, and would meet the following criteria: 

 Located near the proposal construction footprint 

 Located on land with low ecological and heritage value 

 Located on Roads and Maritime or Crown land 

 Located at least 200 metres away from noise and air quality sensitive receivers 

 Good access to existing roads. 

Detailed assessments of potential noise impacts associated with the installation of boreholes has 

not been conducted as specific locations have not been defined at this stage. 

2.3 Noise-sensitive receivers 

Nine noise-sensitive receivers located on Newell Highway have been included as part of the 

operational and construction noise assessments. Details of these receivers are shown in Table 

2-2. 
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Table 2-2: Receivers for operational and construction assessments 

Approx. 

Address Highway distance to 
ID Plan label Type 

(Boggabilla 2409) chainage construction 

work zone (m) 

R1 30762 Newell Hwy 88700 DP 8/755993 1280 Residential 

R2 31031 Newell Hwy 92500 DP12/756031 130 Residential 

R3 31257 Newell Hwy 94500 DP 10/756031 530 Residential 

R4 31486 Newell Hwy 96600 DP 10/755993 510 Residential 

R5 32956 Newell Hwy 111600 DP 20/818173 780 Residential 

R6 32956 Newell Hwy 111600 DP 20/818173 750 Residential 

R7 33063 Newell Hwy 112400 DP 2/569928 1390 Residential 

R8 88 Lowes Rd 114000 DP 136/755980 1000 Residential 

R9 33249 Newell Hwy 114500 DP 75/755980 830 Residential 

In addition, several residential noise-sensitive receivers and one non-residential noise-sensitive 

receiver (Boggabilla TAFE) located on the Bruxner Highway, South Street and Brown Street, 

Boggabilla have been considered for the construction and operational stages of the Macintyre 

River water pump. 

The location of all receivers is show in Appendix A. 
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  Figure 2-1: Project area 
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3 NOISE MEASUREMENTS & TRAFFIC COUNTS 

Noise measurements were conducted to characterise the existing noise environment and to 

validate the traffic noise model. Three noise loggers were placed in the area where access to 

properties was available. 

3.1 Unattended noise monitoring procedure 

Unattended noise monitoring locations were selected based on a detailed inspection of potentially 

affected areas, considering other noise sources which may adversely influence the 

measurements, security issues for the noise monitoring devices and gaining permission for access 

from the residents or landowner. 

Table 3-1 shows the details of the noise monitoring locations, whilst an aerial view can be seen 

in Appendix A. Logger charts have been provided in Appendix B. 

Table 3-1: Unattended noise monitoring locations 

ID Address 
Measurement 

period 
Position 

Approx. setback 

distance to edge 

of road (m) 

Logger 1 
88 Lowes Rd, 

Boggabilla 2409 
26/04/16-09/05/16 Free Field 970 

Logger 2 
31486 Newell Hwy, 

Boggabilla 2409 
26/04/16-09/05/16 Free Field 490 

Logger 3 
31031 Newell Hwy, 

Boggabilla 2409 
26/04/16-09/05/16 Free Field 90 

The unattended noise monitoring equipment used for these measurements consisted of an 

environmental noise logger set to A-weighted, fast response, continuously monitoring over 

15-minute sampling periods. The equipment calibration was checked before and after the survey 

and no significant drift was noted. 

The equipment has been calibrated at a NATA approved laboratory within the last two years in 

accordance with Australian standards and Wilkinson Murray’s internal QS procedures. Current 

certificates for all devices have been issued. 

LA1, LA10 and LA90 are the levels exceeded for 1%, 10% and 90% of the sample time respectively 

(see Glossary of Acoustic Terms for definitions). The LA1 is indicative of maximum noise levels 

due to individual noise events such as the occasional pass-by of a heavy vehicle. The LA90 level is 

normally taken as the background noise level during the relevant period. 

Meteorological data was not obtained for this area as the closest bureau weather station with 

high frequency data suitable for the assessment (Moree) is located over 100km south. Periods 

containing extraneous noise were excluded from the analysis. 
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3.2 Noise monitoring results 

A summary of the noise logger results associated with traffic and background noise levels are 

shown in Table 3-2 and Table 3-3 respectively. 

Table 3-2: Traffic noise measurements 

Daytime1 Night Time1 

ID Address 
LAeq,15hr (dBA) LAeq,9hr (dBA) 

Logger 1 88 Lowes Rd, Boggabilla 2409 45.9 41.7 

Logger 2 31486 Newell Hwy, Boggabilla 2409 43.8 40.8 

Logger 3 31031 Newell Hwy, Boggabilla 2409 55.8 54.4 

1. Daytime = 7:00am–10:00pm; Night = 10:00pm-7:00am. 

Table 3-3: Background noise measurements 

RBL 
ID Address 

Day1 Evening1 Night1 

Logger 1 88 Lowes Rd, Boggabilla 2409 31 35 30 

Logger 2 31486 Newell Hwy, Boggabilla 2409 292 272 222 

Logger 3 31031 Newell Hwy, Boggabilla 2409 34 40 36 

1. Daytime = 7:00am–6:00pm; Evening = 6:00pm–10:00pm; Night = 10:00pm-7:00am. 

2. When the measured RBL was found to be less than 30 dBA and was set to 30 dBA in accordance with INP. 

3.3 Traffic counts 

Simultaneous traffic counts were carried out on relevant sections of the Newell Highway and are 

listed in Table 3-4. The locations of the traffic counters are shown in Appendix A. 
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Table 3-4: Traffic count results 

Day (7am-10pm) Night (10pm-7am) 
Calibration Speed 

year 2016 
Direction Light Heavy HV Light Heavy HV AADT 

km/h 
vehicles vehicles % vehicles vehicles % 

Between McCosher St NB 602 432 41.8 35 73 67.6 1,143 105 

& Lowes Rd SB 524 377 41.8 57 102 64.1 1,059 103 

150m South of NB 568 428 43.0 47 61 56.4 1,104 110 

Lowes Rd SB 512 357 41.1 55 98 64.2 1,022 107 

2km north of NB 451 524 53.7 46 60 56.6 1,082 116 

Dolgelly-Boggabilla Rd SB 539 303 36.0 52 94 64.5 988 106 

100m south of NB 500 454 47.6 37 68 64.6 1,059 111 

Dorans Rd SB 522 296 36 59 86 59 963 107 
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Criteria 
Time Period 

Day (7am-10pm) Night (10pm-7am) 

LAeq,15hr, 60 dBA LAeq,9hr 55 dBA 
Assessment Criteria 

(external) (external) 

 

    

   

 
  

  

   
   

 

   

 

 

 

4 TRAFFIC NOISE CRITERIA 

4.1 Road Noise Policy 

The EPA’s Road Noise Policy (RNP) sets out criteria for assessment of noise from vehicles on 

public roads. The RNP sets out noise criteria for ‘freeways’, ‘arterial’, ‘sub-arterial’ and ‘local 

roads’. In addition, the road projects are classified as either “new road” or “redevelopment of an 

existing road”. 

All noise-sensitive receivers along the Newell Highway are considered to be in the ‘freeway’ 

category and classify as “Existing residences affected by noise from redevelopment of existing 

freeway/arterial/sub-arterial roads”. 

All noise-sensitive receivers along the Bruxner Highway are considered to be in the ‘freeway’ 

category and classify as “Existing residences affected by additional traffic on existing 

freeway/arterial/sub-arterial roads”. 

All noise-sensitive receivers along the Brown Street and South Street are considered to be in the 

‘local road’ category and classify as “Existing residences affected by additional traffic on existing 

existing local roads generated by land use developments 

The RNP sets two noise criteria defined as “Noise Assessment Criteria” and “Relative Increase 

Criteria”. Relative Increase Criteria does not apply for local roads. 

4.1.1 Noise assessment criteria 

The applicable noise criteria for “Existing residences affected by noise from redevelopment of 

existing freeway/arterial/sub-arterial roads” and “Existing residences affected by additional traffic 

on existing freeway/arterial/sub-arterial roads” are given in Table 4-1. 

Table 4-1: RNP criteria for redevelopment of freeways/arterial & sub-arterial roads 

The applicable noise criteria for local road is provided in Table 4-2. 

Table 4-2: RNP criteria for redevelopment of local roads 

Criteria 
Day (7am-10pm) 

Time Period 

Night (10pm-7am) 

Assessment Criteria 
LAeq,1hr, 55 dBA 

(external) 

LAeq,1hr 50 dBA 

(external) 
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4.1.2 Relative increase criteria 

The “Relative Increase Criteria” are primarily intended to protect existing quiet areas, being areas 

where existing noise levels are 12 dB or more below the relevant noise assessment criterion that 

applies, in both day and night periods, from excessive changes in amenity due to noise from 

additional traffic. The applicable noise criteria are provided in Table 4-3. 

Table 4-3: RNP criteria for residential and non-residential land uses 

Time Period 
Criteria 

Day (7am-10pm) Night (10pm-7am) 

Existing traffic	 Existing traffic 
Relative Increase Criteria 

LAeq,15hr + 12 dB (external) LAeq,9hr + 12 dB (external) 

Both the assessment and relative increase criteria have been applied at each façade of all 

noise-sensitive receivers on Newell Highway. 

The assessment criterion for the daytime period was found to be the most stringent criterion at 

residences on Bruxner Highway. This is based on the assumption that the existing traffic noise 

level at residences on Bruxner Highway is no less than LAeq,15hr of 48 dBA resulting in a relative 

increase criterion of no less than 60 dBA. Only six truck movements over a period of 15 hours are 

required to generate an LAeq,15hr of 48 dBA at 15m from the road. This number is very conservative 

as a much higher number of heavy vehicles is expected on Bruxner Highway. 

4.1.3 Assessment timeframe 

For road redevelopment projects, the RNP requires assessment in two timeframes: 

	 Timeframe 1 – within one year of changed traffic conditions. This is generally referred to as 

the Opening Year, which in this case is year 2019. 

	 Timeframe 2 – for design year (typically 10 years) after changed traffic conditions. This is 

generally referred to as the Design Year, which in this case is 2029. 

For each timeframe, the RNP requires comparison between: 

	 The road traffic noise levels if the project proceeds (termed the “build” option). 

	 The corresponding road traffic noise levels, due to general traffic growth, that would have 

occurred if the project had not proceeded (termed the “no build” option). 

4.2 RMS Noise Criteria Guideline (NCG) 

The Noise Criteria Guideline provides a practical approach in applying the RNP and addresses 

specific situations relevant to Roads and Maritime Services’ road projects. These approaches meet 

the intention of the RNP. 

The principles of the NCG are: 

	 Criteria are based on the road development type a residence is affected by due to the road 

project. 
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	 Adjacent and nearby residences should not have significantly different criteria for the same 

road. 

	 Criteria for the surrounding road network are assessed where a road project generates an 

increase in traffic noise greater than 2 dB on the surrounding road network. 

	 Protect existing quiet areas from excessive changes in amenity due to traffic noise. 

4.2.1 Transition zone 

A transition zone is the junction between new and redeveloped roads or different functional 

classes. The transition zone extends a distance into each road type and provides a smooth change 

in noise criteria between adjacent residences. There are two types of transition zones that are 

most relevant to Roads and Maritime road projects. These are: 

a)	 A junction between a new road and a redeveloped road 

b)	 An intersection between the road project and an existing road. 

Transition zones type b) were found in this assessment. Based on Table 2 of the NCG, the 

applicable criteria for all properties within the transition zones are 60 dBA LAeq, 15hr (day) and 55 

dBA LAeq, 9hr (night). 

4.2.2 Noise criteria guideline criteria 

The Noise Criteria Guideline criteria (NCG criteria) are defined as the most stringent criterion 

based on section 4.1.1, 0 and 4.2.1. 

4.3 RMS Noise Mitigation Guideline (NMG) 

This guideline outlines the approach Roads and Maritime Services takes to the evaluation, 

selection and design of feasible and reasonable noise mitigation measures. When identifying 

feasible and reasonable noise mitigation, the total noise level from all roads is always used. This 

includes when assessing against new road criteria. This is because it is not reasonable to provide 

noise mitigation unless it provides a reduction in noise level. This differs from the 2011 edition of 

the Road Noise Policy, where only contributed noise levels are considered. This ensures that noise 

mitigation provides a benefit by reducing noise levels at a receiver rather than just noise levels 

coming from the new road. 

4.3.1 Cumulative limit 

The cumulative limit is defined as “A total noise level that is 5 dB or more above the Noise Criteria 

Guideline criteria in the build year”. The purpose of the cumulative limit is to prevent a receiver 

with an existing high noise level from remaining well above the criterion if the noise level did not 

increase significantly relative to the ‘no-build’ year. 

4.3.2 Acute noise level 

The acute noise level is defined as “A level of road traffic noise of 65 dBA or more for the day 

period of 7.00am to 10.00pm or 60 dBA or more for the night period of 10.00pm to 7.00am and 

measured as an equivalent continuous noise level (LAeq) 1 metre from the building façade”. 
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4.3.3 Qualification for consideration of noise mitigation 

Section 6 of the NMG provides a simple process to determine if a noise-sensitive receiver qualifies 

for consideration of noise mitigation, as outlined in Figure 4-1. 

Figure 4-1: NMG process 

Noise levels and noise increases should be assessed at each affected façade, noting that the 

biggest noise increase may not be at the noisiest façade. In situations where the contribution 

from the project is acute, then the receiver qualifies for consideration of noise mitigation. 

Noise-sensitive receivers include residences, schools, childcare centres, places of worship and 

health care institutions. 
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5 TRAFFIC NOISE ASSESSMENT ON HW17 NEWELL HIGHWAY 

5.1 Modelling scenarios 

To assess the potential impacts of the project on noise-sensitive receivers, the following steps 

have been completed under both daytime and night time conditions: 

	 Modelling of road traffic noise levels with existing (2016) road traffic volumes, to provide a 

baseline for the assessment of future noise levels. This model was calibrated with the road 

traffic noise measurements. 

	 Modelling of road traffic noise levels for the No Build option for 10 years after opening (2029). 

	 Modelling of road traffic noise levels for the Build option for 10 years after opening (2029). 

These predictions were undertaken prior to optimisation of any potential noise barrier, if 

required, and aim to determine all receivers that qualify for consideration of noise mitigation. 

5.2 Methodology for assessing traffic noise impact 

The following factors have been considered during the assessment process: 

	 Traffic volume and proportions of heavy vehicles 

	 Vehicle speed 

	 Road surface types 

	 Road gradient 

	 Different noise emission levels and source heights 

	 Topographical information along and surrounding the project area 

	 Location of potentially affected receivers 

	 Allocation of traffic to different lanes. 

5.3 Noise modelling procedures 

Noise levels from the proposed road designs were calculated using procedures based on the 

CoRTN (Calculation of Road Traffic Noise) (UK Department of Transport, 1988) prediction 

algorithms. The standard prediction procedures were modified as follows: 

	 LAeq values were calculated from the LA10 values predicted by the CoRTN algorithms using the 

well-validated approximation LAeq,1hour = LA10,1hr - 3 (NSW RTA, 2001). It is worth noting the 

predicted LAeq,1hr is equivalent to the LAeq,period as required by the noise criteria since the input 

is the “average” traffic flow per hour over the given daytime and night time periods. 

	 Noise source heights were set at 0.5m for cars, 1.5m for heavy vehicle engines and 3.6m for 

heavy vehicle exhausts, representative of typical values for Australian vehicles (Road Traffic 

Noise: Interim Traffic Noise Policy, 1992). 

	 Noise from a heavy vehicle exhaust is 8 dBA lower than the (steady continuous) noise from 

the engine. 

The model was implemented using SoundPLAN v.7.4 using CoRTN Australia (NSW). Table 5-1 

summarises other variables used in the noise model. 
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Table 5-1: Variables used for noise modelling 

Parameter	 Comment 

Roads Traffic volumes on Newell Highway were included in the model 

Calibration 2016: Data has been extracted from ‘Austraffic’ data 

Traffic Speed No Build Option 2029: 110km/h 

Build Option 2029: 110 km/h 

Corrections applied to all noise source heights: 

Calibration 2016: +4dB Chipseal 

Road surfaces	 No Build Option 2029: +4dB Chipseal 

Build Option 2029: +4dB Chipseal 

Data sourced from NMVG 

Current traffic volumes have been provided by ‘Austraffic’
	

Traffic counter placed between Tuesday 19 April and Monday 9 May 2016
 
Traffic Volume 

School holiday period has been excluded from the analysis 

An annum growth rate of 1.7% has been considered 

Terrain 2m contours provided by Arcadis: 

Provided by Arcadis: “MX 80PC Concept Design Strings_20160829.dxf “. The road 

alignment has been subject to minor refinements since the predictions were 
Road Alignment 

completed. These refinements would result in a negligible change to the predicted 

noise levels shown in this report.” 

Noise Barriers Not applicable 

Buildings Provided by Arcadis in shapefile 

Receivers Generated in SoundPLAN at each façade of each noise-sensitive building 

Ground Absorption Ground absorption factor was set to 75% for the entire area 

Façade Correction +2.5 dB in accordance with CoRTN 

The Australian correction of -1.7 dB was applied to facade predictions and -0.7 dB to 

Australian Correction free field predictions (April 1983 Australian Road Research Board report – Research 

Report ARR No.122) 

Calibration Adjustment Not required 

Safety Factor Adjustment Not applicable 

At identified in Table 5-1, an 80 percent design of the proposed road alignment was used for 

noise modelling. It is anticipated that during detailed design, and progression to the 100 percent 

design, small changes may be made to the road alignment. Considering the large separation 

distances to the nearest sensitive receivers, changes in the vertical and horizontal alignments of 

less than 200mm and 2m, respectively, would not affect the outcomes of this noise assessment. 

5.4 Validation of noise model 

The noise modelling process used to predict existing and future noise levels was validated against 

existing noise levels and any calibration adjustments were included accordingly. The SoundPLAN 

noise model (using CoRTN) has been established primarily on this basis. Measured results are 

compared with model predictions for the existing road using current traffic volumes and using 

realistic traffic speeds. The measured noise levels will include traffic noise and possible other 

extraneous noise. Extraneous noise as a proportion of road traffic noise typically increases with 

distance from the road. 
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Logger 3 was located at 90m from the Newell Highway and has been considered as the best 

logger location for calibration purposes. Results for the other two noise loggers have also been 

provided but are not considered relevant for calibration. Table 5-2 shows the difference between 

measured and predicted values of the measurement locations. 

Table 5-2: Model validation results 

ID 

LAeq,15hr dBA 

Daytime 
(7am-10pm) 

Measured Modelled 

Difference 

modelled 

measured, 

dBA 

LAeq,9hr dBA 

Night Time 
(10pm-7am) 

Measured Modelled 

Difference 

modelled 

measured, 

dBA 

Difference 

day night/ 

measured 

modelled 

Logger 1 45.9 44.6 -1.3 41.7 39.6 -2.1 4.2 / 5.0 

Logger 2 43.8 49.9 6.1 40.8 44.4 3.6 3.0 / 5.5 

Logger 3 55.8 58.7 2.9 54.4 53.6 -0.8 1.4 / 5.1 

Results to within 2 dB (measured vs. predicted) are generally considered acceptable given the 

expected accuracy of standard noise monitoring and modelling procedures in conjunction with 

variability in traffic speeds and variability in pavement wear along the whole alignment. 

The model validation results for Logger 3 are considered satisfactory. During the night, the 

difference between measured and predicted noise levels falls within the +/- 2 dB range. Because 

the model over-predicts the noise during the day by 2.9 dB, when compared to the measured 

noise level, the model results are considered conservative. 

Loggers 1 and 2 are 490m and 970m from the Newell Highway, respectively. The 

under-predictions at logger 1 can be attributed to the low ratio between traffic noise and 

extraneous noise. In addition, vegetation could have a significant effect on the noise propagations 

(Peng J.; Bullen R., Kean S. The effects of vegetation on road traffic noise. Inter Noise 2014). 

Logger 2 was placed behind a vegetated land area that is not included in the noise model, which 

could explain the over-predictions at this location. 

5.5 Predicted future traffic noise levels 

Noise level predictions for the year 2029 (10 years after opening) have been calculated at all 

noise-sensitive receivers listed in Table 2-2. The traffic volumes used in the calculations are shown 

in Table 5-3. 

Table 5-3: Traffic volumes 2029 

Design Year 2029 Day (7am-10pm) Night (10pm-7am) 

No Build' & 'Build' Direction Light Heavy HV Light Heavy HV AADT 

Options Vehicles Vehicles % Vehicles Vehicles % 

Between McCosher St NB 750 538 41.8 44 91 67.6 1,423 

& Lowes Rd SB 652 469 41.8 71 127 64.1 1,318 

150m South of NB 707 533 43.0 58 75 56.4 1,374 

Lowes Rd SB 638 445 41.1 68 122 64.2 1,273 
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2km north of NB 562 653 53.7 57 75 56.6 1,347 

Dolgelly-Boggabilla Rd SB 671 377 36.0 65 117 64.5 1,230 

100m south of NB 707 533 43.0 58 75 56.4 1,374 

Dorans Rd SB 650 369 36 73 107 59 1,199 

The predicted noise levels for the design year 2029 are shown in Table 5-4. 

Based on the outputs of the noise model, all residences would comply with both daytime and 

night time NCG criteria. None of the receivers has been identified as qualifying for consideration 

for noise mitigation in accordance with guidelines set out in the NMG. In addition, the project 

would provide a negligible change in the noise levels when compared with the No Build option. 

Consequently, design of operational noise mitigation measures in the form of noise mounds, noise 

barriers and at-property treatments have not been further considered in this assessment. 
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Table 5-4: Predicted road noise level design year 2029 
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DP 
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6 TRAFFIC NOISE ASSESSMENT ON BRUXNER HIGHWAY 

Traffic noise associated with the use of Macintyre River water pump has been assessed for both 

construction and operational stages of the project. The trucks route involves the use of a 

0.1km section of Brown Street, a 1km section of Bruxner Highway and Newell Highway. 

Traffic noise impact on Bruxner Highway has been considered due to the significant number of 

residences exposed to a potential noise impact. The noise impact on Newell Highway would be 

negligible at all residential locations in the area. 

It is estimated the project would require up to 50 and 32 water tank trucks during its construction 

and operational stages. Details of traffic movements are shown Table 7-1. Operations would not 

be carried out outside standard construction hours. 

Table 6-1: Truck movements 

Project 
Stage 

Total Trucks/Day 
Total Truck 

Movements/ Day 

Construction 50 100 

Operational 32 64 

Noise calculations were carried out using CoRTN spreadsheet. Noise contribution from the project 

have been calculated only as existing traffic volumes data is not available. The following variables 

were used in the calculations: 

 Speed of 40km/h 

 Road surface: +4dB Chip seal 

 Traffic volumes as shown in Table 7-1 

 Ground absorption: 50% 

 Façade correction: +2.5 dB 

 Australian correction: -1.7 dB facade 

 Source height: 1.5m 

 Receiver height: 1.5m 

 Angle of view: 180 degrees 

 Low traffic volume correction: yes. 
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Table 6-2: Predicted road noise level on Bruxner Highway, LAeq,15hr dBA 

Project 
stage 

NCG criteria 

Day 

Distance source to receiver 

10m 15m 20m 25m 

Construction 60 59.6 58.3 57.2 56.4 

Operational 60 54.7 53.3 52.3 51.4 

Compliance with the NCG criteria is predicted at all residences located on Bruxner Highway when 

considering the project noise contribution only. 

A single property was also identified in the 0.1km section of Brown Street. The day time noise 

criterion on this local road is 55 dBA LAeq.1hour. This property would be exposed to a noise level of 

56 dBA LAeq.1hour during construction works which is considered a minor exceedance. In addition, 

the noise impact during the operational stage has been predicted to be 51 dBA LAeq.1hour which 

complies with the applicable noise criterion. 
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7 CONSTRUCTION NOISE ASSESSMENT 

7.1 Construction activities 

For the purpose of this assessment, an indicative construction plan and methodology is provided 

below. 

The detailed construction staging plans and methods would be determined by the construction 

contractor after completion of the detailed design. The actual construction methods may vary 

from the description below due to: 

 The identification and location of underground utilities and services 

 On-site conditions identified during pre-construction activities 

 Ongoing refinement of the detailed design 

 Community consultation, including consideration of submissions received. 

Construction activities would be guided by a Construction Environmental Management Plan 

(CEMP) to ensure works are located within the specified works areas and are completed to 

incorporate all safeguards as described in the project Review of Environmental Factors (REF) and 

any subsequent measures included as a result of submissions during the REF public display. The 

final construction environmental management plan (CEMP) and methods used for construction 

would be consistent with statutory requirements (including any work, health and safety 

regulations) and all statement of commitments and or conditions issued following determination 

of the project. 

7.1.1 Work methodology 

The work methodology for the project would be refined during the detailed design phase. 

Table 7-1 outlines the general work methodology that would be followed for the upgrade. It 

should be noted that the actual staging plan would be developed by the Contractor, and that the 

phases presented in Table 7-1 are presented for the purposes of assessment and should only be 

regarded as indicative. 

Table 7-1: General construction phases and activities 

Construction phase Activities 

Pre-construction work  Installation of pre-construction work erosion and sediment controls 

 Adjustment and/or relocation of utilities and farm infrastructure 

 Temporary relocation of bus stops to locations agreed with bus service 

provider 

 Installation of boundary fencing 

 Surveys 

 Upgrade of minor access roads 

 Vegetation clearing and grubbing. 



   

    

       

 

HW17 NEWELL HIGHWAY 

MUNGLE BACK CREEK TO BOGGABILLA PAGE 23 

NOISE IMPACT ASSESSMENT REPORT NO. 15311 VERSION E 

 

 

   

   

   

       

             

 

          

     

     

         

     

        

        

  

         

  

        

          

             

        

         

     

      

      

     

           

      

            

      

     

        

      

     

            

      

         

           

    

 

  

Construction phase Activities 

Establishment of  Installation of Macintyre River pump station 

water supply infrastructure 

Site establishment  Temporary removal of fencing that conflicts with the construction work 

zone. 

 Site establishment, set-up of stockpile sites and ancillary facilities 

 Temporary traffic management arrangements 

 Construction of access roads 

 Progressive installation of environmental controls including exclusion zones 

and erosion and sediment controls 

 Other activities determined by the environmental representative 

(construction contractor or Roads and Maritime) to have minimal 

environmental impact 

 Construction of diversion drains and sedimentation control measures 

(where required) 

 Clearing of vegetation and processing of materials 

 Temporary upgrade work for existing local roads and intersections. 

Drainage upgrade  Establish erosion and sediment controls and specific water quality controls 

to capture any dirty water generated during works 

 Establish construction work zones at the culvert inlet/outlet 

 Establish traffic control measures 

 Demolish and remove existing structure 

 Import sub-base subgrade stabilised (SSS) layer 

 In situ lime stabilisation 

 Construction or extension of culverts including any channel diversions 

 Install scour protection as required. 

Pavement upgrade  Clearing and grubbing topsoil. Stripping, rip and compact subgrade 

 Import sub-base subgrade stabilised (SSS) layer 

 In situ lime stabilisation 

 Import plant mixed foamed bituminous stabilised (FBS) layer 

 Lay asphalt layers including surfacing 

 Construct verges and batters. 

Finishing work  Installation of pavement markings, signposting and other road furniture 

 Progressive landscaping and tree planting 

 Reinstatement of fencing removed to allow proposal construction 

 Site clean-up and demobilisation, including restoration of ancillary sites and 

access roads (where required). 
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7.1.2 Construction hours and duration 

Construction of the proposal is anticipated to start mid-2017 and be completed by June 2019. 

The works would occur progressively along the road alignment, and the duration of construction 

activities near individual receivers would be significantly less than three months. 

Where possible, works required for the Proposal would be undertaken during standard (NSW) 

Environment Protection Authority (EPA) construction hours, which are as follows: 

 Monday to Friday: 7.00am-6.00pm 

 Saturday: 8.00am-1.00pm 

 No work on Sunday or Public Holiday 

However, certain works may need to occur outside standard hours, and may include night works. 

7.2 Construction noise criteria 

7.2.1 NSW EPA Interim Construction Noise Guideline 

The assessment of construction noise impact follows the procedures of NSW EPA Interim 

Construction Noise Guideline (ICNG). The ICNG will be used in this report to set noise 

management levels (NML). 

7.2.2 Standard hours of work 

The ICNG recommends that as far as practicable, construction activities should be undertaken 

between the following hours: 

Recommended standard hours of work: 

 Monday to Friday: 7.00am-6.00pm 

 Saturday: 8.00am-1.00pm 

 No work on Sunday or Public Holiday 

7.2.3 Noise management levels 

The ICNG recommends noise management levels (NML) to reduce the likelihood of noise impacts 

arising from construction activities. The NML for residential receivers are shown in Table 7-2. 
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Table 7-2: Noise management levels for residential receivers 

Management 

Time of day level How to apply 

LAeq,15min 

The noise affected level represents the point above which there 

may be some community reaction to noise. 

 Where the predicted or measured LAeq,15min is greater than 

the noise affected level, the proponent should apply all 

Noise feasible and reasonable work practices to meet the noise 

affected affected level. 

RBL + 10 dBA  The proponent should also inform all potentially impacted 

residents of the nature of works to be carried out, the 

Recommended expected noise levels and duration, as well as contact 

standard hours:	 details. 

Monday to Friday The highly noise affected level represents the point above which 

7am to 6pm there may be strong community reaction to noise. 

Saturday  Where noise is above this level, the relevant authority 

8am to 1pm (consent, determining or regulatory) may require respite 

No work on Sundays periods by restricting the hours that the very noisy 

or Public Holidays Highly activities can occur, taking into account: 

noise 1) times identified by the community when they are less 

affected sensitive to noise (such as before and after school for 

75 dBA works near schools, or mid-morning or mid-afternoon for 

works near residences. 

2) if the community is prepared to accept a longer period of 

construction in exchange for restrictions on construction 

times. 

	 A strong justification would typically be required for 

works outside the recommended standard hours. 

	 The proponent should apply all feasible and reasonable 
Outside Noise 

work practices to meet the noise affected level. 
recommended Affected 

 Where all feasible and reasonable practices have been standard hours RBL + 5 dB 

applied and noise is more than 5dB(A) above the noise 

affected level, the proponent should negotiate with the 

community. 

The Boggabilla TAFE is the only non-residential receiver relevant to the assessment (see location 

in the maps in Appendix A). School classrooms are recommended to comply with an internal 

management level of 45 dBA LAeq.15minute. Assuming that the typical noise reduction through a 

facade with windows open to a normal extent is 10 dB, the criterion is equivalent to 55 dBA 

LAeq.15minute outside. 
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Due to the significant distance between Boggabilla TAFE and proposed works on HW17 Newell 

Highway (greater than 1400m), the project would comply with the management level during its 

constructions under all scenarios. Hence Boggabilla TAFE forms part of the construction 

assessment associated with the water pump only. 

Passive recreation areas should comply with an external noise management level of 60 dBA 

LAeq.15minute. Ancillary facility 1 would be located at the North Star rest area. This area has been 

considered as a passive recreation area given that motorists would use it to take a break from 

driving. 

Table 7-3 presents the relevant construction noise criteria for residential receivers for all time 

periods. 

Table 7-3: Construction noise management levels, LAeq,15min dBA 

Standard Hours Outside Standard Hours 

ID Receiver Daytime Evening Night 

(7am-6pm) (6pm-10pm) (10pm-7am) 

Logger 1 R8, R9 41 40 35 

Logger 2 R1, R3, R4, R5, R6, R7 40 35 35 

Logger 3 R2 44 45 41 

7.2.4 RMS Construction Noise and Vibration Guideline 

The RMS Construction Noise and Vibration Guideline (CNVG) recognises the potential for a 

project’s construction noise and vibration levels to exceed the objectives. The CNVG outlines a 

number of standard mitigation measures that should be implemented at all construction sites. If 

these do not reduce noise to the NML’s specified in Table 7-3, a range of additional mitigation 

measures may be implemented. 

The application of any mitigation measure depends on the level of noise above the RBL (not the 

NML) and the period of the day when construction is to take place, as listed in Table 7-4. 

“Out-of-hours work” (OOHW), is any work which takes place outside the standard construction 

work hours. 

Table 7-4: Triggers for additional mitigation measures – airborne noise (Table C.1 of CNS) 

Predicted airborne LAeq(15min) noise level at receiver Additional mitigation measures 

Perception dB above RBL dB above NML type: Mitigation Levels: 

All hours 

75 dBA or greater LB, V, PC, RO HA 

Standard Hours: Mon - Fri (7am - 6pm), Sat (8am - 1pm), Sun/Pub Hol (Nil) 

Noticeable 5 to 10 0 - NML 

Clearly Audible 10 to 20 <10 - NML 

Moderately intrusive 20 to 30 10 to 20 dBA LB, V NML + 10 
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Predicted airborne LAeq(15min) noise level at receiver Additional mitigation measures 

Highly intrusive > 30 > 20 LB, V NML + 20 

OOHW Period 1: Mon - Fri (6pm - 10pm), Sat (7am - 8am & 1pm - 10pm), Sun/Pub Hol (8am - 6am) 

Noticeable 5 to 10 <5 - NML 

Clearly Audible 10 to 20 5 to 15 LB, R1, NR NML + 5 

Moderately intrusive 20 to 30 15 to 25 V, LB, R1, NR NML + 15 

V, IB, LB, R1, 
Highly intrusive > 30 >25 NML + 25 

NR, PC, SN 

OOHW Period 2: Mon - Fri (10pm - 7am), Sat (10pm - 8am), Sun/Pub Hol (6pm - 7am) 

Noticeable 5 to 10 <5 LB NML 

Clearly Audible 10 to 20 5 to 15 V, LB, R2, NR NML + 5 

V, IB, LB, PC, 
Moderately intrusive 20 to 30 15 to 25 NML + 15 

SN, R", NR 

AA, V, IB, LB, 
Highly intrusive > 30 >25 NML + 25 

PC, SN, R2, NR 

Notes: AA=alternative accommodation 

R1= respite Period 1 

V= validation of predicted noise levels 

PC= phone calls 

IB=individual briefings 

SN= specific notifications 

LB= letter box drops 

Perception= relates to level above RBL 

R2=Respite Period 2 

NR=negotiated respite 

NML= noise management level 

HA= highly affected (>75 dBA) 

7.3 Methodology 

Construction noise levels at sensitive receiver will depend upon the distance of the receiver to 

the works, the amount of shielding, if any, by topography or nearby structures, and the amount 

of noise generated by the construction activities. The permutations of these variables over the 

extent of the proposal are significant, and assessing all potential scenarios at each sensitive 

receiver would yield in an unmanageable set of results. 

A conservative approach has been implemented in SoundPLAN v7.4 utilising the Concawe 

algorithm. Each construction scenario has been modelled as a line source along the entire length 

of the proposed road alignment. The LAmax noise descriptor adjusted to a representative SWL for 

the respective scenario has been utilised to determine the maximum noise impact that receivers 

would experience at any time during construction works. 

7.3.1 Construction plant sound power levels 

Sound levels of typical equipment are listed in Table 7-5. The table gives both Sound Power Level 

(SWL) and Sound Pressure Level (SPL) at seven metres for the equipment. SWL is independent 

of measurement position. Verification of plant noise is typically done by measuring the SPL at 

7m. 
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Based on the information in Table 7-5, source noise levels from a number of sample construction 

phases have been calculated and are presented in Table 7-6. While noise levels have not been 

predicted for every activity outlined in Table 7-1, the stages assessed herein are considered 

representative of the majority of activities and will allow the range potential construction noise 

impacts to be adequately identified. 

Table 7-5: Typical construction plant sound levels 

Sound Power Level Sound Pressure Level 
Plant 

(dBA) at 7m (dBA) 

Power generator 103 78 

Rigid Truck (medium) 103 78 

Light vehicles 88 63 

Scissor lift 98 73 

Franna crane 98 73 

Welding equipment 105 80 

Pilling rig - bored 112 87 

Excavator (tracked) 35t 110 85 

Dump truck 110 85 

Concrete pump 109 84 

Concrete truck 109 84 

Bulldozer D9 116 91 

Chainsaw 4-5hp 114 89 

Tub grinder/ mulcher 40-50hp 116 91 

Backhoe 111 86 

Truck compressor 75 50 

Vibratory roller 109 84 

Compactor 106 81 

Roller (large pad foot) 109 84 

Water cart 107 82 

Pavement laying machine 114 89 

Asphalt truck & sprayer 103 78 

Smooth drum roller 107 82 

Road truck 108 83 

Line marking truck 108 83 

Small diesel pump 95 70 

Diesel pump 200kW 110 85 

Water truck idling 95 70 

Water truck idling manoeuvring 
102 77 

20km/h 



   

    

       

HW17 NEWELL HIGHWAY 

MUNGLE BACK CREEK TO BOGGABILLA PAGE 29 

NOISE IMPACT ASSESSMENT REPORT NO. 15311 VERSION E 

 

   

     

  

 
 

 

      
             
    

 

    
          

      
 

    
           

          
 

  

   
           

       
 

  
   

           
       

 

                  

         

                   

Table 7-6: Construction phase sound power levels 

Total LAeq,15min 

Construction phase Activity Typical equipment used Sound Power Level 
(SWL) used for 

calculations 

Pre-construction work Mobilisation and site establishment 
Power generator (1), rigid truck (2), light vehicles (3), scissor lift (1), franna 
crane (1), welding equipment 

110 

Site establishment Corridor clearing 
Bulldozer D9 (1), excavator (tracked) 35t (1), chainsaw 4-5hp (2), tub grinder/ 
mulcher 40-50hp (1), dump truck (2) 

121 

Drainage upgrade Drainage infrastructure 
Backhoe (1), franna crane 20t (1), excavator (tracked) 35t (1), concrete truck 
(2), truck compressor (1), vibratory roller (1), dump truck (2) 

115 

Pavement upgrade 

Minor bulk earthworks 

Paving/asphalting 
(excluding concrete sawing) 

Bulldozer D9 (1), excavator (tracked) 35t (2), dump truck (2), compactor (1), 
roller (large pad foot) (1), water cart (2) 

Pavement laying machine (1), dump truck (1), asphalt truck & sprayer (1), 
concrete truck (1), smooth drum roller (1) 

118 

115 

Finishing work Finishing work Road truck (4), scissor lift (1), franna crane (1), line marking truck (1) 110 

Others Ancillary facility 2 (batch plant) See note 110 

Note: Based on detailed measurements performed at a similar plant located at Bulahdelah (NSW) in March 2012. The noise measurements were conducted with the batch plant operating. The 

operations included trucks arriving and departing along with the front end loader operating on site. 
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7.4 Potential construction noise impacts – standard hours 

Table 7-7 provides the predicted noise level under calm weather conditions (Class D, wind 0m/s) 

from each activity to the representative receivers. Noise levels reflect the maximum noise level 

that receivers would experience when construction works are carried out at the nearest distance 

to the receivers. Noise levels also reflect the contribution from each activity only and not 

simultaneous operations. Exceedances of the NML based on the CNVG perception categories are 

also identified. 

For standard hours work the CNVG would recommend letter box drops (LB) and validation of 

predicted noise levels (V) at all potentially-affected residents in the area that are exposed to noise 

levels that exceed the NML by more than 10 dB. 

	 A “highly impacted” level greater than 75 dBA is not expected at any of the residences at any 

time of the project. The noise impact depends on several factors such as equipment, duration, 

shielding, distance equipment-receiver, etc. The increment of distance between source to 

receiver would result in a minor noise impact than displayed in Table 7-7. 

	 The noise NML are expected to be exceeded at several residential locations when construction 

works are carried out in the areas outlined in Table 7-8. 

	 Receivers R2 has been identified as the most sensitive receivers as corridor clearing is 

expected to generate noise levels classified as highly intrusive. In addition, several other 

stages are likely to generate moderately intrusive noise levels at this location. 

	 Receivers R3 and R4 would also be exposed to noise levels classified as moderately intrusive 

during corridor clearing works only. 

	 Operation carried out at the ancillary facility 2 is expected to readily comply with the NML at 

all residential locations. 

	 Construction works and operations at ancillary facilities 1 and 3 have not been modelled as 

they are expected to generate a negligible noise impact at all considered residential locations. 

	 Simultaneous operations at the ancillary facilities is not expected to increase the noise levels 

at any of the residential receivers during all other construction works. 
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Mobilisation & site  

establishment  

Drainage  

nfrastructure  

Minor bulk 

earthworks  

Paving/  
asphalting  

(excl. concret
sawing)  

Finishing  

work  e  

Ancillary  

facility 2  
Corridor clearing  Approx. distance  

to construction 
work zone  (m)  

i
Receiver ID	  RBL  NML 

SWL 

110 dBA 

SWL 

121 dBA 

SWL 

115 dBA 

SWL 

118 dBA 

SWL 

115 dBA 

SWL 

110 dBA 

SWL 110 

dBA 

R1 1280 30 40 33 44 38 41 38 33 <20 

R2 130 34 44 56 67 61 64 61 56 <20 

R3 530 30 40 42 53 47 50 47 42 <20 

R4 510 30 40 42 53 47 50 47 42 

R5 780 30 40 38 49 43 46 43 38 <20 

R6 750 30 40 38 49 43 46 43 38 <20 

R7 1390 30 40 32 43 37 40 37 32 <20 

R8 1000 31 41 35 46 40 43 40 35 <20 

R9 830 31 41 37 

Notes: Red cell indicates perception highly intrusive (>20 dB above NML) 

Blue cell indicates perception moderately intrusive (10 to 20 dB above NML) 

Green cell indicates perception clearly audible (<= 10 dB above NML) 

48 42 45 42 37 <20 

29 

 

 

 

Table 7-7: Predicted noise levels (LAeq,15min dBA) & exceedance NML during standard hours – construction phases 
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Table  7-8: Restricted areas1  of construction works during standard hours  

Paving/ asphalting  
(excl.  concrete  

sawing)  

Ancillary  
facility   

2 

Mobilisation and Drainage  
infrastructure  

Minor bulk 
earthworks  

Corridor clearing Finishing work 
site establishment 

Receiver RBL NML 

SWL   

110 dBA  

SWL   

121 dBA  

SWL   

115 dBA  

SWL   

118 dBA  

SWL  

115 dBA  

SWL   

110 dBA  

SWL110 

dBA 

R1 1280 30 40 -
87,700

90,100 
-

88,300

89,500 
- - -

R2 130 34 44 92,300-92,800 
91,400

93,500 

91,800

93,200 

91,600

93,200 

91,800

93,200 
92,300-92,800 -

R3 530 30 40 94,100-95,000 
92,700

96,200 

93,500

95,500 

93,200

95,700 

93,500

95,500 
94,100-95,000 -

R4 510 30 40 96,400-97,100 
95,300

98,300 

95,800

97,500 

95,700

97,800 

95,800

97,500 
96,400-97,100 -

R5 780 30 40 - 110,300-113,000 111,100-112,300 110,700-112,700 111,100-112,300 - -

R6 750 30 40 - 110,300-113,000 111,100-112,300 110,700-112,700 111,100-112,300 - -

R7 1390 30 40 - 111,000-113,200 - - - - -

R8 1000 31 41 -
11,2500

end 
-

113,100

end 
- - -

R9 830 31 41 -
11,3000

end 

114,200

end 

113,600

end 

114,200

end 
- -

1 Restricted areas are defined by project chainages, as shown in Appendix A. 
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7.4.1 Macintyre River water pump 

The equipment and considerations associated with the water pump activities during the 

construction stage are as follows: 

Establishment of water pump: 

	 Franna crane (1), pilling rig - bored (1), power generator (1), excavator (tracked) 35t (2), 

dump trucks (2), concrete pump (1), concrete truck (2) resulting in a SWL of 118 dBA. 

	 Standard construction hours 

	 Calm weather conditions (Class D, wind 0m/s) 

Use of water pump during the construction works of the project: 

	 Diesel water pump 200kW: SWL 110 dBA. The housing surrounding the pump has been 

considered to provide a conservative insertion loss of 7 dB. 

	 One water tank truck idling: SWL 95 dBA 

	 Three water tank truck movements manoeuvring on-site: SWL 102 dBA 

	 Standard construction hours 

	 Calm weather conditions (Class D, wind 0m/s) 

Table 7-9 provides the predicted noise level construction and operations of the water pump. 

Receivers on Brown Street would be exposed to noise levels up to 9 dB above the NML during 

the establishment of the water pump. The use of the water pump only is expected to comply with 

the NML. However, trucks manoeuvring on-site would significantly increase the associated noise 

impact at receivers on Brown Street resulting in noise exceedances above the NML by up to 5 dB. 

Boggabilla School would be exposed to noise levels below NML during all stages of work. 

Based on the CNVG perception categories identified for standard hours, additional mitigation 

measures are not required as noise levels would not exceed the NML by more than 10 dB at any 

of the work stages. 

Table 7-9: Predicted noise levels (LAeq,15min dBA) and exceedance NML during standard hours 

– Macintyre River water pump 

Receivers on 

Approx. 
distance to 

construction 
work zone 

(m) 

RBL NML 

Establishment 
water pump 

SWL 118 dBA 

Operations 
during 

construction 
works 

Notes: 

Brown St 360 31 41 50 

Merriwa St 500 31 41 47 

Yeman St 630 31 41 45 

Simpson St 750 31 41 43 

Boggabilla TAFE 550 - 55 46 

Green cell indicates perception clearly audible (<= 10 dB above NML) 

46 

43 

33 

31 

36 
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7.5 Potential construction noise impacts – outside standard hours 

Table 7-10 provides the predicted noise level under adverse weather conditions (Class F, wind 

2m/s towards receiver) from each activity to the representative receivers. Noise levels reflect the 

maximum noise level that receivers would experience when construction works are carried out at 

the nearest distance to the receivers. Noise levels also reflect the contribution from each activity 

only and not simultaneous operations. Exceedances of the RBL based on the CNVG perception 

categories are also identified. 

Potential noise impacts associated with out of hours work should comply with the NML listed in 

Table 7-3. Alternatively, residents exposed to exceedances of the NML must be provided with 

additional mitigation measures in accordance with Table 7-4. This additional mitigation measures 

include phone calls (PC), alternative accommodation (AA), individual briefing (IB), respite periods 

(R), negotiated respite (NR) and/or specific notifications (SN). 

	 A “highly impacted” level greater than 75 dBA is not expected at any of the residences at any 

time of the project. The noise impact depends on several factors such as equipment, duration, 

shielding, distance equipment-receiver, etc. The increment of distance between source to 

receiver would result in a minor noise impact than displayed in Table 7-10. 

	 The noise NML are expected to be exceeded at several residential locations when construction 

works are carried out in the areas outlined in Table 7-11. 

	 Receivers R2 has been identified as the most sensitive receivers as corridor clearing is 

expected to generate noise levels classified as highly intrusive. In addition, several other 

construction phases are likely to generate moderately intrusive noise levels at this location. 

	 As a result of the temperate inversion effects, the predicted noise levels at all the receivers 

are classified as moderately intrusive during several construction phases. 

	 Operation carried out at the ancillary facility 2 is expected to comply with the NML at all 

residential locations. Noise predictions indicate that receiver R4 would be exposed to an 

LAeq(15min) of 33 under temperature inversions. Due to the very low background noise levels 

measured at this location the batch plant is likely to be audible. 

	 Simultaneous operations at the ancillary facilities is not expected to increase the noise levels 

at any of the residential receivers during all other construction works. 
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Table 7-10: Predicted noise levels (LAeq,15min dBA) and exceedance NML during outside standard hours – construction phases 

Receiver ID

Approx. Distance  

  to construction 
work zone  (m)  

RBL  NML 

Mobilisation & Site  

Establishment  

Corridor 

Clearing  

Drainage  

infrastructure  

Minor bulk 

earthworks  

Paving/  
asphalting  

(excl.  concrete  
sawing)  

Finishing  

work  

Ancillary  

Facility   
2 

SWL 

110 dBA 

SWL 

121 dBA 

SWL 

115 dBA 

SWL 

118 dBA 

SWL 

115 dBA 

SWL 

110 dBA 
SWL110 dBA 

R1 1280 30 35 40 51 45 48 45 40 <20 

R2 130  36 41  57  68  62  65  62 57  <20 

R3 530 30 35 47 58 52 55 52 47 20 

R4 510 30 35 47 58 52 55 52 47 33 

R5 780 30 35 44 55 49 52 49 44 <20 

R6 750 30 35 44 49 52 49 44 <20 

R7 1390 30 35 39 50 

55 

44 47 44 39 <20 

R8 1000 30 35 42 53 47 50 47 42 <20 

R9 830  30  35  43 54 48 51 48 43 <20 

Notes:   Red cell indicates perception highly intrusive (>25  dB above  NML)   

Blue cell indicates perception moderately intrusive (15  to 25  dB above NML)  

Green cell indicates perception clearly audible (5 to 15  dB above NML)  

Yellow cell indicates perception noticeable (<=  5 dB above NML)  
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Table 7-11: Restricted areas2 of construction works during outside standard hours 

SWL 110 
dBA  

SWL 110 dBA  SWL 121 dBA  SWL 115 dBA  SWL 118 dBA  SWL 115 dBA  SWL 110 dBA 

R1 1280 30 35 start -90,300 start-92,500 start-91,200 start-92,000 start-91,200 start -90,300 -

R2 130 36 41 91,500-93,500 89,700-95,200 90,300-94,200 90,500-94,700 90,300-94,200 91,500-93,500 -

R3 530 30 35 92,600-96,300 90,700-98,500 91,800-97,200 91,300-97,800 91,800-97,200 92,600-96,300 -

R4 510 30 35 95,000-98,500 93,000-100,700 94,100-99,500 93,500-100,000 94,100-99,500 95,000-98,500 -

R5 780 30 35 11,0100-113,300 93,000-100,700 109,300-114,200 108,500-114,500 109,300-114,200 11,0100-113,300 -

R6 750 30 35 11,0100-113,300 108,000-end 109,300-114,200 108,500-114,500 109,300-114,200 11,0100-113,300 -

R7 1390 30 35 110,600-113,800 108,000-end 109-500-end 108,500-end 109-500-end 110,600-113,800 -

R8 1000 30 35 112,400-end 109,700-end 111,400-end 110,500-end 111,400-end 112,400-end -

R9 830 30 35 112,900-end 110,700-end 112,000-end 111,500-end 112,000-end 112,900-end -

2 Restricted areas are defined by project chainages, as shown in Appendix A. 
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8  MACINTYRE  RIVER  WATER  PUMP  OPERATIONAL  NOISE  

ASSESSMENT  

8.1 Industrial Noise Policy 

Noise goals for the proposed Macintyre River water pump are based on the NSW Environment 

Protection Authority (EPA) Industrial Noise Policy (INP). The INP, while specifically aimed at large 

and complex industrial activities, defines a number of terms such as 'intrusiveness' and can be 

used to provide guidance to councils on assessing and measuring noise. 

The INP defines time periods as follows: 

	 Day is defined as 7.00am to 6.00pm, Monday to Saturday and 8.00am to 6.00pm Sundays 

and Public Holidays 

	 Evenings is defined as 6.00pm to 10.00pm, Monday to Sunday and Public Holidays 

	 Night is defined as 10.00pm to 7.00am, Monday to Saturday and 10.00pm to 8.00am Sundays 

and Public Holidays. 

8.1.1 Intrusiveness criterion 

The intrusiveness criterion of the INP requires that noise from a site should not exceed the 

background noise level plus 5 dBA when measured over a 15-minute period (LAeq,15 min). 

The background level is described by the Rating Background Noise Level (RBL), which is 

determined from measurement of LA90 noise levels, in the absence of noise from the source. Noise 

measurements are discussed in Section 3. 

8.1.2 Amenity criterion 

The INP also provides amenity noise goals, which set maximum limits in addition to the 

intrusiveness criterion. The purpose of amenity criteria is to prevent noise levels increasing 

indefinitely with each successive development, which could occur if only the intrusiveness criteria 

were utilised. 

Residences 

This area would be considered rural, and the “acceptable” amenity criteria are 50, 45 and 40 dBA 

for daytime, evening and night time, respectively. Maximum criteria are 5dBA higher for all 

periods. These values apply to noise over an entire day, evening or night period. 

Non-residential receivers 

The Boggabilla TAFE is the only non-residential receiver relevant to the assessment (see location 
in the maps in Appendix A). School classrooms are recommended to comply with an internal 

criterion of 35 dBA LAeq.1hour when in use. Assuming that the typical noise reduction through a 
facade with windows open to a normal extent is 10 dB, the criterion is equivalent to 45 dBA 

LAeq.1hour outside. 
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8.1.3 Project-specific noise levels (PSNL) 

The most stringent criterion for residential receivers was found to be the intrusiveness criterion. 

Based on the RBL measured during the daytime period at Logger 1, the PSNL for all residential 

receiver surrounding the proposed water pump is 36 dBA LAeq,15min. 

The noise criterion applicable to all school classrooms in the area is 45 dBA LAeq,1hour outside. 

8.2 Noise prediction method 

Noise emissions were predicted using the SoundPLAN v7.4 noise modelling software using the 

Concawe algorithm, which considers such attenuation factors as: geometric spreading, shielding 

by barriers and topography, and atmospheric absorption. 

8.3 Sound power levels 

The source noise levels associated with the water pump activities are as follows: 

	 Diesel water pump 200kW: SWL 110 dBA. The housing surrounding the pump has been 

considered to provide a conservative insertion loss of 7 dB 

	 Water tank truck idling: SWL 95 dBA 

	 Water tank truck manoeuvring on-site: SWL 102 dBA. 

8.4 Modelling scenarios 

Two scenarios have been considered in the calculations: 

	 Scenario 1: includes diesel water pump and one water tank truck idling under calm weather 

conditions. 

	 Scenario 2: includes Scenario 1 and two water tank truck movements on-site under calm 

weather conditions (arriving and leaving in a 15-minute period). 

8.5 Potential industrial noise impacts 

The predicted noise levels associated with Scenario 1 indicate that residences located on Brown 

Street, in particular R11, R36, R37, R40 and R42 would be exposed to noise levels up to 37 dBA 

LAeq(15min). The vegetation located to the east of Brown Street was not implemented in SoundPLAN 

and it is expected to provide at least 1 dB of noise reduction resulting in compliance with the 

LAeq(15min) of 36 dBA. In addition, the Boggabilla TAFE located on South Street (Show as receiver 

numbers R16 to R24 in Figure 8-1 and Figure 8-2) would not be exposed to noise levels greater 

than 32 dBA LAeq(1hr). 

Water tank trucks manoeuvring on-site would significantly increase the noise levels in the area 

due to the short distance primarily between the on-site truck path and residences R27, R42 and 

R40. Residences along Brown Street would be exposed to noise levels up to 44 dBA, which exceed 

the PSNL by 8 dB. As trucks manoeuvring on will take place during the daytime period only for a 

period of two weeks every four months, it is considered that these exceedances are within an 

acceptable range. Noise levels at the Boggabilla TAFE would not exceed 35 dBA LAeq(1hr) resulting 

in compliance with the PSNL. 
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During detailed design, it is foreseeable that the location of the pump could change slightly. 

Providing that the distance between the pump and the nearest sensitive receiver does not change 

by more than approximately 30 percent, and the vehicle access to the pump remains near the 

intersection of South Street and Brown Street, the noise impacts presented herein would not 

change significantly. This is primarily due to the trucks accessing the pump having the greatest 

contribution to noise levels at the nearest receivers. 

Noise contours showing results are provided in Figure 8-1 and Figure 8-2, respectively. 

Figure 8-1: Noise contours water pump – LAeq 15min dBA – Scenario 1 
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Figure 8-2: Noise contours water pump – LAeq 15min dBA – Scenario 2 



   

    

       

 

HW17 NEWELL HIGHWAY 

MUNGLE BACK CREEK TO BOGGABILLA PAGE 41 

NOISE IMPACT ASSESSMENT REPORT NO. 15311 VERSION E 

 

 

         

       

 

         

 

  

 

          

     

        

   

         

  

          

         

       

  

     

         

  

           

 

  

           

 

       

         

     

          

       

     

         

        

 

              

      

       

         

           

  

9  CONCLUSION  

This operational and construction Noise Impact Assessment has been prepared as part of a 

Review of Environmental Factors (REF) for the proposed Mungle Back Creek to Boggabilla 

Pavement Works project. 

Impacts at relevant noise-sensitive receivers have been quantified and where required, mitigation 

measures have been proposed to minimise the potential impact. 

The assessment can be summarised as follows: 

Traffic noise 

	 All relevant information such as traffic volume and proportions of heavy vehicles, vehicle 

speed, road surface types, road gradient, topographical information along and surrounding 

the project area and location of potentially affected receivers was implemented in SoundPLAN 

software (Version 7.4) – CoRTN Australia (NSW). 

	 Simultaneous traffic counts and long-term noise monitoring were carried out to calibrate the 

noise model. 

	 The model validation result is satisfactory for the relevant monitoring logger 3 as the difference 

between measured and predicted noise levels falls within the +/- 2 dB range for the night 

time period. The noise model is considered conservative during the day time period as it over-

predicts at this location by 2.9 dB. 

	 All residences comply with both daytime and night time NCG criteria. 

	 None of the receivers have been identified as qualifying for consideration for noise mitigation. 

	 Further noise mitigation measures are not required. 

	 Traffic noise associated with the use of the water pump is expected be below the NCG criteria 

during both construction and operational stages. 

Construction noise 

	 A “highly impacted” level greater than 75 dBA is not expected at any of the residences at any 
time of the project. 

	 Noise emissions during standard hours are expected to comply with the NML when operations 

are not carried out in the areas outlined in Table 7-8. Alternatively, additional mitigation 

measures should be considered based on Table 7-4 and Table 7-7. 

	 Noise emissions outside standard hours are expected to comply with the NML when operations 

are not carried out in the areas outlined in Table 7-10. Alternatively, additional mitigation 

measures should be considered based on Table 7-4 and Table 7-11. 

	 Exceedances up to 9 dB and 5 dB are expected during the establishment and used of the 

water pump at residences on Brown Street. Noise compliance would be achieved at all times 

at Boggabilla TAFE. 

	 Operation carried out at the ancillary facility 2 is expected to comply with the NML at all 

residential locations. Noise predictions indicate that receiver R4 would be exposed to an 

LAeq(15min) of 33 under temperature inversions. Due to the very low background noise levels 

measured at this location the batch plant is likely to be audible. The total sound power level 

associated with ancillary facility 2 should not exceed 112 dBA to comply at all residences under 

all weather conditions. Alternatively, noise mitigations measures should be implemented on
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site to minimise the noise impact. 

	 Construction works and operations at ancillary facilities 1 and 3 are expected to generate a 

negligible noise impact at all considered residential locations. 

	 Unless negotiated with the community with consultation documented and approved by RMS 

project manager or permitted under the license there should be no receiver exposed to noise 

emissions above the NML over more than two consecutive nights. 

	 Management measures will be identified in construction environmental management 

documentation to minimise the potential noise impacts, in accordance with Appendix B of the 

Construction Noise and Vibration Guidelines (Roads and Maritime, 2016). 

	 A program of noise and vibration monitoring for sensitive receivers outside of standard 

construction work hours will be identified and incorporated in construction management 

documentation. 

Macintyre River water pump 

	 Specific water pump selection should be made to minimise its noise generation. In addition, 

the proposed housing is strictly required. As a reference, a sound pressure level no greater 

than 79 dBA should be measured at 7m from the outside of the housing when the pump is 

running at full capacity. Special attention should be given to the design to avoid characteristic 

of the noise such as tonality. 

	 Trucks manoeuvring on-site are predicted to exceed the noise criterion by up to 8 dB. These 

noise exceedances are within an acceptable range based on sporadic use of water tank trucks 

during the operational phase and day time operations only. 



 

 

 

     
 

 

 

 

APPENDIX A 

PROJECT AREA, RECEIVERS & MONITORING LOCATIONS 









































 

 

 

   
 

 

 

 

 

 

 

APPENDIX B 

NOISE MEASUREMENT RESULTS 
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2. INTRODUCTION

A comprehensive corridor strategy for the Newell Highway has recently 
been completed. The corridor strategy identified that a large portion of 
the northern 220km of the Newell Highway has a theoretical residual 
life of less than 5 years. To address this issue a series of heavy duty 
pavement construction projects have been identified. This proposal is the 
first of these to be funded for construction.

The Newell Highway is the third highest volume freight route in the state 
after the Hume and Pacific Highways. These highways are being totally 
reconstructed with concrete pavements mostly on new alignments. 
Freight traffic on the northern Newell Highway is to the point where a 
heavy duty pavement is required but there is no capacity or alignment 
issue requiring a total reconstruction.

The proposal is located on an extensive “black soil” plain. This means 
that the subgrade conditions are very poor and there is no gravel source, 
and particularly no conforming gravel or aggregate, within hundreds 
of kilometres from the site. Projects in this area require non-standard 
pavement treatments and need to utilise existing road formation gravel in 
order to minimise construction costs and future maintenance costs.

Roads and Maritime Services (Roads and Maritime) propose to provide 
a heavy duty road over approximately 28 kilometres of the Newell 
Highway between Mungle Back Creek and Boggabilla within the Moree 
Plains local government area, NSW (the proposal). 

The proposal is needed to accommodate an expected growth in freight 
demand for the Newell Highway, increase travel reliability and times for 
freight movements, reduce vehicle operating costs and avoid the risk 
of pavement failure caused by rainfall or flooding on this section of the 
highway.

Funding for development and construction of the proposal is being 
shared between the Federal and State Government. The Federal 
Government requires that development commences in 2014/15 and 
construction is completed by June 2019.
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2.1 PURPOSE OF THIS REPORT

This Urban Design Report and Landscape Character and Visual Impact 
Assessment has been prepared for Roads and Maritime Services 
(Roads and Maritime), by Spackman Mossop Michaels (SMM) as part of 
the Review of Environmental Factors (REF) for the proposed 
construction of heavy duty pavement on the Newell Highway between 
Mungle Back Creek and Boggabilla (the proposal) in the Moree Plains 
Shire Council Local Government Area. This document serves as a 
Technical Paper that supports the REF Reports being prepared by 
Arcadis. SMM has worked on this proposal in conjunction with road 
designers and environmental specialists from Arcadis.

This Urban Design Report and Landscape Character and Visual Impact 
Assessment documents the landscape character and visual impacts of 
the proposal and has been prepared as part of the planning approval 
process. It aims to facilitate an integrated urban design and engineering 
design outcome for the proposal, through the utilisation of visual impact 
assessment to identify and summarise the visual and landscape 
character opportunities and issues within the study area. This, in turn, 
has guided the development of the concept design process by avoiding 
or mitigating potential impacts wherever possible.

2.2 OVERVIEW OF THE PROPOSAL

Roads and Maritime Services (Roads and Maritime) propose to 
provide a heavy duty road over approximately 28 kilometres of the 
Newell Highway between Mungle Back Creek and Boggabilla within 
the Moree Plains local government area, NSW, from chainages 
87,400 to 114,900.
The main features of the proposal are:
• Provide a heavy duty pavement

• Widen the existing highway or construct a new two lane highway 
adjacent to the existing highway

• Provide dedicated overtaking lanes
• Upgrade intersections
• Improve access to private property

• Upgrade drainage to improve the Newell Highway flood immunity 
when feasible and reasonable

The main features of the proposal are discussed in the following 
sections.

HEAVY DUTY PAVEMENT UPGRADE

The existing thin granular pavement and embankment material along the 
proposal alignment would be upgraded with a widened and stabilised 
pavement material capable to withstand loads from large heavy vehicles 
and double road trains.

INCREASED ROAD WIDTH

The existing pavement seal width varies throughout the proposal, 
typically between seven and nine metres and a formation width of about 
ten metres. The proposal would widen the pavement seal width to about 
12 metres.

Where environmental and physical constraints allow it, the upgraded 
cross section of the road would typically have:
• A 0.5 metre verge with minimum 4:1 batters on each direction
• A two metre sealed shoulder on each direction
• A 3.5 metre lane on each direction
• A one metre wide centreline.

OVERTAKING LANES

There would be an auxiliary lane between chainages 107,400 and 
108,900 on the north bound and between chainages 103,550 and 
105,500 on the south bound to allow for slower vehicles to be overtaken. 
Overtaking lanes would be line marked so all traffic is initially directed 
into the left hand lane with the inner lane being used to overtake.

PUBLIC ROAD INTERSECTION IMPROVEMENTS

The proposed local road intersection improvements and locations are as 
follows:
• Basic right turn and basic left turn

 ¬ Dorans Road ( Chainage 91,880)
• Basic right turn and auxiliary left turn

 ¬ Hohns Road (Chainage 93,500)
• Basic right turn and auxiliary left turn with rural bus stop

 ¬ Garbage Depot Access (114,700)
• Channelised right turn and basic left turn

 ¬ Letterbox Road/Doggedly Boggabilla (Chainage 98,380)
 ¬ Lowes Road (113,530)

PRIVATE PROPERTY ACCESS IMPROVEMENTS

Three types of private road intersection improvements would be 
provided:
• A Rural Basic Right-turn Treatment with rural bus stop layout would

be provided at all homestead accesses which provide access to three
or more dwellings to the Newell Highway

• Rural Basic Right-turn Treatment with standard rural property access
and rural bus stop layout would be provided where existing
arrangements are in place

• Standard rural property access treatment would be provided at all
other accesses to the Newell Highway.

ROAD FURNITURE

Road furniture would include:
• Safety barriers at locations where identified as necessary
• Signposting
• Improved road delineation.
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DRAINAGE UPGRADES

The proposal would replace all existing culverts along the alignment with 
new culverts. New additional culverts would also be provided on sections 
of the alignment crossing Whalan Creek floodplain and other major 
watercourses to manage afflux impact and enhance road flood immunity. 
The new culverts are likely to be reinforced concrete pipes but reinforced 
concrete box culverts could be also considered. 

Culverts would also be provided under local road intersections to provide 
continuity for table drains. The existing longitudinal drainage system 
comprising of low embankments with no kerbs would be maintained.

WATER SUPPLY INFRASTRUCTURE

A new water pump on the Macintyre River and groundwater boreholes 
if necessary, would be built to facilitate the construction and future road 
maintenance activities carried out by Roads and Maritime along the 
alignment.

Macintyre River water pump

A water pump to extract water from the Macintyre River would be needed 
to meet the water needs for the construction of the proposal and to meet 
future road maintenance activities once the proposal is in operation. 

The water pump would be located about 250 metres along South Street 
towards the Macintyre River. South Street is currently a gravel road 
leading to the Boggabilla boat ramp and picnic area.

• Water pump
• Pump house. Structure enclosing the water pump
• Road surface treatment and widening to enable safe water trucks

access and turning movements.

Roads and Maritime would need Moree Plains Shire Council consent 
to build the above infrastructure in Lot 7046 DP 1031001 and South 
Street road reserve. Water Supply Works Approval under the Water 
Management Act 2000 would be also needed.

The method used to undertake this study follows the ‘Guideline for 
Landscape Character and Visual Impact Assessment’ (Roads and 
Maritime, 2013).

LANDSCAPE CHARACTER ASSESSMENT

The Guideline provides the following definition of landscape character:

‘The combined quality of built, natural and cultural aspects that make up 
an area and provide its unique sense of place.’

In landscape character assessment, magnitude refers to the type of 
proposal and its compatibility with the existing landscape character. The 
scale of elements, as well as its location or setting, all have a bearing on 
the magnitude of the physical presence of the proposal.  

Sensitivity refers to how sensitive the character of the setting is to the 
proposed change. A judgement has been made as to the quality of the 
landscape, its cultural and historical importance to the community, scenic 
quality, and overall composition of the place and its inhabitants.

Landscape character impact is the combination of the magnitude and 
sensitivity rating in accordance with the Impact Assessment Grading 
Matrix (refer to Figure 1-1).

VISUAL IMPACT ASSESSMENT

The potential visual impact of the proposal is assessed in relation to a 
number of key viewpoints. Locations and directions of chosen viewpoints 
are representative of the range of viewpoints both within the visual 
catchment of the proposal.

Magnitude of change to existing views refers to the nature and scale of 
the proposal, and the extent and proximity of the view to it. Magnitude 
represents the contrast in scale, form and type of proposal to the location 
and context to which it is to be placed.  

Sensitivity is the measure of the visual importance of the view and 
is dependent on the distance between viewer and the proposal, the 
category of viewer and the elements of the proposal that are visible.

Visual impact is the combination of the magnitude and sensitivity rating 
in accordance with the Impact Assessment Grading Matrix (refer to 
Figure 1-1).

2.3 ASSESSMENT METHODOLOGY

Groundwater boreholes

The installation of boreholes would only be considered if necessary but 
these are unlikely at this time. If boreholes are necessary, any borehole 
location would be based on results from geotechnical and groundwater 
investigations, and would meet the following criteria:

• Located near the proposal construction footprint
• Located on land with low ecological and heritage value
• Located on Roads and Maritime or Crown land
• Located at least 200 metres away from noise and air quality sensitive

receivers
• Good access to existing roads.

URBAN DESIGN

Urban design recommendations have been provided for landscape 
formations, roadside furniture and landscape works as they can 
contribute positively to the character of both the highway and the 
surrounding landscape. These recommendations would be refined 
further during detailed design and inform the Urban Design Strategy for 
the proposal.
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Roads and Maritime have produced a comprehensive list of design 
guideline documents aimed at achieving good urban design outcomes. 
This report has been undertaken with reference to the following 
published documents:

•	 Beyond the Pavement (Roads and Maritime, 2014)
•	 Landscape Guideline (RTA, 2008)
•	 Environmental Impact Assessment Guidance Note, Guidelines for 

Landscape Character and Visual Impact Assessment (Roads and 
Maritime, 2013).

Other documents referenced include:
•	 HW17 Mungle Back Creek to Boggabilla heavy duty pavement, Draft 

Flora and Fauna Assessment, (Arcadis 2016)
•	 HW17 Newell Highway Mungle Back Creek to Boggabilla Heavy Duty 

Pavement Noise Impact Assessment (Wilkinson Murray, 2016) 
•	 HW17 Newell Highway Mungle Back Creek to Boggabilla Heavy Duty 

Pavement PACHCI Stage 2 Aboriginal Heritage Assessment (Artefact, 
2016)

•	 HW17 Newell Highway Mungle Back Creek to Boggabilla Heavy Duty 
Pavement Non-Aboriginal Heritage Assessment (Artefact, 2016) 

•	 HW17 Newell Highway Mungle Back Creek to Boggabilla Heavy Duty 
Pavement Flooding Assessment (Artefact, 2016)

•	 Aboriginal Heritage Assessment - Moree Plains Shire Council LEP, 
(Heritage Concepts 2009)

•	 Brigalow Belt South Bioregion, http://www.environment.nsw.gov.au/
bioregions/BrigalowBeltSouthBioregion.htm, NSW Office of Heritage 
and Environment (sourced 2016)

•	 Darling Riverine Plains Bioregion, http://www.environment.nsw.gov.
au/bioregions/Darling RiverinePlainsBioregion.htm, NSW Office of 
Heritage and Environment (sourced 2016)

•	 Newell Highway: History and Development, http://www.ozroads.com.
au, OzRoads: The Australian Roads Website (sourced 2016).

2.4 URBAN DESIGN GUIDANCE

BEYOND
THE

PAVEMENT
URBAN DESIGN POLICY PROCEDURES AND DESIGN PRINCIPLES

ROADS AND MARITIME SERVICES CENTRE FOR URBAN DESIGN

Landscape guideline
Landscape design and maintenance guidelines to improve the quality,  
safety and cost effectiveness of road corridor planting and seeding

Environmental Impact 
Assessment Practice Note
Guideline for Landscape Character 
and Visual Impact Assessment

EIA-N04

ROADS AND MARITIME URBAN DESIGN GUIDELINES

BEYOND THE PAVEMENT

Urban Design Policy, 
Procedures and Design 
Principles

The impact assessment grading matrix, adopted from Guideline for 
Landscape Character and Visual Impact Assessment (Roads and 
Maritime 2013), shown in Figure 1-1 is used in both the landscape 
character and visual impact assessments. The matrix illustrates how 
magnitude and sensitivity ratings are combined to achieve an overall 
impact rating.

Ma g n i t u d e

High Moderate Low Negligible

S
e

n
S

i
t

i
v

i
t

y

High High Impact High-Moderate Moderate Negligible

Moderate High-Moderate Moderate Moderate-Low Negligible

Low Moderate Moderate-Low Low Negligible

Negligible Negligible Negligible Negligible Negligible

 
Figure 2-1: Impact Assessment Grading Matrix
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This chapter provides a discussion of the study area’s key urban, 
environmental and cultural factors that would affect the design of the 
heavy duty pavement system on this section of the Newell Highway. The 
purpose of this background information is to understand the individual 
aspects that make up the landscape character of the study area and to 
identify broad scale urban design opportunities that may be applied to 
the proposal.

Further detail can be obtained by reviewing the relevant specialist 
consultant reports.

3. CONTEXTUAL ANALYSIS
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3.1 LOCATION 

The Newell Highway is an important inland route linking Melbourne and 
Brisbane. The study area for the heavy duty pavement construction 
is located between the Mungle Back Creek culvert (86.9 km north of 
Moree) to just south of the Boggabilla Coles Express (114.9 km north 
of Moree) in northern New South Wales, just south of the Queensland 
border. The study area is located wholly within the Moree Plains Shire 
Council in the North West Slopes region (refer figure 2.1). Moree is 
located about 480 km by road south west of Brisbane and about 630 km 
by road north of Sydney.
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Figure 3-1: Location (source: Base map - Google Maps)

6 HW17 MUNGLE BACK CREEK TO BOGGABILLA HEAVY DUTY PAVEMENT | URBAN DESIGN CONCEPT, LANDSCAPE CHARACTER AND VISUAL IMPACT ASSESSMENT REPORT | SPACKMAN MOSSOP MICHAELS FOR ARCADIS| JANUARY 2017



This section of the Newell Highway is located within the Brigalow Belt 
South Bioregion (Northern Outwash subregion) to the south and the 
Darling Riverine Plain Bioregion (Castlereagh-Barwon subregion) to the 
north. The topography of these subregions is flat to slightly undulating, 
typical of the expansive alluvial floodplain that stretches west from the 
footslopes of the Great Dividing Range to the Darling River (Plate 2-1).

Design principles
• The relationship between the highway alignment and the existing 

terrain is carefully considered to ensure that the essential qualities of 
the topographic experience are preserved for the road user

• The design of the fill embankments is carefully considered in order to 
integrate them with the form and character of the existing terrain.

The study area falls within the Barwon - Darling Catchment. A number 
of watercourses cross the highway including Mungle Back Creek, 
Wallaby Creek and Whalan Creek (Plate 2-2). There are also a number 
of tributaries and lagoons associated with these watercourses which 
are inundated during periods of high flows from the upper catchment. A 
network of drainage channels traverse the northern section of the study 
area to convey runoff from the irrigated cropping fields to large dams, 
watercourses and lagoons.

The Macintyre River is the major watercourse to the north of the 
proposal, and flows to the east of Boggabilla forming the border between 
New South Wales and Queensland.

Design principles
• Appropriate revegetation along watercourses assists with erosion 

protection along the banks.

3.2 GEOLOGY AND SOILS 3.3 LANDFORM AND TOPOGRAPHY 3.4 HYDROLOGY AND DRAINAGE

Geology is dominated by Quaternary sediments in the form of alluvial 
fans and outwash slopes, underlain by basalt. Soils to the south of the 
study area consist of red loams and heavy brown clays. Grey, brown and 
black cracking clays, known as black soil, dominate the northern section 
of the study area. These soils are highly suitable for cropping which 
dominates the region.

Design principles
• Weed-free topsoil from cleared areas is stripped and reused in 

revegetation areas.  Depending on the location from which it has 
been sourced, the topsoil may require amelioration to suit the 
intended revegetation species.

Plate 3-1: Typical flat alluvial floodplain of the study area Plate 3-2: Whalan Creek floodplain viewed from Newell Highway Plate 3-3: Brigalow - Belah woodland next to highway
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3.6 FAUNA

The study area is a highly modified landscape with much of the native 
vegetation removed for agriculture. Areas of native vegetation exist 
within the road corridor and along watercourses, however, much of it 
is fragmented, supporting low species diversity (Draft Flora and Fauna 
Assessment, Arcadis). Refer to Figure 2-2.

Five native vegetation communities were identified in the study area:

• Brigalow - Belah Woodland (Plate 2-3)
• Belah Woodland
• Poplar Box Shrubby Woodland
• River Red Gum Open Woodland
• Windmill Grass - Blue Grass derived grassland of the Moree Plains of

the Brigalow Belt South Bioregion.

One threatened ecological community, as defined by the Threatened 
Species Conservation Act 1995 (TSC Act) has been identified in the 
study area. The Brigalow - Belah Woodland vegetation community is part 

3.5 FLORA

A number of threatened fauna species have been identified as having 
moderate or high occurrence in or adjoining the highway corridor (Draft 
Flora and Fauna Assessment, Arcadis). These are summarised in the 
following table:

SPECIES COMMON NAME TSC ACT EPBC ACT
Anseranas 
semipalmata

Magpie Goose Vulnerable

Calyptorhynchus 
lathami

Glossy Black-Cockatoo Vulnerable N/A

Daphoenositta 
chrysoptera

Varied Sittella Vulnerable N/A

Ephippiorhynchus 
asiaticus

Black-necked Stork Endangered

of the Brigalow ecological community, classified as endangered under 
the TSC Act. 

Potential impacts associated with the proposal include the loss of 75.3 
hectares of vegetation including the Brigalow ecological community 
(Draft Flora and Fauna Assessment, Arcadis).

Design principles
• Clearing of native vegetation is avoided or minimised wherever

possible and will comply with the clearing limits set by the REF.
• Roadside revegetation mixes are consistent with adjacent existing

native plant communities
• Endangered Ecological Communities and fauna connectivity corridors

are connected with additional revegetation within the proposal 
works.

• Management measures will be required to minimise the risk of
introduction and spread of weeds.

Figure 3-2: Vegetation communities and hydrology
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3.7 HERITAGE 

ABORIGINAL HERITAGE

The study area is the traditional land of the Kamilaroi people. The 
Kamilaroi nation consisted of many smaller family groups. They utilised 
the rich riverine habitats as a source of food (Heritage Concepts, 2009).

Site inspections undertaken by Artefact in March and December 2016, 
identified five artefact scatter sites and ten scarred trees within 40 metres 
either side of the highway (HW17 Newell Highway Mungle Back Creek to 
Boggabilla Heavy Duty Pavement PACHCI Stage 2 Aboriginal Heritage 
Assessment, Artefact, 2016), refer to Figure 2-2. Their assessment 
suggests there is the potential for further Aboriginal archeological sites 
within or near the highway corridor.

SPECIES COMMON NAME TSC ACT EPBC ACT
Grantiella picta Painted Honeyeater Vulnerable Vulnerable
Hieraaetus 
morphnoides

Little Eagle Vulnerable N/A

Jalmenus eubulus Pale Imperial Hairstreak Critically 
Endangered

N/A

Lophoictinia isura Square-tailed Kite Vulnerable
Macropus dorsalis Black-striped Wallaby Endangered N/A
Nyctophilus corbeni Corben’s Long-eared 

Bat
Vulnerable Vulnerable

Pomatostomus 
temporalis temporalis

Grey-crowned Babbler 
(eastern subspecies)

Vulnerable N/A

Fauna habitat within the road corridor is highly fragmented, specifically 
the woodland habitats, which occur mostly as narrow linear remnants. 
Vegetative links that facilitate the movement of fauna are limited to 
riparian corridors associated with Mungle Back Creek and Whalan Creek 
(Draft Flora and Fauna Assessment, Arcadis). Hollow-bearing trees, 
suitable for a variety of fauna groups are located within the study area, 
particularly in the vicinity of ancillary facility No. 2 and the Boggabilla 
boat ramp. 

Design principles
• Clearing of native vegetation associated with the highway corridor is 

minimised in order to maintain the connectivity of existing habitats 
and minimise habitat fragmentation

• Remnant vegetation is retained between the proposal boundary and 
the clearing boundary where feasible and reasonable.
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Figure 3-3: Land use and heritage

The study area is comprised of one reasonably homogenous area as a 
result of the combinations of landscape types, land uses and the impact 
of human activity. The area is characterised by the generally flat, vast 
alluvial floodplain. Roadside vegetation varies in location and density, 
influencing views of the surrounding landscape experienced by the road 
user.

Heading north from the North Star Rest Area, the highway corridor is 
reasonably well vegetated on both sides as it traverses Mungle Back 
Creek. On the rise out of the creek crossing, tree planting is located to 
the east with expansive views over dryland cropping fields provided to 
the west. These views terminate on vegetation delineating the fields and 
creeklines.

At Hohns Road, widespread views over undulating pastures can be seen 
before vegetation on both sides of the highway provides a slight sense of 
enclosure. However, filtered views can still be had over cropping land to 
the east.

3.9 LAND USE 3.8 CULTURAL AND SCENIC VALUES

Land use in the area since European settlement in the 1830s to 1840s 
has consisted primarily of pastoralism and later agriculture. Before this, 
the region supported population of Aboriginal people living in productive 
floodplain habitats.

Between Mungle Back Creek and Boggabilla, the agricultural land 
consists mainly of cropping land used for wheat, other cereals and beans 
in the southern end and irrigated cotton in the north. Cattle and sheep 
grazing is also prevalent in the middle sections of the study area.

The only settlement in the vicinity of the study area is Boggabilla, a small 
village with a population of just over 600 people on the southern banks of 
the Macintyre River.

Design principles
• Maintaining and enhancing local and regional connectivity are 

important considerations in relation to land use and communities. Any 
areas of residual land resulting from the upgrade works are carefully 
integrated, and are revegetated where appropriate with consideration 
given to proposed/ future land uses.

NON ABORIGINAL HERITAGE

The first significant expedition within the area was undertaken by Major 
Sir Thomas Mitchell around 1831-32. This opened the area up to further 
European exploration and pastoral settlement. The arrival of settlers 
displaced the Kamilaroi people and caused conflict over competition 
for food and water (Heritage Concepts, 2009). Moree was gazetted 
as a town in 1862. Boggabilla Courthouse (1896) on Merriwa Street 
is listed on the NSW State Heritage Register (HW17 Newell Highway 
Mungle Back Creek to Boggabilla Heavy Duty Pavement Non-Aboriginal 
Heritage Assessment, Artefact 2016).

The current sealed Newell Highway, north of Moree took fourteen years 
to construct and was opened in 1973 (Ozroads, 2016).

Design principles
• Aboriginal cultural sites would be left undisturbed wherever possible.
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The Newell Highway forms a major portion of the inland road link 
between Melbourne and Brisbane. The highways southern terminus 
is at the Victorian border at Tocumwal where it joins the Goulburn 
Valley Highway. The highway runs about 1045 km in a north-easterly 
direction to Goondiwindi on the Queensland border where it links with 
the Cunningham Highway to Brisbane and the Leichhardt Highway to 
Rockhampton. 

The highway is a major freight, commercial and tourist link in the central 
west of New South Wales, linking regional towns including Narrandera, 
West Wyalong, Forbes, Parkes, Dubbo, Coonabarabran, Narrabri and 
Moree. It intersects with a number of major highways providing east-west 
access to other regional towns.

Local roads and adjoining properties within the extent of the study area, 
directly access the highway.

3.10 TRANSPORT INFRASTRUCTURE 

Design principles
• The highway upgrade will improve safety by providing greater 

separation between oncoming traffic, and by providing better access 
to local roads and private property.

Reasonably dense roadside planting continues on both sides of the 
highway around Letterbox Road and Whalan Creek. North of Whalan 
Creek, the view is again revealed, to the west over pastures with 
scattered trees and cropping land to the east. This character is fairly 
consistent until the airfield access road where the dominant view is over 
pastures with scattered trees on both sides of the highway.

The landscape of the study area is reasonably consistent with the 
character of other roads in the region.

DESIGN PRINCIPLES

• Careful consideration is given to the relationship between the form 
and character of the upgraded highway 

• As the highway would be visible from numerous locations, the overall 
highway upgrade is designed to ‘fit’ visually with the surrounding 
landscape character as much as possible through appropriate 
alignment, earthworks and planting.

11CONTEXTUAL ANALYSIS
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This chapter identifies landscape character zones along the length of the 
study area and provides a description of the attributes that make up each 
landscape character zone.  The sensitivity of each landscape character 
zone is then assessed, and a rating provided in accordance with the 
Impact Assessment Grading Matrix (Figure 1-2).

4. LANDSCAPE CHARACTER ANALYSIS
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Roads and Maritime’s ‘Guideline for Landscape Character and Visual 
Impact Assessment’ (Roads and Maritime, 2013) provides the following 
definition of landscape character:

‘The combined quality of built, natural and cultural aspects that make up 
an area and provide its unique sense of place.’

The study area has been divided into three Landscape Character Zones 
(LCZ) as illustrated in Figure 3-1. The LCZs generally reflect the land use 
and urban character of the areas surrounding the Newell Highway.  

The three Landscape Character Zones are:

• Agricultural land
• Boggabilla village
• Macintyre River foreshore.

This chapter also discusses the sensitivity for each LCZ. Sensitivity 
refers to how sensitive the character of the setting is to the proposed 
change. A judgement has been made as to the quality of the landscape, 
its cultural and historical importance to the community, scenic quality, 
and overall composition of the place and its inhabitants. The following 
sensitivity judgements have been used as the basis for this assessment:

• Places with high social, recreational, and historical significance to 
local residents have higher sensitivity

• Generally, water and natural environments are more highly valued 
than modified areas, though views over rolling farmland are still highly 
valued

• Areas of unique scenic quality have higher sensitivity
• A pristine environment would have greater sensitivity with less ability 

to absorb new elements in the landscape than modified landscapes 
or those areas with contrast and variety of landscape types.

4.1 LANDSCAPE CHARACTER ZONES

LCZ 1 - AGRICULTURAL LANDS

The majority of the study area consists of the vast, generally flat alluvial 
floodplain with much of the land use consisting of dryland cropping, 
predominately wheat, but also barley, chickpeas, canola and sorghum, 
interspersed with cattle and sheep grazing on modified pastures 
containing scattered native trees. At the northern end of the LCZ, 
irrigated cropping, particularly cotton, dominates.

The flat topography allows for widespread views from the highway over 
the agricultural landscape. These views can vary over the course of 
the year depending on crop rotation and the amount of water within 
the various watercourses that cross the highway. Roadside vegetation 
is scattered along the length of the highway, generally to the one side, 
screening views and providing visual contrast to the open fields.

A number of single storey residential buildings are located at regular 
intervals along the length of the highway. Most of these are located 
away from the highway or are screened by roadside vegetation, and are 
accessed by gravel lanes. Farm infrastructure, such as windmills and 
silos are visible from the highway, particularly at the northern end of the 
LCZ.

The zone has an attractive and cohesive rural character with widespread 
views and is considered to have Low sensitivity.

Plate 4-1: View grazing land on modified pastures in LCZ 1

Plate 4-2: View over irrigated cotton fields in LCZ 1

Plate 4-3: View over dryland cropping fields in LCZ 1
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LCZ 2 - BOGGABILLA VILLAGE

The village of Boggabilla is located north of the proposed construction of 
the heavy duty pavement on the Newell Highway, however, it is adjacent 
to the Macintyre River parkland where the proposed pump house would 
be located.

The village is located at the intersection of the Newell Highway and the 
Bruxner Highway at the edge of the Macintyre River on the New South 
Wales and Queensland border. It is laid out on a grid of streets, with 
wide grassed or gravel verges, containing single storey houses on large 
blocks with good tree and shrub coverage. The small commercial centre 
is located at the highway junction, consisting of a number of small shops, 
a pub and a motel. A large silo is prominent as the village is approached 
from the south.

Due to the dominant residential character, the zone is considered to have 
Moderate sensitivity.

LCZ 3 - MACINTYRE RIVER FORESHORE

The Macintyre River foreshore LCZ is located to the east of Boggabilla 
village, between Brown Street and the river. It is heavily vegetated with 
trees and a dense shrub understorey, screening views from the street to 
the river. 

A gravel lane at the intersection of South street and Brown Street leads 
to a small grassed picnic area by the river consisting of concrete picnic 
settings under corrugated iron shelters with brick barbecues. Boat 
access is provided to the river via an informal dirt track.

This small picnic area is quite rundown, however it has been assessed 
as having a Moderate sensitivity.

Plate 4-4: View north travelling on residential Merriwa Street, Boggabilla in 
LCZ 2 (source: Google Street View)

Plate 4-5: View of small group of shops on the Newell Highway, Boggabilla in 
LCZ 2 (source: Google Street View)

Plate 4-6: Small picnic area on the banks of the Macintyre River in LCZ 3

Plate 4-7: Entry to the picnic area of South Street, Boggabilla in LCZ 3
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Figure 4-1: Landscape character zones

Figure 4-1: Landscape character zones
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This chapter identifies and describes the urban design objectives and 
principles that have been developed to guide the concept design for the 
proposal, to ensure that the proposal is physically, visually, and 
operationally integrated with the surrounding environment.  Following 
this, a number of urban design recommendations are provided for 
project-wide structures, landscape formations, roadside furniture, and 
landscape works.

5. URBAN DESIGN STRATEGY
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5.2 URBAN DESIGN AND STRATEGY

The urban design strategy has been developed from the objectives and 
principles, to achieve an integrated concept design for the proposal.

This section describes the interrelationship between the works and the 
adjoining areas in the form of an indicative urban design strategy. The 
strategy presented here includes treatments to landscape formations, 
roadside furniture and planting to integrate the proposal with the existing 
character of the local area. 

KEY COMPONENTS OF THE WORKS

The key components of the works include:

• Landscape formations
• Roadside furniture
• Landscape

LANDSCAPE FORMATIONS

Earthworks (mainly fill) are required for the widening and realignment of 
the Newell Highway. The earthworks required are generally modifications 
to existing landscape formations.

In general, the principle is to limit the footprint of roadworks in order to 
minimise the clearing of the adjacent grassland and woodland.

The general response to landform recommended is:

• Provide a flatter embankment profile (4H:1V or flatter) to better fit with 
the surrounding landform

Rationale
• Views from the road improve the driving experience, sense of place 

and orientation
• Views of the road can be improved where the embankments are 

integrated with the existing landscape through shaping and 
revegetation

• Flattening of batters creates a larger surface area of revegetation to 
occur. Do not flatten batters where additional tree loss would result as 
existing trees provide better initial screening than new revegetation

• Revegetation of embankments allows for better integration of the 
embankments with the character of the surrounding landscape. This 
is further improved where vegetation is matched to the surrounding 
vegetation.

5.1 URBAN DESIGN OBJECTIVES AND PRINCIPLES

OVERVIEW

In any road upgrade project, the experience of the road user and viewer 
is significantly improved through careful consideration of all design 
disciplines and elements.

There are a number of elements that require careful design consideration 
to ensure maximum integration of the engineering design with the 
existing natural and built environment. These elements include cut and 
fill batters, walling, drainage structures, bridges, fences and barriers, 
pump house, planting and landscaped surfaces.

To guide the design development and implementation of these design 
elements, urban design objectives are developed.

The objectives define the most important outcomes to be achieved as a 
result of the proposed upgrade, taking into account both the road corridor 
and its relationship with surrounding areas. Urban design objectives are 
implemented in accordance with the performance themes of safety, cost 
effectiveness and sustainability as outlined in Roads and Maritime policy 
document Beyond the Pavement (2014). 

URBAN DESIGN OBJECTIVES AND PRINCIPLES

The following urban design objectives and principles have been devised 
to guide the development of the concept design outcome for the 
proposal. 

Objective: Protect and enhance existing views, character and 
cultural values of the corridor and surrounding 
landscape.

Design principles:
• Maintain and enhance the landscape experience of the driver
• Retain and reinforce the character of the route, in particular the 

distinction between open pastures and roadside vegetation
• Maximise opportunities to enhance the driver experience through the 

borrowed landscape outside of the road corridor, to foster a sense of 
place for the journey along the Newell Highway

• Draw on existing vistas and views to create a sequence of opening 
and enclosed views for the motorists

• Minimise tree clearing. Wherever possible retain and protect existing 
trees as important features defining the future character of the road

• Minimise impact on the Macintyre River foreshore through the 
remediation of vegetation removal.

Objective:  To maintain the integrity of existing ecological systems.

Design principles:
• Minimise the physical footprint of the highway upgrade, including 

during the construction stages
• Minimise the impact of the highway upgrade on native vegetation
• Avoid the introduction of environmental weeds
• Implement comprehensive water quality control measures
• Maintain the integrity of indigenous plant communities and topsoils
• Maintain the ecological functionality and long-term sustainability of 

revegetated areas.
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LANDSCAPE

Overview

Highway planting and revegetation aims to integrate the proposal with 
the surrounding agricultural landscape, thereby assisting to minimise the 
potential visual and ecological impact of the new works. 

The general approach to the planting design is to provide a well 
vegetated road corridor that aims to integrate the highway with the 
surrounding landscape and provide motorists with a sense of place along 
the highway journey. In order to achieve this, the planting must strike 
a balance between screening the highway and works areas from the 
sensitive views from surrounding areas and maintaining key views from 
the highway to the surrounding landscape.

The planting and revegetation design also aims to minimise the potential 
ecological impacts of the proposal by stabilising earthworks to prevent 
erosion, and reinforce existing habitats and ecological corridors through 
species selection. Several different techniques have been developed 
to achieve these goals. Techniques employed would be based on 
landscape context and the best and most-efficient means to achieve 
these goals.

Landscape strategy

The planting strategy has been guided by the following design principles:

• Revegetation of residual land affected by highway construction work
• The type of revegetation would be determined by a combination of 

surrounding landscape character eg. rural as well proximity to existing 
ecological habitats and wildlife corridors

• Revegetation of outside verges wherever possible to minimise the 
visual scale of the highway

• Revegetation of fill embankments and shallow cut batters to stabilise 
the earthworks, minimise their visual impact and integrate them with 
the character of the surrounding landscape

• Provision of planting and revegetation to screen the temporary 
ancillary works areas from sensitive adjacent land uses

• Use of provenance plant material (plants grown from locally collected 
seeds) wherever feasible

• Species selected need to have minimal or no maintenance 
requirements

• Use of screening planting at the pump station that is consistent with 
existing vegetation.

Implementation methods

The proposal would be revegetated utilising a combination of techniques, 
as follows (refer Table 4.1):

• Planting
• Hydroseeding
• Compost blanket
• Direct seeding.

Revegetation summary

Table 4.1 summarises the revegetation methods for the proposal.

Table 5-1: Revegetation methods

TECHNIQUE LOCATION OF USE

Planting  ¬ To highlight intersections, provide screening or 
shade

Hydroseeding  ¬ Restoration of temporary ancillary works areas 
where vegetation has been impacted

Compost blanket  ¬ Embankments associated with the highway 
alignment and maintenance/ construction 
access tracks

Direct seeding  ¬ Old highway alignment

DOCUMENTATION

 ¬ Standard RMS specifications (R176 Seed Procurement, R178 Vegetation)
 ¬ Preparation of species lists. refer to species lists for indicative species

OPPORTUNITIES

 ¬ Cost effective broad-scale solution utilising endemic seed material sourced 
from the local region

 ¬ Provides better long-term outcome than planting as seedlings develop 
faster

CONSTRAINTS

 ¬ Limited control over where specific species germinate
 ¬ Timing of seed application may suit proposal but not individual species
 ¬ Lack of available water - approximately 0.035ML per hectare required for 

implementation 

ROADSIDE FURNITURE

Safety Barriers

Safety barriers along the roadside generally consist of wire rope safety 
barriers (WRSB), G4 W beam barriers or Type F safety barriers. Every 
effort has been made to eliminate hazards that necessitate the need for 
barriers. This has been achieved by:

• Changing fill embankments from 2H:1V to 4H:1V
• Relocating non-frangible objects outside of the clear zone
• Changing the design of the hazard to make it non-hazardous, eg use 

of a frangible post instead of a non-frangible post.

Wire rope safety barriers

Wire rope safety barriers are the preferred type of road safety barrier 
as they allow for visual connections from the highway to the local 
landscape. WRSB would be used in the following situations:

• On fill embankments of 2H:1V grade, higher than 2 m above natural 
ground

• To protect non-frangible objects located in the clear zone.

G4 W beam safety barriers

G4 W beam safety barriers are only used where it is not possible to use 
WRSB, for example:

• Approaches to some structures.

Type F safety barriers

Type F safety barriers are used only where it is not possible to obtain 
sufficient clearances for dynamic deflection, for example:

• Bridge approaches.

Bus stop shelters

The provision for bus shelters will be determined following consultation 
with Moree Plains Shire Council.
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Revegetation species

A planting and revegetation palette would be developed for the proposal, 
based on the species endemic to the proposal study area and site.

The species mixes would be categorised based on existing grassland 
vegetation formations and communities and located closely to these 
original communities and where appropriate, in order to revegetate the 
areas affected by construction where open views are desirable. Typically, 
a diverse understorey within an open tree canopy will be the desired 
outcome for much of the proposal. Figure 4.1 demonstrates a typical 
cross section of the proposal.

The revegetation communities are noted in Table 4.2, discussed in 
Section 2.5 and mapped in Figure 2.2.

Table 5-2: Revegetation communities

VEGETATION COMMUNITY VEGETATION STRUCTURE SPECIES

Brigalow - Belah Woodland Woodland in the eastern extent of the study 
area with a sparse understorey and grassy 
groundlayer.

Trees: 

Shrubs: 
 

Groundcover:

Acacia harpophylla, Casuarina cristata, Eucalyptus populnea subsp. 
Bimbil
Geijera	parviflora,	Enchylaena	tomentosa,	Apophyllum	anomalum,	
Eremophila mitchellii, Rhagodia spinescens, Sclerolaena sp. 
Copperburrs
Enteropogon acicularis, Panicum queenslandicum var. 
Queenslandicum, Sporobolus caroli, Chloris truncata

Belah Woodland Woodland in the south extent of the study 
area, with a scattered tree and shrub layers 
separated by expanses of the grassy 
understory. 

Trees:
Shrubs:

Groundcover:

Casuarina cristata, Acacia pendula
Geijera	parviflora,	Eremophila	mitchellii,	Rhagodia	spinescens,	
Vachellia farnesiana
Enchylaena tomentosa, Chloris truncate, Cymbopogon refrectus, 
Alternanthera denticulata, Calandrina ptychosperma, Enteropogon 
acicularis

Poplar Box Shrubby 
Woodland

Woodland with scattered tree layer, a 
sparse shrub layer and diverse groundlayer 
consisting of grasses and herbs, 
associated with alluvial clay soils.

Trees:
Shrubs:
Groundcover:

Eucalyptus populnea subsp. Bimbil, Callitris glaucophylla
Geijera	parviflora,	Rhagodia	spinescens,	Vachellia	farnesiana
Dichanthium sericeum subsp. sericeum, Chloris truncata, Eulalia aurea, 
Panicum effusum

River Red Gum Open 
Woodland

Small patch of woodland with scattered tree 
layer, a sparse shrub layer and diverse 
groundlayer consisting of grasses and 
herbs, associated with Mungleback Creek 
and Whalan Creek.

Trees:
Shrubs: 

Groundcover:

Eucalyptus camaldulensis
Acacia	pendula,	Geijera	parviflora,	Rhagodia	spinescens,	Vachellia	
farnesiana
Sclerolaena birchi, Calandrina ptychosperma, Cymbopogon refractus, 
Panicum queenslandicum, Aristida ramosa, Sporobolus crebra, 
Euchiton sphaericus

Windmill Grass - Blue 
Grass derived grassland of 
the Moree Plains of 
Brigalow Belt South 
Bioregion

Grassland with sparsely distributed canopy 
trees.

Trees:
Groundcover:

Casuarina cristata, Eucalyptus populnea subsp. bimbil
Chloris truncata, Dichanthium sericeum subsp. sericeum, Sporobolus 
caroli, Enteropogon acicularis
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Figure 5-1: Typical cross section of new road alignment
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This chapter provides an assessment of the impact of the proposed 
proposal on the landscape character of the zones identified in Chapter 
3. The landscape character assessment relates to the built, natural 
and cultural aspects that makes a place unique, while the visual 
impact assessment is intended to identify design improvements that 
can address adverse impacts either through design integration or as 
mitigation measures.  

6. LANDSCAPE CHARACTER ASSESSMENT

25LANDSCAPE CHARACTER ASSESSMENT



6.2 LANDSCAPE CHARACTER IMPACT

IMPACT ON LCZ 1 - AGRICULTURAL LAND

At the southern end of the LCZ, north of the North Star Rest Area, an 
ancillary facility, on the northern side of Mungle Creek Road, would 
require the removal of existing grassland and possibly trees, and would 
remain during the construction period. This area would be revegetated 
following construction.

At the southern end of the heavy duty pavement works, the alignment 
of the highway shifts about 20 m to the east of the current highway 
alignment. The new pavement would be about 12 m wide, about four 
metres wider than the existing highway, and on a 4:1 embankment of 
varying widths. The proposal would maintain this alignment until Hohns 
Road. Existing grassland and Brigalow - Belah Woodland would be 
removed for the construction of the highway. The redundant highway 
would be removed and the area seeded with native grassland. Trees 
would be provided where necessary to retain the existing character and 
outside of clear zones.

Just north of Hohns Road, construction moves back online. The highway 
would be about two metres wider on both sides and would be slightly 
elevated. About 400 m north of Whalan Creek, the alignment again 
moves about 20 m to the east of the existing highway until the tie-in at 
the northern end of the study area, requiring the removal of grassland 
and woodland. 

There would be overtaking lanes in two locations, 1.5 km and 2 km long, 
which would extend the width of the pavement to 15.5 m. Intersections 
at existing public roads and private property access would be improved. 
Bus stops with shelters would be provided at local road intersections.

An ancillary facility would be located on the eastern side of the Newell 
Highway, between the northern end of the works and the Coles Express. 
It would require the removal of existing trees and would remain during 
the construction period. Following construction, trees would be planted to 
reinstate the area to its current character.

The works would require the removal of a substantial amount of 
grassland, and some tree planting, however, replacement plantings 
would mitigate the impact as they mature over time. The overall extent of 

6.1 OVERVIEW

Roads and Maritime’s ‘Guideline for Landscape Character and Visual 
Impact Assessment’ (Roads and Maritime, 2013) provides the following 
definition of landscape character:

‘The combined quality of built, natural and cultural aspects that make up 
an area and provide its unique sense of place.’

The study area has been divided into three LCZs as discussed in 
Chapter 3 and as illustrated in Figure 3-1. The sensitivity of each zone 
was assessed and a summary of the ratings are presented in Table 5-1.

Landscape Character Zone Sensitivity

LCZ 1 Low

LCZ 2 Moderate

LCZ 3 Moderate

Table 6-1: LCZs sensitivity ratings

This chapter describes the magnitude of the impact of the Newell 
Highway proposal for each LCZ and the resulting landscape character 
impact is outlined for each zone.

For the landscape character assessment, magnitude refers to the 
type of proposal and its compatibility with the character of the existing 
landscape. All anticipated elements of the proposal, including the 
alignment, road infrastructure, planting, lighting, etc, are considered.  
The scale of elements (height, length), as well as its location or setting 
(within woodland, rural land, or over creek crossings), all have a bearing 
on the magnitude of the physical presence of the proposal.  

A high magnitude results if the proposal is a major development or 
piece of road infrastructure and contrasts highly with the surrounding 
landscape, or entails heavy modification of the existing landscape. This 
would occur as a result of the large scale removal of existing vegetation. 
A moderate magnitude rating would result if the proposal is moderately 
integrated into the landscape. A low magnitude rating would occur if the 
proposal is of a small scale and integrates well into the landscape.

The magnitude impact rating also considers whether the proposal has a 
positive or negative impact on the landscape character of the zone. For 
example, a proposal may be of a large scale but may provide beneficial 
outcomes such as increased open space, enhancement of the areas 
‘sense of place’, better connectivity and a safer road environment. 

Impact is the combination of the magnitude and sensitivity rating in 
accordance with the Impact Assessment Grading Matrix (refer to Figure 
1-2 on page 5).

26 HW17 MUNGLE BACK CREEK TO BOGGABILLA HEAVY DUTY PAVEMENT | URBAN DESIGN CONCEPT, LANDSCAPE CHARACTER AND VISUAL IMPACT ASSESSMENT REPORT | SPACKMAN MOSSOP MICHAELS FOR ARCADIS| JANUARY 2017



the highway footprint would increase by about one third and the highway 
would be slightly elevated. Therefore, the magnitude is assessed to be 
Low. 

Landscape Character Assessment

Sensitivity Low
Magnitude Low
Landscape Character Impact Low

IMPACT ON LCZ 2 - BOGGABILLA VILLAGE

The access road from the corner of Brown Street and South Street to 
the pump house, boat ramp and picnic Facilities on the foreshore of the 
Macintyre River would be upgraded from gravel to a paved surface.

Due to the small scale of the proposal on the edge of the LCZ, the 
magnitude in this zone is considered Negligible. 

Landscape Character Assessment

Sensitivity High
Magnitude Negligible
Landscape Character Impact Negligible

IMPACT ON LCZ 3 - MACINTYRE RIVER FORESHORE

The existing gravel road from the corner of Brown Street and South 
Street to the boat ramp and picnic facilities would be paved. A new pump 
house structure would enclose the proposed water pump that would 
extract water from the Macintyre River to meet the water needs for 
the construction of the proposal and to meet future road maintenance 
activities once the proposal is in operation. A water pipe would travel 
from the pump house along the southern side of the South Street 
road reserve. During construction, a number of water trucks would be 
required.

The proposal would be visible to boat ramp and picnic area users. 
However, due to the small scale of the proposal and the possibility to 
screen the pump house with vegetation, the magnitude of impact within 
this zone is considered to be Low. 
Landscape Character Assessment

Sensitivity Moderate
Magnitude Low
Landscape Character Impact Moderate to Low

The landscape character impact assessment of the proposal described 
above, represents a qualitative assessment based on the three LCZs.  
The results of these assessments range from Moderate to Low to 
Negligible and are summarised in the Table 5-2.

LCZ Sensitivity Magnitude Impact

LCZ 1 Low Low Low
LCZ 2 High Negligible Negligible
LCZ 3 Moderate Low Moderate to Low

Table 6-2: LCZs Impact Assessment Summary

The greatest impacts caused by the proposal on the landscape character 
occur where the magnitude is greatest. Sensitivity is moderate in 
Boggabilla village, however, the magnitude of impact on this LCZ is 
negligible. The magnitude impacts of the proposed works on landscape 
character are predominately low, as the works occur within an 
established highway corridor and are mostly screened from adjoining 
houses by roadside vegetation and distance. Some roadside vegetation 
would be removed for the proposal, however, replacement plantings 
would restore any impact on landscape character as they mature over 
time.

Out of the three LCZs, the range of landscape character impact ratings 
were determined as follows:

• No LCZs would have High impact on landscape character
• No LCZs would have High to Moderate impact on landscape 

character
• No LCZs would have Moderate impact on landscape character
• One LCZ would have Moderate to Low impact on landscape 

character
• One LCZ would have Low impact on landscape character
• One LCZ would have Negligible impact on landscape character.

6.3 SUMMARY OF LANDSCAPE CHARACTER IMPACT
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7. VISUAL IMPACT ASSESSMENT

This chapter assesses the potential visual impact of the proposal in 
relation to a number of key viewpoints. It is based on the existing pattern 
of land use and development adjoining the highway corridor. The method 
of assessment involved:

• Defining the scale or size, form and type of proposal within the 
context of the study area

• Establishing an estimated visual catchment, through desktop 
analysis

• Identifying key viewpoints from where the proposal would be visible
• Assessing the level of potential visual impact for viewers at these 

viewpoints from the proposal.
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7.1 VISUAL IMPACT METHODOLOGY

VISUAL CATCHMENT

The extent from which the proposal would be visible from adjoining areas 
varies along the length of the study area.  It is influenced by topography, 
vegetation, land uses and associated buildings. A detailed field and 
desktop assessment was undertaken to determine the area from where 
the proposal would be visible, defined as the Visual Envelope Map 
(VEM), as illustrated in Figure 6-1.

Views to the proposal are widespread due to the flat topography, 
cropping land and lack of vegetation. In some locations, native 
vegetation adjoins one or both sides of the highway, generally 
constraining views to motorists using the highway. 

The visual receivers of the proposal include residents, tourists, workers, 
Boggabilla boat ramp and picnic area users and motorists including 
North Star rest area users.

VIEWPOINT LOCATIONS

Within the VEM, key viewpoints have been identified along the highway 
corridor, at entries to private properties, local roads and at public 
domain areas. This involved the analysis of views, from the highway, 
to identify the extent to which houses and other buildings were visible. 
This provided an indication of the likely level of visibility from these 
buildings, as it was not feasible to inspect private residences to check 
potential views from these properties. Locations and directions of chosen 
viewpoints are representative of the range of viewpoints both within and 
beyond the highway corridor, and are indicated in Figure 6-1.

VISUAL IMPACT ASSESSMENT

The magnitude of change to existing views and the sensitivity of the 
viewer has been assessed for each of the chosen viewpoints.

Magnitude

Magnitude of change to existing views refers to the nature and scale of 
the proposal, and the extent and proximity of the view to it. Magnitude 

represents the contrast in scale, form and type of proposal to the location 
and context to which it is to be placed.  

A high magnitude results if the proposal is of a major scale and is 
considered out of scale or uncharacteristic of the existing visual 
character, or if there is considerable modification to the existing 
landscape. A moderate magnitude would result if the proposal is 
prominent but not considered to be substantially uncharacteristic with 
the existing visual character. A low magnitude results if there is minimal 
alteration to the existing view and the proposal is of a scale and nature 
that is consistent with the existing visual character. 

Sensitivity

Sensitivity is the measure of the visual importance of the view and is 
dependent on:

• Distance between viewer and the proposal
• The category of viewer, for example, resident, worker, shopper, open 

space user
• The elements of the proposal that are visible
• Importance of the view, for example, identified in tourist guides, static 

or moving viewpoint, do people deliberately seek the view.

Visual sensitivity includes the consideration of the perceived cultural and 
historical values of the visual environment and the elements within it.

Generally, viewers with the highest sensitivity include:

• Residents who have existing attractive views that will be affected by 
the proposal

• Users of public open space where their attention is focused on the 
visual landscape, for example, lookouts or other scenic natural areas

• Communities that place high cultural and historical significance on the 
visual landscape.   

Viewers with the lowest sensitivity are most likely to be:

• Employees focused on their work

• Motorists whose attention is focused on driving.

Impact

Impact is the combination of the magnitude and sensitivity rating in 
accordance with the Impact Assessment Grading Matrix (refer to Figure 
1-2).

The following pages contain an assessment quantifying the visual impact 
at each viewpoint. The impact ratings are measured on their impact 
relative to each other within the scope of the proposal rather than to an 
absolute scale covering all potential forms of impact.

KEY VIEWPOINTS

A total of 16 viewpoints have been identified on the basis of the criteria 
outlined above. Each viewpoint is comprised of the following summary 
information:

• Location
• Viewpoint selection rationale
• Proposal elements visible
• Visual impact based on assessment of magnitude of change and 

sensitivity
• Mitigation measures that have been incorporated into the landscape 

and engineering designs.

The viewpoints are as indicated in Figure 6-1 and are listed from south to 
north.
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Figure 7-1: Visual Envelope Map (VEM)
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VIEWPOINT 1

Location:  
Toilet facilities, North Star Rest Stop, looking north.  

Viewer:  
Motorists  

Elements of the proposal visible:   
• Ancillary facility No 1.  

Sensitivity Magnitude Impact

Moderate Low Moderate to Low
Despite being next to the highway, motorists 
would have moderate sensitivity due to the 
extended time spent in the rest area and their 
ability to focus their attention on the wider rural 
view.  

The ancillary facility No 1, including fencing, 
facilities, plant and stockpiles, would be visible 
in the mid distance. During construction, the 
magnitude would be considered moderate. 
Following construction, the site would be 
restored to its existing condition as a minimum, 
reducing magnitude to low.  

7.2 VISUAL IMPACT ASSESSMENT

VIEWPOINT 2

Location:  
North Star Rest Stop, looking north.  

Viewer:  
Motorists

Elements of the proposal visible:  
• Ancillary facility No 1.

Sensitivity Magnitude Impact

Moderate Low Moderate to Low
Despite being next to the highway, motorists 
would have moderate sensitivity due to the 
extended time spent in the rest area and their 
ability to focus their attention on the wider rural 
view.  

The ancillary facility No 1, including fencing, 
facilities, plant and stockpiles, would be visible 
in the mid distance. During construction, the 
magnitude would be considered moderate. 
Following construction, the site would be 
restored to its existing condition as a minimum, 
reducing magnitude to low.  

Newell Highway
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VIEWPOINT 3

Location:  
Mungle Creek Road, 100m east of Newell Highway, looking west.  

Viewer:  
Local residents, motorists  

Elements of the proposal visible:  
• Ancillary facility No 1.  

Sensitivity Magnitude Impact

Low Low Low
Local residents driving on the gravel road would 
have low sensitivity due to the low numbers of 
viewers.

The ancillary facility No 1 including fencing, 
facilities, plant and stockpiles, would be visible 
in the mid distance. During construction, the 
magnitude would be considered moderate. 
Following construction, the site would be 
restored to its existing condition as a minimum, 
reducing magnitude to low.  

VIEWPOINT 4

Location:  
Private access lane on western side of Newell Highway, opposite Booroola, looking north.  

Viewer:  
Motorists  

Elements of the proposal visible:  
• New two lane highway on a high embankment to the east of the existing highway  
• Loss of existing vegetation  
• New vegetation to replace existing disused highway.  

Sensitivity Magnitude Impact

Low Low Low
Motorists would have low sensitivity in this 
highway environment.  

The new highway would be about one third 
wider than the existing highway and would be 
located to the east of the existing highway, and 
would require the removal of a number of 
existing trees. The existing highway would be 
revegetated with grassland and some trees to 
maintain the current character.  

Newell Highway
Mungle Creek Road
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VIEWPOINT 5

Location:  
Entry to Burradoo, western side of Newell Highway, looking north.  

Viewer:  
Local residents, motorists

Elements of the proposal visible:  
• New two lane highway on a high embankment to the east of the existing highway  
• Loss of existing vegetation  
• New vegetation to replace existing disused highway.  

Sensitivity Magnitude Impact

Low Low Low
Motorists would have low sensitivity in this 
highway environment.   
Local property owners would have slightly more 
sensitivity, however, this would not be enough 
to increase the overall rating.  

The new highway would be about one third 
wider than the existing highway and would be 
located to the east of the existing highway, and 
would require the removal of a number of 
existing trees. The existing highway would be 
revegetated with grassland and some trees to 
maintain the current character.  

VIEWPOINT 6

Location:  
Entry to Burringbar, eastern side of Newell Highway, looking south.  

Viewer:  
Local residents, motorists

Elements of the proposal visible:  
• New two lane highway on a high embankment to the east of the existing highway  
• Loss of existing vegetation  
• New vegetation to replace existing disused highway.  

Sensitivity Magnitude Impact

Low Low Low
Motorists would have low sensitivity in this 
highway environment.   
Local property owners would have slightly more 
sensitivity, however, this would not be enough 
to increase the overall rating.  

The new highway would be about one third 
wider than the existing highway and would be 
located to the east of the existing highway, and 
would require the removal of a number of 
existing trees, reducing the slight sense of 
enclosure in this area. The existing highway 
would be revegetated with grassland and some 
trees to maintain the current character.  

Newell Highway Newell Highway
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VIEWPOINT 7

Location:  
Letterbox Road, 100m west of Newell Highway, looking east.  

Viewer:  
Local residents, motorists

Elements of the proposal visible:  
• New two lane highway on a high embankment to the east of the existing highway  
• Loss of existing vegetation.  

Sensitivity Magnitude Impact

Low Low Low
Motorists on Letterbox Road would have low 
sensitivity.

The new highway would be about one third 
wider and slightly higher than the existing 
highway, however, it would be on the same 
alignment. Some trees on the eastern side of 
the highway would be removed, however, new 
trees would be provided, outside of clear zones.  

VIEWPOINT 8

Location:  
Newell Highway, 200m south of the bridge over Whalan Creek, looking north.  

Viewer:  
Motorists  

Elements of the proposal visible:  
• New two lane highway on a high embankment to the east of the existing highway  
• Loss of existing vegetation.  

Sensitivity Magnitude Impact

Low Low Low
Motorists would have low sensitivity in this 
motorway environment.  

The new highway would be about one third 
wider than the existing highway, however, it 
would be on the same alignment. The new road 
would tie in with the existing bridge over Whalan 
Creek. Some trees would be removed on both 
sides of the highway, however, new trees would 
be provided, outside of clear zones.  

Newell Highway
Letterbox Road
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VIEWPOINT 9

Location:  
Entry to Coppymurrumbilla, western side of Newell Highway, looking south.  

Viewer:  
Local residents, motorists

Elements of the proposal visible:  
• New two lane highway on a low embankment to the east of the existing highway  
• Loss of existing grassland and trees in the distance  
• New vegetation to replace existing disused highway.  

Sensitivity Magnitude Impact

Low Low Low
Motorists would have low sensitivity in this 
highway environment.   
Local property owners would have slightly more 
sensitivity, however, this would not be enough 
to increase the overall rating. 

The new highway would be about one third 
wider than the existing highway and would be 
located to the east of the existing highway. 
Some trees in the distance on the eastern side 
of the highway would be removed, however, 
new trees would be provided, outside of clear 
zones.  

VIEWPOINT 10

Location:  
Entry to Allandale, eastern side of Newell Highway, looking north.  

Viewer:  
Local residents, motorists

Elements of the proposal visible:  
• New two lane highway on a low embankment to the east of the existing highway  
• Loss of existing grassland and trees in the distance  
• New vegetation to replace existing disused highway.  

Sensitivity Magnitude Impact

Low Low Low
Motorists would have low sensitivity in this 
highway environment.   
Local property owners would have slightly more 
sensitivity, however, this would not be enough 
to increase the overall rating. 

The new highway would be about one third 
wider than the existing highway and would be 
located to the east of the existing highway. A 
small number of trees in the distance on the 
eastern side of the highway would be removed, 
however, new trees would be provided, outside 
of clear zones to maintain existing landscape 
character. 

Small number of 
trees removed

Newell HighwayNewell Highway

40 HW17 MUNGLE BACK CREEK TO BOGGABILLA HEAVY DUTY PAVEMENT | URBAN DESIGN CONCEPT, LANDSCAPE CHARACTER AND VISUAL IMPACT ASSESSMENT REPORT | SPACKMAN MOSSOP MICHAELS FOR ARCADIS| JANUARY 2017



VIEWPOINT 11

Location:  
Air AG entry road, eastern side of Newell Highway, looking south.  

Viewer:  
Motorists

Elements of the proposal visible:  
• New two lane highway on a low embankment to the east of the existing highway  
• Loss of existing grassland  
• New vegetation to replace existing disused highway.  

Sensitivity Magnitude Impact

Low Low Low
Motorists would have low sensitivity in this 
highway environment.   
Local property owners would have slightly more 
sensitivity, however, this would not be enough 
to increase the overall rating. 

The new highway would be about one third 
wider than the existing highway and would be 
located to the east of the existing highway. New 
vegetation would be provided to replace the 
disused section of highway to maintain existing 
landscape character. 

VIEWPOINT 12

Location:  
Lowes Road, 100m west of Newell Highway, looking east.  

Viewer:  
Local residents, motorists

Elements of the proposal visible:  
• New two lane highway on a low embankment to the east of the existing highway  
• Loss of existing grassland and trees on the far side of the highway  
• New vegetation to replace existing disused highway.  

Sensitivity Magnitude Impact

Low Low Low
Motorists on Lowes Road would have low 
sensitivity.  

The new highway would be about one third 
wider and slightly higher than the existing 
highway, however, it would be on the same 
alignment. Some trees on the eastern side of 
the highway would be removed, however, new 
trees would be provided, outside of clear zones.  

Newell Highway
Lowes Road

41VISUAL IMPACT ASSESSMENT



VIEWPOINT 13

Location:  
Coles Express, Newell Highway, Boggabilla, looking south.  

Viewer:  
Motorists, workers

Elements of the proposal visible:  
• Ancillary facility No 3
• Loss of existing trees.  

Sensitivity Magnitude Impact

Low Negligible Negligible
Motorists and shoppers would have low 
sensitivity in this highway environment

Ancillary facility No 3, including fencing, 
facilities, plant and stockpiles, would be visible 
in the mid distance behind the existing trees. 
During construction, the magnitude would be 
considered low. Following construction, the site 
would be restored to its existing condition as a 
minimum, reducing magnitude to negligible.  

VIEWPOINT 14

Location:  
Group of houses on Brown Street, near South Street, Boggabilla looking north-east.  

Viewer:  
Local residents, motorists

Elements of the proposal visible:  
• Upgraded access road to service water pump.  

Sensitivity Magnitude Impact

Moderate Low Moderate to Low
Residents would have high sensitivity to 
change, however, the small extent of works 
would reduce the sensitivity to moderate.

The access road to the pump house would be 
sealed. Trees would be removed for the 
construction of the access road turning circle, 
however, these would not be visible from this 
viewpoint. Water tanks would be prevalent 
during construction, however, would only be 
required for maintenance activities during 
operation.

Newell Highway Brown Street

Ancillary facility No. 3 
(behind treess)
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VIEWPOINT 15

Location:  
South Street, between the picnic area and boat ramp facilities on the Macintyre River and Brown Street, looking west.  

Viewer:  
Boat ramp and picnic area users, motorists  

Elements of the proposal visible:  
• Upgraded access road and turning circle to service pump house
• Pump house
• Removal of vegetation including mature trees  

Sensitivity Magnitude Impact

Moderate Moderate Moderate
Park users would have moderate sensitivity as 
they are accessing the area for recreational 
activities.  

The access road and turning circle would be 
sealed. The pump house would be located on 
the way to the picnic facilities and introduce a 
new built form. The turning circle would alter the 
views by introducing a large paved area in an 
undeveloped setting. The pump house itself 
would be screened by new vegetation, over time 
this would reduce its visibility.

VIEWPOINT 16

Location:  
Property off Kildonan Road, Kurumbul, looking south-west.  

Viewer:  
Local residents  

Elements of the proposal visible:  
• None  

Sensitivity Magnitude Impact

High Negligible Negligible
Residents would have high sensitivity to 
change.

Existing vegetation on the northern side of the 
Macintyre River would screen the pump house 
from this location.
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7.3 VISUAL IMPACT SUMMARY

A total of 16 viewpoints form the basis of the visual impact assessment. 
The viewpoints are focused across the range of anticipated magnitudes 
and sensitivities including residents, pedestrians, park users, shoppers 
and motorists, providing a more even ratings outcome. A summary of the 
assessment results are presented Table 6-1.

Out of the 16 selected viewpoints, the range of visual impact ratings 
were determined as follows:

• No viewpoints would have High visual impact
• No viewpoints would have High to Moderate visual impact
• One viewpoint would have Moderate visual impact
• Three viewpoints would have Moderate to Low visual impact
• Ten viewpoints would have Low visual impact
• Two viewpoints would have Negligible visual impact.

Ratings of Moderate to Low occur in locations where the sensitivity is 
the greatest, in places where people tend to linger and their attention is 
focussed on the wider landscape, for example, the North Star Rest Area 
and the picnic area on the shores of the Macintyre River. The magnitude 
of the proposal is considered low in nearly all cases as visual impacts, 
such as tree removal, would be mitigated by replacement plantings.

Landscape and urban design mitigation strategies have been developed 
from the outcomes of the landscape character and visual assessments, 
as a way of mitigating the potential impacts, and have been incorporated 
into the Urban Design Strategy in Chapter 4. These mitigation measures, 
as well as those to be further considered in the detailed design stage of 
the proposal are discussed in the following Chapter 7.  

LCZ Sensitivity Magnitude Impact

VP 1 Moderate Low Moderate to Low
VP 2 Moderate Low Moderate to Low
VP 3 Low Low Low
VP 4 Low Low Low
VP 5 Low Low Low
VP 6 Low Low Low
VP 7 Low Low Low
VP 8 Low Low Low
VP 9 Low Low Low

VP 10 Low Low Low
VP 11 Low Low Low
VP 12 Low Low Low
VP 13 Low Negligible Negligible
VP 14 Moderate Low Moderate to Low
VP 15 Moderate Moderate Moderate
VP 16 High Negligible Negligible

Table 7-1: Visual Impact Summary
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8. MITIGATION STRATEGY & CONCLUSION

This chapter describes the mitigation measures that have been included 
as part of the proposal, described in Chapter 4 of this report and a 
summary of further mitigation measures to be considered during the 
detailed design and construction phases of the proposed proposal. 
They have been developed in accordance with the urban design and 
landscape objectives and principles, outlined in Chapter 4. This section 
also presents a brief conclusion.
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Roads and Maritime policy seeks positive design outcomes for all its 
projects, and to deliver safe, efficient and high quality infrastructure. A 
key principle is for projects to fit into the surrounding landscape and the 
avoidance of adverse visual impacts.

This working paper forms part of the environmental assessment of the 
proposed upgrade. Based on Roads and Maritime policy environmental 
impact assessment is part of the project design process. Assessment 
should result in ongoing design consideration that

• Produces concepts that inherently avoid or otherwise minimise 
environmental impacts, thereby reducing the need for ‘add-on’ 
mitigation

• Identifies opportunities to improve the corridor’s built, natural and 
community environment and produce a high quality public domain 
that is fit for the purpose of the project.

Such opportunities are captured in mitigation measures.

Landscape character impact and visual impacts are equally important in 
the assessment of the proposal and its impacts. This dual assessment 
helps to define the impacts, improve road and urban design decisions, 
design outcomes and develop more specific mitigation measures.

The mitigation measures constitute the means to minimise or avoid 
the identified landscape character and visual impacts and maximise 
positive outcomes. These mitigation measures are also designed to 
improve environmental conditions or lessen the physical impacts on the 
environment.

The mitigation measures should be considered in the refinement of 
the design in future stages of the proposal to ensure a robust urban 
and landscape design solution that protects and enhances the existing 
landscape character and visual quality of surrounding areas. The 
following measures have been identified for the proposed construction 
of heavy duty pavement on the Newell Highway between Mungle Back 
Creek and Boggabilla.

The mitigation measures that have been undertaken during the 
development of the Urban Design Strategy follow. 

8.1 MITIGATION STRATEGY

MAINLINE WORKS

As a result of the construction of the heavy duty pavement involving 
a new highway alignment to the east of the existing highway for a 
majority of the proposal, and widening on the existing alignment in other 
locations, areas of grassland and woodland would need to be removed 
within the existing highway corridor. Regrading works would also be 
required on both sides of the highway. Mitigation measures would 
include:

• The potential visual impact of earthwork will be minimised by 
integrating it with the adjoining landform. This will be achieved by 
gradually flattening the grades at the ends of the fill embankments in 
order to avoid sharp transitions, where feasible and reasonable

• Cleared areas will be revegetation with grassland and woodland 
species (including grasses, groundcovers and shrubs, depending on 
sight line requirements) to match the landscape character to adjoining 
roadside areas and to screen the project from existing properties, 
where feasible and reasonable

• Proposed pump house at the Boggabilla boat ramp site will be 
screened with vegetation. 

CONSTRUCTION IMPACTS

The following mitigation measures would be implemented during 
construction:

• Once construction is complete, or progressively throughout the works 
where possible, return these sites to at least their pre-construction 
state

• Opportunities will be identified to retain existing trees within the 
ancillary facilities

• Temporary lighting will be screened or diverted to reduce 
unnecessary light spill on residences.



The study area for the heavy duty pavement construction is for the 27.5 
kilometre length of the Newell Highway between Mungle Back Creek and 
Boggabilla. The Newell Highway runs through a vast, gently undulating, 
alluvial floodplain consisting of a number of agricultural uses and incised 
by a number of watercourses.  

Understanding the built, natural and cultural character of this section 
of the Newell Highway and its surrounds, analysing the impacts of 
the proposal, identifying opportunities, and articulating urban design 
objectives and principles have been integral components of the design 
approach to this proposal. An iterative, inter-disciplinary, process has 
been adopted to:

• Protect and enhance existing views, character and cultural values of 
the corridor

• Maintain the integrity of existing ecological systems.  

The proposal aims to carry out a heavy duty pavement upgrade 
and would introduce a number of elements into the environment, as 
described in Section 1.3 of this Report, including:

• Widening and in some cases, realigning the road pavement to 
withstand heavy duty traffic

• Widening for overtaking lanes in two locations
• Rural basic right-turn treatment intersection with rural bus stop layout 

and B-Triple turning paths would be provided at five public road 
junctions and other private property access improvements

• Replacing existing culverts and new additional culverts to improve 
road flood immunity

• Installing a new water pump at Macintyre River to meet the water 
needs for the construction of the proposal and to meet future 
maintenance activities

• New planting works.

The overall character of the Newell Highway would remain largely intact, 
however, there would be unavoidable adverse visual and landscape 
character impacts which require mitigation. The urban design objectives 
and principles developed take into account urban design and visual 
character not only for the study area itself, but also reflect its relationship 
with the surrounding rural area. The urban design strategy has been 
developed to achieve an integrated outcome that helps fit the proposal 
as sensitively as possible into its context and to minimise the impacts of 
the proposal on the character of the Newell Highway and its surrounds, 
through the incorporation of a number of mitigation measures. The urban 
design strategy would:  

• Minimise the removal of existing vegetation
• Provide a flatter embankment profile to better fit with the surrounding 

landform, 
• Incorporate materials and finishes for new road elements that are site 

appropriate  
• Include a planting design of appropriate species intended to integrate  

the proposal with the existing landscape.

Development of the proposal during the detail design phase should 
consider the key mitigation strategies outlined in this report to further 
integrate the works into the Newell Highway and its surrounds.
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EXECUTIVE SUMMARY 

Roads and Maritime Services (Roads and Maritime) propose to provide a heavy duty road over 

approximately 28 kilometres of the Newell Highway between Mungle Back Creek and Boggabilla 

within the Moree Plains local government area, NSW (the proposal). The main features of the 

proposal are to: 

 Provide a heavy duty pavement 

 Widen the existing highway or construct a new two lane highway adjacent to the existing 

highway 

 Provide dedicated overtaking lanes 

 Upgrade intersections 

 Improve access to private property 

 Provide road delineation, sign posting and roadside furniture 

 Upgrade drainage to improve the Newell Highway flood immunity when feasible and 

reasonable 

 Provide water supply infrastructure to help build and maintain the proposal. 

Artefact Heritage has been engaged by Arcadis to conduct an Aboriginal archaeological survey and 

assessment of the proposed design areas in accordance with Stage 2 of the Roads and Maritime 

Procedure for Aboriginal Cultural Heritage Consultation and Investigation (PACHCI) guidelines. This 

heritage assessment forms part of the Review of Environmental Factors (REF) being prepared for 

Roads and Maritime in accordance with the requirements of Part 5 of the NSW Environmental 

Planning and Assessment Act 1979 (EP&A Act). 

The aim of this report is to identify whether any Aboriginal objects or areas of archaeological potential 

would be impacted by the proposal, whether an Aboriginal Heritage Impact Permit (AHIP) would be 

required from the Office of Environment and Heritage (OEH), and to recommend if any further 

assessment and/or management or mitigation measures are required.  

The local area is characterised by level floodplains of deep alluvial or colluvial deposits. These are 

incised by ephemeral drainage lines and several larger waterways. Previous studies have identified 

scarred trees as the most numerous Aboriginal site in the area. The second most frequent Aboriginal 

site type is stone artefact scatters which range from individual artefacts to sites with estimated 

hundreds of artefacts.  

As part of the Roads and Maritime Stage 2 PACHCI procedure, a pedestrian survey of the proposal 

area was undertaken in conjunction with Elders and representatives of the Toomelah Local Aboriginal 

Land Council (LALC) and Gomeroi Native Title People. This survey found that the proposal area is 

largely disturbed due to the presence of existing roadway and road shoulders. This survey identified 

the following Aboriginal heritage items: 

One Potential Archaeological Deposit (PAD) – MBC PAD01 at a river terrace on the Macintyre River 

at Boggabilla. This PAD is not within the footprint of the current planned development. 

Three isolated Aboriginal stone artefacts in three different locations all located about one meter from 

the tarmac of the Newell Highway.  

Six Scarred trees, which have not been previously recorded were identified and confirmed as 

Aboriginal Scarred Trees. One of these, MBC Scarred Tree 4, is within five meters of the proposal 

area. 
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One Aboriginal stone artefact scatter has been identified as part of the recorded AHIMS site 02-4-

0024. This is about 7 meters north of the proposal area. 

Recommendations 

The proposal has been revised and redesigned so as to avoid impact to known Aboriginal sites  

The following recommendations were based on consideration of:  

 Statutory requirements under the National Parks and Wildlife Act 1974. 

 The requirements of the relevant guidelines: Roads and Maritime PACHCI,” ‘Guide to 

investigating, assessing and reporting on Aboriginal cultural heritage in NSW’ (OEH 2011), 

‘Code of practice for archaeological investigation of Aboriginal objects in New South Wales’ 

(DECCW 2010) and ‘Aboriginal cultural heritage consultation requirements for proponents’ 

(DECCW 2010). 

 The results of the background research, site survey and assessment. 

 The likely impacts of the proposal.  

Item Measure 

Avoiding impacts on 

scarred trees 

An appropriate exclusion zone will be defined by a qualified arborist and 

established around Scarred Trees 1, 2, 3, 4, 5 and 6. A barrier will be 

installed around each exclusion zone while construction is being 

undertaken. 

Avoiding impacts on 

AHIMS sites, potential 

archaeological deposit 

and artefacts 

An exclusion zone will be defined by a qualified archaeologist and a barrier 

will be erected around interface between the construction work zone and 

AHIMS 02-4-0024, 

AHIMS 02-4-0025, MBC PAD01, Artefact 1, Artefact 2 and Artefact 3 while 

construction is being undertaken. 

Unexpected 

archaeological finds 

A heritage induction will be provided to workers before construction begins. 

It will inform them of exclusion zones and guidelines to follow if unexpected 

heritage items or deposits are located during the work. 

Unexpected 

archaeological finds 

If unexpected archaeological finds are discovered, Roads and Maritime’s 

Standard Management Procedure for Unexpected Heritage Items (2015) will 

be followed. In addition, the NSW Heritage Division will be notified of the 

discovery of a relic, in accordance with Section 146 of the NSW Heritage 

Act 1977. 
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1.0 INTRODUCTION AND BACKGROUND 

1.1 Introduction 

Roads and Maritime Services (Roads and Maritime) propose to provide a heavy duty road over 

approximately 28 kilometres of the Newell Highway between Mungle Back Creek and Boggabilla 

within the Moree Plains local government area, NSW (the proposal). The main features of the 

proposal are to: 

 Provide a heavy duty pavement 

 Widen the existing highway or construct a new two lane highway adjacent to the existing 

highway 

 Provide dedicated overtaking lanes 

 Upgrade intersections 

 Improve access to private property 

 Provide road delineation, sign posting and roadside furniture 

 Upgrade drainage to improve the Newell Highway flood immunity when feasible and 

reasonable 

 Provide water supply infrastructure to help build and maintain the proposal. 

Artefact Heritage has been engaged by Roads and Maritime to conduct an Aboriginal archaeological 

survey and assessment of the proposed design areas in accordance with Stage 2 of the Roads and 

Maritime Procedure for Aboriginal Cultural Heritage and Consultation Investigation (PACHCI) 

guidelines. This heritage assessment forms part of the Review of Environmental Factors (REF) being 

prepared for Roads and Maritime in accordance with the requirements of Part 5 of the NSW 

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

The aim of this report is to identify whether any Aboriginal objects or areas of archaeological potential 

would be impacted by the proposal, whether an Aboriginal Heritage Impact Permit (AHIP) would be 

required from the Office of Environment and Heritage (OEH), and to recommend if any further 

assessment and/or management or mitigation measures are required.  

The proposal area is located within lands of the Goomeroi / Kamilaroi People (Heritage Concepts, 

2009). The Goomeroi / Kamilaroi are one of the largest Aboriginal nations in Australia and their affairs 

are often run by local representative groups. The Toomelah Local Aboriginal Lands Council is such a 

formally constituted representative entity, and was the primary source of Aboriginal consultation 

during this reporting. 

 

1.2 Proposal area 

The proposal area comprises approximately 28 kilometres of Newell Highway road corridor, proposed 

sites for ancillary areas and the Boggabilla boat ramp site. The proposal area extends between 

Roads and Maritime chainages 87,400 to 114,900. For the purposes of this report, the proposal area 

is defined as the extent of the area required for construction and operation of the proposal. This 

includes provision of new pavement, road widening or new roadway, overtaking lanes, road 

intersection improvements, improvements to private property access, road signage, delineation and 

roadside furniture, drainage upgrades, water supply infrastructure, construction work zones, erosion 

and sediment controls, stockpile areas and ancillary facilities as shown in Figure 1. A variable buffer 

of between 10 – 30 metres was surveyed around the proposal area where practicable. 
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Figure 1: Location of the proposal area 
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The linear extents of the proposal area are: (see Figure 1): 

 An area of approximately 500 metres in length at the eastern end of South Street, Boggabilla, 

Roads and Maritime proposed to construct a turnaround area and water pumping facility at 

this location 

 Approximately 28 kilometres along the Newell Highway from Boggabilla to Mungle Back 

Creek. 

The non-linear extents of the proposal area are: (see Figure 1): 

 Ancillary Facility 1 is a polygon measuring 380 m2 to the east of the Newell Highway adjacent 

to Boggabilla Cemetery. 

 Ancillary Facility 2 is a polygon measuring 4.4 hectares at former Council borrow site east of 

the Newell Highway below Dolgelly-Boggabilla Road. 

 Ancillary Facility 3 is a polygon measuring 300m2 at the north-east corner of the intersection of 

North Star Road and the Newell Highway. 

1.3 The Proposal 

The main features of the proposal are:  

 Provide heavy duty pavement 

 Widen the road 

 Provide dedicated overtaking lanes 

 Upgrade intersections 

 Improve access to private property 

 Provide road delineation, sign posting and roadside furniture 

 Upgrade drainage to improve the Newell Highway flood immunity to a 20-year average 

recurrence interval when feasible and reasonable 

 Provide water supply infrastructure to facilitate the construction and maintenance of the 

proposal. 

1.4 Report Structure 

The purpose of this report is to document the results of an investigation of Aboriginal heritage in 

accordance with Stage 2 of the Roads and Maritime PACHCI. The report will be included with the 

REF being prepared for the proposal as Appendix E Aboriginal heritage technical paper. As such, the 

structure of this report includes: 

 Section 2 – Statutory requirements: outlines relevant legislation for this assessment 

 Section 3 – Proposal area context: provides a succinct overview of the environmental and 

archaeological context of the proposal area 

 Section 4 – Survey methodology: methodology for the archaeological survey 

 Section 5 – Survey results: describes the site survey conducted for this assessment 
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 Section 6 – Analysis and discussion: provides a discussion of the results of the site survey 

 Section 7 – Significance assessment: provides an assessment of archaeological 

significance 

 Section 8 – Impact assessment: assesses potential impacts to identified Aboriginal sites 

 Section 9 – Management and mitigation measures: outlines relevant management and 

mitigation measures for the proposal 

 Section 10 – Recommendations 

1.5 Limitations and Constraints 

The scope of this assessment and associated field survey are based on information supplied by the 

proponent.  

1.6 Report Authorship and Acknowledgements 

This report was prepared by Michael Lever (Senior Heritage Consultant), with contributions by Alyce 

Haast and Stephanie Moore (Heritage Consultants). Management input and review was provided by 

Josh Symons (Principal) and Dr Sandra Wallace (Managing Director).  

Artefact acknowledge the support and direction provided by the following people during preparation of 

this report: 

 Steven Brailsford (Roads and Maritime) 

 Jeff Charlton (Roads and Maritime) 

 Javier Valderrama (Arcadis) 

 Stuart Cameron (Arcadis) 

1.7 Aboriginal Community Involvement 

Particular thanks are due to Uncle Reg Haines and Aunty Judy Duncan who participated in the entire 

survey and provided valuable information and insights. Their commitment, enthusiasm and presence 

served to guide the large number of Toomelah Local Aboriginal Land Council (TLALC) trainees who 

rotated through participation in the survey. Glynis McGrady of the TLALC provided invaluable 

organisational and logistics support. 
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2.0 STATUTORY REQUIREMENTS 

2.1 National Parks and Wildlife Act (1974) (NPW Act) 

The NPW Act, administered by the OEH provides statutory protection for all Aboriginal objects and 

places (consisting of any material evidence of the Aboriginal occupation of NSW) under Section 86 of 

the Act. 

The protection provided to Aboriginal objects applies irrespective of the level of their significance or 

issues of land tenure. However, areas are only gazetted as Aboriginal Places if the Minister is 

satisfied that sufficient evidence exists to demonstrate that the location was and/or is, of special 

significance to Aboriginal culture. 

The NPW Act was amended in 2010 and as a result the legislative structure for seeking permission to 

impact on heritage items has changed. A Section 90 permit is now the only AHIP available and is 

granted by the OEH. Various factors are considered by OEH in the AHIP application process, such as 

site significance, Aboriginal consultation requirements, ESD principles, project justification and 

consideration of alternatives. The penalties and fines for damaging or defacing an Aboriginal object 

have also increased. 

As part of the administration of Part 6 of the Act, OEH regulatory guidelines on Aboriginal consultation 

are in place, which are outlined in the Aboriginal Cultural Heritage Consultation Requirements for 

Proponents (2010). Guidelines are also in place for the processes of due diligence as outlined in the 

Due Diligence Code of Practice for the Protection of Aboriginal Objects in NSW (2010) in accordance 

with the 2010 amendment to the Act. There are no gazetted Aboriginal Places within the study. All 

Aboriginal objects, whether recorded or not are protected under the Act. 

2.2 Native Title Act (1994) 

The NSW Native Title Act 1994 was introduced to work in conjunction with the Commonwealth Native 

Title Act 1993. Native Title claims, registers and Indigenous Land Use Agreements are administered 

under the Act. A search of the National Native Tribunal applications register was undertaken for this 

assessment. The entirety of the proposal area of this report is located within lands subject to the 

Registered Native Title Claim NC2011/006 by the Gomeroi People, filed on 20/12/2011 (Gomeroi 

People NC2011/006 , 2012). However, the terms of this claim (par. 3) stipulate that any public works 

commenced before 23 December 1996 are excluded from Native Title Claim NC2011/006. The 

proposed works may therefore be excluded from the Gomeroi People Native Title Claim NC2011/006. 

2.3 Aboriginal heritage investigation guidelines 

The current investigation adheres to Stage 2 of the Roads and Maritime PACHCI and the OEH Code 

of practice. Stage 2 of the PACHCI involves the identification of Aboriginal sites and areas of 

archaeological potential within a particular proposal area. The investigation involves an 

archaeological survey conducted with representatives of the Toomelah Local Aboriginal Land Council. 

Where it is identified in the PACHCI Stage 2 investigation that Aboriginal sites or areas of 

archaeological potential will be impacted, Roads and Maritime commences Stage 3 of the PACHCI. 

Stage 3 includes comprehensive Aboriginal stakeholder consultation, archaeological test excavation 

(where required), an Aboriginal Focus Group (AFG) meeting, and preparation of an Aboriginal 

Cultural Heritage Assessment Report (CHAR) to support an AHIP application or SSI approvals. Stage 

4 of the PACHCI involves any mitigation measures required following approvals, such as 

archaeological salvage excavation or surface collection prior to impacts.  
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3.0 PROPOSAL AREA CONTEXT 

3.1 Aboriginal Archaeological and Ethnohistorical Context 

3.1.1 Aboriginal Ethnohistorical Context  

The Aboriginal group is located within lands of the Goomeroi / Kamilaroi People (Heritage Concepts, 

2009).  

The alignment of traditional Aboriginal groupings in the wider region of the proposal area have been 

subject to some debate (Heritage Concepts, 2009, p. 32). It is generally understood that the speakers 

of the Kamilaroi language group extended over an extremely large area of northern NSW. 

Many Aboriginal tribal boundaries in Australia have been determined from linguistic evidence. They 

are therefore only approximations. Simply identifying a named group of Aboriginal people who were 

once observed to inhabit an area may not provide much real insight to concepts or practices of land 

use at the time. Social interaction, tribal boundaries and linguistic evidence may not always correlate. 

Further, a western understanding of the nature of borders and boundaries appears incompatible with 

Aboriginal behaviours described by authors including W. Stanner (1905-1981). Stanner is probably 

the single most influential Australian anthropologist of the twentieth century,  

Stanner provided an analytic framework for understanding Aboriginal concepts of place and 

belonging, and practices of land use (Stanner, 1965). Stanner proposed that an integrated and nested 

scheme of spatial meanings best represented Aboriginal attachments to place and social 

organisation. These were: Estate, Range, Domain and Regime.  

The estate comprised core lands associated with an immediate patrilineal family group. 

The range generally included the estate, but also included wider ranging hunting and foraging areas. 

Domain was constituted of the combined estate and range. 

Regime describes the location of an Aboriginal group with respect to an over-arching land pattern or 

environment, (which may correlate to divisions in language group). Thus, Aboriginal groups may be 

depicted, or depict themselves, as River People, Dryland People, or Saltwater People to name a few 

examples 

Stanner noted that different elements of life and values were differently represented in these spatial 

concepts: 

Range was more important than estate from the aspect of survival. Estate was probably more 

important from the aspect in which social life expressed through institutions and culture the triumph 

over the problems of survival (Stanner, 1965, p. 3)British colonisation had a profound and devastating 

effect on the Aboriginal population of New South Wales. In the early days of the colony Aboriginal 

people were disenfranchised from their land as the British claimed areas for settlement and 

agriculture. The process of colonisation saw the appropriation of resources such as pasture, timber, 

fishing grounds and water sources, often at the expense of the local Aboriginal people.  

A large part of the destruction of Aboriginal culture may not have occurred through war with the 

British, or through British decimation of Aboriginal groups, but instead through disease and forced 

removal from traditional lands. The small pox epidemic of 1789 had a profound effect on the 

population of New South Wales, and would have impacted disastrously on Aboriginal groups 

(Karskens, 2010). 
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Historically, Aboriginal people have often been depicted as largely nomadic and predominantly living 

in ephemeral huts or shelters. In the past decade research, has indicated that these descriptions may 

be both inaccurate and written to serve a colonialist imperative. Through depicting Aboriginal people 

as transient and without established settlements or villages, authors may have sought to enhance 

notions of European ownership of Australia, and to diminish Aboriginal territorial claims. Recent re-

examination of works by first white explorers such as Mitchell, and also recent archaeological 

investigations support the proposal that at first encounter with Europeans, many Australian Aboriginal 

groups lived in what explorers described as ‘villages’ of relatively robust huts (Pascoe, 2014; 

Memmott, 2007; McDonald, J -The Australian, 2016; Government, 2016). 

Material culture 

A summary list of Aboriginal implements observed in use by early European explorers of the Moree 

Plains has been compiled by Balme (Balme, 1986). The list is reproduced in the Moree Aboriginal 

Heritage Study (Heritage Concepts, 2009, p. 34).  

This list is illustrative of both items that Aboriginal people would once have used, and the types of 

items that European male explorers deemed worth recording. It includes no grindstones or other 

items generally associated with women’s practices. Neither does it include Aboriginal flaked stone 

artefacts. 

Balme’s list comprises: 

 Bark containers or coolamon - for holding water, gathering berries and other substances 

 Boomerangs and throwing sticks – short wooden tools for hunting. 

 Cloaks - made of kangaroo skin. 

 Clubs or nulla nulla – designed for hand to hand combat  

 Hatchets – of hafted stone, for bark removal. Steel was also used after European contact. 

 Nets - for catching fish and birds. 

 Spears - with a variety of point types. 

 Fish traps - either of stone, or wood. 

An early account describes two villages in the Moree Plains region: 

Each hut was semi-circular, or circular, the roof conical, and from one side a flat 

roof stood forward like a portico, surrounded by two sticks. Most of them were 

close to the trunk of a tree, and they were covered, not as in other parts, by sheets 

of bark, but with a variety of materials, such as reeds, grass and boughs. (Mitchell, 

1839). 

Food 

Heritage Concepts (2009) note that Mitchell (1839) primarily described the utilisation of riverine 

resources in the Moree Plains area. This included the use of fish traps and nets. Other observers 

noted widespread consumption of yams, water yams, melons and other fruits, berries, roots and 

tubers. The observation by Balme (1986) of spears and kangaroo cloaks clearly indicates that 

macropod species were a hunted.  Strict ritual codes applied to the gathering and consumption of 

foods. 
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Social organisation and ritual practices 

As noted above in the description of Aboriginal estate and range, the connection of Aboriginal people 

to ‘country’ was patrilineal. Nevertheless, life was considerably shaped according to the moiety to 

which an Aboriginal person belonged. Moieties were matrilineal, and an individual took the moiety of 

their maternal grandmother. Moiety membership dictated social interactions, including whom one 

could marry or speak to. Thus, society was not only divided according to moiety, but moieties served 

as modes of affiliation and social cohesion which transcended tribal and territorial patriarchal 

boundaries (Heritage Concepts, 2009, p. 36).  

A complex web of interrelations and status came into play around ritual, in particular around initiation 

ceremonies. Boys went through a complex system of initiation, including tooth avulsion.  Boobera 

Lagoon, west of the proposal area is listed as an Aboriginal place on the Australian Register of the 

National Estate (Place ID 14805).  It has associations with a Rainbow Serpent Dreaming (Heritage 

Concepts, 2009). The surrounds of the Lagoon contain Aboriginal burials, and local Aboriginal 

tradition is that the area was used as an initiation site (Uncle R. Haines -pers com. 2016).  

3.1.2 OEH Aboriginal Heritage Information Management System (AHIMS) 

The location of Aboriginal sites is considered culturally sensitive information. It is advised that the 

information in this section, including the AHIMS data appearing on the heritage map for the proposal, 

be removed from this report if it is to enter the public domain. 

OEH maintains the Aboriginal Heritage Information Management System (AHIMS), a database of 

registered sites in NSW.  A search of the AHIMS database was undertaken on 8 January 2016, for 

the following area, which returned the details listed below and illustrated on  Figure 2 below. 

No Aboriginal sites listed on the OEH AHIMS site register are located within the proposal area. 

A total of 27 Aboriginal sites are recorded within the AHIMS site register search area (see Figure 2). 

OEH lists 20 standard site features that can be used to describe a site registered with AHIMS, and 

more than one feature can be used for each site. The frequency of recorded site types is summarised 

in Table 1 below. The 28 sites identified within the search area comprise the following types: 

Table 1: Frequency of site features from AHIMS data. 

Site feature Number Percentage of total 

Modified tree (carved or scarred) 21 75 

Artefact 7 25 
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Figure 2: OEH AHIMS site register search – regional context 
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Figure 3: OEH AHIMS site register results – Detail 1 
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Figure 4: OEH AHIMS site register results – Detail 2 
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Figure 5: OEH AHIMS site register results – Detail 3 
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3.1.3 Recorded Aboriginal Sites in the Vicinity of the Proposal area 

In accordance with the OEH code of practice, this section outlines a summary of recorded Aboriginal 

sites listed on the AHIMS site register in the vicinity of the proposal area. 

Four groups of registered sites are located in proximity to the proposal area, outlined below, from 

south to north. 

Mungle Back Creek 

These five sites were recorded as a site complex, during fieldwork undertaken for the Brigalow Belt 

South Bioregion study (see Section 3.1.3 below). The complex is located on either side of Mungle 

Back Creek, adjacent to the southern end of the proposal area, to the east of the Newell Highway.  

The recorded locations place the scarred trees on the north side of the Mungle Back Creek, and the 

artefact scatter on the south. 

 AHIMS No. 02-4-0039 (Mungle Creek Scarred Tree 1).  Bimble box, one scar (137x26cm)  

 AHIMS No. 02-4-0040 (Mungle Creek Scarred Tree 2).  Bimble box, one scar (123x30cm) 

 AHIMS No. 02-4-0041 (Mungle Creek 3).  Surface scatter comprising over 200 artefacts, 

consisting largely of silcrete and quartz but also including quartzite, chert, chalcedony, tuff and 

silicified sandstone.  Much of the site was covered with sediment from flooding, but there were 

areas of wash-out with high visibility 

 AHIMS No. 02-4-0048 (Mungle Creek Scarred Tree 5).  Bimble box (dead), one scar 

(115x20cm) 

 AHIMS No. 02-4-0056 (Mungle Creek Scarred Tree 4).  Bimble box (dead), one scar 

(79x32cm) 

Mungle Creek Tributary 

These two sites were recorded during fieldwork undertaken for the Brigalow Belt South Bioregion 

study. They are located on the east side of the Highway, adjacent to a first-order tributary of Mungle 

Creek. This was described as an ephemeral tributary or drainage depression, at the time of the 

recording. 

 AHIMS No. 02-4-0049 (Whalan Creek 15).  Artefact scatter on a gentle slope, comprising an 

estimated 20-50 artefacts over an area of 170x80m2.  The raw material was predominantly 

silcrete. 

 AHIMS No. 02-4-0050 (Whalan Creek Scarred Tree 16).  Bimble box with one scar. 

The Rocks 

Three scarred trees and two artefact scatters were identified during a survey undertaken prior to 

proposed extension of former Council borrow site located to the east of the proposal area, just south 

of the intersection with the Dolgelly-Boggabilla Road. This gravel pit currently sits largely within areas 

previously recorded as Aboriginal site AHIMS Artefact Scatter 02-4-0024 and possibly AHMS Artefact 

Scatter 02-4-0024. 
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The associated report for these sites is not available through AHIMS.  However, from site cards it 

appears that the surface scatters (AHIMS Nos. 02-4-0024 and 02-4-0025) are likely to originally have 

been one site, partly destroyed by the historical use of the gravel pit (Figure 6).  AHIMS site 02-04-

0025 is not well defined on the site card (Figure 7) and appears to possibly overlap partially with the 

proposed ancillary facility at The Rocks. The location given for AHIMS No. 02-4-0024 on the site card 

map (Figure 6) indicates the location of artefacts in close proximity to the proposal area.  

 AHIMS No. 02-4-0023 (The Rocks Site 1).  Site card not available. The general layout of The 

Rocks is reproduced from the AHIMS site card in Figure 6. This shows that the western 

perimeter of The Rocks is defined as well outside the proposal area of this report.  

 AHIMS No. 02-4-0024 (The Rocks Scarred Tree 1).  Bimble box (alive) with one scar of 

coolamon shape (100x11cm).  This item appears to be a duplication of AHIMS No 02-4-0024 

which is a large artefact scatter, described below. 

 AHIMS No. 02-4-0025 (The Rocks Site 2).  Stone artefact scatter, consisting of at least 46 

artefacts of silcrete, chert, quartz and petrified wood, located on the highest part of the ridge.  

The site was deflating in parts, with areas destroyed by the gravel pit and a service trench for 

an optic fibre line.  Although the AHIMS coordinates for this site place it close to the proposal 

area, the site description and site card map indicate that 02-4-0025 is at closest 100m east of 

the proposal area (Figure 7). The site may be impacted by a proposed ancillary compound.  

 AHIMS No. 02-4-0026 (The Rocks Scarred Tree 2).  Probable bimble box (dead), with one 

scar of canoe shape (240x800cm). 

 AHIMS No. 02-4-0027 (The Rocks Scarred Tree 3).  Probable bimble box (dead, fallen), with 

one scar of shield shape (140x15cm). 

Figure 6: Sketch of sites recorded at The Rocks (from AHIMS No. 02-4-0024 site card, red 
marking added for this report).  
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Figure 7: AHIMS map of The Rocks Site 2, 02-4-0025 outlined in red showing Newell HWY in 
bold black at least 100m distant 

 

Whalan Creek 

These six sites were recorded as a site complex, during fieldwork undertaken for the Brigalow Belt 

South Bioregion study.  The recorded locations are on the west side of the Highway; the artefact 

scatter and four of the trees are located on the south side of Whalan Creek, and the fifth tree is on the 

north side of the Creek. 

 AHIMS No. 02-4-0055 (Whalan Creek 1).  Artefact scatter consisting of over 10,000 artefacts 

across an area of 2km x 100m.  Dominant raw materials are silcrete and quartzite, with 

petrified wood, chert, chalcedony, tuff and quartz also present.  Artefacts are visible on tracks 

and in erosion scars. 

 AHIMS No. 02-4-0057 (Whalan Creek Scarred Tree 2).  Bimble box (dead) with one scar 

(120x85cm). 

 AHIMS No. 02-4-0058 (Whalan Creek Scarred Tree 3).  Bimble box with two scars (120x30cm 

and 68x10cm). 

 AHIMS No. 02-4-0059 (Whalan Creek Scarred Tree 4).  Bimble box with one scar (56x29cm). 

 AHIMS No. 02-4-0060 (Whalan Creek Scarred Tree 5).  Bimble box (dead) with one scar 

(102x6cm). 

 AHIMS No. 02-4-0061 (Whalan Creek Scarred Tree 6).  Bimble box with one scar 

(148x30cm). 

 

 

Implications for the proposal area 

Both scarred trees and artefacts are more likely to occur in proximity to permanent water. 

The vast majority of sites identified in the vicinity of the proposal area (75%) are scarred trees. The 

number and location of these trees is unlikely to directly reflect the preferential use of the landscape 
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by Aboriginal people in the past. Rather, factors such as the location of scarred trees in road 

reserves, and their protection from agricultural land clearance will have resulted in a preferential 

preservation of scarred trees along current roadways.  

The number and location of identified stone artefact or stone artefact scatter sites is likely to be 

related to a number of factors. Stone tools are often identified due to the number of items (both tools 

and waste) created in the production, maintenance and use of flaked stone artefacts, conditions of 

ground visibility and the permanent nature of the material which often survives even considerable 

historical disturbance. 

A further factor in the percentages and locations of identified site types is likely to be the extent of 

previous archaeological investigations and the conditions under which these investigations were 

undertaken. Sites are unlikely to have been identified other than through archaeological survey, and 

these are generally only undertaken in response to significant development. In an agricultural zone 

such as surrounds the proposal areas, it is unlikely that much archaeological investigation will have 

been undertaken outside of the immediate proximity of roads and works areas.  

In conclusion, the possibility exists for previously unidentified modified trees to occur in the road 

reserves of the proposal area. Stone artefacts, whether isolated or in scatters may occur wherever 

ground visibility permits their detection. 

3.1.4 Background Reports 

A preliminary report for the proposal was undertaken by Artefact in early 2016 (Artefact Heritage, 

August 2016). This identified a number of sites and reidentified a number of AHIMS registered sites. 

However, none of the sites identified during this investigation are within the proposal area. Registered 

sites reidentified in this previous report have been listed in the AHIMS section above. The sections of 

the current alignment which were previously examined in Artefact in August 2016 have been 

resurveyed for the current report.  

In addition to Artefact (August 2016), a number of previous archaeological studies have been 

undertaken in the local area, and the available reports are summarised below. 

Boggabilla Common (Dennison, 1985) 

A survey of Boggabilla Common was undertaken as part of a training program for the TLALC, in 

conjunction with Tranby College.  The survey began at the corner of South Street and the Bruxner 

Highway, and extended south along the western side of the Highway for a distance of approximately 

1.5km. 

The survey resulted in the identification of 25 scarred trees and 28 scars in total.  Twelve of the scars 

were interpreted as resulting from the manufacture of canoes, eight from shields, and three from 

coolamons, and five were unidentified in the report.  Maximum dimensions of some of the scars are 

given.  These are recorded in millimetres, but review of the photographs suggests that the units are 

likely to be centimetres: 

 Canoe 140x30, 215x60, 250x75 

 Shield 160x50, 120x30, 150x40, 90x30, 150x30, 150x40 

 Coolamon 110x15, 44x20 

The survey also resulted in the identification of a hammer stone, and another stone artefact at the 

base of one of the scarred trees.  Campsites were also noted in the general area, but were not 

recorded as they were not within the proposal area. 
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S87 Seismic Program Area (Bonhomme, 1987) 

This investigation covered an area south of Bruxner Road, approximately 23km to the west of the 

present proposal area.  It involved targeted survey along proposed seismic lines.  It was found that 

artefacts occurred as continuous scatters around the lagoons and as isolated sites along the creek.  

Most of the sites recorded were small, consisting of fewer than 10 artefacts; however, sites consisting 

of hundreds of artefacts were identified in places along the creek and around the lagoons.   

It was suggested that the focus of activities in these areas was the rich food resources and also the 

exposure of high quality gravels suitable for flaking.  Bonhomme noted that there was evidence of the 

use of gravels in Whalan Creek as sources of stone for flaking.  And the presence of grindstone 

fragments near watercourses, as a result of grinding vegetable foods. Bonhomme noted that 

watercourses were probably the main lines of communication across the plains.   

Consultation was undertaken with representatives of the North West Regional Aboriginal Land 

Council, Toomelah Local Aboriginal Land Council and Moree Local Aboriginal Land Council.  These 

representatives informed the archaeologist of the presence of known archaeological sites along 

Whalan Creek, and Mosquito Creek. 

It was noted that the most archaeologically sensitive areas will be creek lines, lagoons, and prior 

stream levees.  The management recommendations indicated that areas within 100m of 

watercourses should be considered to be archaeologically sensitive.  However, open sites were likely 

to be covered by alluvial deposit, as the region is largely floodplain.  As a result, these types of sites 

are likely to be found only in areas that have been disturbed or eroded or in areas which are not 

regularly flooded. 

The report included a list of site types that may be present within the region: 

 Open campsites.  Usually recorded on eroded areas of floodplain and on areas not frequently 

flooded 

 Bora rings.  None survive today, but carved trees may remain to mark the presence of a 

ceremonial ground. 

 Burials.  Including Aboriginal burials associated with contact sites, including the Old Toomelah 

Mission cemetery, and older burials, which could be expected to occur in sand along creeks 

and watercourses and prior stream levees. 

 Scarred trees. 

 Carved trees.  Most have been destroyed or removed to museums or private collections, and 

it is not expected that any more are present. 

 Natural mythological site.  Boobera Lagoon. 

 Contact sites.  Euraba Mission site, Old Toomelah Mission and Cemetery. 

 Waterhole / well.  Two waterholes have been identified on Whalan Creek, and were tentatively 

identified as Aboriginal wells.  Bonhomme suggests that digging wells near dry watercourses 

may have been part of the water procurement strategy in the otherwise waterless plain. 

 

Brigalow Belt South Bioregion (NSW National Parks and Wildlife Service, 2002) 

A broad Aboriginal cultural heritage assessment of the Brigalow Belt South Bioregion, which includes 

the southern part of the present proposal area, was undertaken to inform broad-based land use 
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planning and allocation issues.  The approach taken was intended to identify patterns between 

landform and site distribution.  The association between site location and water that is found more 

generally across NSW was confirmed in the proposal area.  However, the distance from water varied 

depending on the nature of the watercourse – the stream order appeared to be relevant, as did the 

type. 

The project also included a process of oral history recording among the local Aboriginal community, 

which touched on many themes of relevance to the proposal area.  With regard to heritage 

specifically, the following points were made: 

This section includes community members’ views on the management of physical 

and documentary heritage including the importance of Aboriginal involvement and 

control of the management process. There are also expressions of concern about 

the destruction that has occurred historically, and continues to occur, of cultural 

heritage sites and items. The need to preserve the physical landscapes, 

particularly rivers and forests, as the necessary location for the transmission of 

cultural knowledge is highlighted. 

Moree Plains Local Government Area (Heritage Concepts, 2009) 

An Aboriginal heritage study was undertaken as part of the review of the Moree Plains Shire Local 

Environmental Plan.  The report contained the following assessment of the archaeological resource of 

the area, with regard to environmental characteristics (29-30): 

To sum up, flat flood plain areas are likely to quickly cover over any archaeological 

materials, which are subsequently only exposed through erosion of the soil, 

whether through sheet wash associated with flooding, stream bank destabilisation 

or wind erosion.  The former two types of erosion are also more likely to remove 

artefacts depending on the strength of the flood waters. 

Areas not frequently inundated are more likely to retain surface artefacts as they 

are not carried away by flood waters or covered over with flood deposits.  Erosion 

on these high points in the landscape is more likely to create lag deposits owing to 

the flat topography.  Conversely, sites located on the shallow soils of the higher 

slopes are more likely to be translocated downhill through colluvial and/or fluvial 

erosive events.  Sites are also expected along the prior stream formations; 

however, sand quarrying of these areas has been extensive.  Lastly, a general 

under-representation of surface archaeological remains on the alluvial deposits is 

expected owing to the intensive forms of agriculture occurring throughout the 

Moree district. 

It was suggested that archaeological site patterning could be expected to be different for the two 

biophysiographic regions within the LGA; the Northern Outwash province of the Brigalow Belt South 

and the Castlereagh Barwon province of the Darling Riverine Plains.  Proximity to water has been 

found to be a significant factor affecting site location.  However, evidence suggests that sites in the 

western sector of the LGA, more subject to flooding, tend to be located away from the flood zones of 

rivers and streams, and situated on slightly higher, well drained areas. 

 

Moree Solar Farm (New South Wales Archaeology, 2009) 
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This assessment covered an area of 120 hectares to the southeast of Moree, approximately 80km 

south of the proposal area.  The investigation did not result in the identification of any Aboriginal 

objects, and it was considered that any undetected or subsurface artefacts would be disturbed and 

present in very low densities. 

Archaeological Implications 

Previous archaeological investigations in the locality have demonstrated that significant numbers of 

scarred trees are present, particularly in relatively protected areas such as road reserves.  

Artefact scatters are present in the area, ranging from low to high densities. These tend to be 

associated with proximity to creeks or lagoons and would result from open camping activities. 

However, the area is subject to at-times major flooding, and flood waters are likely to move artefact 

deposits or obscure them with silt. Therefore, artefacts are more likely to be detected on localised 

high points or ridges, beyond the reach of floodwaters.  There do not appear to have been any sub-

surface archaeological investigations in the locality of the proposal area. 

Burials are unlikely to occur in the proposal area, as they are characteristically constrained to sandy 

rises. These have not been identified within the proposal area.  

3.2 Landscape Context 

3.2.1 Geology and Soils 

The proposal area is predominantly located within two distinct geological formations, which are 

divided at the Whalan Creek (Figure 8). To the north of the Whalan Creek the landscape is generally 

level or mildly undulating and consists of extensive floodplains incised by drainage channels. The 

substrate is Qa - Quaternary alluvials, consisting of river deposited mud, silt. sand and gravel dating 

from 2.5 million years ago (mya) to the present. Soils within this subregion are dominated by the grey 

and brown clays on the plains, and brown loamy sands on the rises of former levees and channels  

(NSW Geology Plus, 2016) 

South of the Whalan Creek geology consists primarily of Ks – Cretaceous sedimentary rocks. These 

are sandstone, calcareous sandstone, siltstone and shale which were deposited in a shallow marine 

environment between 66 to 145 million years ago. The area is frequently incised by waterways and 

overlain by alluvial fans. The topography is characterised by sloping plains.  Soils within the subregion 

are dominated by red loams and heavy brown clays  (NSW Geology Plus, 2016; eSpade, 2015). The 

course of Mungle Back Creek is visible on Figure 8 as an extent of Qa (Quaternary alluvials). The 

proposal area includes small extents of Qc (Quaternary colluvial deposits) in its southern extreme.  

In both parts of the proposal area lithology is characterised by river-deposited or colluvial sediments 

up to a depth of 20m. Typically, this comprises of a soft alluvium to a depth of 3-4m underlain by 

compacted alluvial clays and gravels. These clays are subject to considerable shrink-swell cycles 

which results in their characterisation as self-mulching soil (Artefact Heritage, August 2016).   The 

archaeological potential for identification of surface artefacts on these soils is impacted by the soil’s 

shrink swell properties which swallows surface material as the sediment contracts during dry periods.  

Artefacts may fall down cracks in the soil profile when the soil is dry, and soil heaving when wet may 

disturb archaeological context  (Kibblewhite, Toth, & Hermann, 2015). 
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Figure 8: The proposal area showing local geological formations (1: 250,000 Goondiwindi Map 
Sheet) 
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3.2.2 Watercourses 

The presence of local waterways is provided here as mapped on Six Maps (SixMaps, 2016). 

Watercourses in the local area comprise predominantly of ephemeral watercourses and shallow 

incised tributaries of nearby major watercourses. In the section north of Whalan Creek, and from 

north to south, it is crossed by a tributary of the Morella Watercourse, a tributary of Maynes Lagoon, 

and several unnamed drainage lines which are likely man-made, or altered natural drainage lines.  

Whalan Creek is not within the proposal area. Immediately south of Whalan Creek, the Mobbindry 

Creek passes close to the north of the proposal area. The proposal area crosses Wallaby Creek and 

several unnamed drainage lines which are likely man-made, or altered natural drainage lines. The 

linear extent of the proposal area terminates approximately 300m north of Mungle Back Creek. An 

ancillary facility is located approximately 400m south of Mungle Back Creek. 

Culverts along the Newell Highway appear likely to often result from the need to drain waters which 

may otherwise pool along the elevated embankment of the highway, and may not reflect the presence 

of prior natural waterways. 

3.2.3 Land-use and Vegetation 

Prior to European colonisation he vegetation of the Moree Plains would have consisted of open 

riverine woodland and grassland (Heritage Concepts, 2009).  

From the 1830’s pastoral settlers, primarily squatters, started to move into the Moree Plains Region. 

The town of Moree was gazetted in 1844 and formal sales of land in the region commenced in 1862 

(Heritage Concepts, 2009). Boggabilla and surrounds first grew due to local pastoralism, and as a 

staging point for cattle en-route from Moree to Queensland. Artesian wells were drilled around 

Boggabilla to service passing cattle and drovers  (Somerville, 2013). 

The map below (Figure 9) is a 1961 illustration that includes historical Travelling Stock Routes. A 

main Travelling Stock Route (TSR) was located along the northern section of the proposal area, and 

frequently corresponds to the current alignment of road reserves. The effects of trampling by large 

numbers of cattle will have resulted in some disturbance to the soils of the proposal area that once 

comprised part of a TSR.  

The section of the Newell Highway within the proposal area was developed after the 1970s when the 

road was bitumenised. The level, swampy and well-watered proposal area can be prone to flooding, 

and in-fill was imported to build up the road. Much of the road has been laid on large quantities of 

imported road base, after extensive compression of the unsealed gravel surface in the road corridor 

(Ozroads, 2016). 



HW17 Mungle Back Creek to Boggabilla heavy duty pavement project 

  
Page 22 

 

Figure 9: Extract from 1961 Map of the County of Stapylton showing Travelling Stock Routes 
in red, proposal area in blue 

 

3.3 Regional Character 

Background information demonstrates that scarred trees are the predominant recorded Aboriginal 

sites. This predominance is likely due to the preservation of such trees in road reserves, and due to 

the greater visibility and identifiability of trees over other sorts of Aboriginal artefacts. The large 

number of scarred trees identified are likely only a small fraction of those once present. This is partly 

calculated from the fact that the apparent totality of identified scarred trees (allowing for 

misidentification) are Bimble Box (Eucalyptus populnea). The timbers of this tree have been recorded 

as very hard and primarily suited to rural structural uses such as fence posts and rails (Queensland 

Government, 2010). It is highly likely then, that in addition to tree clearing for agricultural and pastoral 

purposes, scarred Bimble Box trees will have been utilised as a source of fencing timber. 

The other locally recorded Aboriginal sites are stone artefact scatters, generally of low density. The 

most frequently recorded stone materials are silcrete, followed by quartzite and chert. 
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Results of previous studies show that sites are more likely to occur in proximity to waterways.  Gently 

sloping locations surrounding waterways are more likely to contain high density sites.  Artefact 

scatters are most likely to be identified in areas of erosion within these landforms.  Exposures along 

ridge crests may contain isolated artefacts or low density scatters and may be most readily identified 

in locations where they have been elevated above silt-bearing floodwaters. 

Land use in the local area has largely consisted of stock grazing, with extensive areas of crop 

cultivation, notably cotton-growing.  Ground disturbance from crop cultivation is likely to be more 

significant than in pastoral properties, and will have disturbed sites.  The impact from stock grazing is 

likely to be minimal in comparison.  Agricultural alteration of water courses to create dams or 

channels will also have resulted in disturbance to sites. 

3.4 Predictions 

No recorded Aboriginal sites have been clearly located within the proposal area.  No areas of 

sensitivity or potential have previously been defined within the proposal area. 

Based on information from the OEH AHIMS site register search, previous archaeological 

investigations in the local area, landscape and regional context, the most likely site types to occur 

within the proposal area include: 

Modified Trees (Carved or Scarred): Modified trees are generally associated with ceremonial sites 

or burial grounds.  According to previous studies in the area, this is most likely to occur within low 

gradient slopes or flat landforms in areas suitable for habitation or ceremonial practice.  Land 

clearance and timber extraction will have likely removed or destroyed a large number of modified 

trees, lowering the likelihood of encountering them in this region.  

Artefact sites: Open artefact sites and areas of PAD may occur in areas not subject to high levels of 

erosion and generally in proximity to watercourses. Larger watercourses are likely to be associated 

with denser deposits of artefacts. Elevated landforms proximal to larger watercourses are most likely 

to be associated with such denser artefact deposits. Lower density artefact deposits may occur at any 

point in the landscape. Stone artefact material is likely to consist predominantly of silcrete, chert and 

quartzite. 
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4.0 SURVEY METHODOLOGY 

Archaeological survey of the proposal area in accordance with Stage 2 of the PACHCI and the OEH 

code of practice was conducted on foot on the 28th, 29th and 30th of November 2016 and the 1st and 

2nd of December 2016. The survey was undertaken by Michael Lever (Senior Heritage Consultant, 

Artefact Heritage) and Alyce Haast (Heritage Consultant, Artefact Heritage). Lever and Haast were 

accompanied by elders and representatives of TLALC. 

The proposal area was divided into five survey units shown overall in Figure 10. These survey units 

are depicted in detail in Figures 11 to 19, and described below. The width of survey units varied 

according to the accessibility and visibility of ground surfaces. This is reflected in mapping of survey 

units in Section 5 below. 

 Survey Unit One is the extent of South Street Boggabilla and its adjoining graded roadway 

that terminates at a boat ramp on the Macintyre River. This area is located on the levee, swale 

and terrace of a major waterway. This landform markedly differs from landforms in the rest of 

the proposal area.  Survey extent in this area was approximately 20 meters either side of the 

center of the graded access roadway. 

 Survey Unit Two is the ancillary facility in the reserve adjacent to Boggabilla Cemetery, and 

also the northern section of the Newell Highway and its reserves from below Boggabilla to 

Whalan Creek. These areas are situated on the same geological formation and appear likely 

to have undergone similar processes of clearance and grading. 

 Survey Unit Three is the extent of the Newell Highway south of Whalan Creek, to the terminus 

of the proposed roadworks north of Mungle Back Creek. 

 Survey Unit Four is the ancillary facility located east of the Newell Highway at the former 

Council borrow site. This area is distinct from other locations in the proposal area in that while 

it has been subject to intensive excavation, its roads have not been directly impacted through 

sealed road construction and it is situated within what appears to be preserved bushland. 

 Survey Unit Five is the proposed ancillary facility on the north-east corner of the Newell 

Highway and North Star Road. This area may not have been impacted by road construction. 

A handheld Global Positioning System (GPS) was used to track the path of the survey team and 

record the coordinates of survey transects, including the locations of any areas of archaeological 

potential or archaeological sites identified in the field. Detailed aerial maps marked with grid 

coordinates and showing locations of AHIMS sites, and sites previously identified, were carried in the 

field by Artefact Heritage staff. TLALC representatives were provided a copy of these maps for their 

own reference. Using Google Maps, polygons of the proposal area and existing heritage items in 

proximity of the proposal area were checked in real-time against paper maps and landscape 

recognition. The coordinate system projection used for all site recording was GDA94 MGA 56. 

Information from the AHIMS site register search indicates that no previously recorded Aboriginal sites 

are located within the proposal area, although AHIMS sites 02-4-0024 and 02-4-0025 are poorly 

mapped as located very close to or within the proposal area. The recording of site locations in the 

past has often been less accurate than is currently possible with modern GPS facilities. As such, the 

location of these sites in relation to the proposal area was checked by the survey team where 

practicable.  
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A large proportion of the identified sites in the proximity of the proposal area are Scarred Trees. 

These are most likely to occur in relatively undisturbed areas including road reserves.  The proposal 

area is largely comprised of road reserve. Stone artefact sites are more likely to be identified in areas 

of greater surface visibility. These include locations along the modified road corridor where vegetation 

has been cleared, or areas where ground cover is naturally thinner.  

Inaccuracies in recorded site location and the potential for recorded sites to be located within the 

proposal area could be satisfactorily resolved for scarred trees by inspecting every mature tree in the 

proposal area, and recording any scarred trees encountered. 

The potential for the presence of inaccurately recorded existing stone artefact sites within the 

proposal area was accounted for by reference to site card data including maps, the identification of 

correct site location through reference to local landmarks on the ground and the inspection of soils 

where mapping indicated a possible overlap of sites into the proposal area. 

All ground exposures were examined for Aboriginal objects (stone artefacts, or other traces of 

Aboriginal occupation).  

A photographic record was kept of all survey units. Photographs were taken to record aspects of 

survey units including surface exposures, vegetation, disturbance and areas of archaeological 

potential. Scales were used for photographs where appropriate. 

4.1 Comprehensive Survey 

The proposal area was subject to comprehensive and effectively total archaeological survey, with the 

exception of Survey Unit Five (see below). The survey team numbered between five and nine which 

allowed for good coverage of ground surface.  The team spread out evenly and walked each survey 

unit in a systematic fashion. Any areas of surface exposure or old growth trees were inspected in 

detail. Overall surface visibility was generally low, meaning that the opportunity for identification of 

stone artefacts on the ground surface was limited.  

Surface visibility in Survey Unit Five was nil due to dense grass cover. This vegetation was frequently 

up to 1m high, rendering it impossible to assess safe footing. Survey Unit Five could not be surveyed. 
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Figure 10: Index map of survey units 
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Figure 11: Survey unit detail map 1 
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Figure 12: Survey unit detail map 2 
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Figure 13: Survey unit detail map 3 
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Figure 14: Survey unit detail map 4 
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Figure 15: Survey unit detail map 5 
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Figure 16: Survey unit detail map 6 
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Figure 17: Survey unit detail map 7 
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Figure 18: Survey unit detail map 8 
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Figure 19: Survey unit detail map 9 
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Figure 20: Survey unit detail map 10 
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Figure 21: Survey unit detail map 11 
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Figure 22: Ancillary area detail map (survey unit detail map 11a) 
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Figure 23: Survey unit detail map 12 
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Figure 24: Survey unit detail map 13 
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Figure 25: Survey unit detail map 14 
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Figure 26: Survey unit detail map 15 
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Figure 27: Survey unit detail map 16 
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Figure 28: Survey unit detail map 17 
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5.0 SURVEY RESULTS 

5.1 Survey Unit 1  

Survey Unit 1 is located along South Street Boggabilla and on graded unsealed track in parts of Lot 

7045 and 7046 DP1031001 (Moree Plains). It has a total length of approximately 500 metres. 

South Street Boggabilla is a sealed roadway located here on a levee some five metres above the 

level of the Macintyre River (Figure 30). It joins a graded dirt track which enters the river reserves and 

travels through the elevated dry levee terrace, where exotic grasses cover ground surfaces (Figure 

31). The track then descends approximately two meters into a localised floodplain with riparian trees 

and areas of rush or sedges (Figure 32). The track and approximately 20 meters to either side of its 

centerline were inspected, 

This localised floodplain is considerably damper than its surrounds and includes expanses of riverine 

and wetland flora including rushes This location is less likely to have been utilised extensively by 

Aboriginal people given that during this survey in November, its soils were still relatively damp.  

The proposed pumping station is to be located in this localised swale / floodplain and will connect to 

the McIntyre River though an above-ground hose / pipe. 

 

Figure 29: Cross section of Landform at the roadway in Survey Unit 1, east of South St 
Boggabilla. Not to Scale. View to north. 

 

 

 

Native vegetation in the survey area seems to have been cleared. The primary ground cover is exotic 

grasses. Juvenile River She-Oak (Casuarina cunninghamiana) trees line the top of the riverbank, 

while mature specimens of River Red Gum (Eucalyptus camaldulensis) are present growing out from 

the banks. The level nature of the plateau and its demarcation from the sloped river bank can be seen 

in Figure 36. To the east of the graded track on the terrace are two sets of covered seating and BBQs 

located on concrete slab (Figure 36). 

A concretised boat ramp and a shed are situated further towards the river bank in the north east of 

this area.  
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No Aboriginal sites were located in this Survey Unit. One. An area of Potential Archaeological Deposit 

(PAD) was identified about 40˚m to the north of Survey Unit One, as follows: 

The surveyed access track turns north near the McIntyre River, and rises slightly on a level terrace 

that runs north-east to south west along the riverbanks. Here the track is situated some two meters 

above the Macintyre River (Figure 29). Where soils are exposed, they are very fine alluvial silts 

(Figure 32). Little introduced gravel is evident in the track here which seems to have been formed 

largely through de-vegetation and grading. This terrace is readily defined by the margin of the 

localised floodplain to the west, the Macintyre River to the east, and dense uncleared vegetation 

outside of the proposal area to the north and south. 

 

Figure 30: View west along South Street 
(Survey Unit 1). 
 

Figure 31: View east from South Street 
showing graded track, dry vegetation of 
levee, and descent to green vegetation of 
localised floodplain in background 
(Survey Unit 1). 
 

  
 

Figure 32: Soil visibility showing light alluvial 
silts (Survey Unit 1). 

 
Figure 33: View to east showing graded 
track descending into localised 
floodplain(Survey Unit 1). 
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Figure 34: View to west of localised floodplain 
at bottom of swale (Survey Unit 1) 

 
Figure 35: View to east across graded 
turnaround on river terrace 
 

  

 
Figure 36: View to south east across graded 
unsealed road showing river terrace and 
seating & BBQ facilities  
 

 
Figure 37: View north along riverbank 
showing elevated terrace  
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5.2 Survey Unit 2 

Survey Unit Two consists of two parts. The first, and northern section is the ancillary facility in the 

reserves adjacent to Boggabilla Cemetery. The second part of Survey Unit Two includes areas of the 

Newell Highway and its reserves from below Boggabilla to Whalan Creek. Survey Unit Two has a 

total approximate length of 16 kilometres. It comprises the Newell Highway and its eastern road 

reserves, intersection improvements to both sides of the Newell Highway, and one extent of 

approximately 4.5 kilometres on the western side of the highway. Survey Unit Two is wholly situated 

on the same geological formation. It is quite homogenous in landform and vegetation and appears 

likely to have undergone similar processes of clearance and grading. Survey Unit Two is 

predominantly level and is intersected by several unnamed drainage lines and two named waterways, 

Maynes Lagoon, and the Morella Watercourse.  

Vegetation in road reserves was predominantly exotic grass, with some areas of native shrub 

regrowth. Trees were almost all Bimble Box (Eucalyptus populnea) with infrequent individual or 

sparse stands of River She-Oak (Casuarina cunninghamiana) and Silver-Leaved Ironbark 

(Eucalyptus melanphloia). The proportion of Bimble to other tree species decreased with proximity to 

Whalan Creek and the darker red soils predominant around it and to its south. 

Good soil visibility (>70%) was frequently present in the ancillary facility adjoining Boggabilla 

Cemetery, where access by vehicles appears to have worn away the already parched thin grass 

cover (Figure 22 and Figure 23). Where visible, soils matched modelling as fine, light coloured silts. 

Surface visibility throughout the rest of the survey area was generally very low, at less than 5%, due 

to road surface, road gravel, and dense grass and vegetative ground cover, in addition to at times 

dense shrub regrowth (Figure 26, Figure 27 and Figure 28). Greater soil visibility was observed along 

property boundaries, particularly where graded tracks or breaks were present (Figure 29).  

Four Aboriginal sites were identified in this Survey Unit.  These will be described at detail later in 

Section 5. They comprise two isolated stone artefacts (Artefacts 1 and Artefact 3), both found within 1 

metre of the Newell Highway, one newly identified Scarred Tree (Scarred Tree 6) and one Scarred 

Tree which had been previously identified as a possible Scarred Tree  (Artefact Heritage, August 

2016). This has now been confirmed by Elders and archaeologists to be an Aboriginal Scarred Tree 

(Scarred Tree 2).  
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Figure 38: View southwest within the ancillary 
facility adjoining Boggabilla Cemetery  
showing ground exposure (Survey Unit 2). 
 

Figure 39: View south within the ancillary 
facility adjoining Boggabilla Cemetery 
showing parched grass cover (Survey Unit 2). 

  
 

Figure 40: View to southeast along Newell 
Hwy showing thick mown and uncut grass 
ground cover (Survey Unit 2). 
 

Figure 41: View to north along Newell Hwy 
showing mixed gravel, grass and tarmac 
ground cover (Survey Unit 2). 
 

  

  
Figure 42: View south east from Newell Hwy 
showing thick grass groundcover in road 
verge (Survey Unit 2). 
 

Figure 43: View south along Newell Hwy 
showing new regrowth grass ground cover up 
to the Highway (Survey Unit 2). 
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Figure 44: View north along Newell Hwy 
showing grass cover and dense shrub 
regrowth (Survey Unit 2). 
 

Figure 45: View north west along Newell Hwy 
showing soil exposure in track along property 
boundary (Survey Unit 2). 
 

  
 

5.3 Survey Unit 3 

Survey Unit Three is the extent of the Newell Highway from south of Whalan Creek, to the terminus of 

proposed roadworks north of Mungle Back Creek. Survey Unit Three has an approximate length of 16 

kilometres. It comprises the Newell Highway and predominantly its eastern road reserves. Small 

portions of the Survey Unit include areas in road reserves on the western side of the Highway and the 

locations of intersection improvements on both sides of the Newell Highway.  

Surface visibility here varied widely, from exposed extents of soil surrounding intersections, to areas 

of dense vegetation. Surface visibility throughout the rest of the survey area was generally very low, 

at less than 5%, due to road surface, road gravel, and dense grass and vegetative ground cover, in 

addition to at times dense shrub regrowth. Greater soil visibility was observed along property 

boundaries, particularly where graded tracks or breaks were present. 

The landscape here is level and highly similar to that north of Whalan Creek (Figure 46). However, 

here the distinct geology is visible in changes to soil colour and vegetation (Figure 47). The red soils 

of this area support a variety of larger trees including River Red Gum (Eucalyptus camaldulensis) and 

other Eucalypts in addition to ongoing presence of Bimble Box (Eucalyptus populnea). Other than in 

localised exposures, ground visibility was very poor due to thick exotic grasses and shrub regrowth 

(<5%). Greater soil exposure was obtained along graded tracks to the east of the Highway, and along 

intersections and turnoffs (Figure 49). 

In one area, an extensive area of soil was bare at the site of a proposed roadside bay on the eastern 

side of the Highway approximately 700 metres south of Dolgelly-Boggabilla Road (Figure 48). 

This area is incised by a number of drainage lines and is proximal to Mungle Back Creek. Despite 

being a named waterway, Mungle Back Creek appears to be an ephemeral water course. In the 

vicinity of the proposal area it does not have a readily identifiable continuous incised course. It has a 

shallow rounded cross section which resembles a periodic floodway more than a watercourse (Figure 

49). Given that permanent sources of water such as the Whalan Creek are nearby, it is doubtful that 

Mungle Back Creek will have exercised large influence in the local deposition of Aboriginal artefacts. 

Two Aboriginal sites were identified in Survey Unit 3. These will be discussed in Section 5. They 

included a Scarred Tree, and an isolated stone artefact. 
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Figure 46: View south along eastern side of 
Highway showing level terrain & low surface 
visibility (Survey Unit 3) 

Figure 47: View south along a soil exposure 
/ track to the east of the Highway. Distinctive 
red soils are visible (Survey Unit 3). 
 

  
 
Figure 48: View northeast from eastern side 
of Highway showing staff surveying 
exposed soils (Survey Unit 3). 
 

 
Figure 49: View north from eastern side of 
Highway at turnoff to ancillary facility, 
showing soil exposure characteristic at 
intersections (Survey Unit 3). 
 

  
 
Figure 50: View to west along Mungle Back 
Creek slightly east of Survey Unit 3. 
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5.4 Survey Unit 4  

Survey Unit 4 comprises a large open area of approximately 5 hectares. This Survey Unit consists of 

former Council borrow site, generally bounded by unsealed roadways. To the west these roadways 

widen into what appears likely to have been a truck turnaround area evidenced by exposed level dirt. 

Ground visibility here was often 100%. However, due to the wide scale removal of soils and substrate, 

realistic exposure of natural surfaces was often nil.  

While much of Survey Unit 4 appears to have been impacted by gravel extraction activities, the soils 

and land immediately surrounding it appear relatively undisturbed. Survey Unit Four has relatively 

little exotic grass ground cover, or dense ground cover of any nature. In places this is clearly due to 

the disturbance to soils and the removal of fertile overburden associated with the gravel pit. In other 

locations, however, this appears due to preservation of an indigenous open forest, including mature 

trees, with a dense understorey of low shrubs that prevent grassy undergrowth and ground cover. In 

areas between trees and understorey, soil surfaces are often exposed, with only a sparse cover of 

weeds or indigenous groundcover (Figure 54).  

One Scarred Tree was re-identified located five meters west of the proposal area (Scarred Tree 4).  

An artefact scatter was also identified seven meters north of the proposal area (Artefact Scatter 1). 

This artefact scatter is part of AHIMS site 02-4-0024. These sites will be discussed at greater length 

in Section 5. 

Figure 51: View to east along northern 
perimeter of pit, showing spoil heap 
dividing between preserved vegetation to 
left and extraction area to right (Survey Unit 
4) 
 

Figure 52: View to east across extraction pit 
(Survey Unit 4) 
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Figure 53: View to west over extraction pit 
(Survey Unit 4). 
 

Figure 54: Typical soil exposure in open 
woodland north of extraction pit (Survey Unit 4) 
 

  
 

Figure 55: Soil exposure at the entry and 
turnaround area at the west of Survey Unit 
4, showing Scarred Tree 3. 
 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

5.5 Survey Unit 5  

Survey Unit 5 is a proposed ancillary facility on the north-east corner of the Newell Highway and 

North Star Road. This does not appear to have been subject to previous disturbance. Survey Unit 5 

was totally covered in thick, dense vegetation to an average depth of one meter. It was not deemed 

safe to survey this area. Vegetation was so thick that it was not possible to view underlying ground 

surfaces sufficiently to assess any possible trip or fall hazards that may have been present. The 

presence of snakes was an added safety consideration. In addition to safety concerns, there was no 

visibility of ground surface, and little purpose would have been served by risking entry to this area. It 

could be visually confirmed however, that no mature trees likely to be Aboriginal Scarred Trees were 

present in Survey Area 5 (Figure 56). 
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Figure 56: Survey Unit 5 showing thick vegetation cover. View to Newell Highway from south 
east. 

 

5.6 Survey Coverage 

A summary of survey coverage, in accordance with the OEH code of practice, is outlined in Tables 2 

and 3 below. Total area surveyed is approximately 310 hectares. 
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Table 2: Survey coverage summary – Survey Unit 1 

Survey 
Unit 1 
Landform 

Survey 
Unit Area 
(sq m) 

Landform 
as % 
Total 

Visibility 
(%) 

Exposure 
(%) 

Effective 
Coverage 
Area (sq 
m) 

Effective 
Coverage 
(%) 

Artefacts  
Scarred 
Trees 

Nearby 
PAD 
On 
Terrace 

Flat 9869 78 10 30 297 3 0 0 0 

Slope 1361 11 15 5 10 .75 0 0 0 

Terrace 1350 11 15 30 60 4.5 0 0 0 

Total 12,580m2 100   367 2.9 0 0 1 

 

Table 3: Survey coverage summary - Survey Unit 2 

Survey 
Unit 2 
Landform 

Survey 
Unit Area 
(m2) 

Landform 
as % 
Total 

Visibility 
(%) 

Exposure 
(%) 

Effective 
Coverage 
Area (m2) 

Effective 
Coverage 
(%) 

Artefacts  
Scarred 
Trees 

PAD 

Flat 3,800,000 100 5 5 9500 .25 2 3 0 

Total 3,800,000 100 5 5 9500 .25 2 3 0 

 

Table 4: Survey coverage summary - Survey Unit 3 

Survey 
Unit 3 
Landform 

Survey 
Unit Area 
(m2) 

Landform 
as % 
Total 

Visibility 
(%) 

Exposure 
(%) 

Effective 
Coverage 
Area (m2) 

Effective 
Coverage 
(%) 

Artefacts  
Scarred 
Trees 

PAD 

Flat 2,600,000 100 5 5 6500 .25 1 1 0 

Total 2,600,000 100 5 5 6500 .25 1 1 0 

 

Table 5: Survey coverage summary - Survey Unit 4 

Survey 
Unit 4 
Landform 

Survey 
Unit 
Area 
(m2) 

Landform 
as % 
Total 

Visibility 
(%) 

Exposure 
(%) 

Effective 
Coverage 
Area (m2) 

Effective 
Coverage 
(%) 

Artefacts  
Scarred 
Trees 

PAD 

Flat 21000 40 50 20   >10 2 0 

Slope 32000 60 90 2   0 0 0 

Total 53,000 100   3608 7 >10 0 0 

 



HW17 Mungle Back Creek to Boggabilla heavy duty pavement project 

  
Page 56 

 

Table 6: Table 3: Survey coverage summary - Survey Unit 5 

Survey 
Unit 5 
Landform 

Survey 
Unit 
Area 
(m2) 

Landform 
as % 
Total 

Visibility 
(%) 

Exposure 
(%) 

Effective 
Coverage 
Area (m2) 

Effective 
Coverage 
(%) 

Artefacts  
Scarred 
Trees 

PAD 

Flat 2900 100 0 0  0 0 0 0 

Total 0 0 0 0  0 0 0 0 

 

5.7 Reidentified AHIMS sites 

The OEH AHIMS site register search confirmed that no previously recorded Aboriginal sites are 

located within the proposal area.  

However, as discussed in Section 3.1.3, the location of two sites, AHIMS sites 02-4-0024 and 02-4-

0025, is uncertain. This is due to the fact that the spatial data associated with these recordings is 

unclear, and possibly subject to errors from coordinate system and/ or projection changes since they 

were originally recorded.  

The survey did not identify AHIMS site 02-4-0025 within the proposal area. Mapping for this site is 

poor (Figure 5) and suggests that the only existing area of soil in which this site may occur in the 

proposal area is several meters to the south and south west of the ancillary facility at the former 

Council borrow site. This area consists of graded dirt track in which visibility and exposure were 

generally 100%. Close inspection of these soils did not identify any artefacts, and it is therefore 

suggested that AHIMS site 02-4-0025 does not extend into this part of the proposal area. 

Ground survey around the northern perimeter of Survey Unit Four, at the old Council pit identified an 

artefact scatter. The position of these artefacts relative to the proposal area could not be precisely 

determined in the field. A sample of artefacts located closest to the proposal area were therefore 

recorded and their positions logged with GPS. 

These artefacts have been confirmed as outside of the proposal area and are part of the previously 

recorded artefact scatter 02-4-0024. 

Materials observed in surface artefacts at 02-4-0024 included silcrete, chert, quartz, quartzite and 

petrified wood. Artefacts ranged from large primary reduction flakes to smaller angular fragment. 

Sample images are given below as illustration of the nature of soil exposure and frequency of 

artefacts located here. 
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Figure 57: Quartzite artefact in AHIMS site 02-
4-0024 

Figure 58: Location of Quartzite artefact in 
AHIMS site 02-4-0024, view to west, artefact 
in foreground. 

 
 

Figure 59: Example of artefact density at 
artefact scatter in AHIMS site 02-4-0024. 

Figure 60: Location of artefact scatter , view 
to south west, ridge of extraction pit visible 
in left background. 

  

 

5.8 Identified Areas of PAD 

MBC PAD01  

MBC PAD01 is located in Survey Unit 1 on an elevated terrace between the local floodplain swale 

and the bank of the Macintyre River. The location of the terrace is schematically illustrated in Figure 

29 and is shown on Figure 11.  MBC PAD01 is defined by the riverbank to the east, and the lip of a 

local floodplain to the west and south. To the north, it is defined by mature tree growth and dense 

vegetation which is outside of the proposal area, and could not be accessed due to the density of 

growth. Excluded from this PAD are the existing road, an excavated and concreted boat ramp, two 

BBQ and seating structures, and the footprint of a concrete-based pumping house. 

The site is within 200m of a major permanent watercourse, and is level and elevated above the river 

providing a potentially attractive location for intensive use by Aboriginal people in the past. Although 

some generalised disturbance has occurred here through the grading of a track, the alluvial silts here 

have potential for archaeological sensitivity to depth. At the cutting into the riverbank for the 

concretised boat ramp, these silts could be observed to reach at least 1.5m depth. Some localised 

disturbance has also occurred through construction of concrete bases for BBQs and picnic tables, for 
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a pumping station, and a boat ramp. Nevertheless, the vast majority of ground surface appears 

natural other than for the effects of grading, compaction and some gravel deposition. 

The Macintyre River is a major regional watercourse which likely played a focal role in the lives of 

Aboriginal people in the past. This, combined with the apparently undisturbed and deep local alluvial 

silts combines to give MCB PAD01 a moderate to high archaeological potential. 

Figure 61:View east across MBC PAD01, 
Macintyre River in the background. 
 

Figure 62: View south east across MBC PAD01, 
seating and BBQ areas in the background 
 

  
 
Figure 63: View south east across MBC  
PAD01 with Boat Ramp access visible in center 
background. 
 

 
Figure 64: View south across MBC PAD01 
showing road entering from west, rising up from 
localised floodplain. 
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Figure 65: Location of MBC PAD01 

 

5.9 Newly Identified Aboriginal Sites 

Previously unrecorded Aboriginal sites identified during the survey include three isolated artefacts and 

six Aboriginal Scarred Trees. These are collectively listed in Table 7, are mapped in Figures 65 to 69 

and discussed individually in detail, below. Impacts to all previously and newly identified sites have 

been avoided through redesign of roadway and ancillary areas. 

Table 7: Newly identified Aboriginal sites 

Identity Survey 
Area 

 Easting 
(GDA 94/ 56) 

Northing 
(GDA 94/ 56) 

Location notes Description 

MBC  
Artefact 1 

Unit 2 240237 6828491 In road gravel~ 1m east 
of eastern road marking 

Single lithic artefact 

MBC 
Artefact 2 

Unit 3 233140 6815782 In road gravel~ 1m east 
of eastern road marking 

Single lithic artefact 

MBC 
Artefact 3 

Unit 2 239137 6827049 In road gravel~1.m west 
of western road marking 

Single lithic artefact 

MBC 
Scarred 
Tree 1 

Unit 2 237704 6825550 Trunk 20.4m west of 
western road marking. 
Canopy 16.4m west of 
western road marking 

Bimble Box culturally 
scarred tree. 

MBC 
Scarred 
Tree 2 

Unit 2 238921 6826738 Near Maynes Lagoon, 
east of Highway 

Bimble Box culturally 
scarred tree 
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Identity Survey 
Area 

 Easting 
(GDA 94/ 56) 

Northing 
(GDA 94/ 56) 

Location notes Description 

MBC 
Scarred 
Tree 3 

Unit 4 233351 6817630 Abutting road adjacent 
to ancillary facility at 
gravel pit 

Scarred Bimble Box, 
dead face of scar 
fallen to ground.  

MBC 
Scarred 
Tree 4 

Unit 4 233362 6817469 About 5˚m fromancillary 
facility at gravel pit 

Bimble Box culturally 
scarred tree 

MBC 
Scarred 
Tree 5 

Unit 3 2333256 6816436 On turnoff to east of 
highway  

Bimble Box Small 
cultural scar. 
 

MBC 
Scarred 
Tree 6 

Unit 1 238756 6826673 Trunk 22m west from 
western road marking 
Canopy 19m from 
western road marking 

Bimble Box culturally 
scarred tree 
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Figure 66:  Location of MBC Artefact 1 
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Figure 67:  Location of MBC Scar Tree 2, MBC Scar Tree 6 and MBC Artefact 3 
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Figure 68: Location of MBC Scar Tree 1 
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Figure 69: Location of MBC Scar Tree 3 and MBC Scar Tree 4 

 

  



HW17 Mungle Back Creek to Boggabilla heavy duty pavement project 

  
Page 65 

 

Figure 70: Location of MBC Scarred Tree 5 and MBC Artefact 2 

 

5.9.1 MBC Artefact 1 

MBC Artefact 1 was located by Aboriginal elders in road gravel approximately one meter from the 

Newell Highway. The artefact is located approximately 370m north of Maynes Lagoon, which is the 

nearest waterbody. The surrounds are level or slightly inclined landform with effectively zero soil 

visibility. It is almost certain that this artefact has been transported to its current position either within 

imported road gravel, or as a result of disturbance to local soils during road construction. The material 

of the artefact (chert) is not one that has been identified as common in the region of the proposal 

area. Its details are: 

 Material & Colour – Grey & yellow chert 

 Dimensions – 20mm x 20mm x 5mm 

 Description – Proximal flake fragment with cortex on platform. 

 

Figure 71: MBC Artefact 1 in situ - ventral 
 

Figure 72: MBC Artefact 1 - dorsal 
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Figure 73: MBC Artefact 1 in situ relative 
to Newell Highway. Position marked by 
notebook. 
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5.9.2 MBC Artefact 2  

MBC Artefact 2 was located by Aboriginal elders in road gravel approximately one metre from the 

Newell Highway. The surrounds are level or slightly inclined landform with effectively zero visibility. 

The artefact was located on road gravel. It is almost certain that this artefact has been transported to 

its current position either within imported road gravel, or as a result of disturbance to local soils during 

road construction. The artefact is located approximately three kilometres south of Whalan Creek 

which is the nearest permanent waterbody. Details of MBC Artefact 2 are: 

 Material & Colour – Fine pink Silcrete 

 Dimensions – 35mm x 40mm x 20mm 

 Description – Multipurpose core, 4 negative flake scars, cortex on dorsal. 

Figure 74: MBC Artefact 2 in situ 
 

Figure 75: MBC Artefact 2 Location 
relative to Newell Highway indicated by 
notebook 
 

  
 

  



HW17 Mungle Back Creek to Boggabilla heavy duty pavement project 

  
Page 68 

 

5.9.3 MBC Artefact 3 

MBC Artefact 3 was located by Aboriginal elders in road gravel approximately one metre from the 

western side of the Newell Highway. The artefact is located approximately 100m north of Maynes 

Lagoon. The surrounds are level or slightly inclined landform with effectively zero soil visibility. The 

artefact was located on road gravel. It is almost certain that this artefact has been transported to its 

current position either within imported road gravel, or as a result of disturbance to local soils during 

road construction.  

 Material & Colour – Yellow silcrete 

 Dimensions – 30mm x 35mm x 7mm 

 Description – Medial Flake Fragment, 3 negative scars 

 

Figure 76: MBC Artefact 3 in situ - dorsal 
 

Figure 77: MBC Artefact 3 in situ - 
ventral 
 

 
 

Figure 78: MBC Artefact 3 in situ (on 
notebook) relative to Newell Highway 
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5.9.4 MBC Scarred Tree 1 

MBC Scarred Tree 1 is located in road reserve to the west of the Newell Highway. Its trunk is 

approximately 20m west of the western road marking of the Newell Highway. The tree was outside 

the boundaries of the survey area; however, it was highly visible and was therefore identified and 

recorded. The surrounds are level or slightly inclined landform with effectively zero soil visibility due to 

thick grass cover. The scar is not totally symmetrical, nevertheless it’s extremely regular and 

generally symmetrical outline matches the criteria for Aboriginal Scarred Trees (Long, 2005).  

Attribution of function to bark removed by Aboriginal people in the past is problematic. Such 

attribution rests on the assumption that bark use by Aboriginal people potentially hundreds of years 

ago, resembled the manner in which Aboriginal people used bark when European observers first 

documented their practices. Aboriginal culture is and has been dynamic and changing, and 

assumptions of unchanging practice are not easily supported. 

 Species & age – Mature Bimble Box (Eucalyptus populnaea) 

 Dimension of scar: 

 Height above ground – 700mm 

 Maximum height of scar – 970mm 

 Maximum width of scar – 250mm 

 Depth of regrowth at scar – 50mm 

Figure 79: MBC Scarred Tree 1 
 

Figure 80: MBC Scarred Tree 1 view to west 
from Newell Highway 
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5.9.5 MBC Scarred Tree 2 

MBC Scarred Tree 2 is located outside the proposal area. 

MBC Scarred Tree 2 is located to the east of the Newell Highway, immediately north of the 

intersection with an unnamed unsealed road. It is within 50 metres of Maynes Lagoon. The tree is 

outside of the proposal area; however, it had been provisionally recorded on a previous survey. 

Reinspection was desired to establish whether or not it was a scarred tree, and confirmation of its 

location was necessary to ensure it was not impacted by the proposed works.  

This tree was confirmed as an Aboriginal Scarred Tree. The scar is generally symmetrical and is too 

low to likely have resulted from branch tear. Clearance of vegetation surrounding the scar revealed 

that the scar was a discrete enclosed cut, and did not continue to ground surface. The presence of an 

epicormic growth (small subsidiary tree growth in front of the scar) indicates that this scar likely 

resulted from a sudden removal of bark rather than an extended episode of bark removal such as 

through cattle-rubbing  (Long, 2005). 

 Species & age – Mature Bimble Box (Eucalyptus populnaea) 

 Dimension of scar: 

 Height above ground – 700mm 

 Maximum height of scar – 970mm 

 Maximum width of scar – 250mm 

 Depth of regrowth at scar – 50mm 

Figure 81: MBC Scarred Tree 2 
 

Figure 82: MBC Scarred Tree 2 
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Figure 83: MBC Scarred Tree 2. View to north east 
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5.9.6 MBC Scarred Tree 3 

MBC Scarred Tree 3 is located outside the proposal area. 

MBC Scarred Tree 3 is located outside of and immediately to the west of the unsealed road which 

partially comprises the boundary of the survey area at the old Council pit, east of the Newell Highway. 

The tree is marginally within a preserved zone of woodland between the old Council pit and the 

Newell Highway. The dry face (dead tree trunk exposed through bark removal) has fallen from the 

tree and lies immediately in front of the tree. The dry face was inspected, it did not display any 

features that would indicate that the tree was not culturally scarred.  The scar is large and has 

generated one epicormic growth to its east.  

 Species & age – Mature Bimble Box (Eucalyptus populnaea) 

 Dimension of scar: 

 Height above ground – 270mm 

 Maximum height of scar – 2200mm 

 Maximum width of scar – 230mm 

 Depth of regrowth at scar – could not be measured due to lack of dry face. 

 Dimension of dry face: 

 Height – 2100mm 

 Width -  230mm 

Figure 84: MBC Scarred Tree 3 with fallen dry 
face at front. View to east 
 

Figure 85: MBC Scarred Tree 3 showing proximity 
to dirt roadways. View to south east. 
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5.9.7 MBC Scarred Tree 4 

MBC Scarred Tree 4 is located five meters west of the proposal area at the old Council pit, east of the 

Newell Highway. The tree is marginally within a preserved zone of woodland between the old Council 

pit and the Newell Highway. The highly symmetrical nature of the scar, and the fact that it extends 

around the natural curve of the tree indicate that the scar is likely to be from Aboriginal activity and 

not from lightning strike or road traffic accident. In consultation with TLALC elders and members it 

was determined that MBC Scarred Tree 4 is a culturally scarred tree 

 Species & age – Mature Bimble Box (Eucalyptus populnaea) 

 Dimension of scar: 

 Height above ground – 1500mm 

 Maximum height of scar – 1050mm 

 Maximum width of scar – 330mm 

 Depth of regrowth at scar – 30mm 

Figure 86: MBC Scarred Tree 4 showing 
overhang over road 
 

Figure 87: MBC Scarred Tree 4 
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5.9.8 MBC Scarred Tree 5 

MBC Scarred Tree 5 is located outside of the proposal area at the south-east corner of the Newell 

Highway and an unsealed private access road.  

The scar is small and was identified by TLALC members surveying the exposed ground within and 

surrounding the mapped survey area.  

 Species & age – Mature Bimble Box (Eucalyptus populnaea) 

 Dimension of scar: 

 Height above ground – 1220mm 

 Maximum height of scar – 380mm 

 Maximum width of scar – 180mm 

 Depth of regrowth at scar – 90mm 

 

Figure 88: MBC Scarred Tree 5 showing 
exposed soils in surrounds. View south east 

Figure 89: MBC Scarred Tree 5  

 
 

Figure 90: MBC Scarred Tree 5   
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5.9.9 MBC Scarred Tree 6 

MBC Scarred Tree 6 is located outside the proposal area. 

MBC Scarred Tree 6 is located approximately 200m south of Maynes Lagoon. It is within an area to 

the west of the Newell Highway that Roads and Maritime requested be surveyed in addition to 

previously scheduled areas to the east of the Highway. The tree is located approximately 22m west of 

the western road marking of the Newell Highway. This scar is largely obscured by dense vegetation.  

 Species & age – Mature Bimble Box (Eucalyptus populnaea) 

 Dimension of scar: 

 Height above ground – 550mm 

 Maximum height of scar – 790mm 

 Maximum width of scar – 230mm 

 Depth of regrowth at scar – This could not be accurately measured as the dry face 

has fallen inwards 

Figure 91: MBC Scarred Tree 6. View to west 
from Newell Highway 

Figure 92: MBC Scarred Tree 6. View to west 
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Figure 93: MBC Scarred Tree 6. View to west 
 

 



HW17 Mungle Back Creek to Boggabilla heavy duty pavement project 

  
Page 77 

 

6.0 ANALYSIS AND DISCUSSION 

The northern ancillary area and pumping station at South Street Boggabilla contained three 

landforms, namely the upper river levee / terrace, localised floodplain, and lower river terrace of the 

Macintyre River. As discussed, part of this lower terrace, located 40˚m outside of the proposal area, is 

considered an area of PAD (MCB PAD01). No Aboriginal sites were identified at this location, and 

none had been previously identified there.  

The remainder of the proposal area is situated south of the northern ancillary area. It is comprised of 

a largely treeless, level or slightly inclined low lying terrain. This is intersected by a number of 

permanent waterbodies and waterways. It is difficult to estimate the likely natural flow of local 

waterways, given the radical changes to local hydrology due to large scale agricultural drainage and 

damming, in particular for cotton farming.  

The largest waterbody near the study area is the Macintyre River. second largest water body in the 

proximity of the proposal area after the Macintyre River is Whalan Creek. Significant numbers of 

artefacts have been found to the west of the Newell Highway, immediately south of Whalan Creek. 

Significant numbers of artefacts have also been found west of the Newell Highway surrounding the 

ancillary facility proposed at the old Council pit. These artefacts are more than 600m south of the 

Whalan Creek. They are within 100m of Mobbindry Creek – a tributary of Whalan Creek, and their 

deposition may be related to this proximity. 

During survey Maynes Lagoon was dry. The location of two scarred trees proximal to it is more likely 

a result of preservation that of preferential location. The two scarred trees located near Maynes 

Lagoon were isolated or in very sparse stands of trees. 

The Morella Watercourse was also largely dry during survey, and consists of a chain of lagoons 

linked by meandering channels which feed into the Boobera Watercourse. No Aboriginal sites or 

areas of archaeological potential were identified in associated with this watercourse 

The proposal area was also incised by several ephemeral waterways, including Mungle Back Creek. 

The shallow and poorly defined course of Mungle Back Creek makes it likely that this creek did not 

play a significant year-round role in Aboriginal life in the past. It is therefore unlikely to constitute an 

area of archaeological potential.  

Areas of major disturbance, including modification of the ground surface, was generally limited to the 

Newell Highway and its shoulders and intersections, and the old Council pit with its surrounds. AHIMS 

site AHIMS site 02-4-0024 and newly identified MBC Scarred Tree 4 are within the proposal area at 

the old council pit. 

Overall ground surface visibility was less than 5% due to road surface, road gravel and dense grass 

cover. Greater surface visibility would have provided a clearer assessment of whether each design 

area was likely to contain Aboriginal objects beneath the ground surface.  

The three isolated artefacts recorded were all located on imported gravel at the road shoulder. They 

may have originated locally and have been moved to their current location during roadworks. More 

likely though, they have been brought into the area along with manufactured road gravel. Their 

location therefore does not inform on the archaeological sensitivity of the landform they were located 

on. 
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7.0 SIGNIFICANCE ASSESSMENT 

7.1 Significance Assessment Criteria 

An assessment of the cultural heritage significance of an item or place is required in order to form the 

basis of its management. OEH (2011) provides guidelines for heritage assessment with reference to 

the Burra Charter (Australia ICOMOS 2013) and the Heritage Office guidelines (2001). OEH requires 

consideration that includes the following: 

 Research potential: does the evidence suggest any potential to contribute to an understanding 

of the area and/or region and/or state’s natural and cultural history? 

 Representativeness: how much variability (outside and/or inside the subject area) exists, what 

is already conserved, how much connectivity is there? 

 Rarity: is the subject area important in demonstrating a distinctive way of life, custom, process, 

land-use, function or design no longer practised? Is it in danger of being lost or of exceptional 

interest? 

 Education potential: does the subject area contain teaching sites or sites that might have 

teaching potential? 

It is important to note that heritage significance is a dynamic value. 

7.2 Archaeological Significance Assessment 

A summary of archaeological significance for the proposal area is outlined below in Table 5.  

Table 8: Summary of archaeological significance 

Site name 
Research 
Potential 

Scientific 
Value 

Representative 
Value 

Rarity Value 
Overall 
archaeological 
Significance 

AHIMS 02-4-0024 
Moderate - 
High 

Moderate - 
High 

Moderate - High Moderate -
High 

Unknown 

AHIMS 02-4-0025 
Moderate - 
High 

Moderate - 
High 

Moderate - High Moderate -
High 

Unknown 

MCB PAD01 
Moderate-
High 

Unknown Unknown Unknown Unknown 

MBC Artefact 1 Low Low Low Low Low 

MBC Artefact 2 Low Low Low Low Low 

MBC Artefact 3 Low Low Low Low Low 

MBC Scarred Tree 1 Low -
Moderate 

Low-
Moderate 

Moderate Moderate-
High 

Moderate 

MBC Scarred Tree 2 Low -
Moderate 

Low-
Moderate 

Moderate Moderate-
High 

Moderate 
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Site name 
Research 
Potential 

Scientific 
Value 

Representative 
Value 

Rarity Value 
Overall 
archaeological 
Significance 

MBC Scarred Tree 3 Low -
Moderate 

Low-
Moderate 

Moderate Moderate-
High 

Moderate 

MBC Scarred Tree 4 Low -
Moderate 

Low-
Moderate 

Moderate Moderate-
High 

Moderate 

MBC Scarred Tree 5 Low -
Moderate 

Low-
Moderate 

Moderate Moderate-
High 

Moderate 

MBC Scarred Tree 6 Low -
Moderate 

Low-
Moderate 

Moderate Moderate-
High 

Moderate 

 

Site AHIMS 02-4-0024 and MBCPAD01 were identified close to the proposal area. They have been 

assessed as demonstrating unknown archaeological significance. The nature, extent and significance 

of these places cannot be determined without further investigation. However, further archaeological 

investigation of these sites is not currently warranted as the current proposal will not harm these sites. 

Mitigation measures have been stipulated to protect these sites from inadvertent harm during the 

proposed works. (see Section 9).  

Scarred Trees have been rated as of moderate to high rarity. Even though numbers of these trees 

have been located in the region, they almost certainly represent only a very small fraction of the 

scarred trees once present, and have a limited life-span. 

The low significance rating given to individual artefacts reflects that they are not in-situ and their origin 

can likely not be determined. 

7.2.1 Cultural Significance 

[Note: information on the cultural significance of each PAD and the proposal area as a whole will be 

updated following discussion by the Aboriginal community in their responses to the current 

investigation] 
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8.0 IMPACT ASSESSMENT 

The proposal includes 28 kilometres of the Newell Highway and three ancillary facilities.  

The proposal area has been redesigned to avoid any impacts to known Aboriginal sites. 

Table 9: Summary of impacts 

AHIMS site # / survey site # Type of harm Degree of harm 
Consequence of 
harm 

AHIMS 02-4-0024. None None No loss of value 

AHIMS 02-4-0024 None None No loss of value 

MCB PAD01 None None No loss of value 

MBC Artefact 1 None None No loss of value 

MBC Artefact 2 None None No loss of value 

MBC Artefact 3 None None No loss of value 

MBC Scarred Tree 1 None None No loss of value 

MBC Scarred Tree 2 None None No loss of value 

MBC Scarred Tree 3 None None No loss of value 

MBC Scarred Tree 4 None None No loss of value 

MBC Scarred Tree 5 None None No loss of value 

MBC Scarred Tree 6 None None No loss of value 
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9.0 MANAGEMENT AND MITIGATION MEASURES 

The overall guiding principle for cultural heritage management is that where possible Aboriginal sites 

should be conserved. If conservation is not practicable, measures should be taken to mitigate against 

impacts to Aboriginal sites.  

The nature of the mitigation measures recommended is based on the assessed significance of the 

site or sites and the impact assessment.  

Potential impacts and mitigation of impact to known Aboriginal sites in the proposal area are 

described below in Section 9.1.1 and are presented in tabular form in Section 10. 

Mitigation of impact to currently unrecorded Aboriginal sites or Aboriginal sites discovered 

unexpectedly during proposed works will be undertaken through cultural heritage induction of staff 

and adherence to existing Roads and Maritime procedures outlined in tabular form in Section10. 

[Note: the final recommendations would also be informed by cultural significance, which will be 

discussed by the Aboriginal community in their responses to the current investigation] 

9.1.1 Impact to recorded Aboriginal sites 

There will be no impact to recorded Aboriginal sites as a result of the proposed works. Impact to all 

identified Aboriginal sites and PAD has been avoided through redesign of the proposal area. Indirect 

or inadvertent impact on Aboriginal sites will be prevented through the following measures. 

Scarred Trees MCB Scarred Tree 1 – 6 

The extent of a scarred tree site is generally considered to be the drip-line, although an investigation 

by an arborist would be required to provide detailed information on root systems and what size buffer 

area is required in order to protect a scarred tree from inadvertent impact.  

One identified scarred tree, MCB Scarred Tree 4, is located within five meters of the proposal area.  

The location of MCB Scarred Tree 4 should be protected during any of the proposed works that may 

impact on it. This would be best undertaken through definition of a ‘no-go’ zone surrounding MCB 

Scarred Tree 4 and its buffer zone as determined by an arborist. This ‘no-go’ zone should be 

supported through the placement of barriers or fencing sufficient to ensure that the tree will not be 

impacted during the proposed activity. 

MCB Scarred Tree 1 – 3, 5 and 6 are also located outside the proposal area. The location of these 

trees should be indicated on construction plans and the drip line of each tree fenced off where there is 

potential for inadvertent impact in these areas. An arborist should be engaged where a finer level of 

detail on buffer zone around each of these trees is required. This is to ascertain whether impact to 

roots that extend beyond the drip zone would impact the tree.  

Isolated artefacts MCB Artefact 1 – 3 

Impact to these sites has been avoided through redesign of the proposed works. The location of 

these sites should be marked on construction plans and they should be fenced or buffered from 

impact by construction-related activity. 

This report has identified that sites MCB Artefact 1, 2 and 3 are not associated with any areas of 

archaeological potential. As such, no archaeological test excavation is recommended at those 

locations. 
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AHIMS 02-4-002, AHIMS 02-4-0025,  

These sites have been protected from impact through redesign of the proposal area. The location of 

AHIMS 02-4-0024 and AHIMS 02-4-0025 should be marked on construction maps, and should be 

protected through definition of a ‘no-go’ zone surrounding it. This ‘no-go’ zone should be supported 

through the placement of barriers or fencing sufficient to ensure that AHIMS 02-4-0024 and AHIMS 

02-4-0025 will not be impacted during the proposed activity. 

MBC PAD01 

This site has been protected from impact through redesign of the proposal area. The location of MBC 

PAD01 should be marked on construction maps, and should be protected through definition of a ‘no-

go’ zone surrounding it. This ‘no-go’ zone should be supported through the placement of barriers or 

fencing sufficient to ensure that MBC PAD01 will not be impacted during the proposed activity. 

9.1.2 Aboriginal Stakeholder Consultation 

The measures recommended here would be addressed under existing measures for Aboriginal 

consultation as part of the PACHCI Stage 2 process  
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10.0 RECOMMENDATIONS 

The proposal has been revised and redesigned so as to avoid impact to known Aboriginal sites  

The following recommendations were based on consideration of:  

 Statutory requirements under the National Parks and Wildlife Act 1974. 

 The requirements of the relevant guidelines: Roads and Maritime PACHCI,” ‘Guide to 

investigating, assessing and reporting on Aboriginal cultural heritage in NSW’ (OEH 2011), 

‘Code of practice for archaeological investigation of Aboriginal objects in New South Wales’ 

(DECCW 2010) and ‘Aboriginal cultural heritage consultation requirements for proponents’ 

(DECCW 2010). 

 The results of the background research, site survey and assessment. 

 The likely impacts of the proposal.  

 Any changes to the scope of the proposal, such as a change in impact footprint, may require 

further archaeological survey and addendum PACHCI Stage 2 reporting.  

 

The following recommendations are made and are tabulated in Table 10: Mitigation measures.  

Table 10: Mitigation measures  

Item Measure 

Avoiding impacts on scarred trees 

An appropriate exclusion zone will be defined by a 

qualified arborist and established around Scarred 

Trees 1, 2, 3, 4, 5 and 6. A barrier will be installed 

around each exclusion zone while construction is 

being undertaken. 

Avoiding impacts on AHIMS sites, potential 

archaeological deposit and artefacts 

An exclusion zone will be defined by a qualified 

archaeologist and a barrier will be erected around 

interface between the construction work zone and 

AHIMS 02-4-0024, 

AHIMS 02-4-0025, MBC PAD01, Artefact 1, 

Artefact 2 and Artefact 3 while construction is 

being undertaken. 

Unexpected archaeological finds 

A heritage induction will be provided to workers 

before construction begins. It will inform them of 

exclusion zones and guidelines to follow if 

unexpected heritage items or deposits are located 

during the work. 

Unexpected archaeological finds 

If unexpected archaeological finds are discovered, 

Roads and Maritime’s Standard Management 

Procedure for Unexpected Heritage Items (2015) 

will be followed. In addition, the NSW Heritage 

Division will be notified of the discovery of a relic, 

in accordance with Section 146 of the NSW 

Heritage Act 1977. 
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 Item  Measure 

  A heritage induction will be provided to workers  
before construction begins. It will inform them of  

Unexpected archaeological finds     exclusion zones and guidelines to follow if  
 unexpected heritage items or deposits are located 

during the work.  
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EXECUTIVE  SUMMARY  

Roads and Maritime Services (Roads and Maritime) propose to provide a heavy duty road over 
approximately 28 kilometres of the Newell Highway between Mungle Back Creek and Boggabilla 
within the Moree Plains local government area, NSW (the proposal). 

The proposal will be assessed under Part 5 of the Environmental Planning and Assessment Act 1979 
NSW. (EPA Act). Arcadis is preparing a Review of Environmental Factors (REF) for the proposed 
activity. Arcadis has engaged Artefact, on behalf of Roads and Maritime, to assess the potential 
historical heritage impact of the proposed activity. The potential Aboriginal cultural heritage impact is 
addressed in a separate report (Artefact Heritage, 2016). 

Overview of findings 

	 There are no heritage listed items, or unlisted items with local or State heritage significance within

the proposal area

	 Two Survey Reference Marked Trees (SRMT) are within the proposal area (MBC SRMT1, MBC

SRMT4). These two trees have been identified as modern survey markers and they do not reach

the threshold for local heritage significance. Five other SRMT are located near the proposal area.

These are also modern SRMT and do not reach the threshold for local heritage significance.

	 A former travelling stock route (TSR) was located within the northern section of the proposal area.

This study did not identify evidence of the TSR and any associated intangible values of the TSR

have been impacted by the construction and operation of the Newell Highway.

	 Background research identified a road workers camp which was located in the Council Borrow pit

at Whalan Creek. No evidence of the camp was observed and the area has been highly disturbed

as a result of gravel extraction.

	 This report has not identified any impacts to any known heritage items or archaeological remains

that will result from the proposed works. No further heritage or archaeological assessments or

approvals are required for proposed works.

Recommendations 
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 Item  Measure 

 If unexpected archaeological finds are discovered, 
  Roads and Maritime’s Standard Management  

  Procedure for Unexpected Heritage Items (2015) 
Unexpected archaeological finds  will be followed. In addition, the NSW Heritage 

Division will be notified of the discovery of a relic, 
 in accordance with Section 146 of the NSW  

 Heritage Act 1977.  
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1.0  INTRODUCTION  

1.1  Background  

Roads and Maritime Services (Roads and Maritime) propose to provide a heavy duty road over 
approximately 28 kilometres of the Newell Highway between Mungle Back Creek and Boggabilla 
within the Moree Plains local government area, NSW (the proposal).   

The proposal will be assessed under Part 5 of the Environmental Planning and Assessment Act 1979 
NSW. (EPA Act). Arcadis is preparing a Review of Environmental Factors (REF) for the proposed 
activity. Arcadis has engaged Artefact, on behalf of Roads and Maritime, to assess the potential 
historical heritage impact of the proposed activity. The potential Aboriginal cultural heritage impact is 
addressed in a separate report (Artefact Heritage, 2016). 

1.2  Proposal area  

The proposal area comprises about 28 kilometres of the Newell Highway road corridor, proposed 
sites for ancillary areas and the Boggabilla boat ramp site. The proposal area extends between 
Roads and Maritime chainages 87,400 to 114,900. 

For the purposes of this report, the proposal area area is defined as the likely extent of the area 
required for construction and operation of the proposal. This includes overtaking lanes, road 
intersection improvements, drainage upgrades, water supply infrastructure, construction work zones, 
erosion and sediment controls, stockpile areas and ancillary facilities as shown in Figure 1. A variable 
buffer of between 10 – 30 metres was surveyed around the proposal area where practicable. 

1.3  Aims and limitations  

This report assesses the potential for the proposed work to have a historical heritage impact. It has 
been prepared in accordance with the following relevant guidelines: 

 The Burra Charter (Australia ICOMOS 2013)

 Assessing heritage significance (NSW Heritage Office 2001)

 Assessing significance for historical archaeological sites and ‘relics’ (Heritage Branch 2009).

This report has been prepared to address non-Aboriginal (historical) heritage values only. An 
Aboriginal heritage assessment has been prepared separately as part of a Roads and Maritime Stage 
2 Procedure for Aboriginal Cultural Heritage Consultation and Investigation (Artefact Heritage, 2016). 
The assessment of historical archaeological potential is based on documentary research and surface 
survey only; no sub-surface investigation was carried out. 

As detailed in Heritage Division guidelines (Heritage Division 2009: p 1), the NSW heritage system 
comprises three steps. These steps provide the framework of this report: 

 Investigate significance - this is addressed in Sections 2, 3 and 4 of this report

 Assess significance - this is addressed in Section 5 of this report

 Manage significance – this is addressed in Section 6 of this report.
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Figure 1: The proposal area (red outline). 
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2.0  LEGISLATIVE CONTEXT  AND HERITAGE LISTINGS  

2.1  Legislative context  

A summary of the relevant Acts and the potential legislative implications for the proposed 
development follow: 

2.1.1  Environment  Protection  and Biodiversity  Conservation  Act  1999  (Commonwealth)  

The Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) provides a 
legislative framework for the protection and management of matters of national environmental 
significance, that is, flora, fauna, ecological communities and heritage places of national and 
international importance. Heritage items are protected through their inscription on the World Heritage 
List, Commonwealth Heritage List or the National Heritage List. 

The EPBC Act stipulates that a person who has proposed an action that will, or is likely to, have a 
significant impact on a World, National or Commonwealth Heritage site must refer the action to the 
Minister for the Environment (hereafter Minister). The Minister will then determine if the action 
requires approval under the EPBC Act. If approval is required, an environmental assessment would 
need to be prepared. The Minister would approve or decline the action based on this assessment. 

A significant impact is defined as ‘an impact which is important, notable, or of consequence, having 
regarded to its context or intensity’. The significance of the action is based on the sensitivity, value 
and quality of the environment that is to be impacted, and the duration, magnitude and geographic 
extent of the impact. If the action is to be carried out in accordance with an accredited management 
plan, approval is not needed and the matter not need be referred to the Minister. 

This report identifies that there are no items in the proposal area which would require approval under 
the EPBC Act. 

World Heritage List 

The Convention Concerning the Protection of World Cultural and National Heritage (the World 
Heritage Convention) was adopted by the General Conference of the United Nations Educational, 
Scientific and Cultural Organisation (UNESCO) on 16 November 1972, and came into force on 17 
December 1975. The World Heritage Convention aims to promote international cooperation to protect 
heritage that is of such outstanding universal value that its conservation is important for current and 
future generations. It sets out the criteria that a site must meet to be inscribed on the World Heritage 
List and the role of States Party in the protection and preservation of world and their own national 
heritage. 

The World Heritage List does not include any items within or near the proposal area. 

National Heritage List 

The National Heritage List has been established to list places of outstanding heritage significance to 
Australia. It includes natural, historic and Indigenous places that are of outstanding national heritage 
value to the Australian nation. 

The National Heritage List does not include any items within or in near the proposal area. 

Commonwealth Heritage List 
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The Commonwealth Heritage List has been established to list heritage places that are either entirely 
within a Commonwealth area, or outside the Australian jurisdiction and owned or leased by the 
Commonwealth or a Commonwealth Authority. The Commonwealth Heritage List includes natural, 
Indigenous and historic heritage places which the Minister for Sustainability, Environment, Water, 
Population and Communities is satisfied have one or more Commonwealth Heritage values. 

The Commonwealth Heritage List does not include any items within or near the proposal area. 

2.1.2  Heritage  Act  1977  (NSW)  

The NSW Heritage Act 1977 (Heritage Act) provides protection for items of ‘environmental heritage’ in 
NSW. ‘Environmental heritage’ includes places, buildings, works, relics, movable objects or precincts 
considered significant based on historical, scientific, cultural, social, archaeological, architectural, 
natural or aesthetic values. Items considered to be significant to the State are listed on the State 
Heritage Register (SHR) and cannot be demolished, altered, moved or damaged, or their significance 
altered without approval from the Heritage Council of NSW. 

As outlined below, the proposal area contains no items listed on the State Heritage Register, Section 
170 register or listed as Relics under the Heritage Act. 

State Heritage Register 

The SHR was established under Section 22 of the Heritage Act and is a list of places and objects of 
particular importance to the people of NSW, including archaeological sites.  The SHR is administered 
by the Heritage Division of the Office of Environment and Heritage (OEH) and includes a diverse 
range of over 1500 items, in both private and public ownership. To be listed, an item must be deemed 
to be of heritage significance for the whole of NSW. 

The SHR does not include any items within or near the proposal area. 

Section 170 registers 

Under the Heritage Act all Government agencies are required to identify, conserve and manage 
heritage items in their ownership or control. Section 170 requires all government agencies to maintain 
a Heritage and Conservation Register that lists all heritage assets and an assessment of the 
significance of each asset. They must also ensure that all items inscribed on its list are maintained 
with due diligence in accordance with State Owned Heritage Management Principles approved by the 
Government on advice of the NSW Heritage Council. These principles serve to protect and conserve 
the heritage significance of items and are based on NSW heritage legislation and guidelines. 

In some cases, the s170 Register listings are reproduced in the State Heritage Inventory.  The Roads 
and Maritime Services Register is also available online. 

The Roads and Maritime s170 Register, and the s170 Registers reproduced in the State Heritage 
Inventory does not include any items within or near the proposal area. 

Relics 

The Heritage Act also provides protection for ‘relics’, which includes archaeological material or 
deposits. Section 4 (1) of the Heritage Act (as amended in 2009) defines a relic as: 

...any deposit, artefact, object or material evidence that: 

a) relates to the settlement of the area that comprises New South Wales, not
being Aboriginal settlement, and
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b) is of State or local heritage significance

Sections 139 to 145 of the Heritage Act prevent the excavation or disturbance of land known or likely 
to contain relics, unless under an excavation permit. Section 139 (1) states: 

A person must not disturb or excavate any land knowing or having reasonable 
cause to suspect that the disturbance or excavation will or is likely to result in a 
relic being discovered, exposed, damaged or destroyed unless the disturbance is 
carried out in accordance with an excavation permit. 

Excavation permits are issued by the Heritage Council of NSW, or its Delegate, under Section 140 of 
the Heritage Act for relics not listed on the SHR, or under Section 60 for relics included within an SHR 
curtilage. An application for an excavation permit must be supported by an Archaeological 
Assessment and Research Design prepared in accordance with the NSW Heritage Division 
archaeological guidelines. Minor work that will have a minimal impact on archaeological relics may be 
granted an exception under Section 139 (4) or an exemption under Section 57 (2) of the Heritage Act. 

The potential for the presence of historical archaeological relics within the proposal area is discussed 
in Section 3. 

2.1.3  Environmental  Planning  and Assessment  Act  1979  (NSW)  

The EPA Act establishes the framework for cultural heritage values to be formally assessed in the 
land use planning and development consent process. The EPA Act requires that environmental 
impacts are considered before land development; this includes impacts on cultural heritage items and 
places as well as archaeological sites and deposits. The EPA Act also requires that Local 
Governments prepare planning instruments (such as Local Environmental Plans [LEPs] and 
Development Control Plans [DCPs]) in accordance with the Act to provide guidance on the level of 
environmental assessment required. 

The current proposal area falls within the boundaries of the Moree Plains Local Government Area 
(LGA), which is subject to the Moree Plains LEP 2011 and the Moree Plains DCP 2013. 

Moree Plains Local Environmental Plan 2011 

The proposal area is located within the Moree Plains LGA. Heritage items and archaeological sites in 
this area are managed under the Moree Plains Local Environmental Plan (LEP) 2011. The LEP aims 
to conserve the fabric, setting and views, and integrity of heritage items and to protect archaeological 
resources. 

Schedule 5 (Environmental Heritage) of the Moree Plains LEP 2011 does not list any items within or 
near the proposal area. 

2.1.4 State Environmental Planning Policy (Infrastructure) [ISEPP] 2007 

The State Environmental Planning Policy (Infrastructure) 2007 (ISEPP) aims to facilitate the effective 
delivery of infrastructure across the State. 

Clause 94 of the 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. 
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As the proposal is for a road infrastructure facility and is to be carried out by Roads and Maritime, it 
can be assessed under Part 5 of the EP&A Act. Development consent is not required. 

Clause 14 of the ISEPP states that in the event items of local heritage significance are to be impacted 
by an ISEPP item, consultation with local councils must be undertaken. 

This study has identified that no items of local heritage significance are located within the proposal 
area. 

2.2  Summary of heritage listings  

As outlined above, the following statutory heritage lists were searched: 

 World Heritage List

 National Heritage List

 Commonwealth Heritage List

 State Heritage Register

 Section 170 (RMS) Heritage and Conservation Registers

 Moree Plains LEP 2011.

The following non-statutory heritage lists were also searched: 

 Register of the National Estate

 National Trust Register.

No listed items were identified within or near the proposal area. 
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3.0  HISTORICAL CONTEXT  

3.1  Moree Plains  and Boggabilla  

3.1.1  Early  exploration  

John Oxley was the first European to record exploration of the proposal area. This was during his 
expedition along the Macquarie River in 1818. The next was escaped convict George ‘The Barber' 
Clarke (Mann 1986). Clarke reportedly lived with the Kamilaroi for five years before he was 
recaptured in 1831. Upon his return, he reported the existence of a north flowing river named ‘Kindur’. 
Despite the lack of credibility noted in Clarke’s later recollections, which included his coming across 
orang-utans along the region’s coastline, the colony’s new Surveyor-General Sir Thomas Livingstone 
Mitchell decided to explore the region himself (Heritage Concepts 2009). This was Mitchell’s first 
expedition, and although he did not locate the river that Clarke described, he opened the area to 
pastoral settlement (Baker 1967). 

3.1.2  Land  settlement  

Squatters began making their way to the region in the early 1830s, and established settlements, 
farms and informal cattle stations (Heritage Concepts 2009). The approximate location and size of 
many of these establishments are unknown, as land use and occupation was not formally recorded 
until 1836. 

The Moree township was Gazetted in 1844 and by 1852 a general store had been established in the 
town. A post office was opened the next year, and in 1861 the town’s first inn was built on the same 
street. Sales of land began shortly after the town was gazetted in 1862. Administrative and judicial 
services were set up in 1863, starting with a court of petty sessions and a police station two years 
later. By 1866 the township’s population had reached 43 and the town had two hotels; The Moree, 
owned by Traynor and Cabar Fae, owned by McKenzie. The petty session court had by this time 
moved to Cabar Fae, where hearings took place once a month (Bailliere 1866). A Wesleyan Church 
was opened in 1867. Moree was declared a municipality in 1890. Settlers adapted the land for 
agriculture and grew corn, peaches, potatoes and grapes, the latter of which were said to have grown 
well in the region (Bailliere 1866). 

The town of Boggabilla is located a few kilometres south of the Queensland border and 95km north of 
Moree. Like Moree and Moree Plains, Boggabilla was settled by pastoralists and has long been 
associated with sheep and cattle runs. It is famous for its artesian springs, the first of which was 
drilled in 1895 to provide water for cattle along a new stock route between Moree and Boggabilla 
(Somerville 2013). These would soon have an economic value for the town, with the first public 
artesian bath opening in 1898 and followed by many more. Unfortunately, for much of their history 
these establishments excluded Aboriginals, until 1965 when protests led by Charles Perkins called for 
open access (Somerville 2013). 

A search of historical maps, including  those partially reproduced below (Figure 2,  Figure 3) has  not 
indicated the presence of any  historical farms, homesteads  or other  built structures  in the proposal  
area.  

3.2  Transport networks  

As more pastoralists arrived in the area, settlements and communication routes were established in 
an ad hoc way. Little to no government planning was involved and properties were often located 
along communication routes and close to local water sources (Heritage Concepts 2009). The most 
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frequent users of the rural community’s communication routes were travelling stockmen, who relied 
heavily on these roads for their financial livelihood (Heritage Concepts 2009). 

3.2.1  Travelling  stock routes (TSR)  

A map of the area produced in 1888 (Figure 2), shows that the northernmost portion of the proposal 
area, near the township of Boggabilla, was part of a formalised Travelling Stock Route (marked in 
red). The arrival of the railway in 1897 led to further growth in the area, although a direct rail route 
from Moree to Boggabilla had still not been established. 

Traveling stock Routes(TSR) were often informally developed by squatters in order to move cattle 
and sheep from their properties to sell in larger townships, cities and the goldfields (Spooner 2005). 
Many of these runs followed Aboriginal and native animal trails (Gammage 1986). TSR would go onto 
become some of NSW’s main roads, especially those that linked main town centres with railway 
stations (Spooner 2005). As mentioned above, the first formal stock route to lead from Moree to 
Boggabilla was established in 1895 (Somerville 2013). However, much earlier routes led into Moree 
and Boggabilla from the east and the west of today’s Newell Highway (Figure 2). Stock routes often 
varied in size from one to five chains (20 metres to 100 metres), although most were surveyed to a 
width of three chains (60 metres) (Spooner 2005).  The outline of TSR shown in Figure 3, illustrates 
that the current shape of road reserves along the Newell Highway often appears to often reflect the 
historical outline of local TSR. 

Apart from road reserve configuration, the TSR may have other heritage values which may remain 
within the proposal area. These are likely to be ephemeral or intangible, such as 

 Remains of short-term drover’s campsites, and stock trampled and eroded soils along the stock 

route –these are discussed in Section 3.2.3 below 

 Sense of place associated with the location of the TSR, which runs along a flat, crossing 

waterways, towards the Queensland border –these are discussed in Section 3.2.3 below 

 Scarred or blazed trees as markers of the TSR route – these are discussed in Section 3.2.4below. 
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Figure 2: 1888 map of New South Wales showing stock routes in red. Location of proposal 
area is circled. Source. National Library of Australia. 
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Figure 3: Extract from 1961 Map of the County of Stapylton showing Travelling Stock Routes 
in red, proposal area in blue. Source NLA. 

3.2.2  Newell  Highway  

State Highway No. 17 was proclaimed by Government Gazette in March 1938. It was renamed the 
‘Newell Highway’ in 1941, in honour of Hugh Hamilton Newell, the first member appointed to the Main 
Roads Board and the first Commissioner for Main Roads (Ozroads 2005). Large sections of the highway 
were built along existing roads and travelling stock reserves. The route of the highway is representative 
of the historical land policies and early surveyors who established these routes. It is currently the longest 
highway in NSW, extending over 1,060km from the Victorian border at Tocumwal to the Queensland 
border at Goondiwindi. 

The onset of WWII delayed formal construction of the highway until 1946, although a small portion of 
the road between Narrandera and West Wyalong (700km south of the proposal area) took place 
between 1941- 42 as a wartime defence project (Ozroads 2005). Preliminary work began again in July 
1946, making their way north towards Moree over the next three years, concluding in September 1949. 
By this time, the main route of the highway had been established, however large portions remained 
unsealed (Ozroads 2005). 

Work to seal and resurface the majority of the highway took place from 1959 to 1973. The majority of 
this work started in the southern division of the highway, working their way up to Moree in the 1970s. 
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3.2.3  Newell  Highway  between Moree and Boggabilla  

The proposal area is contained within Upper Northern Division of the highway, a 116m stretch that runs 
between Moree and Boggabilla. This portion of highway is within the centre of the fertile black soil 
plains. By 1970 it consisted of mostly grazing land for sheep and cattle as well as the cultivation of 
crops such as sunflowers and wheat (Main Roads 1973). 

This portion of the highway had uniquely unfavourable building conditions and heavy rain would often 
make the unsealed road impassable, slowing construction work and damaging sections of the road 
corridor. The majority of work was conducted by the Works Organisation, whose headquarters were at 
Moree. A number of camps and residences were also set up as work proceeded north. The first camp 
was established 42km north of Moree, and a second was constructed 92km north of Moree. Measuring 
92km north from Moree along the current Newell Highway gives a location for this camp that 
approximately corresponds to the site of the former council borrow site near Whalan Creek. This is the 
location of one of the ancillary areas within the current proposal. 

A considerable quantity of road fill was required to deal with the low-lying and flood prone unstable 
clays of the proposal area. Although the majority of road fill was obtained from local sources along the 
roadside, certain sections of the road required more materials than the landscape could provide. In 
order to rectify this, a number of base-stabilising methods were trialled before the completion of the 
highway. Two mobile laboratories were set up (48 and 92 km north of Moree) to cater to these activities. 
Methods tested included cement and lime stabilised base sections. Lime stabilising was unsuccessful 
and required reinforcement with cement. Eventually base-course and surface-course gravel was 
brought in from 45km away consisting of materials such as siltstone, ironstone, sandstone, pebbles 
and sand (Main Roads 1973). 

The majority of earth working activities were carried out using a Domor elevating grader and Wabco 
scraper. In order to produce a stable base and surface for the highway, gravels were mechanically 
compressed along the unsealed parts of the corridor with a Raygo Ram Roller and a vibrating sheeps-
foot roller. The mixing of materials was carried out using the Department of Main Road’s Rotomobile 
and Pulvimixer. Where needed, precast concrete box culverts and reinforced concrete pipes were 
installed. At later stages, some concrete box culvert crown sections were laid on large concrete slabs, 
although this was only done if appropriate bedding was not present in the landscape. Vast amounts of 
water were needed for the project, and local sources included the Gwydir River and Whalan Creek 
(Main Roads 1973). 

The last section of the highway (the proposal area) was successfully sealed in early September 1973 
and the Newell Highway was formally opened on 3 September 1973 (Ozroads 2005). The current 
function of the proposal area as a heavy-traffic and high-speed conduit is a modern one that does not 
reflect a historical usage. The proposal area does not contain any historically noted bridges, and it 
appears that all watercrossings were replaced or constructed during the most recent phases of 
construction (Ozroads 2005). 

3.2.4  Survey  reference marked  trees (SRMT)  

The practice of tree marking to identify property boundaries and for general surveying practices has 
been formally documented as taking place in NSW since 1836. However, it is likely that tree marking 
was being used from 1788 onwards (Williamson 1982). Strict procedures and regulations surrounding 
the formal survey and marking of Crown Land began in 1864 (Williamson 1982). 
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Newell Highway, Mungle Back Creek to Boggabilla: Historical Heritage Assessment 

Figure 4: Sketch of a typical surveyor’s team of the 1860s. An assistant with an axe in his hand 
can be seen ‘blazing’ a boundary tree (Gill 1865). Source. National Library of Australia. 

A study of the role of SRMT in NSW noted their association with the history of property survey, and 
road and Travelling Stock Route demarcation across much of the state (Spooner, 2005). Travelling 
Stock Route blazed trees characteristically contained the letters TSR and a number, while property 
boundary markers generally contained an arrow and a number (Spooner, 2005, pp. 66-67). 

More recent research has provided added detailed useful information on the history, distribution, style 
and survival of SRMT in south western NSW (Spooner & Shoard, 2016). Allowance must be made for 
differences in predominant SRMT species, habitat and local agricultural setting, between the proposal 
area of this report, and the area examined by Spooner & Shoard (2016). Nevertheless, Spooner & 
Shoard (2016) have identified the following points which are likely relevant beyond the region of their 
study: 

 It is estimated that some 1.2 million SRMT were blazed across NSW 

 In the proposal area of Spooner & Shoard (2016), 63 per cent of SRMT were in road reserves, 

with per cent located in private property. Similar proportions are likely throughout rural NSW 

 Due to their frequent purpose as boundary markers, a large proportion of SRMT were blazed 

within 10 meters of property boundaries 

	 The proposal area of the present report is within the Central region of NSW as mapped by the 

NSW Office of Heritage and Environment (OEH). Under current regulations, unprotected trees in 

the Central region of NSW that are within 10 meters of property boundaries may be felled by the 

landowner or tenant without OEH permit (Office of Environment and Heritage NSW, 2016). This is 

expected to have drastically reduced the numbers of surviving SRMT in the proposal area 
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	 Most SRMT are boundary markers. Boundary marker SRMT are characterised by a flat-based 

shield shaped scar containing an arrow, a survey number, and a horseshoe shape. Other SRMT 

include Traverse Points formed by surveyors during survey of transects not directly connected to 

delineating property boundaries. These blazes generally contain the same details mentioned 

above, plus the letters “BM” and the surname initial of the surveyor 

 SRMT with the letters “PM” (Permanent Marker) date to after 1960 

 Aboriginal scarred trees were sometimes repurposed as SRMT. 

In conclusion, SRMT within the proposal area that are likely to be of historical significance, will 
contain either the letters “TSR”, or have a flat-based shield shaped scar containing an arrow, a survey 
number, and a horseshoe shape, and may include the letters “BM” and the surname initial of the 
surveyor. Modern SRMT within the proposal area that are not likely to be of historical significance will 
be characterised by the letters “PM” (Permanent Marker). 
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4.0  SURVEY  

A site inspection was carried out by Fenella Atkinson (Artefact) and Jeffrey Charlton (Roads and 
Maritime) on 8 March 2016. Michael Lever and Alyce Haast (Artefact Heritage) carried out a further, 
more intensive pedestrian place inspection between the 28th November 2016 and 2nd December 
2016. This second inspection also formed part of the Roads and Maritime Stage 2 Procedure for 
Aboriginal Cultural Heritage Consultation and Investigation (PACHCI). 

The proposal area comprises approximately 28 kilometres of Newell Highway road corridor between 
Roads and Maritime chainages 87,400 to 114,900. It includes two proposed sites for ancillary areas 
adjoining the Newell Highway, an ancillary area at the Boggabilla boat ramp site and an ancillary area 
at a former council borrow site. 

The landscape traversed by the proposal area is a level plain, much of which is under cultivation. 
This land use has involved clearing most of the native trees and shrubs (Figure 5).  However, there 
are sparse trees within the road reserve; and areas of remnant bush, particularly in the vicinity of 
watercourses and within and adjacent to the southern part of the proposal area. The proposal area 
crosses a number of watercourses, which are from south to north: 

 Mungle Back Creek 

 Wallaby Creek (first order) 

 Three first order tributaries of Mungle Creek 

 Whalan Creek at junction with Mobbindry Creek 

 Maynes Lagoon 

 Morella Watercourse (first order) 

In general, the watercourses flow to the west or south-west, to join Mungle Creek then Whalan Creek, 
which runs to the Boomi River, which in turn feeds into the Barwon River. 

The Newell Highway is a two-lane road surfaced with asphalt, with narrow gravel shoulders (Figure 6 
and Figure 7). There are no formed kerbs, gutters or drains alongside the road.  Concrete bridges or 
culverts carry the road across the watercourses (Figure 8). 

In general, ground surface visibility was poor, due to the surface of the current road, and dense grass 
in the road reserve. In places, an unsurfaced access track runs parallel to the road. In one location, 
the track had been recently regraded, exposing the subsoil (Figure 9). 

Based on the assessment above, the historical artefacts or items considered most likely to be present 
in the proposal area are SRMT. Remains of drover’s campsites and evidence of stock movement 
associated with the TSR are unlikely to have survived and were not identified during the survey. 

The conditions of low surface visibility encountered during the survey did not impact on the capacity to 
detect SRMT. 

The assessment above indicates that a work camp associated with the construction of the Newell 
Highway was established during the 1970’s, approximately 92km north of Moree. This corresponds to 
the location of the old council borrow pit slightly south of Whalan Creek. Surface visibility in this location 
was high, although surface exposure was low as a result of historical and large-scale extraction that 
has taken place there. These conditions would not have impeded identification of structural or surface 
remains of the work camp. 
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Figure 5: View of the northern part of the Figure 6: Newell Highway 
proposal area. 

Figure 7: Road shoulder. Figure 8: Bridge at Maynes Lagoon. 

Figure 9: Regraded access track. 

4.1  Survey  Results  

No items of historical heritage significance resulting from the identified historical activities of the 
opening up and division of land, TSR or construction of roads were identified in the survey area. 
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The surrounds of the roadway appear to have been largely cleared of vegetation, and can frequently 
be observed as artificially built up, excavated, culverted, or levelled. No remains of droving or other 
camps were observed. 

The historical assessment section of this report indicated that a work camp had been established at 
the approximate location of the old council borrow pit south of Whalan Creek. No structural or 
artefactual remains of this camp were located along the Newell Highway, or inside or near the old 
council borrow pit. Ground visibility was high in this location, including in relatively undisturbed 
portions of the proposal area surrounding the existing gravel pit. This pit reaches depths of up to 
about ten metres below natural surface. It is unlikely that any undetected surface or subsurface non-
Aboriginal archaeological remains are present in this location. 

The first survey identified and the second survey confirmed the presence of , seven SRMT. 

The majority of these SRMT are located along a section of the Newell Highway which does not seem 
to have been mapped as within TSR. They are within the northern portion of the proposal area which 
runs due north-south below Boggabilla (Figure 3, Figure 10). Further, the style of the SRMT identified 
during survey do not conform to the descriptions of TSR or historically significant survey transect SRMT 
given by Spooner (2005) or Spooner & Shoard (2016). Stylistically, the SMRT identified during survey 
likely represent modern boundary survey marks, or survey marks associated with the mid-late 20th-
century survey of the area. They may date to as late as the 1960s (Spooner 2005). 

Five of these trees bear the inscription “PM” or “P”. This almost certainly refers to their status as an 
indicator of the nearby presence of a “Permanent Survey Mark” (Land and Property Information NSW, 
2016).  MBC SRMT1 was identified within 3.5 meters of a modern survey marker. 

The table below (Table 1) provides the location, marking details and a photo of each tree. All spatial 
data is GDA 1994 (56). The locations of SRMT in or near the proposal area are mapped on Figure 10 
and Figure 10 below. Two trees (MBC SRMT1, MBC SRMT4) are inside the proposal area. 

Given the assumption that these trees related to modern survey markers, an attempt was made to 
correlate these SRMT to current survey marks shown on Six Maps (Six Maps, 2016). These correlations 
are listed in Table 1, but must be regarded as indicative only given the observed inaccuracy in Six Maps 
(2016) mapped locations of survey markers compared to distances manually measured during survey. 

Table 1: Details of Identified SRMT in the proposal area 

Reference East North Mark Proximity to
Permanent 
survey
Marker 

Located 
within the 
Proposal 
area? 

Photo 

MBC 
SRMT1 

240535 6830523 P 3.5m east of 
Survey Mark 
33017 

Yes 
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Reference East North Mark Proximity to Located Photo 
Permanent within the 
survey Proposal 
Marker area? 

MBC 240450 6830201 PM Not detected No 
SRMT2 

MBC 
SRMT3 

240361 6829540 P Not detected No 

MBC 
SRMT4 

240368 6829230 ↑PM SS33015 Yes 
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Reference East North Mark Proximity to
Permanent 
survey
Marker 

Located 
within the 
Proposal 
area? 

Photo 

MBC 
SRMT5 

240118 6828098 MR8 SS33013 No 

MBC 
SRMT6 

238973 6826939 MR1 
0 

Not detected No 

MBC 
SRMT7 

237711 6825599 ↑PM Not detected No 6392 
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Figure 10: Location of MBC SRMT relative to proposal area 
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Figure 11: Detail map of MBC SRMT close to proposal area 
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Criterion  Description  

A An item is important in the course or pattern of NSW’s cultural or natural history (or the cultural or 
natural history of the local area). 

B An item has strong or special associations with the life or works of a person, or group of persons, of 
importance in NSW’s cultural or natural history (or the cultural or natural history of the local area). 

An item is important in demonstrating aesthetic characteristics and/or a high degree of creative or 
technical achievement in NSW (or the local area). 

D An item has strong or special association with a particular community or cultural group in NSW (or the 
local area) for social, cultural or spiritual reasons. 

E An item has potential to yield information that will contribute to an understanding of NSW’s cultural or 
natural history (or the cultural or natural history of the local area). 

F An item possesses uncommon, rare or endangered aspects of NSW’s cultural or natural history (or the 
cultural or natural history of the local area). 

G		 An item is important in demonstrating the principal characteristics of a class of NSW’s cultural or 
natural places; or cultural or natural environments (or a class of the local area’s cultural or natural 
places; or cultural or natural environments). 
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5.0  HERITAGE ASSESSMENT   

5.1.1  Assessment  methodology  

Determining the significance of heritage items or potential archaeological resources in NSW is carried 
out by utilising a system of assessment based on the Burra Charter (Australia ICOMOS 2013). The 
principles of the charter are relevant to the assessment, conservation and management of sites and 
relics. The assessment of heritage significance for sites in New South Wales is outlined through 
legislation in the Heritage Act and implemented through the NSW Heritage Manual and the 
Archaeological Assessment Guidelines (NSW Heritage Office 1996: 25-27). 

The Heritage Division specifies assessment using seven heritage criteria (Table 2). If an item meets 
one of the seven criteria, and retains the integrity of its key attributes, it can be considered to have 
heritage significance. The significance of an item or potential archaeological site can then be 
assessed as being of Local or State significance. If a potential archaeological resource reaches the 
local or State significance threshold, then it is a relic as defined and protected by the Heritage Act. 

	 State heritage significance, in relation to a place, building, work, relic, moveable object or precinct, 

means significance to the State in relation to the historical, scientific, cultural, social, 

archaeological, architectural, natural or aesthetic value of the item 

	 Local heritage significance, in relation to a place, building, work, relic, moveable object or precinct, 

means significance to an area in relation to the historical, scientific, cultural, social, archaeological, 

architectural, natural or aesthetic value of the item. 

Table 2: NSW heritage assessment criteria. 
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 Grading Justification  Status  

Exceptional heritage 
 value 

 

 Rare or outstanding item of local or State  
 significance. High degree of intactness.  

 Item can be interpreted relatively easily.  
 

Fulfils criteria for  
local or State  

 listing  
 

High heritage value  
 

High degree of original fabric. Demonstrates a key  
element of the item’s significance.  
Alterations do not detract from significance.  
 

 Fulfils criteria for 
local or State  

 listing  
 

Moderate heritage value  
 

Altered or modified elements.  
  Elements with little heritage value but which  

contribute to the overall significance of the item.  
 

Fulfils criteria for  
local or State  

 listing  
 

Little heritage value  
 

  Alterations detract from significance. Difficult to  
 interpret.  

 

 Does not fulfil  
criteria for local  
or State listing.  
 

Intrusive heritage value  
 

 Damaging to the item’s heritage significance, does 
 not fulfil 

criteria  

 Does not fulfil  
criteria for local  
or State listing.  
 

   

     

   
   

 

      
  

 

Newell Highway, Mungle Back Creek to Boggabilla: Historical Heritage Assessment 

5.1.2  Assessment  ranking   

The Heritage Division provides a set of five rankings that can be used to grade the assessment 
criteria (A-G) listed above. These are set out below in Table 3 and applied to the SRMT identified 
during survey in Section 4. 

Table 3: NSW heritage significance ranking 

5.2   Assessment of listed heritage items in the proposal area  

No listed heritage items were identified within or near the proposal area. 

5.3  Assessment of unlisted heritage items in the proposal area  

This section evaluates the possible heritage significance of items identified within the proposal area 
that are not listed on heritage registers. 

SRMT 

The only physically identified items of possible heritage value in the proposal area are a number of 
SRMT. These are assessed in a combined table of heritage criteria and significance (Table 4) below 
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 NSW 
Heritage  
Criteria  

 Significance 
assessment   Significance ranking   Assessment  

 A   No - little heritage 
value  

 Does not fulfil 
  criteria for local  

  or State listing. 

 Are not of currently recognised 
importance in the course of NSW  
history.  
 

 B   No - little heritage 
value  

 Does not fulfil 
 criteria for local 

  or State listing. 

 Do not have strong connections with  
   notable historical persons or groups 

 C   No - little heritage 
value  

 Does not fulfil 
 criteria for local 

  or State listing. 

  Do not display high degrees of 
 aesthetic, creative or technical content 

 D   No - little heritage 
value  

 Does not fulfil 
 criteria for local 

  or State listing. 

  Does not currently have strong 
 association with a particular group for 

social, cultural or spiritual reasons  

 E   No - little heritage 
value  

 Does not fulfil 
 criteria for local 

  or State listing. 

 Are unlikely to potentially yield 
   information that will contribute to 

greater historical understanding  

 F   No - little heritage 
value  

 Does not fulfil 
 criteria for local 

  or State listing. 

  Are not rare or endangered historical 
 items 

   
 

  
 

   

 
  

 

 

     
     

 

   
 

    
  

    
   
 

 

  
    

    
    

     
  

 

Newell Highway, Mungle Back Creek to Boggabilla: Historical Heritage Assessment 

Table 4: Survey reference marked trees (SRMT) heritage grading 

Does not fulfil Are not important in demonstrating No - little heritage G criteria for local principal characteristics of NSW value or State listing. heritage places. 

In summary, the SRMT located in and around the proposal area during survey do not constitute items 
of local or state heritage significance as determined by Heritage Division criteria and rankings. 

TSR 

No physical evidence could be detected relating to the TSR that once passed through part of the 
proposal area. The intangible sense of place associated with the TSR has been impacted by the 
construction and use of the highway. The proposal area is currently characterised by frequently raised 
or culverted tarmac road. These factors together with current heavy traffic loads, combine to create 
an environment which is not evocative of droving activities. Although the TSR as a whole would have 
heritage significance, the section of the TSR within the proposal area is not intact and does not meet 
the threshold for local significance under the criteria.  

Roadworks camp 

The construction of the local portions of the Newell Highway required considerable plant and 
personnel. Background research has indicated that a work camp was established locally to support 
this construction. This camp was likely situated at the old council borrow pit near Whalan Creek. 
During survey no remains of a camp or work was identified within the proposal area at the old council 
borrow pit. The Roadworks camp was either not situated in the proposal area or has been impacted 
to the extent that it does not meet the threshold for local significance under the criteria. 
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	Newell Highway, Mungle Back Creek to Boggabilla: Historical Heritage Assessment
	

5.4  Statement of heritage significance  

There are no known items of local or state historical heritage significance within the proposal area. 

Two SRMT are within the proposal area (MBC SRMT1, MBC SRMT4). These two trees within the 
proposal area have been identified as modern survey marks, and likely do not predate the 1960’s 
(Spooner 2005, Spooner & Shoard 2016). Five SRMT are located near the proposal area. These also 
fit descriptions of modern SRMT and do not appear to relate to the historical development of the wider 
area. The SRMT do not meet the threshold of local heritage significance. 

The section of the TSR within the proposal area is not intact and does not meet the threshold for local 
significance under the criteria. 

The Roadworks camp was either not situated in the proposal area or has been impacted to the extent 
that it does not meet the threshold for local significance under the criteria. 

5.5  Archaeological assessment  

Background research, including review of historical maps did not identify any historical buildings or 
structures in the proposal area. The site survey did not identify any visible remains of buildings, 
camps or travelling stock routes. 

Items that may have left subsurface archaeological evidence include drover’s camps and cattle 
trampling associated with the TSR, the road works camp, or remains of historical bridges and river 
crossings. 

No evidence of any of these items was located during site survey and impacts associated with the 
construction of the Newell Highway are likely to have removed any evidence within the proposal area. 

The proposal area is generally of nil to low archaeological potential as there are no known former 
structures within the proposal area and no evidence of archaeological remains were observed during 
the site survey. Construction of the Newell Highway is likely to have removed any archaeological 
evidence within the proposal area 
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 Item  Measure 

  A heritage induction will be provided to workers before 

 Unexpected archaeological finds   construction begins. It will inform them of exclusion zones and 
  guidelines to follow if unexpected heritage items or deposits are 

located during the work.  

 If unexpected archaeological finds are discovered, Roads and 
  Maritime’s Standard Management Procedure for Unexpected 

Unexpected archaeological finds     Heritage Items (2015) will be followed. In addition, the NSW  
  Heritage Division will be notified of the discovery of a relic, in 

accordance with Section 146 of the NSW Heritage Act 1977.  


	Newell Highway, Mungle Back Creek to Boggabilla: Historical Heritage Assessment
	

6.0  IMPACT ASSESSMENT   

6.1  Proposed development  

Roads and Maritime proposes to provide a heavy-duty pavement along the Newell Highway between 
Mungle Back Creek and Boggabilla (the proposal).  This comprises approximately 28 kilometres of 
Newell Highway road corridor between chainages 87,400 to 114,900, proposed sites for ancillary 
areas and the Boggabilla boat ramp site. 

This work will have a range of degrees of impact on local soil surfaces and vegetation. For the 
purpose of this report, it is assumed that any location in the proposal area may be subject to major 
soil impact such as bulk earthworks and excavation for emplacement of footings, culverts, utilities and 
services. 

6.2  Heritage impact  

There are no known items of non-Aboriginal heritage significance within the proposal area 

There are no areas of more than nil to low archaeological potential within the proposal area. 

No heritage impact is anticipated as a result of the proposal. 

No further heritage or archaeological assessments or approvals are required for the proposed works. 

6.3  Recommendations  

Table 5: Recommendations 
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