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Executive summary 
Overview 

The New South Wales Government announced the investigation of a Special Activation Precinct at Moree on 
3 December 2019. The purpose of the SAP is to investigate opportunities to unlock the economic potential of 
the region by leveraging Moree’s location in the middle of one of the most productive agricultural regions in 
Australia, its proximity to the Inland Rail, and its strategic connections to inter- and intra-state, national and 
global markets. This Biodiversity Assessment Report presents the findings of existing biodiversity values 
within the Special Activation Precinct investigation area based on desktop and field investigations, and 
addresses Stage 1 of the Biodiversity Assessment Method 2020 (BAM) which will be used to develop a 
Biodiversity Conservation Assessment Report for the Special Activation Precinct. 

Key findings 

The proposed Special Activation Precinct boundary was determined through an enquiry by design process. 
Through this process, areas of high biodiversity value were identified considered in the placement of 
precincts and land uses, on balance with a range of factors including economic, operational and social. The 
following avoidance and minimisation measures that have been applied include but not limited to: 

◼ Avoiding high biodiversity values (and areas of significant cultural heritage value) associated with Halls 
Creek and the existing Travelling Stock Reserves, including the implementation of appropriate buffers to 
waterways 

◼ Avoiding high biodiversity values associated with the grassland and woodland communities within the 
north-eastern Regional Enterprise precinct by creating Biodiversity Protection Areas. Further, this area 
will be used for low impact land uses as a buffer between residential areas to the north, and development 
within the SAP. 

◼ Locating majority of precincts within Category 1 land and minimising disturbance of Plant Community 
Types as far as is reasonably practicable. 

The draft Structure Plan has been designed to avoid approximately 480.77 ha of remnant vegetation, with 
likely impacts on PCTs limited to those areas within precincts.   

Impacted PCTs 

 

PCT name Area (ha) 

PCT 52 Queensland Bluegrass +/- Mitchell Grass 212.30 

Total 212.30 

Protected PCTs  

 

PCT name Area (ha) 

Candidate Native Grasslands 3.60 

Weeping Myall open woodland of the Darling Riverine Plains Bioregion and Brigalow Belt South 
Bioregion 

43.01 

Coolibah - River Coobah - Lignum woodland wetland of frequently flooded floodplains mainly in 
the Darling Riverine Plains Bioregion 

29.54 

Queensland Bluegrass +/- Mitchell Grass 387.80 

Belah woodland on alluvial plains and low rises in the central NSW wheatbelt to Pilliga and 
Liverpool Plains regions 

2.22 

Poplar Box - Belah woodland on clay-loam soils on alluvial plains of north-central NSW 14.60 

Total 480.77 



 
 
 

 
Aurecon  Moree Special Activation Precinct, 2021-04-01   II 

Mitigation measures and strategies 

The Moree Special Activation Precinct provides an opportunity to incorporate mitigation design measures 
and strategies as part of the early planning stages to minimise and manage potential impacts on biodiversity 
values. Key considerations to mitigate potential impacts on biodiversity values within the proposed Special 
Activation Precinct boundary are outlined below and can be broadly categorised into the following 
categories: 

◼ Vegetation management 

◼ Fauna management 

In addition to the above, designing precincts in a manner that does not alter natural floodplain mechanisms 
and flow rates and maintains sufficient buffers to waterways may also be a suitable mitigation strategy to 
manage potential impacts to Halls Creek and Clarks Creek as well as the drainage features throughout the 
area within the proposed Special Activation Precinct boundary. Further, where Mimosa infestations occur 
within retained vegetation biodiversity control measures and weed control should be implemented to avoid 
the spread of pathogens and weeds. 

Offsetting options 

Offsetting options for likely residual impacts on areas of biodiversity value within the proposed Special 
Activation Precinct boundary are considered in this report. These offsetting options are relevant for projects 
that obtain strategic biodiversity certification:  

◼ Retiring credits based on the like-for-like rules (eg Plant Community Types located outside those areas 
that will be impacted by the preferred Structure Plan may be suitable) 

◼ Making a payment to the Biodiversity Conservation Fund  

In addition to the retirement of biodiversity credits, strategic biodiversity certification including off-site offsets 
provides access to additional approved conservation measures for the preferred Structure Plan such as:  

◼ Reservation of land under the National Parks and Wildlife Act 1974 (eg purchase of land that is suitable to 
be incorporated into the Terry Hie Hie Aboriginal Area) 

◼ Adoption of development controls or state infrastructure contributions under the Environmental Planning 
and Assessment Act 1979 that conserve or enhance the natural environment (eg protection and 
enhancement of Halls Creek and Clarks Creek, reservation of the Desmodium campylocaulon offset 
area) 

◼ Any other measure determined to be an approved conservation measure by the Minister for the 
Environment (eg purchase of land that is suitable to be incorporated into the Ramsar wetlands to the 
north east, commitment/funding of research required for certain of the threatened species)  

Recommendations 

Future stages of the Moree Special Activation Precinct would require the implementation of Stage 2 and 3 of 
the BAM in order to satisfy the requirements of the Biodiversity Certification Assessment Report and obtain 
strategic biodiversity certification. Stage 2 of the Biodiversity Assessment Method provides a calculation of 
the offset liability and Stage 3 investigates biodiversity stewardship sites. In order to fully understand impacts 
to biodiversity values the following would need to be undertaken: 

◼ Targeted surveys for threatened species to confirm presence   

◼ Additional Biodiversity Assessment Method plots within the proposed SAP boundary. This includes 
Biodiversity Assessment Method plot surveys during optimal conditions to sufficiently determine species 
composition and potential for stewardship. 
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◼ Environmental buffers to be established relevant to the land use associated with precincts as well as 
environmental buffers to Halls Creek and Clarks Creek (and any other drainage features) 

◼ Calculation of biodiversity credits associated with the areas of biodiversity that will be impacted by the 
draft Structure Plan. The biodiversity credits will be used to determine offset obligations in accordance 
with the Biodiversity Offsets Scheme.  
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Glossary 

Term Definition 

Biodiversity The biological diversity of life is commonly regarded as being made up of the following three 
components: 
◼ Genetic diversity: the variety of genes (or units of heredity) in any population 
◼ Species diversity: the variety of species 
◼ Ecosystem diversity: the variety of communities or ecosystems 

Biodiversity 
Assessment Method 
(BAM) 

The BAM is established under section 6.7 of the Biodiversity Conservation Act 2016 (NSW) 
(BC Act). The BAM is established methodology for the purpose of assessing impacts on 
threatened species and threatened ecological communities (TECs), and their habitats, and 
the impact on biodiversity values, where required under the BC Act, Local Land Services Act 
2013 (NSW) (LLS Act) or the State Environmental Planning Policy (Vegetation in Non-Rural 
Areas) 2017. 

Biodiversity 
Certification 
Assessment Report 
(BCAR) 

A BCAR addresses potential impact on biodiversity during the early planning of land use 
change, encourages planning authorities and landholders to design their development 
footprint in a way that avoid and minimise impacts on with biodiversity values and protects 
those areas. This process achieves better environmental outcomes compared to site-by-site 
assessment and provides upfront certainty to developers and the community about the 
development potential and conservation outcomes for an area. 

Biodiversity 
Development 
Assessment Report 
(BDAR) 

A BAM accredited assessor’s documentation of biodiversity results identifying proponent’s 
avoidance and mitigation strategies, serious or irreversible impacts in accordance with 
specified principles and offsetting requirements to offset impacts to biodiversity as a result of 
the development expressed as biodiversity credits. A BDAR must be provided to the approval 
authority as a part of their development and is subject to public review. 

Bioregion (region) A bioregion defined in a national system of bioregionalisation. The site is in the Brigalow Belt 
South Bioregion as defined in the Interim Biogeographic Regionalisation for Australia 
(Thackway and Cresswell 1995). 

Department of 
Agriculture, Water 
and the Environment 
(DAWE) 

The department develops and implements national policy, programs and legislation to protect 
and conserve Australia’s natural environment and cultural heritage and administers the EPBC 
Act. The Commonwealth Department of Agriculture, Water and the Environment has 
previously been known as: 
◼ Department of the Environment and Energy (DoEE) 
◼ Department of Sustainability, Environment, Water, Population and Communities 

(SEWPaC) 
◼ Department of the Environment, Water, Heritage and the Arts (DEWHA) 
◼ Department of Environment and Heritage (DEH) 
◼ Department of the Environment and Water Resources (DEWR) 

Ecological 
community 

An assemblage of species occupying a particular area. 

Environmental weed Any plant that is not native to a local area that has invaded native vegetation. 

Exotic Introduced from outside the area (Stralberg, Jongsomjit et al. 2009). Used in the context of 
this report to refer to species introduced from overseas. 

Habitat An area or areas occupied, or periodically or occasionally occupied, by a species, population 
or ecological community, including any biotic or abiotic components. 

Indigenous Native to the area: not introduced (Stralberg, Jongsomjit et al. 2009). 

Introduced Not native to the area: not indigenous (Stralberg, Jongsomjit et al. 2009). Refers to both 
exotic and non-indigenous Australian native species of plants and animals 

Key threatening 
process 

A process that threatens, or could threaten, the survival, abundance or evolutionary 
development of native species, populations or ecological communities (Department of 
Environment and Conservation 2004). Key threatening processes are listed under the BC Act, 
the Fisheries Management Act 1994 (NSW) (FM Act) and the Environmental Protection and 
Biodiversity Conservation Act 1999 (Cth) (EPBC Act). Capitalisation of the term ‘Key 
Threatening Processes’ in this report refers to those processes listed specifically under the 
relevant State and Commonwealth legislation. 



 
 
 

 

 

Term Definition 

Migratory species Species listed as Migratory under the EPBC Act relating to international agreements to which 
Australia is a signatory. These include Japan-Australia Migratory Bird Agreement, China-
Australia Migratory Bird Agreement, Republic of Korea-Australia Migratory Bird Agreement 
and the Bonn Convention on the Conservation of Migratory Species of Wild Animals. 
Capitalisation of the term ‘Migratory’ in this report refers to those species listed as Migratory 
under the EPBC Act. 

Plant community type A NSW plant community type identified using the PCT classification system. 

Priority weeds An introduced species listed under the Biosecurity Act 2015 (NSW). Under the Act, priority 
weeds have specific control measures for each region. 

Protected species Those species defined as protected under the National Parks and Wildlife Act 1974 (NSW). 
Includes all native animals, as well as all native plants listed on Schedule 13 of the National 
Parks and Wildlife Act 1974 (NSW). 

Region A bioregion defined in a national system of bioregionalisation. The SAP investigation area is 
located within the Brigalow Belt South Bioregion as defined in the Interim Biogeographic 
Regionalisation for Australia (IBRA) (Thackway and Cresswell 1995). 

Special activation 
precinct 

A dedicated area within a regional location identified by the NSW Government to become a 
thriving business hub. 

Threatened 
biodiversity 

Threatened species, populations or ecological communities as listed under the BC Act, FM 
Act or the EPBC Act. 

Threatened species, 
populations and 
ecological 
communities 

Species, populations and ecological communities listed as Vulnerable, Endangered or 
Critically Endangered (collectively referred to as threatened) under the Threatened Species 
Conservation Act 1995 (NSW) (TSC Act), FM Act or the EPBC Act. Capitalisation of the terms 
‘Vulnerable’, ‘Endangered’ or ‘Critically Endangered’ in this report refers to listing under the 
relevant state and/or Commonwealth legislation. 

Weed A plant growing out of place or where it is not wanted: often characterised by high seed 
production and the ability to colonise disturbed ground quickly (Stralberg, Jongsomjit et al. 
2009). Weeds include both exotic and Australian native species of plant naturalised outside of 
their natural range 
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1 Introduction 

1.1 Background 

The New South Wales (NSW) Government has identified dedicated areas throughout regional NSW to bring 
together planning and investment to stimulate economic growth across a range of industries such as freight 
and logistics, advanced manufacturing, renewable energy, agribusiness and tourism. These dedicated areas 
are recognised as Special Activation Precincts (SAPs).  

The NSW Government announced the investigation of a SAP at Moree on 3 December 2019. The purpose 
of the SAP is to investigate opportunities to unlock the economic potential of the region by leveraging 
Moree’s location in the middle of one of the most productive agricultural regions in Australia, its proximity to 
the Inland Rail, and its strategic connections to inter- and intra-state, national and global markets. The SAP 
will guide development to support and enable future business growth and diversification in Moree. 

1.2 SAP investigation area 

Moree is located on the lands of the Gamilaroi (also known as Kamilaroi) people, the second largest 
Aboriginal nation on the eastern coast of Australia. The descendants of the Gamilaroi Nation continue to live 
on their land in Moree, with 21.6 percent of the Moree Plains local government area (LGA) population 
identifying as Aboriginal and/or Torres Strait Islander.  

The natural assets of Moree and its surrounds make it one of the most productive agricultural regions in 
Australia. Natural benefits brought by fertile soils, a temperate climate, and location above significant 
artesian basin water have long enabled the success of large-scale broadacre cropping and pastoral 
production in the region. The region relies on a reliable water supply of both artesian and surface water to 
support community and agribusiness. Fertile plains are drained by the Namoi and Gwydir Rivers and their 
tributaries, including the Mehi and Peel Rivers. 

The Moree SAP investigation area encompasses an area of approximately 5,800 hectares (ha) and lies just 
south of the Moree township and Gwydir Highway. The SAP investigation area spans both sides of the 
Newell Highway and the Inland Rail corridor (Narrabri to North Star section). There are a number of creek 
tributaries which traverse the investigation area. The primary waterway is Halls Creek, which crosses the 
SAP investigation area midway in an east-west direction, south of the Moree Regional Airport. 

The Moree SAP investigation area and key features are shown on Figure 1.1. 

1.3 Draft Structure Plan 

A draft Structure Plan for the Moree SAP is shown on Figure 1.2. The proposed SAP boundary for the draft 
Structure Plan has been developed through an enquiry by design process identifying the possible location of 
certain types of industries within precincts.  
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Placeholder 
Figure 1.1 Investigation area of the Moree SAP 
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Placeholder: 
Figure 1.2 Proposed Structure Plan  
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1.4 Purpose of this report 

Future development within the Moree SAP will require careful consideration ensuring the right balance can 
be achieved between community need, environmental values, cultural heritage, economic development and 
technical considerations. 

Aurecon has been commissioned by the NSW Department of Planning, Industry and Environment (DPIE) to 
prepare a suite of environmental technical studies to support the Moree SAP Master Plan, including: 

◼ Biodiversity 

◼ Bush fire 

◼ Aboriginal and non-Aboriginal cultural heritage 

◼ Soils, geology and contamination 

◼ Hydrogeology 

◼ Air, odour and noise 

These technical studies aim to provide an appreciation of environmental constraints and opportunities within 
and surrounding the SAP investigation area. The preferred Structure Plan, land yields and notional allocation 
to land uses have been used to inform an assessment of the potential impacts of the Moree SAP and 
preparation of the environmental technical studies to support the Moree SAP Master Plan.  

This report presents the findings of the existing biodiversity values associated with land within the SAP 
investigation area based on a summary of findings from desktop assessment and field investigations. These 
findings will be used to address Stage 1 of the Biodiversity Assessment Method 2020 (BAM) and form part of 
a Biodiversity Certification Assessment Report (BCAR) for the Moree SAP.  

An assessment of the preferred Structure Plan on biodiversity values within the proposed SAP boundary has 
been undertaken in the context of matters addressed under the State Environmental Planning Policy 
(Activation Precincts) 2020 (NSW) (AP SEPP), Biodiversity Conservation Act 2016 (NSW) (BC Act), the 
Fisheries Management Act 1994 (NSW) (FM Act) and Biosecurity Act 2015 (NSW) (Biosecurity Act).  

In addition to the above, Matters of National Environmental Significance (MNES) under the Environment 
Protection and Biodiversity Conservation Act 1999 (Cth) (EPBC Act) have been identified. The nature of 
impact to these biodiversity values has been discussed in Section 6.6. 

This report will also discuss the strategic implications associated with identified biodiversity constraints 
including offset options for potential residual impacts on biodiversity values. These offset options are 
discussed in detailed in Section 7.2.2. 
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2 Environmental regulatory framework  
This section identifies the environmental regulatory framework that Commonwealth and State listed 
threatened species are subject to and defines the process of the investigation. This framework provides the 
basis for the assessment pathways in determining impacts to biodiversity and offset options available in 
mitigating these impacts. 

2.1 Commonwealth  

The Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) is used as a protection tool 
for MNES. The potential impacts to MNES are assessed under the Matters of National Environmental 
Significance: Significant impact guidelines 1.1 to determine significant residual impacts associated with 
disturbance. In the event a significant residual impact is determined likely these impacts are required to be 
offset under the Environment Protection and Biodiversity Conservation Act Environmental Offsets Policy 
2012. The following sections provide detail about the Act, Guidelines and Policy and will be used to assess 
the potential impacts to MNES for the Moree SAP as a part of future investigations. 

2.1.1 Environment Protection and Biodiversity Conservation Act 1999 

The EPBC Act provides a legal framework to protect and manage nationally and internationally important 
flora, fauna, ecological communities, heritage places and water resources which are defined as MNES.  

Under the EPBC Act, an action includes a proposal, undertaking, development or activity that may impact 
MNES. An action that ‘has, will have or is likely to have a significant impact on a MNES’ is deemed to be a 
‘controlled action’ and may not be undertaken without prior approval from the Minister for the Environment.  

2.1.2 Matters of National Environmental Significance: Significant impact 

guidelines 1.1  

An action that is likely to have a significant impact on a MNES is to be referred to the Department of 
Agriculture Water and Environment (DAWE) for determination as to whether or not it is a controlled action. 
The Matters of National Environmental Significance: Significant impact guidelines 1.1 provides an 
assessment tool to determine whether impacts to MNES as a result of the Moree SAP will be likely. If 
significant impacts to MNES are considered likely, an EPBC Act referral to DAWE for the Moree SAP will 
need to be made.  

2.1.3 EPBC Act Environmental Offsets Policy 2012 

The Environment Protection and Biodiversity Conservation Act Environmental Offsets Policy 2012 was 
developed to support the management and protection of MNES under the EPBC Act and outlines the 
Australian Government’s approach to the use of environmental offsets for impacts to MNES. 

Offsets compensate for the residual impacts of an action on the environment, after avoidance and mitigation 
measures are taken. Offsets would be considered during the detailed assessment phase as part of an 
environmental impact assessment under the EPBC Act where significant impacts are likely.  
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2.2 State 

This section provides an overview of the relevant State legislation and planning policies for the Moree SAP.  

2.2.1 Biodiversity Conservation Act 2016 and Biodiversity Conservation 

Regulation 2017 

The Biodiversity Conservation Act 2016 (BC Act), together with the Biodiversity Conservation Regulation 
2017 (BC Regulation) promotes the maintenance of a healthy, productive and resilient environment and 
focuses on biodiversity conservation through ecologically sustainable development. The BC Act applies to 
the Moree SAP through the requirement to avoid, minimise and offset the impacts of proposed development 
and land use changes on biodiversity values.  

Biodiversity certification 

The BC Act establishes a scheme for the biodiversity certification of land. Biodiversity certification allows for 
a one-off streamlined assessment for areas of land which will be developed over a period of time. This 
process identifies areas of development and the measures which are required to offset future development. 

Biodiversity certification involves a five-step process. An overview of this process is: 

◼ Step 1 Plan and design  

◼ Step 2 Apply the Biodiversity Assessment Method (BAM) and develop a Biodiversity Certification 
Assessment Report (BCAR)  

◼ Step 3 Formal consultation with Council  

◼ Step 4 Submit the application to the NSW Environment, Energy and Science (EES) and commence 
public exhibition 

◼ Step 5 The Minister for the Environment assesses the application and makes a determination  

◼ Step 6 Ongoing review and compliance  

DPIE as the proponent, has the option of applying for either standard or strategic biodiversity certification. 

Standard biodiversity certification of an area requires that traditional retiring of biodiversity credits occurs 
prior to works commencing on the site. The number of credits required is determined by following the BAM 
and developing a BCAR to be approved by the Minister for Environment. 

Strategic biodiversity certification of an area also requires assessment following the BAM and development 
of a BCAR, however, biodiversity credits are not required to be retired as per standard certification, instead 
alternative methods of meeting offset obligations can be approved by the Minister. These are discussed in 
detail in Section 8. 

To obtain strategic biodiversity certification an application must be made, supported by the Minister for 
Planning, to the Minister for the Environment for approval of this approach. The criteria that is taken into 
consideration by the Minister for the Environment when declaring that an application for biodiversity 
certification of land is a strategic application includes: 

◼ The size of the area of the land 

◼ Any regional or district strategic plan under the Environmental Planning and Assessment Act 1979 (NSW) 
(EP&A Act) that applies to the area in which the land is situated 

◼ Advice provided by the Minister for Planning regarding the proposed biodiversity certification 

◼ The economic, social or environmental outcomes that the proposed biodiversity certification could 
facilitate 
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Based on the abovementioned criteria, strategic biodiversity certification is likely to be the most suitable 
pathway to obtain biodiversity certification for the Moree SAP. Strategic biodiversity certification is 
advantageous due to the fact that these additional conservation measures can be used to meet offset 
obligations. Additional measures are implemented to ensure the strategic biodiversity certification process 
can respond to cumulative impacts supporting the enhancement of conservation values at a landscape and 
regional scale.   

Biodiversity Offsets Scheme 

The BC Act, together with the BC Regulation provides the framework for addressing impacts on biodiversity 
that result from development or clearing through the Biodiversity Offsets Scheme. This framework is 
underpinned by avoiding, minimising and offsetting impacts on biodiversity.  

Biodiversity Assessment Method  

The BAM forms part of the Biodiversity Offsets Scheme and provides the assessment process for an 
accredited person to determine the impacts on biodiversity for development and clearing of native 
vegetation. The BAM is a consistent approach to assess these impacts on biodiversity from a proposed 
development, activity, clearing or biodiversity certification. Furthermore, this approach ensures that land 
used to offset biodiversity impacts is secured in the long term. 

Biodiversity credits form an integral part of the BAM whereby credits are used to measure the residual 
impacts on biodiversity values and gains in biodiversity values at biodiversity stewardship sites. There are 
two broad classes of biodiversity credits: ecosystem credits and species credits. Through the BAM, the credit 
class that is required or created for certain types of impact or gain can be determined. 

The biodiversity credit classes are assigned attributes to distinguish the type of biodiversity values 
represented by the credit and to determine whether a credit within a class is ‘like’ another credit. Matching of 
attributes is used to apply the ‘like-for-like’ rules and variation rules under the BC Regulation. 

The BAM has three distinct stages supported by appendices outlining the key steps involved for each of the 
stages. The three stages that form part of the BAM include: 

◼ Stage 1 Biodiversity assessment involves an assessment of the biodiversity values on the subject land (ie 
the area within the proposed SAP boundary) and focusses on the following components: 

− Assessment of the landscape context 

− The integrity of native vegetation 

− Habitat suitability for threatened species 

− Identifying prescribed additional biodiversity impacts 

◼ Stage 2 Impact assessment (biodiversity values and prescribed impacts) involves assessing direct, 
indirect or prescribed impacts on biodiversity values 

◼ Stage 3 Improving biodiversity values involves establishment of conversation actions, management of 
actions that improve biodiversity values and calculating the gain in biodiversity values at stewardship sites 

This report provides relevant information that addresses Stage 1 of the BAM that will be incorporated into 
Stage 2 and Stage 3 of the BCAR. It should be noted that further field investigations will be required within 
the proposed SAP boundary in order to complete Stages 2 and 3. 
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2.2.2 State Environmental Planning Policy (Activation Precincts) 2020 

(Activation Precincts SEPP) 

The State Environmental Planning Policy (Activation Precincts) 2020 (Activation Precincts SEPP) provides a 
new planning framework that facilitates and streamlines the planning pathway in regional NSW in order to 
fast track the delivery of development within declared Special Activation Precincts (SAP).  

The Department of Planning, Industry and Environment is responsible for the preparation and streamlining 
each approved SAP in regional centres of NSW. The approach undertakes a strategic environmental impact 
assessment to identify opportunities and constraints of each SAP and the associated impacts to land uses 
and biodiversity.  

A master plan is informed by the environmental impact assessment and guides land use controls, mapping 
of environmentally sensitive areas and development standards, working interdependently to create an 
envelope for development. This process allows the relevant land uses to be developed in compliance or 
exemption reducing cost and time associated with obtaining development approvals for suitable businesses 
in each SAP. 

2.2.3 Fisheries Management Act 1994  

The FM Act aims to conserve, develop and share the fishery resources of the State for the benefit of present 
and future generations. Part 7A Division 4 of the FM Act prohibits, without a licence or permit, activities that 
damage habitats or harm threatened species, populations or ecological communities.  

The FM Act provides a framework for determining whether a proposed development or activity is likely to 
significantly affect threatened species, populations or ecological communities. The FM Act is used to identify 
‘Key Fish Habitat’ areas. The Mehi River, identified as Key Fish Habitat, occurs to the north of the SAP 
investigation area and Halls Creek located within the SAP investigation area is a tributary of the Mehi River.  
As such, threatened species, populations and ecological communities under the FM Act have the potential to 
be present within downstream receiving environments associated with the SAP investigation area. 

If any temporary in-stream structures are required in waterways during construction, works may be 
considered to be ‘reclamation work’ in accordance with the definition at section 198A of the FM Act. 
However, section 199 of the FM Act states that an approval is not required for a public authority (ie DPIE) to 
undertake dredging or reclamation work. A public authority is required to give the Minister written notice of 
the proposed work and consider any matters received from the Minister within 21 days after giving the 
notice. 

Further discussion of aquatic species, populations and communities is provided in Sections 5.2.6 and 5.2.7. 

2.2.4 Biosecurity Act 2015 

The Biosecurity Act 2015 covers all biosecurity risks, including pest animals, plant diseases and weeds and 
introduces the legally enforceable concept of a general biosecurity duty. The Biosecurity Act divides NSW 
into regions based on combined LGAs and priority weeds for a region. Some weeds are managed at a State 
level as they form part of a broader containment strategy. The legislation also compliments matters listed as 
Weeds of National Significance (WoNS). 

A number of invasive species listed under the Biosecurity Act are present within the SAP investigation area 
including three WoNS. The presence of these invasive species has been determined based on field 
investigations and previous studies undertaken within the SAP investigation area. Further discussion in 
relation to these invasive species is provided in Section 4.2.9.  

The Managing Biosecurity Risks in Land Use Planning and Development Guide published by the 
Department of Primary Industries in October 2020 can be used to guide strategic land use planning, outlining 
the steps that need to be considered to ensure biosecurity risks are identified and managed appropriately. 
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2.2.5 State Environmental Planning Policy Koala Habitat Protection 2020 

The State Environmental Planning Policy Koala Habitat Protection 2020 (SEPP (Koala Habitat Protection)) 
encourages the conservation and management of Koala habitat to ensure populations remain in their 
present range and the trend of population decline is reversed.  

The SEPP (Koala Habitat Protection) aims 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 SAP investigation area is within the Moree Plains LGA which is listed under Schedule 1 of the SEPP 
(Koala Habitat Protection) as part of the Northwest Slopes Koala Management Area.  

The SEPP (Koala Habitat Protection) applies to developments under Part 4 Development assessment and 
consent of the EP&A Act, specifically excluding Part 5 activities for infrastructure and environmental impact 
assessment. As such, SEPP (Koala Habitat Protection) would not be applicable to development within the 
SAP investigation area. Nevertheless, the potential presence of Koala within the SAP investigation area is 
considered in Section 5 so that potential impacts to Koala habitat can be assessed. 

2.2.6 Local Land Services Act 2013 

The Local Land Services Act 2013 (NSW) (LLS Act) provides a governance framework and statutory 
corporation (Local Land Services) responsible for the delivery and management of local land services in the 
social, economic and environmental interests of the State. Under the Land Management Framework, land is 
categorised to determine the native vegetation management options available to landholders. Rural land in 
NSW is categorised into three main categories:  

◼ Category 1 – Exempt land, where vegetation can be cleared without approval under the LLS Act 

◼ Category 2 – Regulated land, which contains native vegetation that may require authorisation from the 
LLS prior to clearing 

◼ Excluded land, which is not regulated under the LLS Act, but which may require clearing approvals from 
other agencies. 

Each land category is determined by various criteria under the LLS Act. Further, the BAM under Section 6.8 
of the BC Act is to exclude the assessment of the impacts of any clearing of native vegetation and loss of 
habitat on Category 1 land (other than any impacts prescribed by the BC Regulation. There are large areas 
of Category 1 land that have been identified within the SAP investigation area. Further detail on Category 1 
land is provided in Section 4.3.1. 

2.3 Local  

2.3.1 Moree Plains Local Environmental Plan 2011 

The Moree Plains Local Environmental Plan 2011 (LEP 2011) aims to make local environmental planning 
provisions for land in Moree Plains in accordance with the relevant standard environmental planning 
instrument under Section 3.20 of the EP&A Act. The Act aims to achieve the following: 

◼ Encourage the management, development and conservation of environmental, economic and social 
resources 

◼ Facilitate economic growth and development that: 

− Embraces the principles of environmentally sustainable development 

− Minimises the cost to the community of fragmented and isolated development 

− Facilitates the efficient and effective delivery of amenities and services 
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− Facilitates stimulation of demand for a range of residential, enterprise and employment opportunities 
and promotes agricultural diversity 

− Facilitates farm adjustments, and 

− Utilises, where feasible, existing infrastructure and roads for new development and future potential 
development. 

The Moree LEP 2011 will be superseded by the AP SEPP in areas which are included within the SAP and 
therefore the provisions of the Moree LEP 2011 will not apply. 
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3 Assessment methodology 
This section of the report provides an outline of the methodology that was used to determine and assess 
biodiversity values associated with the Moree SAP, in accordance with Stage 1 of the BAM. The assessment 
included: 

◼ Desktop assessment (Section 3.1) to identify threatened species and communities that have the potential 
to occur within the SAP investigation area. These findings were used to inform the field investigations that 
were undertaken. 

◼ Field investigations (Section 3.2) to ground-truth vegetation communities within the SAP investigation 
area and provide a baseline understanding of the ecological features of the Moree SAP. 

◼ Impact assessment and data analysis (Section 3.3) of potential impacts to biodiversity values within the 
SAP investigation area as a result of the preferred structure plan. 

3.1 Desktop assessment  

Desktop assessments, including a review of existing ecological documentation and interrogation of publicly 
available databases associated with the area, was undertaken prior to the commencement of field 
investigations to collect and analyse the presence or potential occurrence of: 

◼ Threatened and protected terrestrial and aquatic flora and fauna and their habitat 

◼ Threatened ecological communities (TEC) 

◼ Important habitat for migratory species 

◼ Areas demonstrating outstanding biodiversity value.  

This information formulated a baseline overview of the biodiversity values within the SAP investigation area 
and informed the field investigation process through the identification of priority investigation sites where 
impacts to biodiversity were considered to be high. Subsequently, information derived from field 
investigations was used to inform further desktop assessment including the likelihood of occurrence. 

3.1.1 Literature reviews 

The following previous ecological reports were reviewed as a part of the desktop assessment in order to 
provide key findings relating to threatened biodiversity values within the SAP investigation area: 

◼ Moree Solar Farm Terrestrial Ecology Assessment (OzArk 2013) 

◼ Newell Highway Heavy Duty Pavements, Narrabri to Moree Biodiversity Assessment (Jacobs 2018) 

◼ East-West Bypass Ecological Assessment (OzArk 2019) 

◼ Moree Grain Bunkers BDAR (SMK 2019) 

◼ Plan of Management for Desmodium campylocaulon Evergreen Precinct, Moree (Constructive Solutions 
2014) 

◼ Inland Rail Narrabri to North Star EIS Biodiversity Assessment Report (Umwelt 2017). 

Key findings from these reports (outlined in Section 5.2.1) were used to formulate a baseline understanding 
of biodiversity values within the SAP investigation area and to inform site selection for field investigations. 
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3.1.2 Database and spatial searches  

The following database searches were undertaken in July 2020 to provide context for the assessment (refer 
Appendix B). Where relevant, searches were undertaken within a 10 km buffer of the SAP investigation area. 
Searches included: 

◼ Flora and fauna records and profiles including: 

− NSW Threatened Species Database (Office of the Environment and Heritage (OEH) 2020a) 

− EPBC Protected Matters Search Tool (DAWE 2020c) 

− Department of Primary Industries (DPI) threatened fish distribution maps (DPI 2020) 

− Atlas of Living Australia (ALA 2020) 

◼ Atlas of Groundwater Dependent Ecosystems (Bureau of Meteorology (BoM) 2020b) 

◼ Key Fish Habitat maps – relevant location (DPI 2020a) 

◼ Critical habitat register (DAWE 2020c) 

◼ Biodiversity Values Map and Thresholds Tool (DPIE 2020c) 

◼ Flora NSW Online (PlantNet, 2020) 

◼ WeedWise website (DPIE 2020f) 

◼ WoNS (DAWE 2020e) 

◼ Plant Vegetation Type Mapping – Border Rivers Gwydir/Namoi (DPIE 2020e) 

◼ NSW Planning Portal (DPIE, 2020d) 

◼ IBRA Region and subregion mapping (IBRA7) (SEED 2020) 

◼ Koala Habitat SEPP spatial viewer (Department of Customer Service (DCS) 2020) 

◼ Aerial imagery (Esri 2020 and Aerometrex 2020). 

3.1.3 Likelihood of occurrence  

The list of threatened species, populations and ecological communities (threatened biodiversity) identified by 
database searches were subject to a preliminary likelihood of occurrence analysis using the key landscape 
and habitat parameters, and the five ‘likelihood of occurrence’ categories as outlined in Table 3.1. Habitat 
descriptions were generally taken from the online Threatened Species Profile Database (OEH 2020b).  

Following field investigations, the preliminary likelihood of occurrence analysis for threatened species was 
updated. The updated likelihood of occurrence analyses are provided in Appendix C. Species considered 
likely to occur within the SAP investigation area were subject to further analysis and are discussed further in 
Section 6.3. 

Table 3.1 Likelihood of occurrence categories 

Likelihood 
rating 

Description 

Recorded The species was observed in the SAP investigation area during the field investigation 

High It is highly likely that a species inhabits the SAP investigation area and is dependent on identified 
suitable habitat (ie for breeding or important life cycle periods such as winter flowering resources), 
has been recorded recently in the locality (10 km) and is known or likely to maintain resident 
populations in the SAP investigation area. Also includes species known or likely to visit the SAP 
investigation area during regular seasonal movements or migration. 
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Likelihood 
rating 

Description 

Moderate Potential habitat is present in the SAP investigation area. Species unlikely to maintain sedentary 
populations, however, may seasonally use resources within the SAP investigation area 
opportunistically or during migration. The species is unlikely to be dependent (ie for breeding or 
important life cycle periods such as winter flowering resources) on habitat within the SAP 
investigation area, or habitat is in a modified or degraded state. Includes cryptic flowering flora 
species that were not seasonally targeted by surveys and that have not been recorded. 

Low It is unlikely that the species inhabits the SAP investigation area and has not been recorded 
recently in the locality (10 km). It may be an occasional visitor, but habitat similar to the SAP 
investigation area is widely distributed in the local area, meaning that the species is not dependent 
(ie for breeding or important life cycle periods such as winter flowering resources) on available 
habitat. Specific habitat is not present in the SAP investigation area or the species are a non-
cryptic perennial flora species that were specifically targeted by surveys and not recorded. 

None Suitable habitat is absent from the SAP investigation area. Based on a field survey of the habitat 
constraints or microhabitats on the SAP investigation area the habitat is identified as being 
substantially degraded such that the species is unlikely to utilise the investigation area (or specific 
vegetation zones), or an expert report that is prepared that states the species is unlikely to be 
present on the investigation area or specific vegetation zones. 

3.2 Field investigations 

The following section provides an overview of the methodology undertaken to capture key information from 
field analysis. Four key survey techniques were employed including the BAM, meandering transects, 
Australian Rivers Assessment System (AusRivAs) and dawn bird surveys. In addition to dawn bird surveys 
incidental fauna observations were recorded. The AusRivAs, dawn bird surveys and incidental fauna 
observations are not related to the BAM and were undertaken to inform biodiversity values within the SAP 
investigation area. Information derived from field investigations was used to ground truth biodiversity values 
ascertained from the desktop assessments and identify other biodiversity values that were not determined 
from desktop assessments. The results derived from field investigations are outlined in Section 4. 

3.2.1 Survey timing and duration 

Preliminary site visit 

An initial baseline site investigation was undertaken by an Aurecon Senior Ecologist in late July 2020 to gain 
a high-level overview of the biodiversity values and vegetation within the SAP investigation area. This 
involved a walk-over of the site over one day to identify priority areas for future detailed field investigations. 
The findings of this baseline site visit were used to inform detailed field surveys that were undertaken in early 
October 2020.  

Detailed field investigation 

Detailed field investigations were undertaken over a three-day period between 1 October 2020 and 3 
October 2020. These surveys were conducted during spring and this usually provides the best window of 
opportunity to identify flora species from flower and fruit.  

Ideally a detailed field investigation would occur during spring and after periods of sufficient rainfall to 
encourage fruiting and flowering of floral species. It is noted that these factors were limited due to drought 
conditions the local area was experiencing during and prior to the survey period. As such, floristic 
biodiversity values are not likely to be representative of optimal conditions. 
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3.2.2 Survey techniques 

Biodiversity Assessment Method 

Earlier desktop assessments informed the locations chosen for the BAM plots, and considered areas of high 
biodiversity value such as stands of remnant trees and riparian vegetation communities associated with 
waterways at Halls and Clarks Creek.  BAM plots were used to determine PCTs within the SAP investigation 
area based on the presence of indicator species that are consistent with PCT types. BAM plot locations are 
represented in Figure 3.1. Initial field investigations aimed to determine the identification of vegetation 
communities associated with high biodiversity value within the SAP investigation area. Additional BAM plots 
within the grassland communities associated with the TSR and proposed to be impacted as a result of the 
Structure Plan will be required to be undertaken as part of Stage 2 of the BAM. 

Ground cover vegetation and tree structure was assessed in 400 square metre (m2) and 1,000 m2 plots as 
per the BAM, at seven BAM plot locations within the SAP investigation area. The percentage cover of litter, 
bare ground cover, cryptogam cover and rock cover informed the quantification of ground cover vegetation at 
each BAM plot. Tree stems and hollows were counted within 1,000 m2 plots determining the size classes 
(<5 cm – 80+ cm). Aspects of the physiography assessment were used to determine landform and soil type. 

Flora species observed at BAM plot locations were recorded. Species richness was determined by 
identifying individual species within the BAM plots. This information was also used to confirm the presence of 
plant community types (PCTs) within the SAP investigation area by comparing vegetation recorded at BAM 
plot survey sites with the descriptions in the BioNet Vegetation Classification Database in accordance with 
the Biodiversity Assessment Method Operational Manual 2017 (DPIE 2020b). 

3.2.3 Meandering transects  

Due to drought conditions at the time of the survey, meandering transects at TSR sites were considered the 
most effective method for understanding the floristic diversity of these locations. Most of the forb diversity 
was recorded within the shade cast by the exotic Mimosa bush, and many grass varieties could only be 
accurately identified after detailed searching for remnant seed heads/flower spikes. The meandering 
transects occurred until no new species were recorded for five continuous minutes. 

Locations associated with the TSR within the SAP investigation area were surveyed for birds during dawn 
and incidentally for the duration of the survey. Bird species were recorded within TSR meandering transects 
for 20 minutes at dawn prior to the observers meandering through the site for vegetation assessments. Four 
surveys were conducted within one hour of dawn over two separate days. Other incidental bird records were 
noted separately for any species that were detected outside of dawn surveys.  

TSR meandering transects and dawn bird survey locations are presented on Figure 3.2. 

3.2.4 Australian Rivers Assessment 

AusRivAs site locations are show in Figure 3.3 and were selected along Halls Creek and Clarks Creek in 
locations that were most likely to provide an indication of waterway and riparian values. At Halls Creek, most 
sites were chosen from the Newell Highway to the western section of the SAP investigation area as this was 
the section likely to demonstrate the best values to represent the waterway. Two sections of Clarks Creek 
were surveyed with these sites chosen similarly on the basis of site selection for Halls Creek.  

Water levels, stream width and substrate were determined by visually assessing survey points along Halls 
Creek and Clarks Creek, as well as riparian (streambank) vegetation characteristics. This was done by 
noting the level of shading associated with riparian vegetation, vegetation composition and percentage of 
exotic flora (weeds). Incidental records were also noted including observations of human disturbance and 
aquatic fauna. 
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Placeholder: 

Figure 3.1 BAM plot locations  
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Placeholder: 

Figure 3.2 TSR meandering transect and dawn bird survey locations  
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Placeholder: 
Figure 3.3 Waterway assessment locations 
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3.3 Enquiry by design 

The draft Structure Plan for the Moree SAP has been developed through an enquiry by design process 
whereby subject matter experts across the technical packages contributed to the processes of enquiry. As 
part of this process, the project team worked with DPIE, Regional Growth NSW Development Corporation 
(RGDC), Moree Plains Shire Council (MPSC) and other stakeholders to co-design and co-create solutions.  

These processes included robust, extensive discussions with subject matters experts and stakeholders to 
test and refine development scenarios and ensure a balance between community need, environmental 
values, cultural heritage, economic development and technical considerations was achieved.  

The enquiry by design process informed key decisions in the development of the preferred Structure Plan 
including:  

◼ Potential locations to accommodate the Intermodal Precinct  

◼ Long-term transport infrastructure connections 

◼ Protection of areas of high biodiversity and cultural heritage value 

◼ Potential opportunities to create local jobs that would result in the long-term protection and management 
of both biodiversity and cultural heritage values in those areas 

3.4 Impact assessment 

Biodiversity values identified as a result of the desktop assessments and field investigations were assessed 
to identify potential impacts of the preferred Structure Plan. Offsetting options and recommendations and 
next steps have also been provided. 

3.4.1 Credit species 

A list of species credit species associated with the proposed SAP boundary were automatically generated 
using the BAM Calculator. The BAM Calculator generates a list of predicted threatened species based on the 
presence of PCTs within IBRA subregions. Table 7 of the Biodiversity Assessment Operational Manual: 
Stage 1 outlines the criteria for identifying ecosystem and species credit species at a site. Further to this 
data, PMST and BioNet searches were further analysed to improve knowledge of existing and potential 
environmental values. These datasets along with the field assessment have allowed likelihood of occurrence 
tables to be created to further understand and protect biodiversity values within the SAP. The species credit 
species associated with the Moree SAP are identified in Sections 5.2.3 and 5.2.4. Additional species credit 
species may also be detected during Stage 2 of the BAM when further field investigations are undertaken. 

In addition to species credit species, ecosystem credit species were determined. Ecosystem credit species 
were identified by reviewing the species associated with vegetation types that correspond to PCTs within the 
proposed SAP boundary. Ecosystem credit species are summarised is Section 5.2.5. 

3.4.2 PCTs and precinct specific impacts 

Initial mapping of PCTs within the SAP investigation area utilised existing publicly available datasets which 
were subsequently ground truthed in order to provide refined mapping. Refined mapping was used to 
determine the area for each PCT within individual precincts to provide an estimate of PCT area likely to be 
impacted.  

The total area of individual PCTs within the proposed SAP boundary is outlined in Table 5.7 and the total 
area of PCTs within each precinct is outlined in Table 6.1. The presence of listed vegetation communities 
has been used to inform the development of biodiversity protection areas within the SAP which is further 
discussed in Section 6.1. Mitigation and offset options have been reviewed based on a clear understanding 
of which biodiversity values are likely to be impacted upon as part of the SAP development. These measures 
are detailed in Sections 7 and 8 respectively.  
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3.4.3 Isolation and fragmentation 

Impacts associated with isolation and fragmentation were assessed by reviewing the areas of PCTs within 
precincts associated with the proposed SAP boundary (refer Table 6.1). These areas were assessed to 
ascertain loss of connectivity and subsequent isolation and fragmentation of vegetation communities. Breaks 
or losses of PCTs within continuous patches of vegetation determined whether these losses would result in 
isolation or fragmentation and are discussed further in Section 6. 

3.4.4 SAP development impacts 

A summary of assumed impacts associated with precincts within the proposed SAP boundary was 
determined considering vegetation removal, environmental disturbance, fauna exclusion and land use 
associated impacts. These assumed impacts were then applied to each precinct listing those likely to be 
associated with the precinct type. An assessment of SAP development and operation potential impacts is 
provided in Section 6.6. 

3.4.5 Offsetting options 

The total area of PCTs within precincts associated with the proposed SAP boundary were calculated in order 
to provide a baseline for retiring biodiversity credits to understand potential offset obligations for the Moree 
SAP and consider offsetting options. By mapping remaining PCTs outside of existing reserves (ie TSR) 
within the SAP investigation area and surrounding landscape potential like-for-like offset sites could be 
identified. The offsetting options for strategic biodiversity certification are discussed in detail in Section 8.  

3.4.6 Recommendations and next steps 

Impacts associated with the proposed SAP boundary were reviewed in order to provide an overview of 
requirements in achieving Biodiversity Certification. The criteria for Stage 2 and Stage 3 of the BAM were 
reviewed in order to identify future assessment requirements for the Moree SAP. These recommendations 
and next steps are outlined in Section 9. 
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4 Existing environment 
This section of the report outlines the existing environment within the SAP investigation area and 
surrounding environment to provide an overview of the abiotic factors and landscape features and an 
overview of the climate, geology and waterways associated with the Moree Floodplains. This section also 
provides context of the biodiversity values and the landscape of the Moree region. These biodiversity values 
include abiotic influences, vegetation communities, threatened biodiversity and groundwater dependent 
ecosystems (GDEs). 

4.1 Abiotic influences  

4.1.1 Climate 

Moree experiences an average of 557.5 millimetres (mm) of rainfall annually with average maximum 
temperatures of 26.9°C (refer Figure 4.1) and average minimum temperatures of 12.6°C (refer Figure 4.2). 
The wetter months occur from November to March which also coincides with the warmest months of the year 
(BoM 2020a). The Moree Plains LGA has been in a declared drought area since 2017 which has directly 
impacted the nature and quality of remnant vegetation communities, reducing the number and density of forb 
and grass species throughout the region.  

 
Figure 4.1 Moree annual average rainfall and maximum temperature 
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Figure 4.2 Moree annual average rainfall and minimum temperature 

4.1.2 Geology and soils, hazards, hydrogeology 

The SAP investigation area falls within the Moree Plains region which is a part of the NSW Murray Darling 
Basin (Pitman 2002). The landscape of the SAP investigation area is generally flat plains with gentle 
undulation with no obvious physical barriers to movement across the landscape. These plains consist of 
grassland/herbland with surface conditions that are cracked with a poor drainage profile and slight erosion 
hazard (OEH 2020a). 

Local geology consists of large areas of unconsolidated alluvial deposits 100 metres (m) thick in some 
places consisting of medium to heavy clay textured soils. Soils are very dark grey to black in colour, the 
Quaternary alluvial deposits that make up the vast plains are referred to as the ‘Black Plains’ (OEH 2020a). 
These highly fertile soils are conducive to fast plant growth. Alluvial deposits are overlain on a mosaic of 
sedimentary rocks that form part of the Great Artesian Basin. 

The soil landscaping mapping for the SAP investigation area consists of four landscapes including Gurley, 
Watercourse Road, Mehi River and Boolcarroll (refer Appendix B). A summary of the landform, geology, 
vegetation and soils is provided in Table 4.1. 
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Table 4.1 Summarised landscape information 

Landscape 
name 

Landform Geology Vegetation Soils 

Gurley ◼ Extensive level plains to undulating 
rises of Pleistocene alluvium 
adjacent to bedrock hills in the 
eastern Moree Plains. 

◼ Slopes are level to gently inclined, 
with gradients between 1 - 3%, local 
relief varies from 1 - 9 m, and 
elevation ranges between 180 – 
320 m.  

◼ The landscape consists of a large 
remnant sheet-flood fan system with 
elevation and local relief rising to the 
east. 

◼ Surfaces are locally weakly gilgaied. 
Drainage is by surface flow and 
contemporary alluvial processes are 
absent. 

Oldest alluvial/sheet flood fans of the 
north-west plains fans systems 
distinguished by a low Potassium 
radiometric response. Gravel lenses 
outcrop in some locations, particularly 
around the edge of the unit where it 
adjoins the Bellata (btj) soil landscape. 
In some locations a strongly-structured 
bright reddish brown subplastic clay, 
believed to be parna, occurs as prior 
channel infill deposits. 
Dominant geological units include an 
unnamed Quaternary sheet wash 
consisting of often gilgaied clayey 
colluvium. Also occurring is the 
Quaternary colluvium unit, consisting of 
often gilgaied clayey substrate, and 
Unnamed Quaternary 
Alluvium/Piedmont plain or bajada 3 
consisting of texture-contrast soils with 
sand dominating at the surface (DME 
2005, DMR 2002, DMR 2002a, DMR 
2004). 

◼ PCT 1 - Native Grasslands 
◼ PCT 55 – Belah woodland on alluvial 

plains and low rises in the central 
NSW wheatbelt to Pilliga and 
Liverpool Plains regions Coolibah - 
River Coobah - Lignum woodland 
wetland of frequently flooded 
floodplains mainly in the Darling 
Riverine Plains Bioregion  

◼ PCT 39 Coolibah - River Coobah - 
Lignum woodland wetland of 
frequently flooded floodplains mainly 
in the Darling Riverine Plains 
Bioregion  

◼ PCT 35 Brigalow - Belah open forest 
/ woodland on alluvial often gilgiad 
clay from Pilliga Scrub to 
Goondiwindi, Brigalow Belt South 
Bioregion (OEH 2014). 

Vertosols with high shrink-swell 
properties and consist of very deep 
(>150 centimetres (cm)), moderately 
well-drained to imperfectly drained, 
Epipedal to self-mulching, Brown and 
Grey Vertosols (Grey Clays) on crests 
and slopes with occasional Black 
Vertosols (Black Earths). Very deep 
(>150 cm), imperfectly drained Grey 
Vertosols (Grey Clays) on lower slopes. 

Watercourse 
Road 

◼ Floodplains associated with the Mehi 
River, Gingham Watercourse and 
Carole Creek on Quaternary 
meander plain and backplain facies 
of the Marra Creek and Bugwah 
formations 

◼ The floodplains range from 0.3 - 33 
kilometres (km) in width, with slopes 
being 

The dominant geological units include 
the Backplain facies of the Marra Creek 
Formation and meander plain facies of 
the Bugwah formation, both of which 
occur throughout the soil landscape.  
The Marra Creek formation is comprised 
of unconsolidated dark yellow clay, 
slightly silty with rare carbonate nodules 
and quartz sand, common desiccation 
cracks, laminations and rootlets.  
The Bugwah formation is comprised of 
unconsolidated to semiconsolidated, 
poorly to very poorly sorted, orange to 
brown to grey silt, silty clay and fine 
sand with common carbonate nodules, 
minor medium sand, ferromagnesian 
nodules, charcoal and salts (DME 2005) 

◼ PCT 1 - Candidate Native 
Grasslands 

◼ PCT 27 - Weeping myall open 
woodland of the Darling Riverine 
Plains Bioregion and Brigalow Belt 
South Bioregion 

◼ PCT 36 - River red gum tall to very 
tall open forest/woodland wetland on 
rivers on floodplains mainly in the 
Darling Riverine Plains Bioregion 

◼ PCT 39 - Coolibah - River Coobah - 
Lignum woodland wetland of 
frequently flooded floodplains mainly 
in the Darling Riverine Plains 
Bioregion 

Very deep (150 - 500 cm) very slowly 
permeable and very poorly drained Self-
mulching Grey and Dark Grey Vertosols 
(Grey Clays) dominate the landscape 
(approximately 80%). Very deep (150 - 
500 cm), poorly drained Self-mulching, 
Epicalcareous Black Vertosols (Black 
Earths/Dark Grey Clays) are far less 
common (15%). Grey Dermosols and 
Kurosols (Grey Earths) and other soils 
are very rarely encountered throughout 
the landscape (<5%). 
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Landscape 
name 

Landform Geology Vegetation Soils 

◼ PCT 40 - Coolibah open woodland 
wetland with chenopod/grassy 
ground cover on grey and brown clay 
floodplains (OEH 2014) 

Mehi River ◼ Level to very gently inclined present-
day active meander plains largely 
restricted to the stream channels 
proper with the adjoining active 
floodplains and levees contained 
within the Black Creek soil landscape 

◼ Landform consists of river channels, 
anabranches and oxbow lakes of the 
Mehi River and other major rivers on 
Quaternary alluvium of the Marra 
Creek formation 

◼ The landscape is typically 20 m – 
95 m wide. Slopes range from 0 - 
2%, with localised near-vertical levee 
and river channel banks, whilst local 
relief is 0 - 15 m and elevation 
ranges from 174 - 182 m. 

Geological mapping includes the 
Meander plain facies of the Marra Creek 
Formation consisting of unconsolidated, 
poorly to moderately-sorted, mid grey to 
brown silt and clay with light grey sandy 
lenses and organic matter, with common 
bioturbation and desiccation cracking 
and some cross bedding.  
Also occurring is the Channel facies of 
the Marra Creek Formation, which 
comprises unconsolidated mid brown to 
dark grey silt and clay, minor light grey 
sand, commonly carbonaceous and flat 
to cross laminated. Also found is the 
Quaternary alluvium - meander plain 
deposits/Current meander plain, which 
consists of unconsolidated, poor to 
moderately-sorted silt and clay with 
sandy lenses and organic matter, with 
common bioturbation and desiccation 
cracking and some cross bedding.  
Also occurring is the backplain facies of 
the Marra Creek Formation, consisting 
of unconsolidated dark yellow clay, 
slightly silty with rare carbonate nodules 
and quartz sand, common desiccation 
cracks, laminations and rootlets. 

◼ PCT 36 - River red gum tall to very 
tall open forest/woodland wetland on 
rivers on floodplains mainly in the 
Darling Riverine Plains Bioregion  

◼ PCT 39 - Coolibah - River Coobah - 
Lignum woodland wetland of 
frequently flooded floodplains mainly 
in the Darling Riverine Plains 
Bioregion (OEH 2014). 

This soil landscape is dominated by 
moderate (50 - 500 cm), very slowly 
permeable and very slowly drained, Self-
mulching, Episodic-Endocalcareous 
Grey Vertosols (Grey Clays) are less 
common. Sodosols are rarely 
encountered (<5% of the soil 
landscape). 



 

 
 
 

24 
 
 

Project number 509754  File 20210401 - Moree SAP - C.3.2A Biodiversity Report - Final.docx 2021-04-01  Revision 2   
 

Landscape 
name 

Landform Geology Vegetation Soils 

Boolcarroll ◼ Elevated palaeo-meander plains 
0.25 - 1.8 km wide on Quaternary 
alluvials of the Marra Creek and 
Bugwah formations  

◼ Slightly elevated sinuous level to 
very gently inclined slopes of <1%, 
local relief <3 m and elevation 
ranging from 168-184 m  

◼ Partially cleared ridges rise above 
the surrounding floodplains 

Geology is generally coarser than the 
surrounding clay plains and related to 
more ancient (now relict) alluvial 
systems dominated by coarser 
bedloads. The Bugwah 
Formation/Meander plain facies consists 
of poorly sorted, unconsolidated to semi-
consolidated orange to brown to grey 
silt, silty clay and fine sand with common 
carbonate nodules, minor medium sand, 
ferromagnesian nodules, charcoal and 
salts.  
Also present is the Quaternary alluvium - 
meander plain deposits/Palaeo-meander 
plain unit, consisting of poorly sorted, 
unconsolidated to semi-consolidated silt, 
silty clay and fine sand with minor 
medium sand, ferromagnesian nodules, 
charcoal and salts.  
Elsewhere, the Marra Creek 
Formation/Backplain facies comprises 
unconsolidated, laminated, slightly silty 
dark yellow clay with rare carbonate 
nodules, quartz sand and common 
desiccation cracks, whilst the 
Quaternary alluvium - backplain 
deposits/Current backplain unit consists 
of unconsolidated clay, silt and quartz 
sand (DME 2005, DMR 2002, DMR 
2002a, DMR 2004, DMR 2005). 

◼ PCT 1 - Candidate Native 
Grasslands 

◼ PCT 40 - Coolibah open woodland 
wetland with chenopod/grassy 
ground cover on grey and brown clay 
floodplains 

◼ PCT 56 - Poplar box - Belah 
woodland on clay-loam soils on 
alluvial plains of north-central NSW 

◼ PCT 55 - Belah woodland on alluvial 
plains and low rises in the central 
NSW wheatbelt to Pilliga and 
Liverpool Plains regions. 

Red and Brown Chromosols (Red-brown 
Earths) are dominant and account for 
approximately 70% of the soils 
encountered. Soils are often described 
as transitional Red-brown Earths, a 
morphology most akin to a Red-brown 
Earth but grading into soils similar to 
Brown or Grey Clays (Vertosols).  
The soil landscape is distinguished from 
the closely associated Moppin soil 
landscape by a higher likelihood of 
transitional Red-brown Earths and 
Vertosol-like soils, and is also slightly 
lower in the landscape. 

Source:  OEH 2017 

 



 

 
 
 

25 
 
 

Project number 509754  File 20210401 - Moree SAP - C.3.2A Biodiversity Report - Final.docx 2021-04-01  Revision 2   
 

4.1.3 Rivers, streams, estuaries and wetlands 

The Moree Plains LGA lies within the MacIntyre and Gwydir River Catchment which forms part of the 
Murray-Darling Basin in northern NSW. The Gwydir Catchment covers an area of approximately 26,000 
square kilometres (km2) representing around 2.7 percent of the Murray-Darling Basin (DPI 2018). The Gwydir 
River, along with its anabranches, divides the Moree township in a general east-west direction.  

The Mehi River is located approximately 500 m to the north and 2.7 km west of the SAP investigation area. 
The creeks and drainage features surrounding Moree flow into the Gwydir and Mehi Rivers. Creeks and 
drainage features are generally shallow with low-lying swampy depressions capable of holding water during 
periods of high flow (OzArk 2013).  

Halls Creek is the predominant waterway within the SAP investigation area and is a tributary of the Mehi 
River. Halls Creek converges with the Mehi River approximately 8.8 km northwest of the SAP investigation 
area. Aurecon field investigations were able to confirm the presence of water at Halls Creek, even after long 
periods with no rainfall. This may be an indication that Halls Creek has potential to provide suitable habitat 
for aquatic biodiversity values. Clarks Creek is also located within the SAP investigation area and flows into 
the Mehi River.  

Within the SAP investigation area drainage features of the landscape generally flow from cropping land to 
the east to Halls and Clarks Creeks in a westerly direction. The drainage features of Halls Creek have been 
mapped as first order streams with Halls Creek mapped as first and second order streams. Clarks Creek has 
been mapped as a first order stream. A drainage feature mapped as first order streams occurs at the north of 
the SAP investigation area flowing into the Mehi River. Another drainage feature occurs at the south of the 
SAP investigation area and includes streams mapped as first, second and third order. These drainage 
features and creeks are mapped in Figure 3.3. 

Lands within the SAP investigation area consist of floodplains of the Gwydir Catchment (OEH 2020a). The 
Gwydir Wetlands are located approximately 60 km west of Moree covering an area of more than 100,000 ha 
(refer Figure 4.3). The Gwydir Wetlands are of Commonwealth significance and are discussed further in 
Section 5.1.5. The headwaters of the Gwydir River originate near Armidale and Guyra flowing west from the 
New England Tablelands. Downstream from Moree the Gwydir River branches into the Ginham and Lower 
Gwydir Watercourses. These watercourses are home to the extensive wetland areas derived from the water 
courses of the Gwydir Valley. The floodplains of the region allow for extensive shallow flooding across flat 
terrain with overbank flow occurring approximately every two years (DAWE 2020b).  
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Figure 4.3 Gwydir River Catchment 

Source: DAWE 2020b 

4.2 Landscape and land use context 

This section of the report outlines the existing environment within the SAP investigation area and 
surrounding environment to provide context of the biodiversity values and the landscape of the Moree region. 
These biodiversity values include abiotic influences, vegetation communities, threatened biodiversity and 
GDEs. Section 4.2 identifies the landscape features and land uses associated with the Moree SAP. These 
details identify the abiotic features of the Moree SAP and surrounding landscape. Section 4.3 provides 
context of the vegetation mapping within the SAP investigation area. Section 4.4 provides an overview of the 
results from the Biodiversity Values Map, a tool used to determine whether a BCAR assessment is required. 
Section 4.5 identifies threatened ecological communities that are related to the PCTs within the SAP 
investigation area. Section 4.6 Identifies the presence or potential presence of GDEs within the SAP 
investigation area. The following sections provide context to the abiotic processes that influence biodiversity 
values relevant to the Moree SAP. 

4.2.1 Interim Biogeographic Regionalisation for Australia bioregion 

The SAP investigation area lies entirely within the Brigalow Belt South Bioregion. The broadscale 
characteristics of this Interim Biogeographic Regionalisation for Australia (IBRA) bioregion is described in 
Table 4.2. 

4.2.2 Brigalow Belt South IBRA Subregion  

The SAP investigation area is situated within the Northern Outwash Subregion of the Brigalow Belt South 
IBRA bioregion. Characteristics of the Subregion are described in Table 4.3. 
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Table 4.2 Brigalow Belt South Bioregion broadscale characteristics 

Topography Geology and morphology Climate Historical vegetation across the bioregion 

The bioregion forms the 
southern extent of the 
Queensland Brigalow Belt 
with differing vegetation. 
The vegetation occurring in 
this bioregion typically 
includes Brigalow (Acacia 
harpophylla). The 
landscape consists of 
strata derived from 
extensive basalt flows and 
quartz sandstones 
contributing to high 
variability in soil types and 
vegetation communities 
which are dependent on 
local rock type or sediment 
source. 

Bedrock of the bioregion is comprised of 
horizontally bedded Jurassic and Triassic quartz 
sandstone and shale with some areas 
conglomerate or basalt. The topography forms 
low rugged cliffs and small plateaus. Narrow 
joint planes form the direction of streams along 
narrow sandstone gorges depositing coarse 
sands and gravel across the wider valleys.  
Alluvial fans and outwash slopes makeup the 
current landscape which is dominated by 
Quaternary sediments in the form of alluvial fans 
and outwash slopes resembling larger fans of 
the adjacent Darling Riverine Plains Bioregion to 
the west. The areas are differentiated by 
sediment coarser sediment and fans that are 
more steeply angled. Soil quality and vegetation 
majorly impacted by the distribution of sediment 
from basalt or sandstone. 

The climate of the 
bioregion typically involves 
sub humid, dry season 
absent; summers hot in the 
southeast. The northeast 
area of the bioregion 
generally experiences a 
dry, sub-tropical climate. 
Small patches of the 
southeast area occur within 
the temperate zone and 
experience warm summers 
and no dry season. The far 
west of the bioregion is 
described as hot and semi-
arid. 
 

Sandstone areas consist of forests and woodlands of ironbarks (Eucalyptus 
spp.), cypress pines (Callitris spp.), apples/gums (Angophora spp.). Boxes 
(Eucalyptus populnea, E. pilligaensis etc.) occur on coarser soils with 
occasional Silver-leaved ironbark (E. melanophloia). River red gum (E. 
camaldulensis) along riparian vegetation.  
Vegetation in the south of the bioregion comprises of Narrow-leaved 
ironbark, White cypress pine and White box on hilly terrain and Grey box 
(E. microcarpa), Yellow box (E. melliodora) and Rough-barked apple 
(Angophora floribunda) occur on valley floors, while River red gum lines 
larger streams and River oak (Casuarina cunninghamiana) along upper 
watersheds.  
Northern basalts vegetation communities include Brigalow, Belah, 
Whitewood, Wilga, Budda and Poplar box on the hills, with River red gum, 
Belah, Myall (Acacia pendula) and Poplar box on the flats. White box with 
silver-leaved ironbark, White wood, Bull oak and Brigalow are present on 
alluvial clays.  
The Liverpool Plains consist of diverse grasslands. White box with Rough-
barked apple occur with Belah on northern slopes and in the creeks. Yellow 
box and Blakely's red gum are found on slopes with a southerly aspect. 
Eucalypt woodlands and open forests of Ironbarks, Poplar box, Spotted 
gum (Corymbia maculata), Cypress pine (Callitris glaucophylla), 
Bloodwoods (e.g. Corymbia trachyphloia), Brigalow-Belah forests (Acacia 
harpophylla, Casuarina cristata) and semi-evergreen vine thicket. 

Source: SEED 2020 

Table 4.3 Northern Outwash Subregion description 

Geology Characteristic landforms Typical soils Vegetation across the bioregion 

Tertiary and Quaternary 
alluvial fans and stream 
terraces. 

Sloping plains with alluvial fans that are coarser 
and steeper than the Gwydir Fans downstream. 

Red loams and heavy 
brown clays. 

Historically Poplar box with White cypress pine, Wilga and Budda on red 
soils, Belah, and Brigalow on brown clays. Now largely used for intensive 
agriculture or grazing on native grasses. 

Source: SEED 2020 
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4.2.3 Habitat connectivity 

Habitat connectivity has been historically fragmented within the SAP investigation area largely as a result of 
agricultural, road infrastructure and rural development. The Newell Highway dissects the investigation area 
in a north-south direction and limits connectivity associated with: 

◼ Halls Creek riparian corridor 

◼ Grassland corridors associated with Travelling Stock Reserves (TSR) 

◼ Mehi River riparian corridor (north of the SAP investigation area) 

Development of the Moree SAP has the potential to impact upon connectivity within the proposed SAP 
boundary and the broader landscape. Connectivity features such as the grassland TSR can be seen in 
Figure 4.5 and isolation and fragmentation considerations are discussed in detail in Section 6.5. 

4.2.4 Karst, caves, crevices, cliffs, rocks and other geological features of 

significance 

The nearest karst and cave formations occur at Wellington Caves near Dubbo and Ashford Caves near 
Inverell. Wellington Caves Reserve is located in Central NSW, approximately 7 km south of Wellington and 
58 km southeast of Dubbo. The Ashford Caves are located within the Kwiambal National Park located on the 
North West Slopes and Plains of NSW (OEH 2011). The SAP investigation area is more than 115 km 
southwest of Kwiambal National Park and approximately 350 km north of the Wellington Cave Reserve. 

The geological features surrounding the banks and the Mehi River make Moree a flood-liable region. The 
Moree Plains become inundated during high rainfall events and major floods due to the flat undulating 
topography associated with the landscape (MPSC 2008). The geology of Moree and the surrounding 
landscape consists of the following:  

◼ Quaternary colluvial deposits Lithology; Colluvial deposits are unconsolidated sediments that are found 
downslope from hills. They form by erosion of hills and by creep or sheetwash. 

◼ Quaternary alluvial deposits Lithology; Current and recent mud, silt, sand and gravel deposited by river 
(alluvial) systems. 

◼ The presence of caves, cliffs and other geological features can be used as an indication for the 
potential presence of several threatened species including quoll and microbats. Further information on 
habitat features is provided in Section 5. 

4.2.5 Areas of outstanding biodiversity value 

A review of the Area of Outstanding Biodiversity Value (AOBV) register did not reveal any AOBVs within the 
SAP investigation area under the Threatened Species Conservation Act 1995 (NSW) (TSC Act) (DPIE 
2020a). As such, AOBVs will not be considered further. 

4.2.6 NSW (Mitchell) landscape 

A review of the NSW (Mitchell) landscape determined that the SAP investigation area occurs within the 
Gwydir Alluvial Plains. The SAP investigation area has been classified under the Ecosystem Meso Grouping 
Darling River Plain Upper Darling Gwydir – Macintyre. The over cleared status of the Gwydir Alluvial Plains 
is considered over-cleared with an estimated fraction of 0.8 cleared (LPI 2015). The cleared status is 
factored into offset calculations as a part of the BAM Calculator which is used to determine offset liability 
associated with development on native vegetation. 
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4.2.7 Land use 

The current land use within the vicinity of the SAP investigation area predominantly consists of agricultural 
land to the south of Moree township. At the north western section of the SAP investigation area lies the 
Moree Regional Airport, to the northeast is the light industrial area of Moree. The Moree Solar Farm is 
located at the south eastern section of the SAP investigation area. The Newell Highway runs north-south 
through the middle of the SAP investigation area (refer Figure 4.4).  

The Evergreen Precinct includes ski lakes and the Moree Waste Management Facility, located to the north of 
the Moree Solar Farm. A Plan of Management for Creeping tick-trefoil (Desmodium campylocaulon) has 
been established within the Evergreen Precinct as a result of a condition of consent (DA2013/37) for the 
construction and operation of the Evergreen Precinct Recreational Facility (Construction Solutions 2014).  

Natural features within the SAP investigation area include vegetated road reserves along the Newell 
Highway, the TSR, native grasslands and vegetated riparian areas at Halls Creek orientated east-west 
across the investigation area. Overall, land within the SAP investigation area may be summarised as being 
used for the following purposes: 

◼ Dry land cropping 

◼ Urban and intensive uses 

◼ Intensive animal and plant production 

◼ Grazing, modified pasture  

◼ Manufacturing and industrial 

◼ TSR 

◼ Land use within the SAP investigation area provides context to the area that is potentially being 
impacted as a result of the preferred Structure Plan for the Moree SAP. Identifying the land use within the 
proposed SAP boundary is a requirement of the BCAR and forms the basis of Stage 1 of the BAM. 

4.2.8 Travelling stock reserves 

TSR consist of networks of Crown land reserved under the Crown Land Management Act 2016 (NSW) for 
the use of travelling stock. TSR include stock routes, which are corridors ranging from 60 m to 2 km in width 
with watering and camping reserves spaced every 10 to 20 km. In NSW the TSR covers approximately two 
million hectares with 75% occurring within the Western Division of NSW.  

TSR in NSW are classified by Local Land Services NSW into five categories which guide decisions about 
opportunities, risks and management for different TSR uses and values. These categories are presented 
visually on the State-wide Travelling Stock Reserves Classification Map and are detailed within Table 4.4. 

Table 4.4  Description of categories used at a State scale 

Category Description 

Category 1 TSR that are only used for travelling stock or emergency management and biosecurity purposes. 
These sites have no other important uses or values. 

Category 2 TSR that are used for travelling stock, emergency management or biosecurity purposes, but they 
are also important and used for other reasons, e.g. biodiversity conservation, First Nations Peoples' 
cultural heritage or recreational purposes. 

Category 3 TSR that are rarely, if ever used for travelling stock or emergency management, but are important, 
valued and used for other reasons such as biodiversity conservation, First Nations Peoples' heritage 
or recreation. These TSR are not Stock Watering Places. 

Category 4 TSR, in the Western Division only, that are rarely, if ever used for travelling stock or emergency 
management, but are important, valued and used for other reasons such as biodiversity 
conservation or First Nations Peoples' heritage. These TSR are Stock Watering Places. 

Category 5 TSR that are no longer used or valued for any of the above reasons 

Source: LLS NSW 2020 
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Figure 4.4 Land use within the SAP investigation area 
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A TSR intersects the SAP investigation area to the south of the Moree Regional Airport in an east-west 
direction following Halls Creek. The TSR runs south along Burrington Road, west through the Boland Sales 
yards and continues south along the Newell Highway. 

TSR land within the SAP investigation area is classified as Category 2 and includes areas mapped as 
medium and high conservation value (refer Figure 4.5). TSR are important from a biodiversity perspective for 
reasons including: 

◼ Conservation of biodiversity 

◼ Wildlife corridors 

◼ Other uses including apiary, forestry and carbon sequestration 

The TSR within the proposed SAP boundary have been mapped as PCT 52 (refer  Figure 5.1). Clearing of 
TSR land and subsequent loss of PCT 52 for precinct development has the potential to impact upon 
biodiversity values and connectivity within the proposed SAP boundary. Any vegetation clearing within the 
proposed SAP boundary will require offsets which are discussed in Section 7.2.2. 

4.2.9 Weeds 

Weeds of National Significance 

The Australian Government has listed 32 plants species as WoNS. These species have been assessed as 
such due to their invasiveness, potential to spread and their negative environmental, social and economic 
impacts. Landowners and managers are responsible for managing WoNS to ensure they do not spread and 
are appropriately controlled (DAWE 2020e). Field investigations determined the presence of three WoNS 
within the SAP investigation area. These species have been identified in Table 4.5 along with the 
corresponding BAM plot (refer Figure 3.1) they occur within. All three of the WoNS recorded within the BAM 
plots are also listed as high threat exotic weeds which has negative implications for the overall biodiversity 
value and vegetation integrity scores associated with those plots.  

Table 4.5  WoNS within BAM plots 

WoNS species BAM plot location 

Opuntia aurantiaca (Tiger pear) 1, 4 and 7 

Opuntia stricta (Common prickly pear) 6 

Lycium ferocissimum (African boxthorn) 1 
 
These WoNS are to be addressed under the BAM and will require active management measures to reduce 
areas impacted by the preferred Structure Plan.  

Further, whilst not a WoNS, Mimosa bush (Vachellia farnesiana) infestations were noted across the SAP 
investigation area, including within TSR grasslands. The functional protection provided by Mimosa bush 
likely enhanced the diversity of forbes and herbs whilst providing refuge for small passerine birds. 
Appropriate management of the species including preservation of its functional value is important to consider 
and is discussed futher in Table 6.2. As an exotic species Mimosa bush is an aggressive pioneer species in 
disturbed areas resulting in the potential exclusion of larger native fauna and livestock. Furthermore, the 
structure of thickets are likely to provide warren and den sites for exotic fauna such as foxes, rabbits and 
hares (ISSG 2006). 
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Figure 4.5 Travelling stock reserve mapping  
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Other exotic flora 

A further 14 species of exotic flora were determined to occur within the SAP investigation area. These 
species and the BAM plots recorded are outlined in Table 4.6. 

Table 4.6  Other exotic flora within BAM plots 

Exotic flora BAM plot location 

Convolvulus spp. 4, 5, 6 and 7 

Cucumis myriocarpus subsp. leptodermis (Paddy melon) 4 

Eleusine tristachya (Goose grass) 2 and 5 

Eragrostis spp. (A lovegrass) 1 and 2 

Eragrostis spp. (Granite lovegrass) 4 

Gomphrena celosioides (Gomphrena weed) 1 

Lolium perenne (Perennial ryegrass) 5 

Malvastrum americanum (Spiked malvastrum) 1 and 4 

Medicago polymorpha (Burr medic) 1, 4, 5 and 7 

Sida rhombifolia (Paddy’s Lucerne) 2 

Solanum spp. 1, 3, and 4 

Xanthium occidentale (Noogoora Burr) 3 

Citrullus lanatus var. lanatus (Wild melon) 7 
 
The species outlined in Table 4.6 were compared with State level determined priority weeds and the north 
west regional priority weeds that have been described in the North West Regional Strategic Weed 
Management Plan 2017 – 2022 (North West LLS 2017). One exotic genus (Opuntia sp.) determined from 
field investigations is listed as regional priority weeds and as such requires active management to reduce 
areas impacted. Regional priority weeds are to be addressed and managed by Moree Plains Shire Council 
(MPSC) whilst high threat exotic weeds are to be addressed and managed under the BAM for respective 
projects.  

4.3 Vegetation mapping  

Prior to ground truthing PCTs within the SAP investigation area were mapped as PCT 1 – Candidate Native 
Grasslands as shown in the State Vegetation Type Map – Border Rivers Gwydir/Namoi mapping layer. 
Recent BDAR assessments conducted by SKM in 2019 for the Moree Grain Bunkers have varied in opinion 
as to which PCT is present on site with one stating PCT 1324 and the other PCT 52. Both of these are native 
grasslands however one (ie PCT 52) is analogous to the EPBC Act listed natural grasslands on basalt and 
fine-textured alluvial plains of northern NSW and southern Queensland while the other (PCT 1324) is not. 
This means that should this PCT be identified as PCT 52 an EPBC Act referral may be required where 
impacts on this PCT are considered likely as a result of the preferred Structure Plan.  

The results of a field assessment conducted in October 2020 have been included in Section 4.3.1 and 
Appendix A of this report. Biodiversity values relevant to vegetation within the SAP boundary are discussed 
further in Section 5. 
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4.3.1 Assessment of native vegetation cover 

This assessment provides an overview of the proportion of land within the proposed SAP boundary 
consisting of native vegetation, precinct areas and Category 1 land. The native vegetation cover within the 
SAP investigation area is comprised of native grasslands and woodland PCTs. It is important to note that 
areas mapped as Category 1 land are not representative of historical vegetation. Category 1 land is 
considered to be disturbed agricultural land (ie cropping land) and will not be considered in the assessment 
of native vegetation cover. A breakdown of native vegetation cover, Category 1 land and precinct areas is 
summarised in Table 4.7.  

Table 4.7 Total area of land uses 

Land type Area (ha) Percent of total area (%) 

Native vegetation 731.86 10 

Precincts  3,611.90 45 

Category 1 land 3,653.02 45 

4.4 Biodiversity Values Map 

The Biodiversity Values Map and Threshold Tool was used to determine whether proposed impacts within 
areas representative of biodiversity values within the SAP investigation area were likely to trigger the need 
for biodiversity certification and the BAM. The preferred Structure Plan includes areas containing remnant 
vegetation, particularly the riparian corridors (ie Halls Creek and Clarks Creek) (refer Figure 4.6).  

Further, Table 4.8 outlines clearing area thresholds under which the BAM and Biodiversity Offsets Scheme 
that are relevant to the SAP investigation area.  Based on this review of the existing biodiversity values 
within the SAP investigation area and the extent of PCTs, the preferred Structure Plan will require 
biodiversity certification and is likely to incur offset obligations.  

Table 4.8 Offset Scheme Thresholds  

Minimum lot size associated with the property Threshold for clearing, above which the BAM and 
offsets scheme apply  

Less than 1 ha 0.25 ha or more 

1 ha and less than 40 ha 0.5 ha or more 

40 ha, and less than 1,000 ha 1 ha or more 

1,000 ha or greater 2 ha or more 

Source: BioNet 2020 
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Figure 4.6  Biodiversity values mapping within the proposed SAP boundary and surrounding landscape 
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4.5 Threatened Ecological Communities  

PCTs mapped or potentially present within the SAP investigation area have the potential to provide suitable 
species compositions which may correspond with BC Act and EPBC Act listed TECs. Determination of the 
presence of some TECs is likely to be more accurate during non-drought years as drier conditions can make 
the presence of TECs difficult to determine due to a reduction in species diversity and/or cover. Following 
targeted field work a summary of the potential TECs identified as being represented in conjunction with 
relevant PCTs within the SAP investigation area is provided below. 

4.5.1 Belah woodland on alluvial plains and low rises in the central NSW 

wheatbelt to Pilliga and Liverpool Plains regions (PCT 55) 

EPBC Act listed critically endangered TEC associated with PCT 55 may include:  

◼ Native Vegetation on Cracking Clay Soils of the Liverpool Plains 

EPBC Act listed endangered TECs associated with PCT 55 may include:  

◼ Semi-evergreen Vine Thicket in the Brigalow Belt South and Nandewar Bioregions 

◼ Myall Woodland in the Darling Riverine Plains, Brigalow Belt South, Cobar Peneplain, Murray-Darling 
Depression, Riverina and NSW South Western Slopes bioregions  

◼ Coolibah-Black Box Woodland in the Darling Riverine Plains, Brigalow Belt South, Cobar Peneplain and 
Mulga Lands Bioregions. 

BC Act listed endangered TECs associated with PCT 55 may include: 

◼ Coolibah-Black Box Woodland in the Darling Riverine Plains, Brigalow Belt South, Cobar Peneplain and 
Mulga Lands Bioregions 

◼ Myall Woodland in the Darling Riverine Plains, Brigalow Belt South, Cobar Peneplain, Murray-Darling 
Depression, Riverina and NSW South Western Slopes bioregions 

◼ Native Vegetation on Cracking Clay Soils of the Liverpool Plains 

◼ Semi-evergreen Vine Thicket in the Brigalow Belt South and Nandewar Bioregions. 

Based on assessments to date and the location of the SAP investigation area, PCT 55 does not fit with the 
EPBC Act critically endangered community above as it is not located within the Liverpool Plain, nor does the 
composition fit with any of the EPBC Act endangered vegetation communities. The vegetation present in 
PCT 55 does not fit with any of the BC Act listed endangered TECs noted above. The vegetation community 
present does not contain any Myall, Coolibah or Black box nor Semi-evergreen Vine Thicket attributes. As 
such, these vegetation communities are not considered further as they do not occur within the proposed SAP 
boundary. 

4.5.2 Coolabah - River Coobah - Lignum woodland wetland of frequently 

flooded floodplains mainly in the Darling Riverine Plains Bioregion 

(PCT 39) 

EPBC Act listed endangered TEC associated with PCT 39 may include: 

◼ Coolibah - Black Box Woodlands of the Darling Riverine Plains and the Brigalow Belt South Bioregions  

BC Act listed endangered TEC associated with PCT 39 may include:  

◼ Artesian Springs Ecological Community in the Great Artesian Basin 

◼ Coolibah-Black Box Woodland in the Darling Riverine Plains, Brigalow Belt South, Cobar Peneplain and 
Mulga Lands Bioregions. 
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PCT 39 present on site may conform with the vegetation communities for both EPBC Act and BC Act listings. 
Survey of the community outside of drought conditions will determine the presence or absence of these 
communities.  This PCT is discussed further in Section 5.2.2. 

4.5.3 Weeping myall open woodland of the Darling Riverine Plains 

Bioregion and Brigalow Belt South Bioregion (PCT 27) 

EPBC Act listed critically endangered TEC associated with PCT 27 may include:  

◼ Myall Woodland in the Darling Riverine Plains, Brigalow Belt South, Cobar Peneplain, Murray-Darling 
Depression, Riverina and NSW South Western Slopes bioregions 

BC Act listed endangered TEC associated with PCT 27 may include:  

◼ Myall Woodland in the Darling Riverine Plains, Brigalow Belt South, Cobar Peneplain, Murray-Darling 
Depression, Riverina and NSW South Western Slopes bioregions  

◼ Artesian Springs Ecological Community in the Great Artesian Basin. 

There is a small area of PCT 27 in the northern section of the SAP investigation area which is likely to meet 
the EPBC Act condition thresholds for the listed community in non-drought times. The presence of Weeping 
myall means that it already meets condition thresholds for BC Act listing. The community is not likely to meet 
the vegetation conditions for listing under Artesian Springs Ecological Community. Within the areas of 
mapped native grasslands, it is possible that some of these locations once supported Weeping myall, 
however this does not exclude them from being consistent with the listed grassland community discussed 
below. This PCT is discussed further in Section 5.2.1. 

4.5.4 Poplar Box - Belah woodland on clay-loam soils on alluvial plains of 

north-central NSW (PCT 56) 

EPBC Act listed endangered TEC associated with PCT 56 includes the Poplar Box Grassy Woodland on 
Alluvial Plains. There are no BC Act listed TEC associated with PCT 56. 

It is likely that the vegetation community within the SAP investigation will meet the condition requirements for 
the EPBC Act listed community during non-drought times. This PCT is discussed further in Section 5.2.1. 
with future survey effort outlined in Section 9.  

4.5.5 Queensland Bluegrass +/- Mitchell Grass grassland on cracking clay 

floodplains and alluvial plains (PCT 52) 

EPBC listed critically endangered TEC associated with PCT 52 includes: 

◼ Natural grasslands on basalt and fine-textured alluvial plains of northern New South Wales and southern 
Queensland. 

There are no BC Act listed TECs associated with PCT 52. 

In addition to the above, a review of the Protected Matters Search Tool (PMST) report indicates the potential 
for the following TECs to occur within the SAP investigation area and surrounding landscape: 

◼ Coolibah - Black Box Woodlands of the Darling Riverine Plains and the Brigalow Belt South Bioregions – 
EPBC Act listed as endangered 

◼ Weeping myall woodlands – EPBC Act listed as endangered (DAWE 2020c). 
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Based on a review of existing literature and desktop studies the following TECs are determined likely to 
occur within or directly adjacent to the SAP investigation area: 

◼ Natural grasslands on basalt and fine-textured alluvial plains of northern NSW and southern Queensland 
which can be associated with PCT 52 (OzArk 2010, Jacobs 2018) 

◼ Lowland Darling River aquatic ecological community (OzArk 2010, Jacobs 2018) 

◼ Poplar Box Grassy Woodland on Alluvial Plains – EPBC Act listed as endangered 2019 

◼ Weeping myall woodlands – EPBC Act listed as endangered (DAWE 2020c) 

◼ Coolibah – Black Box Woodlands of the Darling Riverine Plains and the Brigalow Belt South Bioregions – 
EPBC Act listed as endangered. 

4.6 Groundwater dependant ecosystems 

A review of the Bureau of Meteorology’s Groundwater Dependent Ecosystem Atlas (BoM 2020b) determined 
the potential for nationally assessed aquatic GDEs within the SAP investigation area was moderate. Based 
on field work completed in October 2020 of the TECs identified within the SAP investigation area, the 
presence of terrestrial GDEs was considered high. PCT 39 (Coolibah - Black Box Woodlands) occurs along 
Halls Creek and is considered to be a GDE.  

The structure of plant communities that occur within floodplain areas rely upon cycles of wetting and drying 
(Capon 2003, 2005). Impacts to drainage lines or changes to hydrology may impact water quality associated 
with ground and surface water where GDEs occur within the SAP investigation area. Impacts to surface 
water can impact groundwater at the interface of these systems. PCTs including Coolibah – Black Box 
Woodland in the Darling Riverine Plains, Brigalow Belt South, Cobar Peneplain and Mulga Lands Bioregions 
are affected by a reduction in groundwater availability given their reliance upon seasonal and episodical 
dependence on groundwater (Roberts and Marston 2000). 

Any works which impede or reduce the flow of surface water over the SAP investigation area are likely to 
have a negative impact on the GDEs both within and adjacent to the SAP. Given the drying climate, any 
reduction in overland flow events may cause the long-term detrimental damage to these systems so works to 
divert flows must also be given serious consideration in future assessments. The channels within Halls 
Creek are relatively shallow and stable. Increasing flow events through this system may cause irreparable 
damage to the stream bank and bed. Low slow flows are optimal for flood events to occur allowing for 
deposition of material over the floodplain which replenishes the soils and nutrients vital to these vegetation 
communities. In the event water is diverted around the SAP then redirection of reasonable flow volumes and 
flow rates must be considered. 

Whilst the preferred Structure Plan has the potential to impact surface water hydrology where drainage 
features are located within the proposed SAP boundary, the potential impacts to overland flow will be 
assessed in detail in future design stages. The SAP investigation area occurs within a floodplain area and 
precincts will likely need to be constructed in a manner that avoids flooding during high rainfall events. This 
may result in the diversion of water and increased flow volumes which has the potential to negatively impact 
upon waterways within the SAP area. Careful consideration would be required in the design of individual 
precincts to account for impacts of overland flow and water diversion accounting for impacts on waterways. 
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5 Biodiversity values 
This section of the report identifies federal and state biodiversity values associated with the SAP 
investigation area. Findings associated with MNES (refer Section 5.1) were determined from database 
search results and state-based environmental matters (refer 5.2) were determined from a combination of 
database search results and field investigations. Biodiversity values associated with the Moree SAP will 
require assessment under the relevant guidelines in order to determine impacts and potential offset 
obligations. 

5.1 Matters of national environmental significance 

This section identifies MNES that have been identified from database searches that are relevant to the SAP 
investigation area. Results from this search predict the presence of species and communities based on the 
availability of suitable habitat. The protected matters search tool identifies the potential presence of TECs 
(Section 5.1.1), federally listed flora and fauna (Section 5.1.2 and 5.1.3), migratory species (Section 5.1.4), 
wetlands of international importance (Section 5.1.5) and aquatic species (Section 5.1.6). 

5.1.1 Threatened Ecological Communities 

A review of the PMST results determined the presence of four TECs within a 5 km radius of the SAP 
investigation area. Three endangered and one critically endangered TECs have the potential to occur within 
the SAP investigation area have been discussed in Section 4.5. The federally listed TECs and their 
protection status is outlined in Table 5.1. At this stage of the investigation impacts to these TECs will be 
discussed in the context of PCTs that are analogous to TEC in Section 4.5. 

Table 5.1 TECs associated with the Moree SAP 

TEC name Status 

Coolibah - Black Box Woodlands of the Darling Riverine Plains and the Brigalow Belt South 
Bioregions 

Endangered 

Natural grasslands on basalt and fine-textured alluvial plains of northern New South Wales 
and southern Queensland 

Critically endangered 

Poplar Box Grassy Woodland on Alluvial Plains Endangered 

Weeping Myall Woodlands Endangered 

5.1.2 EPBC Act listed flora 

A review of the PMST (DAWE 2020c) identified the potential for threatened flora species to be present within 
the SAP investigation area and surrounding landscape based on the availability of suitable habitat for the 
species and historical records. A summary of EPBC Act listed threatened flora species is provided in 
Table 5.2.  

Table 5.2 also includes source information from database searches and/or previous field investigations to 
further understand whether these species have been known to occur within the SAP investigation area or the 
surrounding landscape. At this stage of the investigation impacts to EPBC Act threatened flora will be 
discussed for species that are also listed under the BC Act and in the context of habitat removal in 
Section 6.7. 
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Table 5.2 Threatened flora species 

Family Scientific name Common 
name 

EPBC Act 
status 

Type of presence Source  

Surianaceae Cadellia 
pentastylis 

Ooline V Species or species 
habitat likely to occur 
within SAP 
investigation area 

Not known to occur – the 
species was not 
observed during field 
investigations 

Poaceae Dichanthium 
setosum 

Bluegrass V Species or species 
habitat may occur 
within SAP 
investigation area 

Bionet - known to occur 
on western boundary of 
SAP investigation area 

Fabaceae Swainsona 
murrayana 

Slender 
darling-pea 

V Species or species 
habitat may occur 
within SAP 
investigation area 

Bionet - known to occur 
within SAP investigation 
area 

Table note: 

V - Vulnerable 

A total of three EPBC Act listed threatened flora species were detected based on records for the species or 
suitable habitat for the species occurring within 10 km of the SAP investigation area. Each species was listed 
as vulnerable.  

Of these, two of the species have been recorded within the SAP investigation area based on Bionet 
specimen backed records. The presence of MNES in association with the SAP investigation area will require 
a self-assessment to be undertaken under the Significant Impact Guidelines 1.1 - Matters of National 
Environmental Significance. This assessment would form part of the next steps for the Moree SAP and is 
discussed in Section 9.  

5.1.3 EPBC Act listed fauna 

A review of the PMST (DAWE 2020c) identified the potential for threatened fauna species to be present 
within the SAP investigation area and surrounding landscape based on the availability of suitable habitat for 
the species and historical records. Where records exist from database searches or previous field 
investigations in addition to the PMST results, the source and general location has been provided for the 
species. A summary of EPBC Act listed threatened fauna species is provided in Table 5.3.  

Table 5.3 Threatened fauna species 

Family Scientific name Common name EPBC Act 
status 

Type of presence Source  

Ardeidae Botaurus 
poiciloptilus 

Australasian 
bittern 

E Species or species 
habitat may occur 
within the area 

ALA – record near 
Moree outside of 
the SAP 
investigation area 

Scolopacidae Calidris 
ferruginea 

Curlew 
sandpiper 

CE Species or species 
habitat may occur 
within the area 

Not known to occur 

Columbidae Geophaps 
scripta 

Squatter pigeon V Species or species 
habitat may occur 
within the area 

Not known to occur 

Meliphagidae Grantiella picta Painted 
honeyeater 

V Species or species 
habitat likely to occur 
within the area 

ALA – record to the 
north of Moree 
outside of SAP 
investigation area 

Rostratulidae Rostratula 
australis 

Australian 
painted snipe 

E Species or species 
habitat likely to occur 
within the area 

Not known to occur 
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Family Scientific name Common name EPBC Act 
status 

Type of presence Source  

Percichthyidae Maccullochella 
peelii 

Murray cod V Species or species 
habitat known to 
occur within the area 

ALA – records to 
the north-east of the 
SAP investigation 
area at the Mehi 
River 

Vespertilionidae Chalinolobus 
dwyeri 

Large-eared 
pied bat 

V Species or species 
habitat may occur 
within the area 

Not known to occur 

Vespertilionidae Nyctophilus 
corbeni 

Corben's long-
eared bat 

V Species or species 
habitat likely to occur 
within the area 

Not known to occur 

Phascolarctidae Phascolarctos 
cinereus 

Koala V Species or species 
habitat known to 
occur within the area 

ALA – records north 
of the SAP 
investigation area in 
Moree 

Scincidae Anomalopus 
mackayi 

Five-clawed 
worm-skink 

V Species or species 
habitat may occur 
within the area 

Not known to occur 

Table notes: 

V – Vulnerable,  ALA – Atlas of Living Australia, E - Endangered, CE – Critically Endangered 

A total of ten EPBC Act listed threatened fauna species were detected based on records for the species or 
suitable habitat for the species occurring within 5 km of the SAP investigation area. One species was listed 
as critically endangered, two endangered and seven as vulnerable. A summary of the species detected is 
outlined below: 

◼ Five bird species 

◼ One fish species 

◼ Three mammal species 

◼ One reptile species. 

Of these, the Australasia bittern and Painted honeyeater have been recorded within the area surrounding the 
SAP investigation area as well as the Murray cod and Koala based on specimen backed records (ie ALA). 
Further assessment of impacts on these species will be required during future design stages to determine 
the level of impact of the preferred Structure Plan (refer Section 9). 

5.1.4 Migratory species  

A review of the PMST (DAWE 2020c) identified the potential for migratory species to be present within the 
SAP investigation area and surrounding landscape based on the availability of suitable habitat for the 
species and historical records. A summary of migratory species is provided in Table 5.4. 

Table 5.4 Species listed as migratory 

Family Scientific name Common name EPBC Act 
status 

Type of presence Desktop 
assessment  

Apodidae Apus pacificus Fork-tailed swift M Species or species 
habitat likely to occur 
within SAP investigation 
area 

Not known to occur 

Motacillidae Motacilla flava Yellow wagtail M Species or species 
habitat may occur within 
SAP investigation area 

Not known to occur 

Muscicapidae Myiagra 
cyanoleuca 

Satin flycatcher M Species or species 
habitat may occur within 
SAP investigation area 

ALA - record to the 
north of the SAP 
investigation area 
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Family Scientific name Common name EPBC Act 
status 

Type of presence Desktop 
assessment  

Scolopacidae Actitis 
hypoleucos 

Common 
sandpiper 

M Species or species 
habitat may occur within 
SAP investigation area 

Not known to occur 

Scolopacidae Calidris 
acuminata 

Sharp-tailed 
sandpiper 

M Species or species 
habitat known to occur 
within SAP investigation 
area 

ALA - record to the 
north of the SAP 
investigation area 

Scolopacidae Calidris 
ferruginea 

Curlew 
sandpiper 

CE Species or species 
habitat may occur within 
SAP investigation area 

Not known to occur 

Scolopacidae Calidris 
melanotos 

Pectoral 
sandpiper 

M Species or species 
habitat may occur within 
SAP investigation area 

Not known to occur 

Scolopacidae Gallinago 
hardwickii 

Latham's snipe M Species or species 
habitat may occur within 
SAP investigation area 

Not known to occur 

Table notes: 

M – Migratory  CE – Critically Endangered  E – Endangered 

A total of eight migratory species protected under the provision of the EPBC Act and/or the BC Act were 
identified from database searches as potentially occurring within and/or adjacent to the SAP investigation 
area including: 

◼ A single migratory marine species 

◼ Two migratory terrestrial species 

◼ Five migratory wetland species. 

Of these, the Satin flycatcher and Sharp-tailed sandpiper were determined to occur within the area 
surrounding the SAP investigation area based on Atlas of Living Australia specimen backed records. 

5.1.5 Wetlands of international importance 

A review of the PMST (DAWE 2020c) identified the following Wetlands of International Importance: 

◼ Banrock Station Wetland Complex 

◼ Gwydir Wetlands: gingham and lower Gwydir (big leather) watercourses  

◼ Riverland  

◼ The Coorong, and Lakes Alexandrina and Albert Wetland. 

The nearest wetlands are the Gwydir Wetlands which are located 40-50 km downstream of the SAP 
investigation area (refer Figure 4.3). All other wetlands occur more than 900 km from the SAP investigation 
area and are not considered further in this assessment (DAWE 2020c). 

5.1.6 Aquatic species 

The Mehi River has been identified as key fish habitat within the Moree Plains. The SAP investigation area is 
located to the south of the Mehi River, as such the investigation area is expected to be outside of mapped 
key fish habitat areas. 
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Halls Creek is the most significant drainage feature within the SAP investigation area and may provide 
suitable habitat for aquatic species. A review of previous field investigations within the SAP investigation 
area determined the presence of surface water in pools at Halls Creek including fringing vegetation (Typha 
sp.) indicating the potential for the waterway to contain water during low rainfall periods (Jacobs 2018). This 
was confirmed during field investigations undertaken in October 2020 as water was present at Halls Creek 
and there was no evidence of significant rainfall prior to surveys. As such, Halls Creek may have the 
potential to provide habitat for aquatic species which may either permanently utilise sections of the creek 
within the SAP investigation area or move through the investigation area during periods of high rainfall. An 
unnamed tributary associated with the SAP investigation area was noted to have impeded drainage 
(ephemeral wetland) experiencing intermittent flow providing potential breeding or feeding areas for aquatic 
fauna (Jacobs 2018). 

The PMST identified the potential presence or suitable habitat for the Murray cod (Maccullochella peelii) 
within the SAP investigation area and surrounding landscape. The Murray cod is listed as vulnerable under 
the EPBC Act. Field investigations undertaken by OzArk in 2013 noted Halls Creek as being dry during the 
survey period however incidental records of dead aquatic species were observed including yabby, spider 
crab and freshwater mussel shells.  

A review of specimen backed records determined 23 records for Murray cod at the Mehi River located 
approximately 1.5 km upstream of the SAP investigation area. These records are located to the east of 
Moree and to the north of Terry Hie Hie Road (refer Figure 5.3). A total of 23 Murray cod records exist at this 
location dated between 2007 and 2014. The species are considered main-channel specialists as they are 
frequently associated with channels of rivers and larger tributaries (McDowell 1996). When inundated, the 
species tend to occur within floodplain channels and anabranches. Preferred micro-habitat includes features 
providing structural complexity such as large rocks, snags, overhanging branches and woody debris (Koehn 
& Harrington 2006; Koehn 2005; Koehn 2009).  

Waterways associated with the SAP investigation area are not considered to provide core habitat for the 
Murray cod (ie deep channels of rivers). However, during periods of flooding and inundation the species has 
the potential to utilise these waterways for connectivity through the landscape.  

5.2 State-based environmental matters 

This section identifies state-based environmental matters that have been identified from a combination of 
database search results and field investigations that are relevant to the SAP investigation area. Results from 
these investigations outlined findings from previous studies relevant to the Moree SAP (Section 5.2.1), PCTs 
(Section 5.2.2), flora (Section 5.2.3), fauna (Section 5.2.4), ecosystem credit species (Section 5.2.5), aquatic 
matters (Section 5.2.6 and 5.2.7) and migratory species (Section 5.2.8). 

5.2.1 Results from previous ecological assessments in the SAP 

investigation area 

A desktop review of previous relevant ecological assessments within the SAP investigation area has been 
condensed into a table of significant findings below (refer Table 5.5). These findings show the broad 
biodiversity still present within the SAP. Each study recorded at least one threatened vegetation community 
and more than half reported the presence of threatened flora and or fauna species. 

Table 5.5  Moree SAP previous studies and key findings 

Study Key findings 

Moree Solar Farm – Terrestrial 
Ecology Assessment (OzArk 
2013) 

◼ Determination of PCTs (previously Biometric Vegetation Communities) 
analogous to PCT 1324 and 56 

◼ The presence of FM Act listed endangered ecological community (EEC) 
◼ The presence of Desmodium campylocaulon (Creeping tick-trefoil) 
◼ The presence of the Magpie goose (Anseranas semipalmata) 
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Study Key findings 

Newell Highway Heavy Duty 
Pavements, Narrabri to Moree – 
Biodiversity Assessment 
(Jacobs 2018) 

◼ Surface water condition of Halls Creek 
◼ Determination of PCTs including PCT 52 and PCT 27 
◼ Presence of threatened flora species including:  

− Digitaria porrecta (Finger panic grass)  
− Desmodium campylocaulon 

East-West Bypass Ecological 
Assessment (OzArk 2019) 

◼ Determination of PCTs including PCT 1, PCT 36 and PCT 39 
◼ Presence of exotic vegetation (Mimosa bush) 
◼ No significant findings of threatened flora or fauna 

Moree Grain Bunkers BDAR 
(SMK 2019) 

◼ Determination of PCTs including 1324, PCT 27, PCT 39, PCT 55 
◼ Presence of exotic vegetation listed as priority weeds including Lycium 

ferocissimum (African boxthorn) and Opuntia stricta (Prickly Pear) 
◼ No significant findings of threatened flora or fauna 

Plan of Management for 
Desmodium campylocaulon: 
Evergreen Precinct, Moree 
(Constructive Solutions 2014) 

◼ Identification of management area within the Evergreen precinct for 
Desmodium campylocaulon 

◼ Identification of management strategies for the species within the 
management area 

◼ Site identified as potential offset site for threatened flora species and PCT 
52  

Inland Rail: Narrabri to North 
Star EIS – Biodiversity 
Assessment Report (Umwelt 
2017) 

◼ Presence of threatened flora species including  
− Digitaria porrecta 
− Homopholis belsonii 
− Desmodium campylocaulon 

◼ Presence of threatened fauna species including  
− Grey-crowned babbler (Pomatostomus temporalis temporalis) 
− Varied sittella (Daphoenositta chrysoptera) 
− Eastern bentwing-bat (Miniopterus schreibersii oceanensis) 
− Little pied bat (Chalinolobus picatus) 
− Yellow-bellied sheathtail-bat (Saccolaimus flaviventris) 
− Koala (Phascolarctos cinereus) 
− Grey-headed flying-fox (Pteropus poliocephalus) 

◼ Whilst these species were determined from the investigation, not all occur 
in relation to the Moree SAP investigation area 

 

5.2.2 Plant community types 

Generally, PCT classifications that were determined from database searches were confirmed during field 
analysis, however some areas of existing PCT mapping were not a true reflection of the on-ground 
environment.  

Two areas along Halls Creek to the west of the Newell Highway were initially mapped as PCT 55: Belah 
Woodland. Field investigations were able to determine that these areas were a better fit with PCT 39: 
Coolibah – River Coobah – Lignum Woodland Wetland grading to PCT 56: Poplar box - Belah woodland on 
alluvial soils. Areas originally mapped as PCT 55 to the east of the Newell Highway to the south of Halls 
Creek were determined to be PCT 56: Poplar Box – Belah Woodland.  

Further, areas initially mapped as PCT 1: Candidate Native Grasslands were determined likely to be PCT 52: 
Queensland Bluegrass +/- Mitchell Grass grassland on cracking clay floodplains and alluvial plains mainly 
the northern-eastern Darling Riverine Plains Bioregion.  
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Where these inconsistencies existed, the PCT mapping has been updated to reflect the actual vegetation 
communities at those sites so that reporting would represent the most accurate information available. The 
changes to PCTs are detailed and justified below in Table 5.6 and the updated PCT mapping is shown in 
Figure 5.1. Photos illustrating the PCTs present during the field investigations are shown in Table 5.9 and 
descriptions of the PCTs in Table 5.10. 

Table 5.6 Justification of PCT determination 

PCT Justification 

PCT 52 The changes from PCT 1 to PCT 52 was based on the dominance of Astrebla species rather than 
Austrostipa and Chloris sp. The descriptions also differ in the presence/absence of Mimosa bush 
which was prevalent across all grassland areas that were assessed.  

PCT 39 Areas of PCT 39 were mapped within Halls Creek, these have been realigned based on ground 
truthing works, identifying the change between Coolibah and Poplar box communities on the gentle 
rise out of Halls Creek into the floodplain.  

PCT 55 Areas of PCT 55 were mapped within the SAP investigation area these have been refined based on 
ground truthing of dominant canopy species and the composition of the ground layer. 

PCT 56 The changes from PCT 55 to PCT 56 was driven by the dominance of Poplar box rather than Belah 
and also the understory which consists of a much higher diversity of grasses and forbs than is 
usually associated with PCT 55. Some areas of PCT 56 have been developed along Halls Creek 
following ground truthing of the grade from PCT 39 away from the creek towards the more open 
floodplain areas.  

 
Based on the updated PCT mapping, the preferred scenario has been reviewed and the areas of PCTs that 
are occurring within the proposed SAP boundary are outlined in Table 5.7.  

Table 5.7 Total area of PCTs within the proposed SAP boundary 

Plant community type Total area (ha) 

55 Belah woodland on alluvial plains and low rises in the central NSW wheatbelt to Pilliga and 
Liverpool Plains regions 

2.22 

39 Coolibah - River Coobah - Lignum woodland wetland of frequently flooded floodplains 
mainly in the Darling Riverine Plains Bioregion 

3.74 

56 Poplar Box - Belah woodland on clay-loam soils on alluvial plains of north-central NSW 31.35 

52 Queensland Bluegrass +/- Mitchell Grass 621.97 

27 Weeping myall open woodland of the Darling Riverine Plains Bioregion and Brigalow Belt 
South Bioregion 

43.02 

Total PCTs 731.86 

Total SAP area 3,611.90 

PCTs as percentage of total SAP area 20% 
 
Due to current and historical land use within and surrounding Moree, native vegetation has undergone 
significant historical clearing resulting in a highly altered landscape. As such, PCTs within the region provide 
significant conservation value as remnant vegetation. Table 5.8 provides an overview of the historical land 
clearing percentages associated with PCTs identified within the proposed SAP boundary as identified by the 
BioNet Vegetation Database. 
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Table 5.8  PCT historical land clearing 

Plant community type Historical % 
cleared 

55 Belah woodland on alluvial plains and low rises in the central NSW wheatbelt to Pilliga and 
Liverpool Plains regions 

83 

39 Coolibah - River Coobah - Lignum woodland wetland of frequently flooded floodplains mainly in 
the Darling Riverine Plains Bioregion 

60 

56 Poplar Box - Belah woodland on clay-loam soils on alluvial plains of north-central NSW 78 

52 Queensland Bluegrass +/- Mitchell Grass 70 

27 Weeping myall open woodland of the Darling Riverine Plains Bioregion and Brigalow Belt South 
Bioregion 

86 
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Figure 5.1 Field verified PCT mapping 
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Table 5.9 Photos of PCTs and existing environment 

 

PCT 52 Queensland Bluegrass +/- Mitchell Grass grassland 

 

Habitat tree with hollows PCT 56 in the forground grading to PCT 39 at Halls Creek 
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PCT 55 Belah woodland on alluvial plains  

 

PCT 56: Poplar Box – Belah Woodland 
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Grassy woodland adjacent to cultivated land. An intergrade between PCT 56 and PCT 39 
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Table 5.10 Plant community type described from within the greater SAP investigation area 

PCT 
No. 

PCT 
summary 

Vegetation description Variation and natural 
disturbance 

IBRA Bio-region(s) 

1 Candidate 
native 
grasslands 

No description is given on the database however it encompasses several possible PCTs including PCT52 
and PCT 1324. This area was surveyed in targeted field investigations to determine the most accurate 
description of the vegetation present.  

Species composition 
varies with soil type and 
disturbance history 

Brigalow Belt South  

52 Queensland 
Bluegrass +/- 
Mitchell 
Grass 
grassland on 
cracking clay 
floodplains 
and alluvial 
plains mainly 
the northern-
eastern 
Darling 
Riverine 
Plains 
Bioregion 

Mixed tussock grassland dominated by Queensland bluegrass (Dichanthium sericeum), Cup grass 
(Eriochloa crebra), Windmill Grass (Chloris truncata) and after summer rains Mitchell Grass (Astrebla 
elymoides, A squarrosa or A. pectinata). Other common grass species include Native Millet (Panicum 
decompositum), Aristida leptopoda, Digitaria divaricatisim, Curly Windmill Grass (Enteropogon acicularis) 
and Sporobolus spp., Monachather paradoxus and Austrostipa aristiglumis. Forbs include Solanum 
esuriale, Oxalis chnoodes, Hibiscus trionum, Alternanthera denticulata, Leiocarpa brevicompta, 
Pycnosorus globosus, Vittadinia pterochaeta, Plantago debilis and Einadia polygonoides. A sparse shrub 
cover may be present including the tall shrub Vachellia (Acacia) farnesiana and the low shrubs Roly Poly 
(Sclerolaena muricata sens lat.), Galvanized burr (Sclerolaena birchii) and Maireana decalvans. Sedges 
include Cyperus bifax, Carex inversa and Eleocharis plana. The aquatic fern Nardoo (Marsilea 
drummondii) is common. Occurs on grey cracking clay, brown clay, or black earth soils. Distributed on 
periodically flooded floodplains of major rivers including the Barwon and Gwydir Rivers extending into 
Queensland. Occurs mainly on alluvial grey clays on alluvial plains in the eastern section of the Darling 
Riverine Plains Bioregion and western section of the Brigalow Belt South Bioregion including south of 
Yetman. Small patches occur as far south as Warren on the Bogan and Macquarie River floodplains. Large 
areas would have occurred around Moree but they have mostly been cleared and cropped. This 
community has affinities to grasslands further west including Mitchell Grasslands on the Darling and 
Culgoa River floodplains (ID43). It also grades into a Windmill grass-dominated grassland on brown clay 
(ID49). Further clearing would render this community as critically endangered and as of 2005 it is very 
poorly represented in protected areas. 

Season of rainfall greatly 
affects floristic 
composition. Summer 
rains favour the 
germination and growth 
of Mitchell Grass. 
Prolonged flooding may 
also adversely affect 
Mitchell Grass. Lighter 
floods may be less 
common now due to 
irrigation and this may 
have affected the 
abundance of some 
species. 

Cobar Peneplain; NSW 
South Western Sloped; 
Darling Riverine Plains; 
Nandewar; Brigalow 
Belt South 
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PCT 
No. 

PCT 
summary 

Vegetation description Variation and natural 
disturbance 

IBRA Bio-region(s) 

55 Belah 
woodland on 
alluvial plains 
and low rises 
in the central 
NSW 
wheatbelt to 
Pilliga and 
Liverpool 
Plains 
regions. 

Tall woodland of about 12 m high, dominated by Belah (Casuarina cristata). Other tree species include 
Black box (Eucalyptus largiflorens) and Coolabah (Eucalyptus coolabah) in depressions and on higher 
ground Western Grey box (Eucalyptus microcarpa) and Poplar box (Eucalyptus populnea subsp. bimbil). 
Weeping myall (Acacia pendula) may be present as an associate but not as a dominant species. Tall 
shrubs include Wilga (Geijera parviflora), Western Rosewood (Alectryon oleifolius), Budda (Eremophila 
mitchellii), Warrior bush (Apophyllum anomalum), Wild orange (Capparis mitchellii) and Supplejack 
(Ventilago viminalis). Shrubs include Western boobialla (Myoporum montanum), Thorny rhagodia 
(Rhagodia spinescens), Maireana enchylaenoides, Spotted Fuchsia Bush (Eremophila maculata) and 
Eremophila deserti. Lignum (Muehlenbeckia florulenta) may be present in frequently flooded areas. Ground 
cover includes the low shrubs such as Ruby Saltbush (Enchylaena tomentosa), many species of 
copperburrs including Galvanized burr (Sclerolaena birchii), Sclerolaena divaricata, grasses such as Curly 
Windmill grass (Enteropogon acicularis), wallaby grasses including Monachather paradoxus and 
Austrodanthonia setacea, Austrostipa scabra, Austrodanthonia fulva, Austrostipa aristiglumis, Austrostipa 
verticillata, Aristida leptopoda, Paspalidium gracile, Sporobolus caroli and Panicum queenslandicum. Forbs 
include Einadia nutans, Oxalis chnoodes, Vittadinia cuneifolia, Boerhavia dominii, Goodenia fascicularis 
and Solanum esuriale. Sedges such as Eleocharis pallens, rushes such as Juncus radula and Nardoo 
(Marsilea drummondii) occur in depressions. Common weed species include Rapistrum rugosum, 
Carthamus lanatus and Medicago polymorpha. Occurs on alluvial brown or grey clay soils that may be 
gilgaied on floodplains and alluvial plains and on black loam soils derived from basalt. Often lines 
intermittent drainage lines or on flats. Distributed in the northern and central wheatbelt of NSW mainly in 
the Darling Riverine Plains and Brigalow Belt South Bioregions but extending south into the NSW South-
western Slopes Bioregion. Mostly cleared and an endangered community. 

Species composition 
varies with soil type. 
Sedges are more 
common in low lying 
areas. Belah sprouts 
from rootstock after 
disturbance and 
seedlings are relatively 
rare. Structure varies 
from open forest after 
regrowth from clearing to 
an open woodland. 

Darling Riverine Plains; 
NSW South Western 
Slopes; Brigalow Belt 
South; Cobar 
Peneplain; Nandewar; 
Riverina 

56 Poplar Box - 
Belah 
woodland on 
clay-loam 
soils on 
alluvial plains 
of north-
central NSW 

Tall to mid-high woodland dominated by Poplar box (Eucalyptus populnea subsp. bimbil) and Belah 
(Casuarina cristata) commonly with the small tree Western Rosewood (Alectryon oleifolius). Tall shrubs are 
sparse and include Wilga (Geijera parviflora), Warrior bush (Apophyllum anomalum), Capparis spp., Citrus 
glauca and Thorny rhagodia (Rhagodia spinescens). Low shrubs include Galvanized Burr (Sclerolaena 
birchii), Black roly poly (Sclerolaena muricata), other copperburs, Maireana coronata, Maireana decalvans 
and Enchylaena tomentosa. The ground cover is sparse during dry times but mid-dense after rain and 
includes grasses such as Chloris truncata, Enteropogon acicularis and Austrostipa scabra subsp. scabra. 
Forb species include Einadia nutans subsp. nutans, Oxalis chnoodes, Bulbine alata, Erodium crinitum, 
Wahlenbergia fluminalis and Brachyscome heterodonta. Generally occurring on pink to brown loamy sand 
or light clay in the transition zone between the floodplain and the peneplain in the central and northern 
plains of the NSW wheatbelt in the temperate (no dry season - hot summer) and dry subtropical climate 
zones with annual precipitation between 300 and 550 mm. As of 2008, more than half of this community 
had been cleared. On-going threats include clearing, weed invasion and lack of recruitment of some 
species due to grazing pressure. 

Floristic changes from 
north to south with 
Coolabah being more 
common in the north. 
Eastern outliers in the 
BBS Bioregion contain 
different some different 
shrubs and ground cover. 

Cobar Peneplain; NSW 
South Western Sloped; 
Darling Riverine Plains; 
Brigalow Belt South 
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PCT 
No. 

PCT 
summary 

Vegetation description Variation and natural 
disturbance 

IBRA Bio-region(s) 

39 Coolabah - 
River 
Coobah - 
Lignum 
woodland 
wetland of 
frequently 
flooded 
floodplains 
mainly in the 
Darling 
Riverine 
Plains 
Bioregion 

Coolabah box open forest and woodland dominated by Coolabah (Eucalyptus coolabah subsp. coolabah) 
often with River red gum (Eucalyptus camaldulensis subsp. camaldulensis) with understorey thickets of 
Lignum (Muehlenbeckia florulenta), River cooba (Acacia stenophylla) or Cooba (Acacia salicina). 
Melaleuca triostachya occurs on river banks in some areas. The ground cover contains tall tussock 
grasses such as Leptochloa digitata and Paspalidium jubiflorum, sedges such as Cyperus concinnus and 
Cyperus victoriensis and rushes (Juncus spp.). Coolabah occurs on areas slightly less flooded than River 
red gum. It also may adjoin Black box communities that tend to occupy slightly higher ground. Lippia (Phyla 
canescens) and African Boxthorn (Lycium ferocissimum) are problem weeds in places. Occurs on alluvial 
silty clay soils with neutral pH on floodplains of the major rivers mainly in the Darling Riverine Plain 
Bioregion but with outliers in other bioregions. This community is frequently flooded and may be subject to 
occasional prolonged inundation. Grades into a less frequently flooded Coolabah Open Woodland (ID40) 
that occurs distant from the channelised section of the floodplain. It has been extensively cleared in central 
northern NSW but stands remain in the Western Division in the Darling River system although clearing is 
extending into this region. Endangered due to the rate of its decline and long term impacts from changed 
flooding regimes affecting its condition. 

Requires periodic 
flooding for seed 
germination and 
recruitment (Roberts 
1993) and may be 
inundated for some time 
after flooding. Soils tend 
to retain moisture for long 
periods. Post-flood dense 
regrowth of Coolabah 
trees gradually self thin 
over time and after 100 
years as little as 3% of 
the original trees may 
remain (Maher 1995). 
Understorey species vary 
in abundance depending 
on flooding regimes. 

Mulga Lands; Darling 
Riverine Plains; 
Brigalow Belt South; 
Broken Hill Complex; 
Cobar Peneplain; 
Murray Darling 
Depression; Riverina 

27 Weeping 
myall open 
woodland of 
the Darling 
Riverine 
Plains 
Bioregion 
and Brigalow 
Belt South 
Bioregion 

Vegetation Description: Mid-high and low woodland to open woodland to about 10 m high dominated by 
Drooping Myall (Acacia pendula) often with Belah (Casuarina cristata) and Wild Orange (Capparis 
mitchellii). Poplar box (Eucalyptus populnea subsp. bimbil), Western Rosewood (Alectryon oleifolius), 
Whitewood (Atalaya hemiglauca) or Black Box (Eucalyptus largiflorens) may also occur. Shrubs are sparse 
and include Wilga (Geijera parviflora), Rhagodia spinescens, Capparis lasiantha, Acacia oswaldii, Acacia 
salicina, Myoporum montanum and Pimelea neo-anglica. Small shrubs include species of copperburrs 
including Sclerolaena brachyptera, Sclerolaena muricata var. muricata and Sclerolaena stelligera. Other 
small shrubs include Maireana aphylla, Atriplex stipitata, Leiocarpa panaetioides and Enchylaena 
tomentosa. The ground cover may be dense after rain but normally is mid-dense to sparse. It contains 
many species of grasses and forbs. Forbs include Einadia nutans subsp. nutans, Leiocarpa tomentosa, 
Marsilea hirsuta, Solanum esuriale, Daucus glochidiatus, Goodenia fascicularis, Oxalis perennans, 
Eryngium paludosum and Craspedia variabilis. The most common grass species are Monachather 
paradoxus, Chloris truncata, Enteropogon acicularis, Astrebla lappacea, Astrebla pectinata, Walwhalleya 
proluta, Dichanthium sericeum subsp. sericeum, Sporobolus caroli, Austrodanthonia setacea and Aristida 
leptopoda. Occurs on grey to brown cracking clay, black earth or clay loam soils that are sometimes 
gilgaied, on flats or undulating rises on broad alluvial plains or outer floodplains that rarely flood. Mainly in 
the Darling Riverine Plains and Brigalow Belt South Bioregions with some outliers beyond these regions. It 
is estimated that > 75% has been cleared due to it occurrence on arable alluvial soils. Some remnants are 
in good condition where they are not continuously or heavily grazed such as on roadsides or in travelling 
stock reserves. May have contained more of a chenopod understorey prior to European settlement in some 
places. 

Understorey varies 
depending on rainfall 
patterns, local inundation 
and grazing pressure. 
Grasses can be reduced 
by grazing in favour of 
copperburr shrubs. 

Brigalow Belt South; 
Darling Riverine Plains; 
Nandewar; Cobar 
Peneplain; Mulga 
Lands; NSW South 
Western Slopes 

Source: BioNet 2020
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5.2.3 Flora 

A review of relevant database searches and analysis of previous field investigations were used to inform an 
overview of the threatened flora that has the potential to occur within the SAP investigation area. A 10 km 
buffer was applied to database searches to determine threatened BC Act listed species within the broader 
landscape surrounding the SAP investigation area. A summary of threatened flora identified within the SAP 
investigation area is provided in Table 5.11. The record year for each species was taken from the most 
recent year the species was detected. Records from some years may have been during drought and 
therefore potentially may not be representative of the species abundance during more optimal conditions. 
The BAM-C has produced a list of Species Credit Species (SCS) which require survey under the BAM. The 
BAM also details the required timing of these surveys. If the surveys are not conducted, then these species 
must be assumed present and will incur an offset obligation. Details of these SCS are provided in 
Table 5.12. 

Table 5.11 Summary of threatened flora records within and surrounding the SAP investigation area 

Family Species Common name BC Act status Record year Count 

Fabaceae Desmodium campylocaulon^ Creeping tick-trefoil E1 2017 39 

Fabaceae Swainsona murrayana Slender darling pea V 2000 1 

Orchidaceae Cymbidium canaliculatum Tiger orchid P, 2 n/a 3 

Poaceae  Dichanthium setosum Bluegrass V 1999 2 

Poaceae  Digitaria porrecta^ Finger panic grass E1 2017 8 

Table notes: 

E1 – Endangered  V – Vulnerable  P – Protected  2 – Category 2 sensitive species  N/A Not Applicable 
^  Indicates species was detected during previous associated investigations 

A total of four BC Act listed threatened flora species were detected from desktop search results. Of these, 
two were listed as vulnerable and two were listed as endangered. Creeping tick-trefoil (Desmodium 
campylocaulon) and Finger panic grass (Digitaria porrecta) have been detected during previous associated 
investigations. 

Mapped records indicate that Creeping tick-trefoil is recorded from different locations across the proposed 
SAP boundary. At the northern end of the proposed SAP boundary this species is recorded south of 
township of Moree and to the west of the Newell Highway. A group of records for this species also occur 
within the proposed SAP boundary to the east of the Newell Highway and south of Halls Creek. Additionally, 
towards the southern end of the proposed SAP boundary between the Newell Highway and the western 
boundary of the proposed SAP boundary, Creeping tick-trefoil is recorded in a cluster with Finger panic 
grass. There is one record of Slender darling pea (Swainsona murrayana) located between the waste 
management facility and the water park. Several records for Bluegrass (Dichanthium setosum), Creeping 
tick-trefoil and Finger panic occur in the road reserve on the western edge of the SAP investigation area just 
outside of the SAP investigation area. However, these records do not occur within the proposed SAP 
boundary (refer Figure 5.2). 
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Placeholder 

Figure 5.2  Threatened flora records within the SAP investigation area and surrounding landscape 
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Threatened flora associated with PCTs identified within the SAP investigation area have been identified in 
addition to the species identified from desktop search results outlined in Table 5.12. These species and the 
likelihood of their occurrence have been summarised in Table 5.12. Refer to Appendix C for the complete 
likelihood of occurrence assessment for threatened flora associated with PCTs within the SAP investigation 
area. While assessment of likelihood of occurrence is not acceptable under the BAM it is intended to give an 
indication of the potential for these species to occur within the SAP investigation area. 

Table 5.12 Threatened flora associated with PCTs within the proposed SAP boundary 

Species name Common name BC Act Likelihood of occurrence 

Cyperus conicus Cyperus conicus E Low 

Desmodium campylocaulon Creeping Tick-trefoil E Recorded 

Dichanthium setosum Bluegrass V Recorded 

Digitaria porrecta Finger Panic Grass E Recorded 

Homopholis belsonii Belson's Panic E Moderate 

Lepidium aschersonii Spiny Peppercress V Low 

Swainsona murrayana Slender Darling Pea V Recorded 

Table notes: 

V – Vulnerable  E – Endangered  LC – Least Concern 

A total of seven threatened flora species were identified as being associated with PCTs within the proposed 
SAP boundary. Three of these species were not identified from the desktop assessment. These include: 

◼ Cyperus conicus (Cyperus conicus) listed as Endangered under the BC Act 

◼ Belson's Panic (Homopholis belsonii) listed as Endangered under the BC Act  

◼ Spiny Peppercress (Lepidium aschersonii) listed as Vulnerable under the BC Act  

Following the BAM these flora species credit species will require targeted field survey during specified 
months in order to develop the BCAR (refer Section 9.2.1). 

5.2.4 Fauna 

A review of relevant database searches and analysis of previous project associated field investigations were 
used to inform an overview of BC Act listed threatened fauna that has the potential to occur within the SAP 
investigation area. A 10 km buffer was applied to database searches to determine threatened species within 
the broader landscape surrounding the proposed SAP boundary. A summary of threatened fauna identified 
within the SAP investigation area is provided in Table 5.13. The record year for each species was taken from 
the most recent year the species was detected. Records from some years may have been during drought 
and therefore potentially may not representative of the species abundance during more optimal conditions. 
The BAM Calculator has produced a list of Species Credit Species (SCS) which require survey under the 
BAM. The BAM also details the required timing of these surveys. If the surveys are not conducted, then 
these species must be assumed present and will incur an offset obligation.  Details of these SCS are 
outlined in Table 5.13. 

Table 5.13 Summary of threatened fauna records within and surrounding the proposed SAP boundary 

Family Species Common name BC Act status Record year Count 

Accipitridae Hieraaetus morphnoides Little eagle V, P 2001 2 

Accipitridae Lophoictinia isura Square-tailed kite V, P, 3 2001 2 

Anseranatidae Anseranas semipalmata^ Magpie goose V, P 2013 2 

Ciconiidae Ephippiorhynchus asiaticus Black-necked stork E1, P N/A 1 

Elapidae Hoplocephalus bitorquatus Pale-headed snake V, P 2010 1 
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Family Species Common name BC Act status Record year Count 

Emballonuridae Saccolaimus flaviventris Yellow-bellied 
sheathtail-bat 

V, P 2008 1 

Macropodidae Macropus dorsalis Black-striped wallaby E1, P 1980 1 

Phascolarctidae Phascolarctos cinereus Koala V, P 2019 35 

Strigidae Ninox connivens Barking owl V, P, 3 2008 1 

Table notes: 

E1 – Endangered  V – Vulnerable  P – Protected  3 – Category 3 sensitive species  N/A Not Applicable 
^  Indicates species was detected during previous project associated investigations 

A total of nine threatened fauna species were detected from desktop search results. Of these seven were 
listed as vulnerable, two of these were sensitive species and two were listed as endangered. Magpie goose 
was detected during previous Moree SAP associated investigations. 

A Magpie goose record is the only fauna record to occur within the proposed SAP boundary. This record 
occurs at the northern section of SAP investigation area to the east of the Moree industrial area. The next 
nearest fauna records in relation the SAP investigation area exist near the north-western and north-eastern 
boundary. These records include Yellow-bellied sheathtail-bat, Barking owl and Little eagle. Most other fauna 
records occur along or within close proximity to vegetation associated with the Mehi River (refer Figure 5.3). 

Threatened fauna associated with PCTs identified within the SAP investigation area have been identified in 
addition to the species identified from desktop search results outlined in Table 5.13. These species and the 
likelihood of their occurrence have been summarised in Table 5.14. Refer to Appendix C for the complete 
likelihood of occurrence assessment for threatened fauna associated with PCTs within the SAP investigation 
area. 

Table 5.14 Threatened fauna associated with PCTs within the proposed SAP boundary 

Species name Common name BC Act Likelihood of occurrence 

Ardeotis australis Australian Bustard E Moderate 

Burhinus grallarius Bush Stone-curlew E Moderate 

Calyptorhynchus lathami Glossy Black-Cockatoo V High 

Haliaeetus leucogaster White-bellied Sea-Eagle V Moderate 

Hieraaetus morphnoides Little Eagle V Moderate 

Hoplocephalus bitorquatus Pale-headed Snake V, P Moderate 

Lophoictinia isura Square-tailed Kite V Moderate 

Ninox connivens Barking Owl V Moderate 

Phascolarctos cinereus Koala V Moderate 

Pteropus poliocephalus Grey-headed Flying-fox V Moderate 

Table notes: 

V – Vulnerable  E – Endangered  LC – Least Concern 
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Figure 5.3 Threatened fauna records within the SAP investigation area and surrounding landscape 
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A total of 10 threatened fauna species were identified as being associated with PCTs within the SAP 
investigation area. Five of these species were not identified from the desktop search results and include 
Australian bustard (Ardeotis australis) [endangered – BC Act], Bush stone-curlew (Burhinus grallarius) 
[endangered – BC Act], Glossy black-cockatoo (Calyptorhynchus lathami) [vulnerable – BC Act], White-
bellied sea-eagle (Haliaeetus leucogaster) [vulnerable – BC Act] and Grey-headed flying-fox (Pteropus 
poliocephalus) [vulnerable – BC Act] all of which were determined ‘possible’ to occur within the SAP 
investigation area. Following the BAM all fauna species credit species will require targeted field survey 
during specified months in order to develop the BCAR (refer Section 9.2.1).  

5.2.5 Ecosystem Credit Species 

In addition to the fauna species determined in Section 5.2.4 a number of species associated with PCT 
anticipated to be impacted by the Moree SAP have been determined as ecosystem credit species. These 
species and the vegetation types they are associated with are outlined in Table 5.15. Targeted surveys are 
not required for these species.  

Table 5.15 Ecosystem Credit Species 

Common 
name 

Scientific name Vegetation types(s) 

Black-necked 
stork 

Ephippiorhynchus 
asiaticus 

39-Coolabah - River Coobah - Lignum woodland wetland of frequently flooded 
floodplains mainly in the Darling Riverine Plains Bioregion 

Diamond 
firetail 

Stagonopleura 
guttata 

39-Coolabah - River Coobah - Lignum woodland wetland of frequently flooded 
floodplains mainly in the Darling Riverine Plains Bioregion 

55-Belah woodland on alluvial plains and low rises in the central NSW 
wheatbelt to Pilliga and Liverpool Plains regions. 

27-Weeping myall open woodland of the Darling Riverine Plains Bioregion and 
Brigalow Belt South Bioregion 

56-Poplar box - Belah woodland on clay-loam soils on alluvial plains of north-
central NSW 

Dusky 
woodswallow 

Artamus 
cyanopterus 
cyanopterus 

52-Queensland Bluegrass +/- Mitchell Grass grassland on cracking clay 
floodplains and alluvial plains mainly the northern-eastern Darling Riverine 
Plains Bioregion 

39-Coolabah - River Coobah - Lignum woodland wetland of frequently flooded 
floodplains mainly in the Darling Riverine Plains Bioregion 

55-Belah woodland on alluvial plains and low rises in the central NSW 
wheatbelt to Pilliga and Liverpool Plains regions. 

27-Weeping myall open woodland of the Darling Riverine Plains Bioregion and 
Brigalow Belt South Bioregion 

56-Poplar box - Belah woodland on clay-loam soils on alluvial plains of north-
central NSW 

Five-clawed 
worm-skink 

Anomalopus 
mackayi 

52-Queensland Bluegrass +/- Mitchell Grass grassland on cracking clay 
floodplains and alluvial plains mainly the northern-eastern Darling Riverine 
Plains Bioregion 

39-Coolabah - River Coobah - Lignum woodland wetland of frequently flooded 
floodplains mainly in the Darling Riverine Plains Bioregion 

55-Belah woodland on alluvial plains and low rises in the central NSW 
wheatbelt to Pilliga and Liverpool Plains regions. 

27-Weeping myall open woodland of the Darling Riverine Plains Bioregion and 
Brigalow Belt South Bioregion 

56-Poplar box - Belah woodland on clay-loam soils on alluvial plains of north-
central NSW 
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Common 
name 

Scientific name Vegetation types(s) 

Glossy Black-
Cockatoo 

Calyptorhynchus 
lathami 

55-Belah woodland on alluvial plains and low rises in the central NSW 
wheatbelt to Pilliga and Liverpool Plains regions. 

Grey Falcon Falco hypoleucos 52-Queensland Bluegrass +/- Mitchell Grass grassland on cracking clay 
floodplains and alluvial plains mainly the northern-eastern Darling Riverine 
Plains Bioregion 

39-Coolabah - River Coobah - Lignum woodland wetland of frequently flooded 
floodplains mainly in the Darling Riverine Plains Bioregion 

55-Belah woodland on alluvial plains and low rises in the central NSW 
wheatbelt to Pilliga and Liverpool Plains regions. 

27-Weeping myall open woodland of the Darling Riverine Plains Bioregion and 
Brigalow Belt South Bioregion 

56-Poplar box - Belah woodland on clay-loam soils on alluvial plains of north-
central NSW 

Grey-crowned 
Babbler 
(eastern 
subspecies) 

Pomatostomus 
temporalis 

39-Coolabah - River Coobah - Lignum woodland wetland of frequently flooded 
floodplains mainly in the Darling Riverine Plains Bioregion 

55-Belah woodland on alluvial plains and low rises in the central NSW 
wheatbelt to Pilliga and Liverpool Plains regions. 

27-Weeping myall open woodland of the Darling Riverine Plains Bioregion and 
Brigalow Belt South Bioregion 

56-Poplar box - Belah woodland on clay-loam soils on alluvial plains of north-
central NSW 

Grey-headed 
Flying-fox 

Pteropus 
poliocephalus 

55-Belah woodland on alluvial plains and low rises in the central NSW 
wheatbelt to Pilliga and Liverpool Plains regions. 

56-Poplar box - Belah woodland on clay-loam soils on alluvial plains of north-
central NSW 

Hooded Robin 
(south-eastern 
form) 

Melanodryas 
cucullata 
cucullata 

39-Coolabah - River Coobah - Lignum woodland wetland of frequently flooded 
floodplains mainly in the Darling Riverine Plains Bioregion 

55-Belah woodland on alluvial plains and low rises in the central NSW 
wheatbelt to Pilliga and Liverpool Plains regions. 

27-Weeping myall open woodland of the Darling Riverine Plains Bioregion and 
Brigalow Belt South Bioregion 

56-Poplar box - Belah woodland on clay-loam soils on alluvial plains of north-
central NSW 

Koala Phascolarctos 
cinereus 

39-Coolabah - River Coobah - Lignum woodland wetland of frequently flooded 
floodplains mainly in the Darling Riverine Plains Bioregion 

55-Belah woodland on alluvial plains and low rises in the central NSW 
wheatbelt to Pilliga and Liverpool Plains regions. 

56-Poplar box - Belah woodland on clay-loam soils on alluvial plains of north-
central NSW 

Speckled 
Warbler 

Chthonicola 
sagittata 

55-Belah woodland on alluvial plains and low rises in the central NSW 
wheatbelt to Pilliga and Liverpool Plains regions. 

56-Poplar box - Belah woodland on clay-loam soils on alluvial plains of north-
central NSW 

White-bellied 
Sea-Eagle 

Haliaeetus 
leucogaster 

39-Coolabah - River Coobah - Lignum woodland wetland of frequently flooded 
floodplains mainly in the Darling Riverine Plains Bioregion 

55-Belah woodland on alluvial plains and low rises in the central NSW 
wheatbelt to Pilliga and Liverpool Plains regions. 

27-Weeping myall open woodland of the Darling Riverine Plains Bioregion and 
Brigalow Belt South Bioregion 

56-Poplar box - Belah woodland on clay-loam soils on alluvial plains of north-
central NSW 
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5.2.6 Endangered populations under FM Act 

A review of database searches revealed the potential presence of the Eel-tailed catfish (Tandanus tandanus) 
with a record from Halls Creek located to the southwest of the Moree Regional Airport. The Murray-Darling 
Basin population of Eel-tailed catfish is listed as an endangered population. 

Waterways associated with Moree have been mapped as indicative Eel-tailed catfish distribution (refer 
Figure 5.4 and Appendix B). Historical records (from Halls Creek) indicate an endangered population of Eel-
tailed catfish has the potential to occur within the SAP investigation area based on records within the SAP 
investigation area. 

 
Figure 5.4 Indicative distribution of Eel-tailed catfish around Moree 

5.2.7 Endangered Ecological Communities under FM Act 

An Endangered Ecological Community (EEC) is a protected assemblage of species of fish or marine 
vegetation (or both) occupying a particular area (under Schedule 4 of the FM Act). The Darling River EEC 
includes all native fish and aquatic invertebrates within the natural creeks, rivers and streams, lagoons, 
billabongs, lakes, flow diversions to anabranches and the floodplains of the Darling River and includes the 
receiving environment within the SAP investigation area (ie Halls Creek and floodplains) (refer Figure 5.5). 
Studies conducted by Ozark in 2013 determined that Halls Creek is a Natural Drainage System of the 
Lowland Catchment of the Darling River. As such, this EEC occurs within the proposed SAP boundary. The 
Darling River EEC is sensitive to impacts with the following listed as key threatening processes for the 
community: degradation of the riparian zone, clearing of vegetation and the use of chemicals which impact 
on water quality. These impacts have the potential to occur during the construction phase of the SAP, with 
some continuing risk during operation. 

Moree 
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Figure 5.5  Darling River Endangered Ecological Community 

5.2.8 Migratory species  

There are no State listed migratory species that have been determined from a review of database searches 
and available literature. Future investigations would benefit from detailed bird surveys in order to determine 
the likelihood of threatened migratory species occurring within the SAP investigation area. These 
investigations are discussed in Section 9. Waterways and wetland habitat within the SAP investigation area 
have the potential to provide foraging and dispersal habitat for migrating species. As such, habitat within the 
SAP investigation area is likely to provide valuable habitat for migratory species. 
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6 Assessment of potential impacts 
The BC Act requires that all projects follow the guiding principle of avoiding and minimising impacts on 
biodiversity values. Chapter 7 of the BAM specifically focuses on avoidance and minimisation of impacts 
during the planning phase of any project. Within their assessment (BCAR), a proponent must demonstrate 
that reasonable efforts have been made to avoid and minimise impacts. Reasonable efforts include: 

◼ Understanding of the biodiversity values early in the project planning phase 

◼ Willingness to alter the preferred plan to accommodate biodiversity values 

◼ Locating the majority of the project in areas which do not contain biodiversity values such as Category 1 
land 

◼ Location of project infrastructure in areas with the lowest biodiversity values 

◼ Creating large enough buffer zones around breeding habitat features such as hollow bearing trees 

◼ Avoiding impacting habitat for species which have a high biodiversity risk rating 

This section provides a preliminary assessment of potential direct, indirect and prescribed impacts of the 
preferred Structure Plan on biodiversity values within the proposed SAP boundary, with consideration to the 
hierarchy of avoid, minimise and offset. 

6.1 Impact avoidance 

The following avoidance and minimisation measures have been tested through the EbD process and applied 
to the design of the draft Structure Plan: 

◼ Largely avoiding high biodiversity values (and areas of significant cultural heritage value) associated with 
Halls Creek and the existing TSRs, including the implementation of appropriate buffers to waterways to 
preserve riparian corridors 

◼ Avoiding high biodiversity values associated with the grassland and woodland communities within the 
Regional Enterprise North Precinct, the Regional Enterprise Solar/Hydrogen Precinct and within linear 
drainage feature corridors by creating Biodiversity Protection Areas (refer Figure 6.1). The protection of 
these areas allows for the retention of mature trees and remnant vegetation within the SAP. Further, 
these areas provide connectivity for the species that use these ecological corridors that are less sensitive 
to the existing industrial uses (and associated impacts such as noise, lighting and dust). 

◼ Locating majority of precincts within Category 1 land and minimising disturbance of PCTs as far as is 
reasonably practicable. 

The following sections provide greater detail and assessment of impacts. Justification for final decisions on 
the placement of the SAP would be included within the BCAR and statements would need to be made within 
the BCAR around the: 

◼ Use of alternative technologies used to reduce impacts on biodiversity values such as water recycling 

◼ Review of alternative routes for road and rail which would avoid or minimise impacts on biodiversity 
values 

◼ Review of any alternative locations for the project 

◼ Review of the placement of specific precincts within the SAP which would avoid or minimise impacts on 
biodiversity values. 
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The BCAR will also need to include comments on design features which will reduce impacts on biodiversity 
values such as including the placement of temporary laydown areas in locations which will be developed in 
the near future, locating ancillary facilities in areas with no biodiversity values or the vegetation is in the 
poorest condition, protection of endangered ecological communities (such as the Biodiversity Protection 
Areas) and any rehabilitation actions proposed. The proposed SAP boundary was determined through an 
enquiry by design process. Through this process, areas of high biodiversity value were identified in order to 
avoid impacts. Impacts to biodiversity values associated with Halls Creek and areas of significant cultural 
heritage value were avoided as a result of the enquiry by design. Should a ‘strategic’ biodiversity 
assessment be developed and approved for the SAP this will map ‘avoided areas’ such as the vegetation at 
Halls Creek and the remaining TSR. 

The draft Structure Plan has been designed to avoid approximately 480.77 ha of remnant vegetation shown 
in Figure 6.1. Further, these areas will be protected under the draft Structure Plan where identified as 
Biodiversity Protection Areas. The Biodiversity Protection Areas are made up of the following PCTs identified 
in Table 6.1.  

Table 6.1 PCTs within the Biodiversity Protection Areas 

PCT ID PCT name Area (ha) 

1 Candidate Native Grasslands 3.60 

27 Weeping Myall open woodland of the Darling Riverine Plains Bioregion and Brigalow 
Belt South Bioregion 

43.01 

39 Coolibah - River Coobah - Lignum woodland wetland of frequently flooded floodplains 
mainly in the Darling Riverine Plains Bioregion 

29.54 

52 Queensland Bluegrass +/- Mitchell Grass 387.80 

55 Belah woodland on alluvial plains and low rises in the central NSW wheatbelt to Pilliga 
and Liverpool Plains regions 

2.22 

56 Poplar Box - Belah woodland on clay-loam soils on alluvial plains of north-central NSW 14.60 

Total 480.77 

Of the vegetation located within the Biodiversity Protection Areas, almost 450 ha is analogous to EPBC Act 
listed vegetation communities, Weeping myall, Poplar box on alluival plains and Nautral grasslands.  

PCT 27, PCT 56 and PCT 52 are listed under the EPBC Act as endangered ecological communities, while 
PCT 39 includes important habitat features such as hollow bearing trees, and as such, their protection 
reflects alignment with the avoid, minimise and offset hierarchy. 
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Figure 6.1  Biodiversity protection and enhancement areas 

  



 

 
 
 

66 
 
 

Project number 509754  File 20210401 - Moree SAP - C.3.2A Biodiversity Report - Final.docx 2021-04-01  Revision 2   
 

6.2 Impacts to PCTs 

The draft Structure Plan for the Moree SAP indicates that approximately 212.30 ha of PCT 52 Queensland 
Bluegrass +/- Mitchell Grass may be impacted by future development (ie cleared). For the purpose of this 
assessment, it has been assumed that the areas of PCTs located within precincts may be cleared at some 
stage over the 40-year development horizon of the SAP.  

The total area of each PCT located within precincts of the draft Structure Plan is detailed in Error! 

Reference source not found..  

Table 6.2 PCTs within precinct development areas 

Precinct Areas of PCT 52 (ha) 

Regional Enterprise - Solar / Hydrogen 29.79 

Regional Enterprise - Gateway 2.50 

Regional Enterprise - General 17.08 

Regional Enterprise - Resource Recovery / Recreation 8.84 

Regional Enterprise - Large Industry 14.16 

Regional Enterprise - Regional Enterprise North 120.24 

Regional Enterprise - Regional Enterprise South 19.69 

Total 212.30 

 
Based on the draft Structure Plan, it is likely that the Regional Enterprise – North Precinct will have the 
largest potential impact on remnant native vegetation with the anticipated development of the Moree LALC 
land and the location of the Intermodal Facility. 

6.3 Impacts on threatened flora, fauna and communities 

Each vegetation community within the SAP provides habitat which is considered suitable habitat in which 
populations or individuals of threatened species may occur. There are multiple threatened species which 
have a moderate or above likelihood of occurring within the SAP. Existing habitat values include hollow 
bearing trees, flood plains and grasslands. Targeted surveys during prescribed survey periods will ascertain 
the presence or absence of these species and enable the mapping of the habitats in which those species are 
present. These works will occur as part of Stage 2 of the BCAR as outlined in Section 9. 

There are multiple areas of known TECs within the SAP and all efforts would be made to reduce impacts on 
these areas. There is the potential for impacts on multiple listed flora and fauna species as part of the 
development of the SAP the majority of which are known to occur within TECs.  

6.4 Impacts on waterways 

Any potential impacts to Halls and Clarks Creek from future development has the potential to result in 
adverse downstream impacts to aquatic systems including the Mehi River, which is mapped as key fish 
habitat. As such, any future development that may impact mapped waterways and drainage lines will need to 
ensure adequate mitigation of potential impacts to water quality and receiving environments associated with 
the Mehi River or Gwydir wetlands. Refer to the Flooding and Water Cycle Management Report (Arcadis, 
2021) for water quality targets. Future assessments would benefit from aquatic surveys for waterways within 
the SAP investigation area, options regarding these surveys are outlined in Section 9.2.1. 
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6.5 Isolation and fragmentation 

Precinct selection is likely to impact upon landscape connectivity, particularly in grassland PCTs. Impacts to 
landscape connectivity will result in the isolation and fragmentation of vegetation communities within the 
proposed SAP boundary. The grassland community (PCT 52) associated with the TSR corridor to the north 
of Halls Creek occurs within the precinct boundary (refer Figure 6.2). The removal of native vegetation at this 
location will result in the isolation and fragmentation of intact habitat and will require the relocation of the 
TSR in order to reinstate the grassland connectivity corridor. The loss of connectivity is likely to be short to 
medium term provided the TSR relocation site is sufficiently rehabilitated to reconnect this section of the 
corridor.  

Reinstatement and enhancement of connectivity values along the new TSR alignment will depend on the 
ability to successfully restore native grasses within the reinstated TSR connectivity corridor (refer Figure 6.1). 
Soil seed bank for native grasses and forbs from the existing TSR should be relocated to the realigned site 
to help improve and reinstate native flora. This may involve relocation of mimosa seedbank which will require 
active management during initial years of grassland reestablishment. 

The reinstatement of vegetation communities requires consideration of a range of factors to inform the 
planning and staging process such as:  

◼ Required species 

◼ Rainfall prior/during establishment 

◼ Weed control and maintenance  

◼ Historical land use (ie long term broad spectrum herbicides) 

The potential staging of reinstatement works should be determined during Stage 3 of the BAM and form part 
of the strategic biodiversity certification application for the SAP.   

6.6 SAP development and operational potential impacts 

The proposed SAP boundary and preferred Structure Plan was determined through an enquiry by design 
process. Through this process, areas of high biodiversity value were identified, and these values were 
considered in the placement of precincts, infrastructure and land uses, on balance with a range of factors 
including economic, operational and social.  

Biodiversity values will be impacted by individual precincts to a varying degree. These potential impacts will 
largely be related to factors such as the nature of the future land use, scale and proximity of development 
and enabling infrastructure to avoid sensitive biodiversity values.  

The enquiry by design process allowed for various scenarios to be tested, challenged and refined through 
robust discussions with subject matter experts, DPIE, RGDC and other stakeholders including MPSC and 
representatives from NSW Environment, Energy and Science. Table 6.2 provides a summary of key design 
aspects that were tested and refined through the enquiry by design process.  
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Table 6.3 Key design aspects considered in the enquiry by design process 

Design aspect Key considerations discussed  

Proposed location 
of the Intermodal 
Sub-precinct  

◼ Optimal location of the Intermodal Sub-precinct is to avoid and/or minimse potential 
impacts on areas of high biodiversity value associated with the vegetation communities, 
particularly grasslands within the existing TSR. Extensive discussions were undertaken as 
part of the enquiry by design process with various subject matter experts and stakeholders 
to strike a balance between environmental, economic, operational and social aspects.  

◼ Should the Intermodal Sub-precinct intersect the vegetation communities within the existing 
TSR, there is the potential to fragment the existing ecological corridor through the SAP. 
This will require rehabilitation of the vegetation communities and reconnection of the 
ecological corridor.  

◼ It was noted that field investigations confirmed that Mimosa infestation occurs within some 
areas of the existing TSR which may reduce the quality of these vegetation communities. 
Where Mimosa has replaced native shrubs the species provides habitat value for small 
passerine birds. Managing Mimosa and reinstating native shrub species provides a 
potential opportunity to enhance the biodiversity values within the SAP as part of offset 
obligations associated with impacting the existing vegetation communities. Rehabilitation 
works could include weed management and revegetation measures to control the Mimosa 
infestation.  

◼ The disturbance area for the Intermodal Sub-precinct should be minimised as much as 
practical with appropriate buffers to remnant vegetation and waterways considered 

Long-term 
infrastructure 
staging and 
connections 

◼ Enabling infrastructure should be located outside of areas containing high biodiversity value 
where practical  

◼ Enabling infrastructure should be co-located where practical to minimise potential 
disturbance areas  

◼ Locations of enabling infrastructure is to consider appropriate buffers to remnant vegetation 
and waterways  

Buffer 
considerations 

◼ Environmentally sensitive areas should have appropriate buffers from future land uses, 
particularly where adjacent to high impact precincts 

◼ The environmentally sensitive areas include areas such as Halls Creek and Clarks Creek, 
remnant vegetation, wildlife habitat and grassland communities with the TSR 

◼ The area in the north of the SAP contains high value vegetation communities and should 
be protected and used as a buffer to high impact land uses 

Offset areas ◼ Protected areas of high biodiversity value within the proposed SAP boundary may provide 
for suitable biodiversity offset areas. Some of these areas include land surrounding the 
runways at Moree Regional Airport, land in the western portion of the SAP investigation 
area near Halls Creek and small pieces of land adjacent to Burrington Road. 

◼ Should the Intermodal Sub-precinct be located to transect the existing TSR, it will likely 
impact the vegetation communities within this area and trigger biodiversity offset obligations 

Preservation of 
riparian corridors 

◼ Development will be set back from riparian corridors, including Halls Creek and Clarks 
Creek to preserve the waterways and native vegetation that occurs within the waterways 

◼ An opportunity exists to improve water quality and receiving environments by improving 
and reinstating native vegetation within riparian corridors (refer Section 9.2.1) 

 
These key considerations were used to inform the preferred Structure Plan and determine the potential 
impacts on existing biodiversity values. A summary of the potential impacts of the preferred Structure Plan is 
provided in Table 6.3.  

Further, Figure 6.2 shows the PCTs mapped within the proposed SAP precincts that have the potential to be 
impacted by future development and/or enabling infrastructure. Understanding these potential impacts will 
allow for the most sustainable placement of future development and/or infrastructure within the precincts.  
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Table 6.4  Summary of likely impacts for the proposed Moree SAP 

Precinct and other 
activities 

Associated impacts 

Regional Enterprise - 
Gateway 

◼ Vegetation removal and clearing for precinct footprint if not within area mapped as 
Category 1 land 

◼ Noise and light disturbance to fauna resulting from movement of heavy vehicles 
◼ Exclusion of fauna movement from infrastructure associated with an intermodal precinct 
◼ Movement of heavy vehicle/trains resulting in vehicle strike and fauna mortality 

Regional enterprise – 
Low impact 

◼ Vegetation removal and clearing for precinct footprint if not within area mapped as 
Category 1 land 

◼ Noise and light disturbance to fauna associated with final operation of precinct 
◼ Movement of heavy vehicle/trains resulting in vehicle strike and fauna mortality  

Regional Enterprise - 
Large Industry 

◼ Vegetation removal and clearing for precinct footprint if not within area mapped as 
Category 1 land 

◼ Noise and light disturbance to fauna associated with final operation of precinct 
◼ Movement of heavy vehicle/trains resulting in vehicle strike and fauna mortality 

Regional Enterprise - 
Resource Recovery / 
Recreation 

◼ Movement of heavy vehicle/trains resulting in vehicle strike and fauna mortality Leachate 
potential, downstream pollution to waterways/watercourses 

◼ Noise and dust pollution associated with operations at precinct 
◼ Increase in rubbish due to day use of the site 
◼ Increase in vegetation degradation if the site is not well managed ie access tracks. 

Regional Enterprise - 
Regional Enterprise 
North 

◼ Vegetation removal and clearing for precinct footprint if not within area mapped as 
Category 1 land 

◼ Noise and light disturbance to fauna associated with final operation of precinct 
◼ Movement of heavy vehicle/trains resulting in vehicle strike and fauna mortality 

Regional Enterprise - 
Regional Enterprise 
South 

◼ Vegetation removal and clearing for precinct footprint if not within area mapped as 
Category 1 land 

◼ Noise and light disturbance to fauna associated with final operation of precinct 
◼ Movement of heavy vehicle/trains resulting in vehicle strike and fauna mortality 

Regional Enterprise – 
Solar/Hydrogen  

◼ Vegetation removal and clearing for precinct footprint if not within area mapped as 
Category 1 land 

◼ Exclusion of fauna movement from infrastructure associated with energy/solar precinct 

Regional Enterprise - 
Large Industry 

◼ Vegetation removal and clearing for precinct footprint 
◼ Movement of vehicles, potential vehicle strike 
◼ Potential noise, dust and light pollution 

Road development/ 
realignment, 
recreational pathways 

◼ Reduction or loss of connectivity 
◼ Vegetation removal and clearing for road and pathway development 
◼ Construction associated environmental hazards (ie dust, noise, sediment and erosion) 

Use and movement 
associated with 
people 

◼ Litter and pollution 
◼ Movement of vehicles, potential vehicle strike 
◼ Disturbance to wildlife 

Table note:  
Category 1 land is Exempt land (under the BC Act) and is land where native vegetation can be cleared without approval from Local 
Land Services 
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Figure 6.2 PCTs within precinct boundaries 
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6.7 Summary of strategic constraints  

The studies required as part of the development of a BCAR will assess the inherent risks associated with the 
SAP on each listed entity and further identify mitigation measures which may reduce those impacts. The 
BCAR will be the guiding document which informs the Minister for the Environment in making an approval 
determination. A summary of the biodiversity issues, state and commonwealth constraints and assessment 
methodology are outlined in Table 6.4. 

Table 6.5  Summary of state and federal constraints 

Issue State based 
constraint 

Federal constraint Assessment methodology 

Native 
vegetation 
clearing 

Clearing of state listed 
TECs 

Clearing of federally 
listed EECs including 
PCT 52 – Natural 
grasslands 

BAM 2020 – informing the development of 
a BCAR. Assessment based on the DAWE 
listing advice for each vegetation 
community where it does not align with 
BAM 2020 

Removal of 
plant species  

Removal of state listed 
vulnerable plant 
species 

Removal of federally 
listed plant species  

BAM 2020 – informing the development of 
a BCAR. Assessment based on the DAWE 
listing advice for each plant species where 
it does not align with the BAM 2020 

Removal of 
fauna habitat  

Removal of habitat 
required by state listed 
fauna species 

Removal of habitat for 
federally listed fauna 
specie 

BAM 2020 – informing the development of 
a BCAR. Assessment based on the DAWE 
listing advice for each fauna species where 
it does not align with the BAM 2020. 

Anthropogenic 
disturbances 
(light, noise and 
dust) 

Impacts on state listed 
flora and fauna and 
their ability to maintain 
a viable population 
adjacent to the SAP 

Impacts on federally 
listed flora and fauna and 
their ability to maintain a 
viable population 
adjacent to the SAP 

BAM 2020 – informing the development of 
a BCAR. Assessment based on the DAWE 
Significant Impact Guidelines 1.1 - Matters 
of National Environmental Significance. 

Migratory 
species 

Impacts on migratory 
species that are state 
listed 

Impacts on federally 
listed migratory species  

BAM 2020 – informing the development of 
a BCAR. Assessment based on the DAWE 
Significant Impact Guidelines 1.1 - Matters 
of National Environmental Significance. 
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7 Mitigation measures and strategies 
Mitigation measures and strategies form a key component of the BAM to manage impacts, including 
techniques, timing, frequency and responsibility for implementing the measures. This section outlines 
general mitigation measures and strategies as well as design recommendations for the preferred Structure 
Plan. These measures, strategies and recommendations would be further investigated in future design 
stages of the Moree SAP.  

7.1 General mitigation measures and strategies 

The Moree SAP provides an opportunity to incorporate mitigation design measures and strategies as part of 
the early planning stages to minimise and manage potential impacts on biodiversity values. Key 
considerations to mitigate potential impacts on biodiversity values within the proposed SAP boundary are 
outlined below. These can be broadly categorised into the following categories: 

◼ Vegetation management 

◼ Fauna management 

The following vegetation management mitigation measures and strategies may be suitable to manage 
impacts from the draft Structure Plan:  

◼ Avoidance where possible, or minimisation of clearing, of native vegetation communities located within 
the proposed SAP boundary, including those PCTs within the north-eastern Regional Enterprise Precinct 
towards the northern boundary, and within the Moree LALC land. This could be achieved through smart 
design and micrositing of development around these PCTs.  

◼ Avoidance of clearing native vegetation communities located within the biodiversity protection area to the 
north of the proposed SAP boundary 

◼ Avoidance of clearing trees particularly hollow bearing habitat trees associated with woodland PCTs at 
the north of the proposed SAP boundary 

The following fauna management mitigation measures and strategies may be suitable to manage impacts 
from the preferred Structure Plan:  

◼ Consideration of noise impacts within proximity to remnant vegetation to reduce disturbance and 
exclusion of fauna 

◼ Implement lighting structures, styles and time of use that aim to reduce impacts on nocturnal fauna and 
sensitive species 

◼ Improvise habitat connectivity by providing fauna crossing overs (bridges) and underpasses (culverts). 
Habitat connectivity may also be improved through the relocation of the TSR and rehabilitation work that 
may form part of offset obligations to enhance the ecological corridor.  

In addition to the above, designing precincts in a manner that does not alter natural floodplain mechanisms 
and flow rates whilst maintaining sufficient buffers to waterways may also be a suitable mitigation strategy to 
manage potential impacts to Halls Creek and Clarks Creek as well as the drainage features throughout the 
area within the proposed SAP boundary. Further, where Mimosa infestations occur within retained 
vegetation biodiversity control measures, weed control should be implemented to avoid the spread of 
pathogens and weeds. 
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7.2 Design recommendations  

The following sections outline design recommendations to take into consideration future design stages of 
precincts within the proposed SAP boundary. These include both qualitative and quantitative considerations 
for environmental buffers associated with precincts in the context of the biodiversity values within the local 
environment. These buffers outlined in this section have been identified as best practice measures in order 
to mitigate impacts on wildlife, vegetation communities and waterways. 

7.2.1 Buffer considerations 

At this stage of the investigation a high-level determination can be made relevant to the type of 
environmental impact associated with precinct types. Future investigations will be able to determine precinct 
and land use specific buffers relevant to the type of land use that may be proposed within proximity to the 
vegetation type and/or waterway. Table 7.1 identifies the types of environmental impacts associated with 
precinct development and operational phases. 

Table 7.1  Environmental impacts 

Environmental impact ◼ Details 

Remnant vegetation 
impact 

Clearing for precinct development and potential ongoing impacts associated with 
precinct use ie pollution, disturbance, litter 

Wildlife habitat Disturbance to wildlife occurring in remnant vegetation from precinct operations 

Connectivity disturbance Vehicle strike at bridges/roads, movement limitations for small pollinators, freshwater 
turtle movement, macropod and other small to medium sized mammal movement. 
With the retention of the vegetation within the Biodiversity Protection Areas, some 
edge effects can be mitigated by careful development of interface areas through 
vegetated screening/windbreaks, setbacks and lighting controls. Further, fauna 
passage structures (eg dedicated culverts, fencing and rope bridges) will assist 
connectivity. Active ongoing management of weeds within these areas will be critical 
to maintaining the health and value of these biodiversity areas, and this can be 
formalised through a funded management plan. 

Lighting impact Nocturnal fauna behaviour being interrupted ie microbats  

Noise impacts Sensitive species excluded from area as a result of noise pollution 

Traffic impacts Vehicle strike, obstruction to fauna movement, exclusion of the use of suitable habitat 

Dust impacts Smothering plants resulting in loss of vegetation 

Downstream impacts Associated downstream influences resulting from impacts to waterways within and 
outside of the SAP investigation area 

Flood impacts Impacts to overland water flow and waterways resulting from water diversion and 
altered flow rates across the landscape 

 
Buffer zones can be considered in the context of potential impacts to specific environmental values. These 
include both qualitative and quantitative considerations for environmental buffers associated with precincts in 
the context of the biodiversity values within the local environment. Table 7.2 provides the qualitative 
guidelines for environmental buffers while Table 7.3 provides quantitative guidelines of potential buffers from 
varying types of vegetation communities present within the SAP. These would be discussed with DPIE and 
concept design engineers to determine the best possible outcomes for the SAP. Wherever possible wider or 
larger buffer areas are considered more effective than mitigation measures such has plantings. However, 
planting of endemic vegetation will provide other benefits such as an increase in cover for fauna species 
which are more tolerant of anthropogenic noise, light and other impacts. The buffers provided in Table 7.3 
are based upon best practice industry standard. Individual assessment following the Land Use Conflict Risk 
Assessment Guide 2011 methodology would be conducted for each of the precincts in relation to their 
potential impacts on biodiversity values as part of the BCAR. Table 7.3 outlines buffers associated with 
waterways within the preferred SAP boundary. 
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Table 7.2  Guiding principles for environmental buffers  

Guiding principle Description 

Best practice Prevention of impacts outside of precinct boundaries to be prioritised in the first 
instance whilst acknowledging that best practices may result in adverse environmental 
impacts 

Accessible and visible Land use associated buffer zones and recommended separation distances to be easy 
to identify and known adverse impacts written in a language that is understandable  

Transparent and evidence 
based 

Operational transparency and intent of operations to be based on the most reliable and 
available evidence and technical information available. This information would inform 
the decision-making criteria in a clear and succinct manner. 

Consistent Consistent and integrated requirements to be incorporated in the planning and 
determination of buffer zones for individual precincts and land use type 

Balanced A balance between the land use of precincts to support industry and infrastructure to 
balance impacts to biodiversity values and other environmental risks 

 
Table 7.3 Guideline buffers for vegetation communities 

Impact Vegetation type Buffer  Reason  

High noise Woodland  >60 dB Disruption to breeding and nesting birds, disruption to foraging 
fauna 

Grassland >60 dB Disruption to breeding and nesting birds, disruption to foraging 
fauna 

High dust Woodland  50 m Loss of photosynthesis ability of plants 

Grassland 50 m Loss of photosynthesis ability 

Lighting Woodland 50 m Disruption to breeding and nesting birds, disruption to foraging 
fauna 

Grassland 50 m Disruption to breeding and nesting birds, disruption to foraging 
fauna 

Any impacts Waterways 10 m 1st order  
20 m 2nd order 

Halls Creek 

Waterways  10 m 1st order Clarks Creek 

Source: Noise: woodland/grassland – Dooling and Popper 2007, Dust/lighting: woodland/grassland – Learmonth et al 2007, Waterways 
– LLS 2018. 
Table notes:  

dB – decibels , Ist order – stream as per the Strahler method, 2nd order - stream as per the Strahler method 

Table 7.4 provides further considerations in the planning of precincts and development footprint placement. 
The purpose of these considerations is to inform future planning and design stages of the precincts for the 
preferred Structure Plan. These buffer zone considerations may also be suitable to incorporate into the 
Moree SAP Master Plan. 

Table 7.4  Precinct buffer zone further considerations 

Precinct  Buffer zone considerations 

Regional Enterprise 
Precinct 

◼ Site selection must consider distance from wildlife corridors and remnant vegetation to 
reduce impacts associated with traffic impact 

◼ Provide sufficient buffers from connectivity corridors to ensure corridor function is 
maintained and wildlife movement is not restricted 

◼ Implement sufficient buffers from wildlife habitat to ensure wildlife is not excluded as a 
result of precinct associated activities (ie lights, noise, disturbance to nocturnal 
behaviour 
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Precinct  Buffer zone considerations 

Solar and Hydrogen 
Precinct 

◼ Opportunity for precincts to act as buffer zones due to the associated passive nature of 
precincts 

◼ Where precincts occur close to waterways design must consider overland flow capacity 
during flood events 

◼ Provide sufficient buffers from connectivity corridors to ensure corridor function is 
maintained and wildlife movement is not restricted, precinct type may present 
opportunity for wildlife movement through precinct 

High Impact Sub-
Precinct 

◼ Implement sufficient buffers to avoid impacts on remnant vegetation  
◼ Implement sufficient buffers from wildlife habitat to ensure wildlife is not excluded as a 

result of precinct associated activities (ie lights, noise, disturbance to nocturnal 
behaviour 

◼ Provide sufficient buffers from connectivity corridors to ensure corridor function is 
maintained and wildlife movement is not restricted 

◼ Implement sufficient distances to ensure waterways and native vegetation are not 
impacted by pollution and litter 

Low Impact Sub-
Precinct 

◼ Buffer zones may be reduced or smaller than those required for high impact precincts 
◼ Low impact precinct placement may provide buffer for high impact precincts between 

environmental sensitive areas (ie waterways, remnant vegetation, wildlife habitat) 
◼ Consider placement or operational options for low impact precinct to reduce impacts 

from light, noise, dust etc. 

Intermodal Sub-
Precinct 

◼ Implement sufficient buffers to avoid impacts on remnant vegetation  
◼ Implement sufficient buffers from wildlife habitat to ensure wildlife is not excluded as a 

result of precinct associated activities (ie lights, noise, disturbance to nocturnal 
behaviour 

◼ Provide sufficient buffers from connectivity corridors to ensure corridor function is 
maintained and wildlife movement is not restricted 

◼ Implement sufficient distances to ensure waterways and native vegetation are not 
impacted by pollution and litter 

7.2.2 Sewerage treatment plant 

Further to the above buffer considerations for the precincts, there are further considerations for the 
placement of the sewage treatment plant within the SAP boundary. Impacts associated with the development 
of an STP within the proposed SAP boundary may have potential to impact upon Halls Creek. Halls Creek is 
considered both surface water and potentially a groundwater recharge point due to the presence of water 
even outside of rainfall. Previous studies and field investigations have determined the presence of water in 
Halls Creek during drought periods. Performance objectives of the STP would be considered in determining 
suitable buffers from Halls Creek and in order to mitigate potential impacts to surface and groundwater. 
Consideration would be given to the nature of the landscape, as, since the SAP investigation area occurs 
within a floodplain, there is potential for an STP to be impacted by overland water flow during flood events.  
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8 Offsetting options 
The Biodiversity Offsets Scheme establishes a framework to avoid, minimise and offset impacts on 
biodiversity from development and clearing of native vegetation. This report has reviewed the process of 
impact avoidance and assessed the potential impacts of the preferred Structure Plan on biodiversity values 
within the proposed SAP boundary.  

This section considers the offsetting options for likely residual impacts on areas of biodiversity value within 
the proposed SAP boundary. It is noted that these offsetting options have assumed the Moree SAP will 
obtain strategic biodiversity ceritification. The options include: 

◼ Retiring credits based on the like-for-like rules 

◼ Making a payment to the Biodiversity Conservation Fund  

In addition to the retirement of biodiversity credits, strategic biodiversity certification provides access to 
additional approved conservation measures for the preferred Structure Plan such as:  

◼ Reservation of land under the National Parks and Wildlife Act 1974 (NPW Act) 

◼ Adoption of development controls or state infrastructure contributions under the EP&A Act that conserve 
or enhance the natural environment 

◼ Any other measure determined to be an approved conservation measure by the Minister for the 
Environment 

The following sections provide detail on the potential offsetting options for the preferred Structure Plan for 
consideration in future stages of the biodiversity assessment.   

8.1 Retiring biodiversity credits on the like-for-like rules 

Residual direct impacts on biodiversity values from clearing native vegetation and habitat loss may be offset 
by retiring the required number of biodiversity credits with a class of credit that meets the like-for-like rules 
under clause 6.3 of the BC Regulation. These like-for-like rules require that impacts on native vegetation 
must be offset with vegetation that is in the same local area as the impact. The retirement of biodiversity 
credits requires the purchase of existing credits from a landholder who has suitable credits available for sale. 

The draft Structure Plan proposes the relocation of the TSR for the intermodal facility. The relocation of the 
TSR will result in the removal of a section of PCT 52 grassland community. All areas within the SAP 
investigation area that have been determined likely to be PCT 52: Queensland Bluegrass +/- Mitchell Grass 
are shown on Figure 8.1. These areas should be further considered in future stages of the biodiversity 
assessment to determine their suitability for offsetting the likely impacts associated with the relocation of the 
TSR.  

8.2 Reservation of land  

The reservation of land under the NPW Act must be agreed to by the relevant National Parks and Wildlife 
Service. This option represents an opportunity to purchase private land which could be incorporated into the 
nearby Terry Hie Hie Aboriginal Area or other nearby National Parks such as Bullala National Park. This 
offsetting option may be suitable where areas within private estates also contain areas of cultural 
significance to the Aboriginal people. The preservation of these areas would result in the long-term 
protection and management of both biodiversity and cultural heritage values in those areas. 

8.3 Adoption of development controls 

This option includes the adoption of new development controls which conserve or enhance the natural 
environment. This method provides a value for controls where land zoned to be protected for conservation 
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purposes. Therefore, this option may apply for the areas of high biodiversity value within the draft Structure 
Plan that have been identified to be protected (refer Figure 6.1) such as the land adjacent to Halls Creek and 
Clarks Creek as well as the biodiversity protection areas in the north containing high value vegetation 
communities and the grasslands within the TSR. These areas could be zoned as part of the Moree Master 
Plan as environmental protection or parks and recreation areas. 

Additional development controls and/or performance criteria that may be considered for the SAP include:  

◼ Areas with the environmental protection zones are to be retained and protected 

◼ Development is not located within the TSR, with the except of the Intermodal Sub-Precinct identified as 
part of the draft Structure Plan 

◼ Development will provide the following setbacks from riparian corridors to ensure waterways and native 
vegetation are not impacted by pollution and litter: 

− 10 m for 1st order streams (drainage feature of Halls Creek and Clarks Creek) 

− 20 m for 2nd order streams (Halls Creek) 

◼ Clearing for precinct development is to be minimised, where possible, and not extend beyond the 
boundary of the precinct  

8.4 State infrastructure contributions under the EP&A Act  

This option includes the works within areas which are generally under the control of the State such as the 
improvement of roadways, signage, interpretation areas etc. It may also relate to improvement of other 
State-controlled assets such as roadways, flood management and other projects being delivered by 
initiatives such as the Restart NSW Fund. 

8.5 Any other measure deemed to be an appropriate 

conservation measure 

This option provides the opportunity to include alternate measures that are specific to the area within the 
proposed SAP boundary. The Minister has the discretion to identify any other appropriate conservation 
measures. The following measures are considered to be potential alternate land-based conservation 
measures for offsets. 

8.5.1 Evergreen Precinct 

The Evergreen Precinct is located within the proposed SAP boundary identified on Figure 8.1 as the 
Desmodium camplocaulon offset area. This precinct could be utilised to preserve threatened species that 
have the potential to be impacted by future development within the proposed SAP boundary. This may allow 
the biodiversity values of the land to be recognised through the certification process. Options to preserve this 
area may include vermin proof fencing of this area which can be restocked with listed species such as:  

◼ Creeping tick-trefoil (Desmodium campylocaulon) 

◼ Slender Darling Pea (Swainsona murrayana) 

◼ Bluegrass (Dichanthium setosum) 

◼ Finger panic grass (Digitaria porrecta) 

These species all grow in the vegetation communities which exist within the Evergreen Precinct.  
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Information obtained under a request for information determined the presence of an existing management 
plan for Creeping tick-trefoil at the Evergreen Precinct located towards the southern half of the proposed 
SAP (located within the Recreation Precinct). For the purposes of this investigation it was not determined if 
the Creeping tick-trefoil management area exists under an official offset agreement. The land mapped within 
the area in which the management plan encompasses could be utilised as an offset site for the Moree SAP 
Project. Further investigation is required to determine the feasibility of this option as a land-based 
conservation measure that adequately addresses the biodiversity impacts of the certification.  

8.5.2 Off-site offsets 

Another option to meet the offset obligations is to establish a relationship with landholders to develop a 
Biodiversity Stewardship Agreement or purchase land within the greater Moree region which contains 
biodiversity values that will benefit from a conservation agreement.  

A review of satellite imagery of land surrounding the SAP investigation area has shown that there are several 
areas of native vegetation (outside the SAP investigation area) which may be suitable for such agreements. 
These potential off-site offset locations may greatly benefit from decreased stocking rates and some 
rehabilitation works to improve biodiversity values. For example, the land in proximity to the RAMSAR 
wetlands to the north-east of the proposed SAP boundary may be suitable to purchase and incorporate as 
part of the wetlands.  

8.5.3 Funding research opportunities 

Funding ecological research for relevant species may also be a potential offsetting option for the Moree SAP. 
This may be suitable for threatened species where there are recognised gaps in the current research such 
as: 

◼ Creeping tick-trefoil (Desmodium campylocaulon) 

◼ Slender Darling Pea (Swainsona murrayana) 

◼ Bluegrass (Dichanthium setosum) 

◼ Finger panic grass (Digitaria porrecta) 

Further research for these species is required to understand the ecology and impacts of disturbances on the 
specific species.  

8.5.4 Environmental Restoration and Rehabilitation Program 

The Environmental Restoration and Rehabilitaiton Program will provide proponents (ie community and 
government organisations) with funding opportunities to support the sustainable management and 
stewardship of significant environmental assets and services. A key component of offset obligations for 
strategic biodiversity certification applications is to outline the plan for implementation of the proposed 
conservation measures. This includes the framework for monitoring, reporting or auditing implementaiton of 
the conservation measures.  

The Environmental Restoration and Rehabilitation Program may assist in providing support to ensure the 
ongoing management and monitoring of potential stewardardship sites, environmental assets and services 
established to meet offset obligations for the Moree SAP. To be eligible for funding, projects must 
demonstrate how their project will contribute to: 

◼ Supporting threatened species recovery 
◼ Addressing climate change impacts on the natural environment – both mitigation and adaptation 
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The Moree SAP provides a range of opportunities to establish specific conservation measures to support 
threatened species recovery. As such, the Moree SAP may be eligible for the Environmental Restoration and 
Rehabilitation Program funding. Table 8.1 details potential specific conservation measures for threatened 
species identified within the proposed SAP boundary.  

Table 8.1 Conservation measures for threatened species 

Threatened species Conservation measures 

Flora  

Creeping tick-trefoil (Desmodium campylocaulon) 
Slender Darling Pea (Swainsona murrayana) 
Bluegrass (Dichanthium setosum) 
Finger panic grass (Digitaria porrecta) 

◼ Protect existing populations with the construction of stock-
proof fencing and eliminate introduced herbivores 

◼ Implement translocation strategies where existing 
populations occur within proposed SAP boundary 

◼ Establish management and translocation sites for threatened 
flora species (ie at the Desmodium campylocaulon offset 
area within the Evergreen Precinct) 

◼ Implement weed management strategies where the species 
exists 

◼ Fund research on threatened species to better understand 
their ecology, threats and recovery or local landcare groups 

◼ Rehabilitate and protect degraded areas of grassland habitat 
that will not be disturbed within proposed SAP boundary 

Fauna  

Magpie goose (Anseranas semipalmata) ◼ Implement fox controls in potential foraging and breeding 
habitat to limit fox predation 

◼ Exclude livestock from potential habitat to allow for recovery 

Threatened PCTs  

PCT 39: Coolabah - River Coobah - Lignum 
woodland wetland of frequently flooded floodplains 
mainly in the Darling Riverine Plains Bioregion 
PCT 56: Poplar Box - Belah woodland on clay-
loam soils on alluvial plains of north-central NSW 
PCT 52: Queensland Bluegrass +/- Mitchell Grass 
grassland on cracking clay floodplains and alluvial 
plains 
PCT 27: Weeping myall open woodland of the 
Darling Riverine Plains Bioregion and Brigalow 
Belt South Bioregion 

◼ Maintain flood functionality during high rainfall events  
◼ Implement regeneration programs (including weed control) 

within the protected biodiversity areas containing threatened 
PCTs (ie riparian vegetation along Halls Creek) 

◼ Exclude livestock to reduce impacts of overgrazing and allow 
PCTs to recover and regenerate 

◼ Implement invasive species management programs 
◼ Retain hollows, plant native hollow producing species, 

ensure that some trees are always left to grow to maturity, 
and as a last resort place artificial hollows (eg nest boxes) in 
areas currently lacking hollows 

◼ Retain fallen logs as fauna habitat. Large logs embedded in 
the soil create essential microhabitat for some species and 
hollow logs serve as shelter for other species 

◼ Fence riparian areas to prevent grazing of vegetation and 
erosion of stream banks particularly at Halls Creek and PCT 
56 along eastern boundary of the proposed SAP boundary 
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Figure 8.1 Potential offset sites 
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9 Recommendations and next steps 
The findings from this biodiversity assessment would support an application to obtain strategic biodiversity 
certification for the Moree SAP. It is likely that strategic biodiversity certification would be the most suitable 
pathway to obtain biodiversity certification for the Moree SAP with consideration of the following criteria:  

◼ The size of the land within the Moree SAP 

◼ The Master Plan for the Moree SAP that is established under the AP SEPP and EP&A Act. This Master 
Plan applies to the area identified within the draft Structure Plan.  

◼ The economic, social and environmental outcomes that the proposed biodiversity certification could 
facilitate, such as:  

− The opportunity to enhance the conservation values within a local and regional context 

− Improve the water quality within the SAP and receiving environments by improving and reinstating 
native vegetation within precinct buffers and riparian corridors  

− Enhance the biodiversity connectivity corridor through managing Mimosa infestations (ie within the 
grassland communities within the TSR) and reinstating native shrub species 

− The opportunity to purchase private land which could be incorporated into the nearby Terry Hie Hie 
Aboriginal Area or other nearby National Parks such as Bullala National Park 

As discussed in Section 2.2.1, strategic biodiversity certification is particularly advantageous due to the fact 
that additional conservation measures can be used to meet offset obligations (refer Section 8). These 
measures aim to enable a process that appropriately responds to cumulative impacts supporting the 
enhancement of conservation values at a landscape and regional scale. Further, key advantages of the 
strategic biodiversity certification process include: 

◼ Potential impacts on biodiversity values to be assessed during the planning stages 

◼ Development is able to be designed and located in a way that avoids and minimises likely impacts on 
areas of biodiversity value.  

The following section details recommendations and outlines the next steps involved to obtain strategic 
biodiversity certification for the Moree SAP in accordance with the steps detailed in Section 2.2.1.  

It is noted that a key component for all steps of the strategic biodiversity certification process is ongoing 
consultation with the relevant officers from EES to discuss the BAM and the viability of the potential offsetting 
options outlined in Section 8.5.  

9.1 Step 1 Plan and design 

Step 1 involves the plan and design for the project. The master planning process for the SAP would address 
Step 1 of the strategic biodiversity assessment process where development is to consider the area that 
forms part of the strategic biodiversity certification application as well as the land use changes and 
biodiversity values of the area.  

Once the Structure Plan is finalised, a declaration from the Minister for the Environment should be obtained 
to declare the SAP ‘strategic’. DPIE, as the proponent would apply for this declaration.  
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9.2 Step 2 Apply the Biodiversity Assessment Method and 

development a Biodiversity Certification Assessment 

Report 

Step 2 of the strategic biodiversity certification process involves applying the BAM and preparation of a 
BCAR to assess the biodiversity values within the SAP, and the impacts of future development. This step 
also involves identification of the biodiversity credits required to offset the impacts.  

As detailed in Section 2.2.1 there are three stages that form part of the BAM: 

◼ Stage 1 Biodiversity assessment of the biodiversity values  

◼ Stage 2 Impact assessment (biodiversity values and prescribed impacts)  

◼ Stage 3 Improving biodiversity values  

This report aims to satisfy the requirements of Stage 1 of the BAM with the anticipated steps to complete 
Stage 2 and Stage 3 outlined below. 

9.2.1  Stage 2 Impact assessment 

This section identifies future efforts anticipated for the completion of Stage 2 of the BAM for the Moree SAP. 
Stage 2 of the BAM requires the assessment and mitigation of residual impacts using best practice land use 
planning and conservation principles. Data and information gathered from Stage 1 (ie this report) is used to 
assess the impacts associated with the preferred Sructure Plan. Overall, Stage 2 would involve the following 
steps: 

◼ Determine the direct and indirect impacts on native vegetation and threatened species habitat as well as 
prescribed impacts 

◼ Apply the avoid, minimise and offset hierarchy assessing direct, indirect and prescribed biodiversity 
impacts associated with proposed activities within the proposed SAP boundary 

◼ Application of the no net loss standard through the calculation of the offset requirements for impacts on 
biodiversity values within the proposed SAP boundary 

◼ Establishment of the credit class and offset trading group for ecosystem credits and species credits for 
species associated with the plant communities within the proposed SAP boundary. 

These requirements will include targeted fauna searches for species associated with PCTs that will likely be 
impacted by the preferred Structure Plan, the number of BAM plots and their locations, aquatic surveys and 
any other additional surveys required.  

Additional surveys will be required during optimal conditions (ie after rain) to provide an accurate 
representation of the optimal vegetation condition to establish baseline biodiversity values for the purpose of 
offsets. 

Targeted surveys 

Based on the assessment of the preferred Structure Plan and the SAP investigation area to date the 
following flora and fauna species require targeted survey effort during the months described in the 
Threatened Biodiversity Database. If DPIE choose to develop stewardship sites to meet their offset 
obligations then the areas proposed to be used as stewardship sites will also require targeted survey effort. If 
the PCTs are the same in both the proposed SAP boundary and the stewardship site, then the survey 
requirements and timing will be the same. If, however, some areas are in a similar PCT but not the same the 
survey timing may differ.  
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Table 9.1 provides a summary of the species credit species within the proposed SAP boundary which 
require targeted surveys during Stage 2 of the BAM and the timing of those surveys. Additional species 
credit species may also be detected during field investigations of Stage 2 of the BAM that may also require 
targeted surveys. 

Table 9.1 Species credit species 

Common name Scientific name Survey months PCT 

Australian Bustard  Ardeotis australis  January to December 52 

Cyperus conicus  Cyperus conicus  January to May 52 

Creeping Tick-trefoil  Desmodium campylocaulon  November to May 52 

Bluegrass  Dichanthium setosum  November to May 52 

Finger Panic Grass  Digitaria porrecta  January and February  52 

Belson's Panic  Homopholis belsonii  December to April 52 

Koala  Phascolarctos cinereus  January to December Paddock trees 

Slender Darling Pea  Swainsona murrayana  September 52 

Aquatic environments and surveys 

An opportunity exists to improve water quality within the Moree SAP and receiving environments by 
improving and reinstating native vegetation within precinct buffers and riparian corridors. Specific vegetation, 
particularly species associated with GDE dependent PCTs along Halls Creek (refer Section 4.6) and 
associated with wet and dry environments can assist with improving water quality. Endemic reeds and rushs 
(e.g. Typha orientalis, Cyperus bifax) provide natural filtration removing sediment before overland flow enters 
waterways. By retaining riffles and baffles or reinstating in-stream structures (ie large logs) water movement 
can be slowed to further reduce movement of sediment and improve water quality. 

Based on the information obtained to date it is desirable that aquatic surveys occur to understand the 
suitability of Halls Creek to provide habitat for the Eel-tailed catfish and Murray cod during flood events be 
conducted. Furthermore, areas mapped as first order streams (refer Figure 3.3) can be ground-truthed to 
determine whether they are streams providing habitat or drainage features. 

Additional survey requirements 

Surveys undertaken for the purpose of this investigation occurred during a drought period. As such, the data 
derived from field investigations may not be representative of vegetation that would be present during 
optimal conditions. Future investigations would benefit from prioritising survey effort after rainfall events and 
during optimal conditions. This would ultimately gain the best representation of biodiversity values present at 
the site. Knowing the optimal vegetation condition is also important in establishing baseline biodiversity 
values for the purpose of offsets. Mid to late summer surveys are often considered the most suitable time in 
this bioregion provided adequate rains have fallen in the preceding 6 to 8 weeks. 

In addition to the timing of the surveys targeted surveys for those species listed only as MNES should also 
be conducted. This includes migratory bird species and some reptiles. These surveys can be coordinated to 
occur at the same time as the survey efforts required under the BAM as discussed in Section 9.2.1. 
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Future BAM plot locations 

The BAM requires that each area of vegetation be assessed not just on the number of PCTs present but also 
the condition of the individual patches of PCT. These assessment areas are divided into ‘zones’ by an 
Accredited Assessor based on their general health and condition. For example, low weed cover and high 
recruitment of native species would indicate ‘High’ quality vegetation but high weed cover and no recruitment 
of native trees would indicate ‘Low’ quality vegetation. As such, if there are three PCTs present but one has 
some high quality vegetation (ie intact native vegetation with all community structure present) and some low 
quality vegetation (ie some canopy trees and native grasses present) then you will have four zones which 
require survey, ie PCT 1, PCT 2, PCT 3 High and PCT 3 Low.  

The BAM also stipulates the minimum number of plots which must be completed depending upon the size of 
the impact area, refer Table 9.2 for the minimum plot requirements per PCT zone.  

Table 9.2 Minimum plot requirements per PCT zone 

Vegetation zone area (ha) Minimum number of plots required 

<2  1 

2 – 5  2 

5 – 20  3 

20 – 50  4 

50 – 100  5 

100 – 250  6 

250 – 1,000  7 or more if the vegetation condition is variable across the zone 
 
Further to the BAM plot locations collected in October 2020, Table 9.3 outlines the additional BAM plots 
recommended to be undertaken as part of the next stage of the strategic biodiversity certification process. 
The purpose of these BAM plots would be to build on the existing data collected and target those areas likely 
to be impacted (ie PCT 52) as well as assess the potential for stewardship in areas that will be protected (the 
remaining PCTs).   

Table 9.3 Additional BAM plots  

PCT Plots completed  BAM plots  

52 0 (due to drought conditions at the time of survey) 7 

39 2 (within the SAP investigation area, however, 
outside proposed SAP boundary) 

2 

55 0 2 

27 0 4 

56 medium condition 2 1 

56 low condition 1 0 
 
It is worth noting that the vegetaion integrity plots completed in October 2020 were done so during drought 
conditions. This may have impacted the vegetation integrity scores associated with those plots and further 
consultation should be undertaken with NSW EES to ensure this data will be accepted as part of the final 
assessment to obtain strategic biodiversity certification.  

9.2.2 Stage 3 Improving biodiversity values 

Stage 3 of the BAM predicts the improvement (or gain) in biodiversity values at a proposed biodiversity 
stewardship site, based on management actions, and to calculate biodiversity credits generated. Outcomes 
from Stage 1 assessment provides the baseline for vegetation integrity (VI) score and habitat suitability. 
Stage 3 would involve the following steps: 
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◼ Identification and survey of potential stewardship sites including BAM plots and targeted species surveys 
(refer to Table 9.3) 

◼ Improvement of biodiversity values to assess the anticipated improvement (or gain) in the vegetation 
integrity of native vegetation and habitat suitability for threatened species 

◼ Outline the required management actions that improve biodiversity values 

◼ Preparation of a management plan at stewardship sites 

◼ Determine the number of biodiversity credits created at the site from the improvement in biodiversity 
value 

◼ Determine the change (gain) in vegetation integrity score at a biodiversity stewardship sites. 

9.3 Step 3 Formal consultation with Council 

Step 3 involves formal consultation with Council. Consultation is required for applicants who are not a 
planning authority. In this instance, it is noted that DPIE would be the proponent for the strategic biodiversity 
certification application. While DPIE would be the proponent for the application, it is recommended that 
consultation is undertaken with MPSC through this process.   

9.4 Step 4 Submit the application  

Step 4 of the certification process includes submitting the application to NSW EES and commencement of 
public exhibition. It is noted that the application for certification will require the following documentation to be 
prepared by a BAM accredited person:  

◼ BCAR that has been prepared in accordance with the BAM 

◼ Conservation measures implementation plan 

◼ Biodiversity certification agreements (where applicable)  

9.5 Step 5 Assessment and determination 

Step 5 involves assessment of the application by the Minister for the Environment against the legislative 
requirements of the BC Act and BC Regulation. The Minister will then make a determination in relation to the 
application.  

9.6 Step 6 Ongoing review and compliance 

Step 6 of the strategic biodiversity certification process involves post-application activities such as review 
and compliance checks by EES to ensure compliance with conservation measures outlined in the 
conservation measures implementation plan.   
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10 Conclusion 
This biodiversity assessment identified areas of high biodiversity value within the SAP investigation area. 
These biodiversity values included threatened flora, fauna, riparian corrdiors and TECs. Through the EbD 
process, areas of high biodiversity value within the SAP investigation area were identified in the initial 
planning stages to inform the design of the draft Structure Plan. The draft Structure Plan considered these 
values in the placement of precincts and land uses, on balance with a range of factors including economic, 
operational and social.  

The avoidance and minimisation measures that have been applied in designing the draft Structure Plan 
include but are not limited to: 

◼ Avoiding high biodiversity values (and areas of significant cultural heritage value) associated with Halls 
Creek and the existing TSRs, including the implementation of appropriate buffers to riparian corridors 

◼ Avoiding high biodiversity values associated with the grassland and woodland communities within the 
north-eastern Regional Enterprise Precinct by creating Biodiversity Protection Areas. Further, this area 
will be used for low impact land uses as a buffer between residential areas to the north, and development 
within the SAP. 

◼ Largely avoiding high biodiversity values associated with the grassland communities within the TSR, with 
the exception of the location of the Intermodal Sub-precinct. It is noted that the location of the Intermodal 
Sub-precinct was considered from an environmental, economic, operational and social aspect.  

◼ Largely designing precincts to be located within Category 1 land and minimising disturbance of PCTs as 
far as is reasonably practicable 

Table 10.1 identifies the mapped areas of each PCT within the SAP investigation area, the areas of PCTs 
that may be impacted by development as part of the draft Structure Plan (noting that this is a 40-year 
development horizon) and the areas of PCTs that have been avoided/protected through the EbD process. It 
is noted that these calculations are subject to change should amendments be made to the precincts shown 
in the draft Structure Plan.  

Table 10.1 Areas of PCTs impacted and protected in the draft Structure Plan 

PCT Impacted  Protected 

ha ha 

1 0.00 3.60 

27 0.00 43.01 

39 0.00 29.54 

52 212.30 387.80 

55 0.00 2.22 

56 0.00 14.60 

Total 212.30 480.77 

 
Additional potential impacts on threatened flora, fauna and communities, waterways, isolation and 
fragmentation are also discussed in the context of the preferred Structure Plan, as well as a range of 
mitigation measures and offsetting options. 

It is understood that DPIE will progress the development of the SAP and will seek to achieve strategic 
biodiversity assessment status from the Minister for the Environment. This report aims to satisfy the 
requirements of Stage 1 of the BCAR. Stages 2 and 3 of the BCAR will be required as a part of the 
approvals process for the Moree SAP. Further field assessment including threatened species surveys would 
be required under the BAM in order to satisfy statutory requirements and develop the BCAR. These survey 
requirements are detailed in Section 9.2.1. 
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Should the project be declared ‘strategic’ this will allow DPIE to explore a range of options which may be 
used to meet potential offset obligations. These options have been discussed in detail in Section 8 of this 
report and include standard retirement of credits, like for like offsets, and other strategic options.  
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Appendix A 

BAM Plot Data 

Kingdom Class Family Species 
code 

Scientific name Exotic Common name BAM 
1 

BAM 
2 

BAM 
3 

BAM 
4 

BAM 
5  

BAM 
6  

BAM 
7 

Plantae Flora Fabaceae 
(Mimosoideae) 

3872 Acacia salicina   Cooba           X   

Plantae Flora Amaranthaceae 6478 Alternanthera denticulata   Lesser Joyweed X             

Plantae Flora Rubiaceae DIGI Asperula spp.   A herb           X   

Plantae Flora Poaceae 4778 Astrebla lappacea   Curly Mitchell Grass   X           

Plantae Flora Poaceae   Astrebla spp.             X     

Plantae Flora Chenopodiaceae 2061 Atriplex muelleri   Mueller's Saltbush   X       X X 

Plantae Flora Poaceae 10384 Austrostipa aristiglumis   Plains Grass X             

Plantae Flora Poaceae   Austrostipa spp.               X   

Plantae Flora Nyctaginaceae   Boerhavia spp.         X X X X   

Plantae Flora Brassicaceae 5178 Brassica spp.     X X X   X X X 

Plantae Flora Asphodelaceae   Bulbine bulbosa   Bulbine Lily           X   

Plantae Flora Capparaceae 6374 Capparis lasiantha   Nepine           X   

Plantae Flora Poaceae 9134 Chloris divaricata var. 
divaricata 

  Slender Chloris           X X 

Plantae Flora Convolvulaceae 2220 Convolvulus erubescens   Pink Bindweed     X         

Plantae Flora Convolvulaceae   Convolvulus spp. *         X X X X 

Plantae Flora Cucurbitaceae 11072 Cucumis myriocarpus 
subsp. leptodermis 

* Paddy Melon       X       

Plantae Flora Fabaceae 
(Faboideae) 

  Cullen spp.   3 leaves - Emu foot 
has 2 

        X     

Plantae Flora Fabaceae 
(Faboideae) 

10674 Cullen tenax   Emu-foot     X   X X   

Plantae Flora Cyperaceae 2374 Cyperus gracilis   Slender Flat-sedge X X           

Plantae Flora Poaceae 7485 Dichanthium sericeum   Queensland 
Bluegrass 

X X X X       
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Kingdom Class Family Species 
code 

Scientific name Exotic Common name BAM 
1 

BAM 
2 

BAM 
3 

BAM 
4 

BAM 
5  

BAM 
6  

BAM 
7 

Plantae Flora Poaceae DIGI Digitaria spp.   A Finger Grass           X X 

Plantae Flora Chenopodiaceae 2111 Einadia nutans   Climbing Saltbush           X   

Plantae Flora Poaceae 4940 Eleusine tristachya * Goose Grass   X     X     

Plantae Flora Poaceae 6721 Enteropogon acicularis   Curly Windmill Grass           X X 

Plantae Flora Poaceae 6721 Enteropogon spp.     X X   X       

Plantae Flora Poaceae ERAG Eragrostis spp. * A Lovegrass X X           

Plantae Flora Poaceae ERAG Eragrostis spp. * Granite lovegrass       X       

Plantae Flora Myoporaceae 8602 Eremophila debilis   Amulla               

Plantae Flora Apiaceae    Eryngium ovinum   Blue devil           X   

Plantae Flora Myrtaceae 8930 Eucalyptus coolabah   Coolibah           X   

Plantae Flora Myrtaceae 10023 Eucalyptus populnea    Poplar box X X           

Plantae Flora Asteraceae   Euchiton spp.?   Green Cudweed?         X     

Plantae Flora Fabaceae   Glycine microphylla   Narrow leaf glycine X             

Plantae Flora Amaranthaceae 7056 Gomphrena celosioides * Gomphrena Weed X             

Plantae Flora Goodeniaceae 3181 Goodenia fascicularis   Mallee Goodenia X             

Plantae Flora Goodeniaceae 3182 Goodenia glabra   Smooth Goodenia X             

Plantae Flora Goodeniaceae GOOD Goodenia spp.       X X X X X   

Plantae Flora Malvaceae 3648 Hibiscus trionum   Flower-of-an-hour X X   X X X   

Plantae Flora Poaceae 11388 Lachnagrostis filiformis               X   

Plantae Flora Brassicaceae 3674 Lepidium pp.   Peppergrasses X           X 

Plantae Flora Poaceae 5032 Lolium perenne * Perennial Ryegrass         X     

Plantae Flora Solanaceae 6040 Lycium ferocissimum * African Boxthorn X     X     X 

Plantae Flora Myrsinaceae 14614 Lysimachia arvensis * Scarlet Pimpernel     X         

Plantae Flora Chenopodiaceae 2138 Maireana microphylla   Small-leaf Bluebush         X     

Plantae Flora     Malvaceae spp.       X         X 

Plantae Flora Malvaceae 7206 Malvastrum americanum * Spiked Malvastrum X     X       
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Kingdom Class Family Species 
code 

Scientific name Exotic Common name BAM 
1 

BAM 
2 

BAM 
3 

BAM 
4 

BAM 
5  

BAM 
6  

BAM 
7 

Plantae Flora Fabaceae 
(Faboideae) 

2922 Medicago polymorpha * Burr Medic X     X X   X 

Plantae Flora Cactaceae 1872 Opuntia aurantiaca * Tiger Pear           X   

Plantae Flora Cactaceae 1875 Opuntia stricta * Common Prickly Pear X             

Plantae Flora Oxalidaceae OXAL Oxalis spp.           X       

Plantae Flora Poaceae 5064 Panicum 
queenslandicum 

  Yadbila Grass X   X X X     

Plantae Flora Poaceae 5064 Panicum spp.             X X X 

Plantae Flora Poaceae 7172 Paspalidium distans     X             

Plantae Flora Poaceae 7172 Paspalidium spp.         X X X X X 

Plantae Flora Plantaginaceae 4691 Plantago debilis   Shade Plantain   X           

Plantae Flora Plantaginaceae   Plantago spp.             X     

Plantae Flora Portulacaceae 5324 Portulaca oleracea   Pigweed X         X   

Plantae Flora Portulacaceae 5324 Portulaca spp.             X   X 

Plantae Flora Chenopodiaceae 2170 Sclerolaena birchii   Galvinized Burr           X   

Plantae Flora Chenopodiaceae 2185 Sclerolaena muricata   Black Rolypoly   X       X X 

Plantae Flora Chenopodiaceae   Sclerolaena spp.     X             

Plantae Flora Malvaceae 3673 Sida rhombifolia * Paddy's Lucerne   X           

Plantae Flora Malvaceae   Sida spp.                X X 

Plantae Flora Malvaceae 3674 Sida trichopoda   High Sida X             

Plantae Flora Solanaceae SOLA Solanum spp. *   X   X X       

Plantae Flora Asteraceae   Sonchus spp.         X X X X   

Plantae Flora Poaceae 5177 Sporobolus caroli   Fairy Grass X X   X   X X 

Plantae Flora Poaceae 5179 Sporobolus creber   Slender Rat's Tail 
Grass 

        X     

Plantae Flora Aizoaceae 11185 Tetragonia tetragonioides   New Zealand Spinach           X X 

Plantae Flora Fabaceae 
(Mimosoideae) 

12157 Vachellia farnesiana   Mimosa Bush X   X X X X X 



 

 
 
 

4 
 
 

Project number 509754  File 20210401 - Moree SAP - C.3.2A Biodiversity Report - Final.docx 2021-04-01  Revision 2   
 

Kingdom Class Family Species 
code 

Scientific name Exotic Common name BAM 
1 

BAM 
2 

BAM 
3 

BAM 
4 

BAM 
5  

BAM 
6  

BAM 
7 

Plantae Flora Rhamnaceae 6377 Ventilago viminalis   Supple Jack   X           

Plantae Flora Verbenaceae   Verbena spp.             X     

Plantae Flora Asteraceae   Vittadinia spp.     X X X X X     

Plantae Flora Campanulaceae 1929 Wahlenbergia communis   Tufted Bluebell       X       

Plantae Flora Asteraceae 7130 Xanthium occidentale * Noogoora Burr     X         

Plantae Flora Chenopodiaceae       Saltbush - Mueller's 
saltbush 

X             

Plantae Flora Chenopodiaceae       Ruby saltbush X X       X X 

Plantae Flora Asteraceae       Grey billy buttons X             

Plantae Flora         White everlasting X X           

Plantae Flora         Blue trumpet X             

Plantae Flora Asteraceae       Small billy buttons       X       

Plantae Flora         Curcumbasi X     X X X X 

Plantae Flora         Unknown forbe         X     

Plantae Flora Myrtaceae 8932 Eucalyptus coolabah 
subsp. excerata 

                X 

Plantae Flora Poaceae 4833 Chloris truncata   Windmill Grass             X 

Plantae Flora Geraniaceae 3141 Erodium spp.                 X 

Plantae Flora Cucurbitaceae 9436 Citrullus lanatus var. 
lanatus 

* Wild Melon, Camel 
Melon,Bitter 

            X 

Plantae Flora Rutaceae 5800 Geijera parviflora   Wilga             X 

Plantae Flora Chenopodiaceae   Salsola tragus   Soft Roly-poly             X 

Plantae Flora Poaceae 6540 Cynodon dactylon   Common Couch             X 

Plantae Flora Poaceae 7607 Echinochloa colona   Awnless Barnyard 
Grass 

            X 
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Appendix B  
Database search results 

  



Table 1 BioNet Atlas listed species records within search area 

Kingdom Class Family Species 
Code 

Scientific Name Exotic Common Name NSW 
status 

Comm. 
status 

Records 

Animalia Aves Anseranatidae 0199 Anseranas semipalmata 

 

Magpie Goose V,P 

 

1 

Animalia Aves Accipitridae 0225 Hieraaetus morphnoides   Little Eagle V,P   2 

Animalia Aves Accipitridae 0230 Lophoictinia isura 

 

Square-tailed Kite V,P,3 

 

1 

Animalia Aves Strigidae 0246 Ninox connivens   Barking Owl V,P,3   1 

Animalia Mammalia Phascolarctidae 1162 Phascolarctos cinereus 

 

Koala V,P V 1 

Animalia Mammalia Emballonuridae 1321 Saccolaimus flaviventris   Yellow-bellied Sheathtail-bat V,P   1 

Plantae Flora Fabaceae 
(Faboideae) 

2835 Desmodium campylocaulon 

 

Creeping Tick-trefoil E1 

 

46 

Plantae Flora Fabaceae 
(Faboideae) 

3048 Swainsona murrayana   Slender Darling Pea V V 1 

Plantae Flora Poaceae 4895 Dichanthium setosum 

 

Bluegrass V V 2 

Plantae Flora Poaceae 6850 Digitaria porrecta   Finger Panic Grass E1   8 
Table Notes: 

V – Vulnerable P – Protected 3- Category 3 sensitive species E1 – Endangered  

Table 2 BioNet Atlas all species records within search area 

Kingdom Class Family Species 
Code 

Scientific Name Exotic Common Name NSW 
status 

Comm. 
status 

Records 

Animalia Amphibia Myobatrachidae 3059 Limnodynastes fletcheri 

 

Long-thumbed Frog P 

 

3 

Animalia Amphibia Myobatrachidae 3062 Limnodynastes salmini   Salmon Striped Frog P   3 

Animalia Amphibia Myobatrachidae 3063 Limnodynastes tasmaniensis 

 

Spotted Grass Frog P 

 

2 

Animalia Amphibia Myobatrachidae 3098 Notaden bennettii   Crucifix Frog P   1 

Animalia Amphibia Hylidae 3020 Cyclorana cultripes 

 

Knife-footed Frog P 

 

1 

Animalia Amphibia Hylidae 3171 Litoria caerulea   Green Tree Frog P   3 



Animalia Amphibia Hylidae 3191 Litoria latopalmata 

 

Broad-palmed Frog P 

 

2 

Animalia Amphibia Hylidae 3204 Litoria peronii   Peron's Tree Frog P   1 

Animalia Reptilia Gekkonidae 2076 Diplodactylus tessellatus 

 

Tessellated Gecko P 

 

1 

Animalia Reptilia Gekkonidae 2077 Diplodactylus vittatus   Wood Gecko P   1 

Animalia Reptilia Gekkonidae 2082 Gehyra dubia 

 

Dubious Dtella P 

 

1 

Animalia Reptilia Gekkonidae 2105 Heteronotia binoei   Bynoe's Gecko P   1 

Animalia Reptilia Gekkonidae 2078 Strophurus williamsi 

 

Eastern Spiny-tailed Gecko P 

 

1 

Animalia Reptilia Pygopodidae 2165 Delma tincta   Excitable Delma P   1 

Animalia Reptilia Pygopodidae 2911 Pygopus schraderi 

 

Eastern Hooded Scaly-foot P 

 

2 

Animalia Reptilia Scincidae 5156 Cryptoblepharus australis   Inland Snake-eyed Skink P   1 

Animalia Reptilia Scincidae T222 Cryptoblepharus pannosus 

 

Ragged Snake-eyed Skink P 

 

1 

Animalia Reptilia Scincidae 2375 Ctenotus robustus   Robust Ctenotus P   2 

Animalia Reptilia Scincidae 2429 Egernia striolata 

 

Tree Skink P 

 

3 

Animalia Reptilia Scincidae 2526 Morethia boulengeri   South-eastern Morethia Skink P   1 

Animalia Reptilia Scincidae 2580 Tiliqua scincoides 

 

Eastern Blue-tongue P 

 

1 

Animalia Reptilia Agamidae 2177 Pogona barbata   Bearded Dragon P   1 

Animalia Reptilia Agamidae 2257 Tympanocryptis 
tetraporophora 

 

Eyrean Earless Dragon P 

 

1 

Animalia Reptilia Varanidae 2271 Varanus gouldii   Gould's Goanna P   1 

Animalia Reptilia Varanidae 2283 Varanus varius 

 

Lace Monitor P 

 

1 

Animalia Reptilia Typhlopidae 2603 Anilios proximus   Proximus Blind Snake P   2 

Animalia Reptilia Typhlopidae 2606 Anilios wiedii 

 

Brown-snouted Blind Snake P 

 

1 

Animalia Reptilia Elapidae 2711 Brachyurophis australis   Coral Snake P   1 

Animalia Reptilia Elapidae 2660 Denisonia devisi 

 

De Vis' Banded Snake P 

 

1 

Animalia Reptilia Elapidae 2669 Furina diadema   Red-naped Snake P   1 

Animalia Reptilia Elapidae 2673 Hemiaspis damelii 

 

Grey Snake P 

 

3 

Animalia Reptilia Elapidae 2675 Hoplocephalus bitorquatus   Pale-headed Snake V,P   1 



Animalia Reptilia Elapidae 2726 Parasuta dwyeri 

 

Dwyer's Snake P 

 

1 

Animalia Reptilia Elapidae 2692 Pseudechis guttatus   Spotted Black Snake P   2 

Animalia Reptilia Elapidae 2693 Pseudechis porphyriacus 

 

Red-bellied Black Snake P 

 

2 

Animalia Reptilia Elapidae 2699 Pseudonaja textilis   Eastern Brown Snake P   4 

Animalia Reptilia Elapidae 2734 Vermicella annulata 

 

Bandy-bandy P 

 

2 

Animalia Aves Casuariidae 0001 Dromaius novaehollandiae   Emu P   1 

Animalia Aves Phasianidae 0011 Coturnix ypsilophora 

 

Brown Quail P 

 

1 

Animalia Aves Anseranatidae 0199 Anseranas semipalmata   Magpie Goose V,P   2 

Animalia Aves Anatidae 0211 Anas gracilis 

 

Grey Teal P 

 

7 

Animalia Aves Anatidae 0208 Anas superciliosa   Pacific Black Duck P   37 

Animalia Aves Anatidae 0202 Chenonetta jubata 

 

Australian Wood Duck P 

 

22 

Animalia Aves Anatidae 0203 Cygnus atratus   Black Swan P   2 

Animalia Aves Anatidae 0205 Dendrocygna eytoni 

 

Plumed Whistling-Duck P 

 

2 

Animalia Aves Podicipedidae 0061 Tachybaptus 
novaehollandiae 

  Australasian Grebe P   2 

Animalia Aves Columbidae 0957 Columba livia * Rock Dove 

  

1 

Animalia Aves Columbidae 0031 Geopelia cuneata   Diamond Dove P   2 

Animalia Aves Columbidae 0032 Geopelia humeralis 

 

Bar-shouldered Dove P 

 

1 

Animalia Aves Columbidae 9931 Geopelia striata   Peaceful Dove P   2 

Animalia Aves Columbidae 0043 Ocyphaps lophotes 

 

Crested Pigeon P 

 

10 

Animalia Aves Columbidae 0034 Phaps chalcoptera   Common Bronzewing P   1 

Animalia Aves Columbidae 0989 Streptopelia chinensis * Spotted Turtle-Dove 

  

2 

Animalia Aves Podargidae 0313 Podargus strigoides   Tawny Frogmouth P   16 

Animalia Aves Anhingidae 8731 Anhinga novaehollandiae 

 

Australasian Darter P 

 

15 

Animalia Aves Phalacrocoracidae 0100 Microcarbo melanoleucos   Little Pied Cormorant P   7 

Animalia Aves Phalacrocoracidae 0096 Phalacrocorax carbo 

 

Great Cormorant P 

 

2 



Animalia Aves Phalacrocoracidae 0097 Phalacrocorax sulcirostris   Little Black Cormorant P   4 

Animalia Aves Phalacrocoracidae 0099 Phalacrocorax varius 

 

Pied Cormorant P 

 

2 

Animalia Aves Pelecanidae 0106 Pelecanus conspicillatus   Australian Pelican P   6 

Animalia Aves Ciconiidae 0183 Ephippiorhynchus asiaticus 

 

Black-necked Stork E1,P 

 

1 

Animalia Aves Ardeidae 0186 Ardea intermedia   Intermediate Egret P   7 

Animalia Aves Ardeidae 8712 Ardea modesta 

 

Eastern Great Egret P 

 

4 

Animalia Aves Ardeidae 0189 Ardea pacifica   White-necked Heron P   6 

Animalia Aves Ardeidae 0185 Egretta garzetta 

 

Little Egret P 

 

3 

Animalia Aves Ardeidae 0188 Egretta novaehollandiae   White-faced Heron P   9 

Animalia Aves Ardeidae 0192 Nycticorax caledonicus 

 

Nankeen Night Heron P 

 

3 

Animalia Aves Threskiornithidae 0182 Platalea flavipes   Yellow-billed Spoonbill P   1 

Animalia Aves Threskiornithidae 0181 Platalea regia 

 

Royal Spoonbill P 

 

2 

Animalia Aves Threskiornithidae 0178 Plegadis falcinellus   Glossy Ibis P   4 

Animalia Aves Threskiornithidae 0179 Threskiornis molucca 

 

Australian White Ibis P 

 

13 

Animalia Aves Threskiornithidae 0180 Threskiornis spinicollis   Straw-necked Ibis P   4 

Animalia Aves Accipitridae 0221 Accipiter fasciatus 

 

Brown Goshawk P 

 

1 

Animalia Aves Accipitridae 0220 Accipiter novaehollandiae   Grey Goshawk P   1 

Animalia Aves Accipitridae 0224 Aquila audax 

 

Wedge-tailed Eagle P 

 

1 

Animalia Aves Accipitridae 0232 Elanus axillaris   Black-shouldered Kite P   2 

Animalia Aves Accipitridae 0228 Haliastur sphenurus 

 

Whistling Kite P 

 

1 

Animalia Aves Accipitridae 0225 Hieraaetus morphnoides   Little Eagle V,P   2 

Animalia Aves Accipitridae 0230 Lophoictinia isura 

 

Square-tailed Kite V,P,3 

 

2 



Animalia Aves Accipitridae 0229 Milvus migrans   Black Kite P   2 

Animalia Aves Falconidae 0240 Falco cenchroides 

 

Nankeen Kestrel P 

 

5 

Animalia Aves Falconidae 0235 Falco longipennis   Australian Hobby P   2 

Animalia Aves Rallidae 0059 Fulica atra 

 

Eurasian Coot P 

 

9 

Animalia Aves Rallidae 0056 Gallinula tenebrosa   Dusky Moorhen P   10 

Animalia Aves Rallidae 0058 Porphyrio porphyrio 

 

Purple Swamphen P 

 

14 

Animalia Aves Recurvirostridae 0146 Himantopus himantopus   Black-winged Stilt P   2 

Animalia Aves Recurvirostridae 0148 Recurvirostra 
novaehollandiae 

 

Red-necked Avocet P 

 

1 

Animalia Aves Charadriidae 0133 Vanellus miles   Masked Lapwing P   2 

Animalia Aves Scolopacidae 0163 Calidris acuminata 

 

Sharp-tailed Sandpiper P C,J,K 1 

Animalia Aves Scolopacidae 0168 Gallinago hardwickii   Latham's Snipe P J,K 1 

Animalia Aves Cacatuidae 0269 Cacatua galerita 

 

Sulphur-crested Cockatoo P 

 

16 

Animalia Aves Cacatuidae 0271 Cacatua sanguinea   Little Corella P   1 

Animalia Aves Cacatuidae 0273 Eolophus roseicapillus 

 

Galah P 

 

18 

Animalia Aves Cacatuidae 0274 Nymphicus hollandicus   Cockatiel P   5 

Animalia Aves Psittacidae 0280 Aprosmictus erythropterus 

 

Red-winged Parrot P 

 

2 

Animalia Aves Psittacidae 0291 Barnardius zonarius 
barnardi 

  [Mallee Ringneck] P   1 

Animalia Aves Psittacidae 0310 Melopsittacus undulatus 

 

Budgerigar P 

 

1 

Animalia Aves Psittacidae 0286 Platycercus adscitus   Pale-headed Rosella P   4 

Animalia Aves Psittacidae T039 Platycercus sp. 

 

Unidentified Rosella P 

 

2 

Animalia Aves Psittacidae 0295 Psephotus haematonotus   Red-rumped Parrot P   3 

Animalia Aves Psittacidae 9947 Trichoglossus haematodus 

 

Rainbow Lorikeet P 

 

10 

Animalia Aves Cuculidae 0348 Scythrops novaehollandiae   Channel-billed Cuckoo P   1 

Animalia Aves Strigidae 0246 Ninox connivens 

 

Barking Owl V,P,3 

 

1 



Animalia Aves Strigidae 9922 Ninox novaeseelandiae   Southern Boobook P   2 

Animalia Aves Alcedinidae 0319 Ceyx azureus 

 

Azure Kingfisher P 

 

1 

Animalia Aves Alcedinidae 0322 Dacelo novaeguineae   Laughing Kookaburra P   13 

Animalia Aves Alcedinidae 0326 Todiramphus sanctus 

 

Sacred Kingfisher P 

 

2 

Animalia Aves Coraciidae 0318 Eurystomus orientalis   Dollarbird P   2 

Animalia Aves Ptilonorhynchidae 0680 Ptilonorhynchus maculatus 

 

Spotted Bowerbird P 

 

2 

Animalia Aves Maluridae 0529 Malurus cyaneus   Superb Fairy-wren P   4 

Animalia Aves Maluridae 0536 Malurus lamberti 

 

Variegated Fairy-wren P 

 

2 

Animalia Aves Maluridae 0535 Malurus leucopterus   White-winged Fairy-wren P   1 

Animalia Aves Acanthizidae 0471 Acanthiza nana 

 

Yellow Thornbill P 

 

1 

Animalia Aves Acanthizidae 0488 Sericornis frontalis   White-browed Scrubwren P   1 

Animalia Aves Acanthizidae 0465 Smicrornis brevirostris 

 

Weebill P 

 

2 

Animalia Aves Meliphagidae 0640 Acanthagenys rufogularis   Spiny-cheeked Honeyeater P   2 

Animalia Aves Meliphagidae 0641 Entomyzon cyanotis 

 

Blue-faced Honeyeater P 

 

2 

Animalia Aves Meliphagidae 0635 Manorina flavigula   Yellow-throated Miner P   5 

Animalia Aves Meliphagidae 0634 Manorina melanocephala 

 

Noisy Miner P 

 

6 

Animalia Aves Meliphagidae 0646 Philemon citreogularis   Little Friarbird P   1 

Animalia Aves Meliphagidae 0625 Ptilotula penicillatus 

 

White-plumed Honeyeater P 

 

2 

Animalia Aves Campephagidae 0424 Coracina novaehollandiae   Black-faced Cuckoo-shrike P   4 

Animalia Aves Campephagidae 0430 Lalage sueurii 

 

White-winged Triller P 

 

1 

Animalia Aves Oriolidae 0671 Oriolus sagittatus   Olive-backed Oriole P   1 

Animalia Aves Artamidae 0543 Artamus leucorynchus 

 

White-breasted Woodswallow P 

 

2 

Animalia Aves Artamidae 0700 Cracticus nigrogularis   Pied Butcherbird P   4 

Animalia Aves Artamidae T022 Cracticus sp. 

 

Unidentified Butcherbird P 

 

2 

Animalia Aves Artamidae 0705 Cracticus tibicen   Australian Magpie P   11 

Animalia Aves Artamidae 0702 Cracticus torquatus 

 

Grey Butcherbird P 

 

3 



Animalia Aves Artamidae 0694 Strepera graculina   Pied Currawong P   1 

Animalia Aves Rhipiduridae 0361 Rhipidura albiscapa 

 

Grey Fantail P 

 

1 

Animalia Aves Rhipiduridae 0364 Rhipidura leucophrys   Willie Wagtail P   3 

Animalia Aves Corvidae 0930 Corvus coronoides 

 

Australian Raven P 

 

6 

Animalia Aves Corvidae 0954 Corvus mellori   Little Raven P   1 

Animalia Aves Monarchidae 0415 Grallina cyanoleuca 

 

Magpie-lark P 

 

12 

Animalia Aves Monarchidae 9955 Myiagra inquieta   Restless Flycatcher P   1 

Animalia Aves Corcoracidae 0693 Corcorax melanorhamphos 

 

White-winged Chough P 

 

1 

Animalia Aves Corcoracidae 0675 Struthidea cinerea   Apostlebird P   1 

Animalia Aves Cisticolidae 0525 Cisticola exilis 

 

Golden-headed Cisticola P 

 

1 

Animalia Aves Acrocephalidae 0524 Acrocephalus australis   Australian Reed-Warbler P   3 

Animalia Aves Megaluridae 0509 Cincloramphus mathewsi 

 

Rufous Songlark P 

 

1 

Animalia Aves Timaliidae 0574 Zosterops lateralis   Silvereye P   1 

Animalia Aves Hirundinidae 0357 Hirundo neoxena 

 

Welcome Swallow P 

 

4 

Animalia Aves Hirundinidae 0360 Petrochelidon ariel   Fairy Martin P   2 

Animalia Aves Hirundinidae 0359 Petrochelidon nigricans 

 

Tree Martin P 

 

1 

Animalia Aves Sturnidae 0998 Sturnus tristis * Common Myna     3 

Animalia Aves Sturnidae 0999 Sturnus vulgaris * Common Starling 

  

5 

Animalia Aves Nectariniidae 0564 Dicaeum hirundinaceum   Mistletoebird P   1 

Animalia Aves Estrildidae 0655 Taeniopygia bichenovii 

 

Double-barred Finch P 

 

4 

Animalia Aves Estrildidae 0653 Taeniopygia guttata   Zebra Finch P   2 

Animalia Aves Passeridae 0995 Passer domesticus * House Sparrow 

  

1 

Animalia Mammalia Tachyglossidae 1003 Tachyglossus aculeatus   Short-beaked Echidna P   7 

Animalia Mammalia Phascolarctidae 1162 Phascolarctos cinereus 

 

Koala V,P V 35 

Animalia Mammalia Petauridae 1138 Petaurus breviceps   Sugar Glider P   1 

Animalia Mammalia Phalangeridae 1113 Trichosurus vulpecula 

 

Common Brushtail Possum P 

 

4 

Animalia Mammalia Macropodidae 1260 Macropus dorsalis   Black-striped Wallaby E1,P   1 

Animalia Mammalia Macropodidae 1265 Macropus giganteus 

 

Eastern Grey Kangaroo P 

 

22 

Animalia Mammalia Macropodidae 1275 Macropus rufus   Red Kangaroo P   3 



Animalia Mammalia Macropodidae T085 Macropus sp. 

 

kangaroo / wallaby P 

 

38 

Animalia Mammalia Macropodidae 1242 Wallabia bicolor   Swamp Wallaby P   3 

Animalia Mammalia Pteropodidae 1281 Pteropus scapulatus 

 

Little Red Flying-fox P 

 

8 

Animalia Mammalia Pteropodidae T087 Pteropus sp.   Flying-fox P   6 

Animalia Mammalia Emballonuridae 1321 Saccolaimus flaviventris 

 

Yellow-bellied Sheathtail-bat V,P 

 

1 

Animalia Mammalia Molossidae 1324 Austronomus australis   White-striped Freetail-bat P   1 

Animalia Mammalia Molossidae 1938 Mormopterus ridei 

 

Eastern Free-tailed Bat P 

 

1 

Animalia Mammalia Molossidae T091 Mormopterus sp.   mastiff-bat P   1 

Animalia Mammalia Vespertilionidae 1349 Chalinolobus gouldii 

 

Gould's Wattled Bat P 

 

1 

Animalia Mammalia Vespertilionidae 1335 Nyctophilus geoffroyi   Lesser Long-eared Bat P   1 

Animalia Mammalia Vespertilionidae 1364 Scotorepens balstoni 

 

Inland Broad-nosed Bat P 

 

1 

Animalia Mammalia Vespertilionidae 1362 Scotorepens greyii   Little Broad-nosed Bat P   1 

Animalia Mammalia Vespertilionidae 1365 Scotorepens orion 

 

Eastern Broad-nosed Bat P 

 

1 

Animalia Mammalia Muridae 1415 Hydromys chrysogaster   Water-rat P   1 

Animalia Mammalia Muridae 1461 Pseudomys gouldii 

 

Gould's Mouse E4,P X 1 

Animalia Mammalia Canidae 1532 Vulpes vulpes * Fox     6 

Animalia Mammalia Felidae 1536 Felis catus * Cat 

  

1 

Animalia Mammalia Leporidae 1511 Lepus capensis * Brown Hare     1 

Animalia Mammalia Leporidae 1510 Oryctolagus cuniculus * Rabbit 

  

4 

Animalia Mammalia Suidae 1514 Sus scrofa * Pig     1 

Plantae Flora Aizoaceae 11185 Tetragonia tetragonioides 

 

New Zealand Spinach 

  

3 

Plantae Flora Aizoaceae 7795 Trianthema portulacastrum * Giant Pigweed     1 

Plantae Flora Aizoaceae 7094 Zaleya galericulata subsp. 
australis 

    

1 



Plantae Flora Amaranthaceae 9093 Amaranthus macrocarpus 
var. pallidus 

        1 

Plantae Flora Amaranthaceae 1058 Amaranthus mitchellii 

 

Boggabri Weed 

  

2 

Plantae Flora Amaranthaceae 7056 Gomphrena celosioides * Gomphrena Weed     1 

Plantae Flora Amaranthaceae 8523 Ptilotus semilanatus 

 

Lambs tails 

  

1 

Plantae Flora Apiaceae 1098 Ammi majus * Bishop's Weed     1 

Plantae Flora Apiaceae 11195 Cyclospermum leptophyllum * Slender Celery 

  

1 

Plantae Flora Apiaceae 1109 Daucus glochidiatus   Native Carrot     2 

Plantae Flora Apiaceae 10871 Eryngium paludosum 

 

Long Eryngium 

  

2 

Plantae Flora Apocynaceae 1164 Alstonia constricta   Quinine Bush     2 

Plantae Flora Apocynaceae 1227 Gomphocarpus fruticosus * Narrow-leaved Cotton Bush 

  

1 

Plantae Flora Asteraceae 11056 Brachyscome dentata         1 

Plantae Flora Asteraceae 6566 Brachyscome melanocarpa 

 

Black-seeded Daisy 

  

1 

Plantae Flora Asteraceae 7674 Brachyscome trachycarpa   Smooth Daisy     1 

Plantae Flora Asteraceae 1328 Calendula arvensis * Field Marigold 

  

4 

Plantae Flora Asteraceae 1337 Calotis cuneifolia   Purple Burr-Daisy     1 

Plantae Flora Asteraceae 1344 Calotis lappulacea 

 

Yellow Burr-daisy 

  

2 

Plantae Flora Asteraceae 7929 Calotis scabiosifolia var. 
scabiosifolia 

        1 

Plantae Flora Asteraceae 1348 Calotis scapigera 

 

Tufted Burr-daisy 

  

1 

Plantae Flora Asteraceae 12702 Calotis xanthosoidea *       1 

Plantae Flora Asteraceae 12099 Calyptocarpus vialis * Creeping Cinderella Weed 

  

1 

Plantae Flora Asteraceae 1359 Carthamus tinctorius * Safflower     1 

Plantae Flora Asteraceae 1386 Centipeda thespidioides 

 

Desert Sneezeweed 

  

1 

Plantae Flora Asteraceae 1397 Cichorium intybus * Chicory     1 

Plantae Flora Asteraceae 1400 Cirsium vulgare * Spear Thistle 

  

3 



Plantae Flora Asteraceae 1404 Conyza bonariensis * Flaxleaf Fleabane     2 

Plantae Flora Asteraceae 10138 Conyza canadensis var. 
canadensis 

* Canadian Fleabane 

  

1 

Plantae Flora Asteraceae 10154 Craspedia haplorrhiza   Billy Buttons P   1 

Plantae Flora Asteraceae 7903 Eclipta platyglossa 

 

Yellow Twin-heads 

  

1 

Plantae Flora Asteraceae 9690 Euchiton sphaericus   Star Cudweed     1 

Plantae Flora Asteraceae 13989 Glossocardia bidens 

 

Cobbler's Tack 

  

1 

Plantae Flora Asteraceae 1472 Helianthus annuus * Common Sunflower     2 

Plantae Flora Asteraceae 15124 Hypochaeris albiflora * White Flatweed 

  

1 

Plantae Flora Asteraceae 8788 Hypochaeris radicata * Catsear     1 

Plantae Flora Asteraceae 1550 Lactuca serriola * Prickly Lettuce 

  

2 

Plantae Flora Asteraceae 12049 Leiocarpa panaetioides   Wooly Buttons     2 

Plantae Flora Asteraceae 15129 Leontodon rhagadioloides * Cretan Weed 

  

1 

Plantae Flora Asteraceae 8884 Onopordum acanthium 
subsp. acanthium 

* Scotch Thistle     1 

Plantae Flora Asteraceae 8818 Rhodanthe polyphylla 

    

1 

Plantae Flora Asteraceae 10166 Schkuhria pinnata var. 
abrotanoides 

* Dwarf Marigold     1 

Plantae Flora Asteraceae 1650 Scolymus maculatus * Spotted Thistle 

  

2 

Plantae Flora Asteraceae 8627 Senecio cunninghamii var. 
cunninghamii 

        2 

Plantae Flora Asteraceae 7753 Senecio murrayanus 

    

3 

Plantae Flora Asteraceae 11627 Senecio queenslandicus         1 

Plantae Flora Asteraceae 1690 Sonchus oleraceus * Common Sowthistle 

  

3 

Plantae Flora Asteraceae 10164 Verbesina encelioides subsp. 
encelioides 

* Crownbeard     2 

Plantae Flora Asteraceae 1716 Vittadinia muelleri 

    

1 

Plantae Flora Asteraceae 1717 Vittadinia pterochaeta   Rough Fuzzweed     1 

Plantae Flora Asteraceae 7130 Xanthium occidentale * Noogoora Burr 

  

4 

Plantae Flora Asteraceae 1729 Xanthium spinosum * Bathurst Burr     2 



Plantae Flora Azollaceae 9260 Azolla filiculoides 

 

Pacific Azolla 

  

1 

Plantae Flora Boraginaceae 8707 Buglossoides arvensis * Sheepweed     1 

Plantae Flora Brassicaceae 14753 Brassica rapa subsp. 
campestris 

* Turnip 

  

1 

Plantae Flora Brassicaceae 1813 Harmsiodoxa puberula         1 

Plantae Flora Brassicaceae 1815 Lepidium africanum * Common Peppercress 

  

1 

Plantae Flora Brassicaceae 1820 Lepidium fasciculatum   Bundled Peppercress     1 

Plantae Flora Brassicaceae 1841 Rapistrum rugosum * Turnip Weed 

  

1 

Plantae Flora Brassicaceae 1850 Sinapis arvensis * Charlock     1 

Plantae Flora Brassicaceae SISY Sisymbrium spp. * 

   

1 

Plantae Flora Cactaceae 1872 Opuntia aurantiaca * Tiger Pear     2 

Plantae Flora Cactaceae OPUN Opuntia spp. * 

   

1 

Plantae Flora Cactaceae 7659 Opuntia stricta var. stricta * Common Prickly Pear     1 

Plantae Flora Campanulaceae 14937 Lobelia concolor 

 

Poison Pratia 

  

2 

Plantae Flora Cannabaceae 1939 Cannabis sativa * Indian Hemp     1 

Plantae Flora Capparaceae 6374 Capparis lasiantha 

 

Nepine 

  

3 

Plantae Flora Capparaceae 1945 Capparis mitchellii   Native Orange     1 

Plantae Flora Caryophyllaceae 9799 Silene vulgaris subsp. 
vulgaris 

* Bladder Campion 

  

1 

Plantae Flora Casuarinaceae 2019 Casuarina cristata   Belah     1 

Plantae Flora Celastraceae 14672 Denhamia cunninghamii 

    

1 

Plantae Flora Chenopodiaceae 6368 Atriplex leptocarpa   Slender-fruit Saltbush     3 

Plantae Flora Chenopodiaceae 2061 Atriplex muelleri 

 

Mueller's Saltbush 

  

2 

Plantae Flora Chenopodiaceae 2070 Atriplex semibaccata   Creeping Saltbush     3 

Plantae Flora Chenopodiaceae 2075 Atriplex suberecta 

    

1 



Plantae Flora Chenopodiaceae 2084 Chenopodium album * Fat Hen     1 

Plantae Flora Chenopodiaceae 2085 Chenopodium ambrosioides * Mexican Tea 

  

1 

Plantae Flora Chenopodiaceae 14529 Dysphania pumilio   Small Crumbweed     2 

Plantae Flora Chenopodiaceae 2111 Einadia nutans 

 

Climbing Saltbush 

  

1 

Plantae Flora Chenopodiaceae 6482 Einadia nutans subsp. 
nutans 

  Climbing Saltbush     3 

Plantae Flora Chenopodiaceae 7489 Einadia trigonos subsp. 
leiocarpa 

    

3 

Plantae Flora Chenopodiaceae 2114 Enchylaena tomentosa   Ruby Saltbush     5 

Plantae Flora Chenopodiaceae 2122 Maireana brevifolia 

    

1 

Plantae Flora Chenopodiaceae 2126 Maireana coronata   Crown Fissure-weed     1 

Plantae Flora Chenopodiaceae 2127 Maireana decalvans 

 

Black Cotton Bush 

  

1 

Plantae Flora Chenopodiaceae 2138 Maireana microphylla   Small-leaf Bluebush     1 

Plantae Flora Chenopodiaceae MAIR Maireana spp. 

 

Cotton Bush, Bluebush, Fissure-
weed 

  

1 

Plantae Flora Chenopodiaceae 2161 Rhagodia spinescens   Thorny Saltbush     5 

Plantae Flora Chenopodiaceae RHAG Rhagodia spp. 

    

1 

Plantae Flora Chenopodiaceae 14594 Salsola australis         1 



Plantae Flora Chenopodiaceae 11153 Salsola tragus subsp. tragus 

 

Buckbush,Soft Rolpoly, Saltwort 

  

2 

Plantae Flora Chenopodiaceae 2165 Scleroblitum atriplicinum   Purple Goosefoot     3 

Plantae Flora Chenopodiaceae 2167 Sclerolaena anisacanthoides 

 

Yellow Burr 

  

2 

Plantae Flora Chenopodiaceae 2170 Sclerolaena birchii   Galvinized Burr     1 

Plantae Flora Chenopodiaceae 2172 Sclerolaena calcarata 

 

Redburr 

  

1 

Plantae Flora Chenopodiaceae 7570 Sclerolaena muricata var. 
muricata 

  Black Rolypoly     4 

Plantae Flora Chenopodiaceae 7799 Sclerolaena muricata var. 
villosa 

 

Black Rolypoly 

  

1 

Plantae Flora Chenopodiaceae 12873 Sclerolaena sp. A         1 

Plantae Flora Chenopodiaceae SCLR Sclerolaena spp. 

 

Copperburr, Poverty-bush 

  

1 

Plantae Flora Chenopodiaceae 2192 Sclerolaena tricuspis   Giant Redburr     1 

Plantae Flora Commelinaceae 6788 Murdannia graminea 

    

1 

Plantae Flora Convolvulaceae 2220 Convolvulus erubescens   Pink Bindweed     1 

Plantae Flora Convolvulaceae 11616 Convolvulus graminetinus 

    

2 

Plantae Flora Convolvulaceae 2287 Cuscuta campestris * Golden Dodder     1 

Plantae Flora Convolvulaceae 2222 Dichondra repens 

 

Kidney Weed 

  

1 

Plantae Flora Convolvulaceae 2228 Ipomoea lonchophylla         1 

Plantae Flora Convolvulaceae 2232 Polymeria longifolia 

    

1 

Plantae Flora Cucurbitaceae 11072 Cucumis myriocarpus subsp. 
leptodermis 

* Paddy Melon     1 

Plantae Flora Cyperaceae 2351 Cyperus bifax 

 

Downs Nutgrass 

  

1 



Plantae Flora Cyperaceae 2407 Cyperus victoriensis         1 

Plantae Flora Cyperaceae 2422 Eleocharis pusilla 

    

1 

Plantae Flora Cyperaceae 2490 Schoenoplectus validus         1 

Plantae Flora Euphorbiaceae 9193 Chamaesyce dallachyana 

    

1 

Plantae Flora Euphorbiaceae 8560 Chamaesyce drummondii   Caustic Weed     3 

Plantae Flora Euphorbiaceae 9130 Chamaesyce hirta * Asthma Plant 

  

2 

Plantae Flora Euphorbiaceae 8631 Chamaesyce sp. B         1 

Plantae Flora Euphorbiaceae 2722 Euphorbia planiticola 

 

Plains Spurge 

  

1 

Plantae Flora Euphorbiaceae 6900 Euphorbia tannensis subsp. 
eremophila 

        1 

Plantae Flora Euphorbiaceae 11947 Homalanthus populifolius 

    

1 

Plantae Flora Euphorbiaceae 2761 Ricinus communis * Castor Oil Plant     1 

Plantae Flora Fabaceae 
(Caesalpinioideae) 

6644 Senna barclayana 

 

Smooth Senna 

  

1 

Plantae Flora Fabaceae 
(Caesalpinioideae) 

12080 Senna circinnata         1 

Plantae Flora Fabaceae 
(Caesalpinioideae) 

12016 Senna form taxon 
'petiolaris' 

 

Woody Cassia 

  

1 

Plantae Flora Fabaceae 
(Faboideae) 

9141 Crotalaria dissitiflora subsp. 
dissitiflora 

  Grey Rattlepod     3 

Plantae Flora Fabaceae 
(Faboideae) 

10674 Cullen tenax 

 

Emu-foot 

  

7 

Plantae Flora Fabaceae 
(Faboideae) 

2835 Desmodium campylocaulon   Creeping Tick-trefoil E1   39 

Plantae Flora Fabaceae 
(Faboideae) 

9357 Erythrina crista-galli * Cockspur Coral Tree 

  

1 



Plantae Flora Fabaceae 
(Faboideae) 

8522 Glycine latifolia         2 

Plantae Flora Fabaceae 
(Faboideae) 

2908 Lotus cruentus 

 

Red-flowered Lotus 

  

1 

Plantae Flora Fabaceae 
(Faboideae) 

2918 Medicago laciniata * Cut-leaved Medic     2 

Plantae Flora Fabaceae 
(Faboideae) 

2926 Medicago truncatula * Barrel Medic 

  

1 

Plantae Flora Fabaceae 
(Faboideae) 

15128 Oxytes brachypoda   Large Tick-trefoil     1 

Plantae Flora Fabaceae 
(Faboideae) 

3026 Rhynchosia australis 

 

Native Rock Trefoil 

  

2 

Plantae Flora Fabaceae 
(Faboideae) 

7304 Rhynchosia minima         1 

Plantae Flora Fabaceae 
(Faboideae) 

7462 Sesbania cannabina var. 
cannabina 

 

Sesbania Pea 

  

5 

Plantae Flora Fabaceae 
(Faboideae) 

10069 Swainsona bracteata         1 

Plantae Flora Fabaceae 
(Faboideae) 

3041 Swainsona galegifolia 

 

Smooth Darling Pea 

  

2 

Plantae Flora Fabaceae 
(Faboideae) 

3048 Swainsona murrayana   Slender Darling Pea V V 1 

Plantae Flora Fabaceae 
(Faboideae) 

11177 Swainsona queenslandica 

 

Smooth Darling Pea 

  

2 

Plantae Flora Fabaceae 
(Faboideae) 

TRIF Trifolium spp. *       3 

Plantae Flora Fabaceae 
(Faboideae) 

3096 Vicia monantha * Square-stemmed Vetch 

  

2 

Plantae Flora Fabaceae 
(Faboideae) 

9397 Vicia monantha subsp. 
triflora 

*       2 



Plantae Flora Fabaceae 
(Faboideae) 

8904 Vigna lanceolata var. 
lanceolata 

    

1 

Plantae Flora Fabaceae 
(Mimosoideae) 

3738 Acacia cheelii   Motherumbah     1 

Plantae Flora Fabaceae 
(Mimosoideae) 

3746 Acacia conferta 

 

Crowded-leaved Wattle 

  

1 

Plantae Flora Fabaceae 
(Mimosoideae) 

8269 Acacia deanei subsp. deanei   Deane's Wattle     3 

Plantae Flora Fabaceae 
(Mimosoideae) 

9697 Acacia excelsa subsp. 
excelsa 

 

Ironwood 

  

1 

Plantae Flora Fabaceae 
(Mimosoideae) 

3788 Acacia harpophylla   Brigalow     1 

Plantae Flora Fabaceae 
(Mimosoideae) 

12032 Acacia homalophylla <--> 
melvillei 

    

1 

Plantae Flora Fabaceae 
(Mimosoideae) 

3845 Acacia paradoxa   Kangaroo Thorn     1 

Plantae Flora Fabaceae 
(Mimosoideae) 

3848 Acacia pendula 

 

Weeping Myall, Boree 

  

3 

Plantae Flora Fabaceae 
(Mimosoideae) 

10922 Acacia penninervis var. 
penninervis 

  Mountain Hickory     1 

Plantae Flora Fabaceae 
(Mimosoideae) 

3872 Acacia salicina 

 

Cooba 

  

7 

Plantae Flora Fabaceae 
(Mimosoideae) 

3879 Acacia stenophylla   River Cooba     1 

Plantae Flora Fabaceae 
(Mimosoideae) 

3898 Acacia victoriae 

    

1 

Plantae Flora Fabaceae 
(Mimosoideae) 

10823 Neptunia gracilis f. gracilis   Sensitive Plant     1 

Plantae Flora Fabaceae 
(Mimosoideae) 

12157 Vachellia farnesiana * Mimosa Bush 

  

19 

Plantae Flora Gentianaceae 13834 Schenkia spicata   Spike Centaury     1 



Plantae Flora Geraniaceae 3141 Erodium cicutarium * Common Crowfoot 

  

1 

Plantae Flora Geraniaceae 8226 Geranium solanderi var. 
solanderi 

        2 

Plantae Flora Goodeniaceae 3181 Goodenia fascicularis 

 

Mallee Goodenia 

  

1 

Plantae Flora Haloragaceae 3252 Haloragis heterophylla   Variable Raspwort     1 

Plantae Flora Juncaceae 3315 Juncus aridicola 

 

Tussock Rush 

  

1 

Plantae Flora Juncaceae JUNC Juncus spp.         2 

Plantae Flora Lamiaceae 3381 Marrubium vulgare * White Horehound 

  

1 

Plantae Flora Lamiaceae 3389 Moluccella laevis * Molucca Balm     2 

Plantae Flora Lamiaceae 3446 Salvia verbenaca * Vervain 

  

1 

Plantae Flora Lamiaceae 14963 Teucrium junceum         1 

Plantae Flora Lamiaceae 3458 Westringia eremicola 

 

Slender Westringia 

  

1 

Plantae Flora Loranthaceae 7198 Amyema pendula subsp. 
longifolia 

        1 

Plantae Flora Malvaceae ABUT Abutilon spp. 

 

Lantern-bush 

  

2 

Plantae Flora Malvaceae 8961 Brachychiton populneus 
subsp. populneus 

        1 

Plantae Flora Malvaceae 3648 Hibiscus trionum 

 

Flower-of-an-hour 

  

3 

Plantae Flora Malvaceae 3657 Malva parviflora * Small-flowered Mallow     3 

Plantae Flora Malvaceae 7206 Malvastrum americanum * Spiked Malvastrum 

  

1 

Plantae Flora Malvaceae 3659 Malvastrum 
coromandelianum 

  Prickly Malvastrum     1 

Plantae Flora Malvaceae 3664 Sida corrugata 

 

Corrugated Sida 

  

2 

Plantae Flora Malvaceae 3669 Sida intricata         1 

Plantae Flora Malvaceae 3673 Sida rhombifolia * Paddy's Lucerne 

  

1 

Plantae Flora Malvaceae 3674 Sida trichopoda   High Sida     2 

Plantae Flora Marsileaceae 8803 Marsilea drummondii 

 

Common Nardoo 

  

1 

Plantae Flora Meliaceae 3681 Owenia acidula   Gruie     1 

Plantae Flora Myoporaceae 8602 Eremophila debilis 

 

Amulla 

  

4 

Plantae Flora Myoporaceae 3955 Myoporum montanum   Western Boobialla     1 



Plantae Flora Myrtaceae 3971 Angophora floribunda 

 

Rough-barked Apple 

  

3 

Plantae Flora Myrtaceae CALL Callistemon spp.         1 

Plantae Flora Myrtaceae 4019 Callistemon viminalis 

 

Weeping Bottlebrush 

  

1 

Plantae Flora Myrtaceae 9744 Corymbia tessellaris   Carbeen     2 

Plantae Flora Myrtaceae 6360 Eucalyptus camaldulensis 

 

River Red Gum 

  

4 

Plantae Flora Myrtaceae 8930 Eucalyptus coolabah   Coolibah     2 

Plantae Flora Myrtaceae 8931 Eucalyptus coolabah subsp. 
coolabah 

    

1 

Plantae Flora Myrtaceae 4154 Eucalyptus pilligaensis   Narrow-leaved Grey Box     1 

Plantae Flora Myrtaceae 10023 Eucalyptus populnea subsp. 
bimbil 

 

Bimble Box 

  

3 

Plantae Flora Myrtaceae EUCA Eucalyptus spp.         1 

Plantae Flora Myrtaceae 6390 Melaleuca bracteata 

 

Black Tea-tree 

  

3 

Plantae Flora Nyctaginaceae 6753 Boerhavia coccinea   Tarvine     1 

Plantae Flora Nyctaginaceae 6841 Boerhavia dominii 

 

Tarvine 

  

2 

Plantae Flora Oleaceae 6695 Notelaea microcarpa var. 
microcarpa 

        1 

Plantae Flora Onagraceae 4330 Epilobium hirtigerum 

    

1 

Plantae Flora Orchidaceae 6399 ^^Cymbidium canaliculatum   Tiger Orchid P,2   3 

Plantae Flora Orchidaceae CYMB Cymbidium spp. 

  

P 

 

1 

Plantae Flora Orobanchaceae 7778 Euphrasia collina subsp. 
paludosa 

  Eyebright     1 

Plantae Flora Oxalidaceae 4613 Oxalis corniculata * Creeping Oxalis 

  

1 

Plantae Flora Oxalidaceae 4621 Oxalis perennans         3 

Plantae Flora Oxalidaceae 9292 Oxalis thompsoniae * 

   

1 

Plantae Flora Papaveraceae 7115 Argemone ochroleuca 
subsp. ochroleuca 

* Mexican Poppy     2 

Plantae Flora Poaceae 14896 Anthosachne scabra 

 

Wheatgrass, Common 
Wheatgrass 

  

1 



Plantae Flora Poaceae 4758 Aristida echinata         2 

Plantae Flora Poaceae 6713 Aristida latifolia 

 

Featherop Wiregrass 

  

1 

Plantae Flora Poaceae 4762 Aristida leptopoda   White Speargrass     4 

Plantae Flora Poaceae 4770 Aristida ramosa 

 

Purple Wiregrass 

  

1 

Plantae Flora Poaceae 7273 Astrebla elymoides   Hoop Mitchell Grass     2 

Plantae Flora Poaceae 4778 Astrebla lappacea 

 

Curly Mitchell Grass 

  

3 

Plantae Flora Poaceae 7566 Astrebla squarrosa   Bull Mitchell Grass     1 

Plantae Flora Poaceae 10384 Austrostipa aristiglumis 

 

Plains Grass 

  

3 

Plantae Flora Poaceae 4787 Bothriochloa biloba   Lobed Bluegrass     4 

Plantae Flora Poaceae 10346 Bothriochloa bladhii subsp. 
bladhii 

 

Forest Bluegrass 

  

2 

Plantae Flora Poaceae 7559 Bothriochloa decipiens var. 
decipiens 

  Pitted Bluegrass     1 

Plantae Flora Poaceae 4789 Bothriochloa erianthoides 

 

Satintop Grass 

  

6 

Plantae Flora Poaceae 6882 Bothriochloa ewartiana   Desert Bluegrass     2 

Plantae Flora Poaceae 4790 Bothriochloa macra 

 

Red Grass 

  

1 

Plantae Flora Poaceae 4804 Bromus arenarius   Sand Brome     1 

Plantae Flora Poaceae 4808 Bromus inermis * Awnless Brome 

  

1 

Plantae Flora Poaceae 14862 Cenchrus longisetus * Feathertop, White Foxtail     1 

Plantae Flora Poaceae 9134 Chloris divaricata var. 
divaricata 

 

Slender Chloris 

  

2 

Plantae Flora Poaceae 4833 Chloris truncata   Windmill Grass     4 

Plantae Flora Poaceae 4834 Chloris ventricosa 

 

Tall Chloris 

  

1 

Plantae Flora Poaceae 6540 Cynodon dactylon   Common Couch     4 

Plantae Flora Poaceae 7178 Dactyloctenium radulans 

 

Button Grass 

  

1 

Plantae Flora Poaceae 7485 Dichanthium sericeum   Queensland Bluegrass     3 

Plantae Flora Poaceae 7645 Dichanthium sericeum 
subsp. sericeum 

 

Queensland Bluegrass 

  

5 

Plantae Flora Poaceae 4895 Dichanthium setosum   Bluegrass V V 2 

Plantae Flora Poaceae 6857 Digitaria brownii 

 

Cotton Panic Grass 

  

1 



Plantae Flora Poaceae 4907 Digitaria divaricatissima   Umbrella Grass     1 

Plantae Flora Poaceae 6850 Digitaria porrecta 

 

Finger Panic Grass E1 

 

8 

Plantae Flora Poaceae DIGI Digitaria spp.         1 

Plantae Flora Poaceae 4920 Diplachne fusca 

 

Brown Beetle Grass 

  

3 

Plantae Flora Poaceae 7607 Echinochloa colona   Awnless Barnyard Grass     1 

Plantae Flora Poaceae 4923 Echinochloa crus-galli * Barnyard Grass 

  

2 

Plantae Flora Poaceae 6456 Echinochloa frumentacea * Siberian Millet     1 

Plantae Flora Poaceae 4925 Echinochloa inundata 

 

Marsh Millet 

  

4 

Plantae Flora Poaceae 7283 Echinochloa oryzoides * Hairy Millet     1 

Plantae Flora Poaceae ECHI Echinochloa spp. 

    

1 

Plantae Flora Poaceae 13429 Elymus fertilis         1 

Plantae Flora Poaceae 13974 Elymus plurinervis 

    

1 

Plantae Flora Poaceae 9159 Enneapogon truncatus   Bottlewashers     2 

Plantae Flora Poaceae 6721 Enteropogon acicularis 

 

Curly Windmill Grass 

  

6 

Plantae Flora Poaceae 4967 Eragrostis parviflora   Weeping Lovegrass     3 

Plantae Flora Poaceae 6378 Eragrostis setifolia 

 

Neverfail 

  

1 

Plantae Flora Poaceae 4974 Eragrostis tenuifolia * Elastic Grass     1 

Plantae Flora Poaceae 4983 Eriochloa crebra 

 

Cup Grass, Tall Cupgrass 

  

1 

Plantae Flora Poaceae 7335 Eriochloa pseudoacrotricha   Early Spring Grass     2 

Plantae Flora Poaceae 7602 Eulalia aurea 

 

Silky Browntop 

  

1 

Plantae Flora Poaceae 4996 Glyceria australis   Australian Sweetgrass     1 

Plantae Flora Poaceae 5000 Hainardia cylindrica * Common Barbgrass 

  

1 

Plantae Flora Poaceae 5012 Hordeum leporinum * Barley Grass     1 

Plantae Flora Poaceae 13449 Isachne miliacea 

    

4 

Plantae Flora Poaceae 11388 Lachnagrostis filiformis         1 

Plantae Flora Poaceae 7726 Leptochloa digitata 

 

Umbrella Canegrass 

  

6 

Plantae Flora Poaceae 5029 Leptochloa peacockii         1 

Plantae Flora Poaceae 5049 Panicum antidotale * Giant Panic Grass 

  

2 

Plantae Flora Poaceae 5052 Panicum buncei   Native Panic     4 



Plantae Flora Poaceae 5054 Panicum coloratum * Coolah Grass 

  

1 

Plantae Flora Poaceae 6395 Panicum decompositum   Native Millet     9 

Plantae Flora Poaceae 9331 Panicum queenslandicum 
var. queenslandicum 

 

Yabila Grass 

  

2 

Plantae Flora Poaceae 5073 Paspalidium aversum   Bent Summer Grass     3 

Plantae Flora Poaceae 5077 Paspalidium constrictum 

 

Knottybutt Grass 

  

1 

Plantae Flora Poaceae 5080 Paspalidium globoideum   Shotgrass     2 

Plantae Flora Poaceae 5086 Paspalum dilatatum * Paspalum 

  

1 

Plantae Flora Poaceae 5129 Poa fordeana   Sweet Swamp-grass     1 

Plantae Flora Poaceae 14304 Rytidosperma bipartitum 

 

Wallaby Grass 

  

4 

Plantae Flora Poaceae 14306 Rytidosperma carphoides   Short Wallaby Grass     1 

Plantae Flora Poaceae RYTI Rytidosperma spp. 

    

1 

Plantae Flora Poaceae 5169 Setaria verticillata * Whorled Pigeon Grass     1 

Plantae Flora Poaceae 9322 Sorghum bicolor subsp. 
drummondii 

* 

   

1 

Plantae Flora Poaceae 5177 Sporobolus caroli   Fairy Grass     2 

Plantae Flora Poaceae 5179 Sporobolus creber 

 

Slender Rat's Tail Grass 

  

1 

Plantae Flora Poaceae 5181 Sporobolus elongatus   Slender Rat's Tail Grass     1 

Plantae Flora Poaceae 5182 Sporobolus mitchellii 

 

Rat's Tail Couch 

  

1 

Plantae Flora Poaceae 5218 Thellungia advena   Coolibah Grass     7 

Plantae Flora Poaceae 5220 Themeda avenacea 

 

Native Oatgrass 

  

2 

Plantae Flora Poaceae 7770 Themeda triandra         1 

Plantae Flora Poaceae 5234 Triticum aestivum * Wheat 

  

1 

Plantae Flora Poaceae 5236 Urochloa mosambicensis * Sabi Grass     1 

Plantae Flora Poaceae 5237 Urochloa panicoides * Urochloa Grass 

  

1 

Plantae Flora Poaceae 8516 Vulpia muralis * Wall Fescue     1 

Plantae Flora Poaceae 13475 Walwhalleya proluta 

    

1 

Plantae Flora Polygonaceae 5277 Persicaria attenuata         1 

Plantae Flora Polygonaceae 5282 Persicaria lapathifolia 

 

Pale Knotweed 

  

1 

Plantae Flora Polygonaceae 5284 Persicaria orientalis   Princes Feathers     1 



Plantae Flora Polygonaceae 5296 Rumex brownii 

 

Swamp Dock 

  

2 

Plantae Flora Polygonaceae 5304 Rumex tenax   Shiny Dock     1 

Plantae Flora Portulacaceae 5324 Portulaca oleracea 

 

Pigweed 

  

2 

Plantae Flora Ranunculaceae 5491 Adonis microcarpa * Pheasant's Eye     4 

Plantae Flora Ranunculaceae 13519 Clematis decipiens 

    

2 

Plantae Flora Ranunculaceae 5496 Clematis microphylla   Small-leaved Clematis     1 

Plantae Flora Ranunculaceae 6769 Ranunculus pentandrus var. 
pentandrus 

    

2 

Plantae Flora Ranunculaceae 8810 Ranunculus pumilio var. 
pumilio 

        1 

Plantae Flora Ranunculaceae 9640 Ranunculus sessiliflorus var. 
pilulifer 

 

Common Buttercup 

  

1 

Plantae Flora Rhamnaceae 5564 Discaria pubescens   Australian Anchor Plant     1 

Plantae Flora Rhamnaceae 5591 Pomaderris prunifolia 

 

Plum-leaf Pomaderris 

  

1 

Plantae Flora Rhamnaceae 6377 Ventilago viminalis   Supple Jack     1 

Plantae Flora Rubiaceae 11943 Psydrax oleifolia 

    

1 

Plantae Flora Rutaceae 5800 Geijera parviflora   Wilga     3 

Plantae Flora Rutaceae 5836 Zieria cytisoides 

 

Downy Zieria 

  

1 

Plantae Flora Santalaceae 6384 Santalum lanceolatum   Northern Sandalwood     1 

Plantae Flora Sapindaceae 7015 Alectryon oleifolius 

 

Western Rosewood 

  

1 

Plantae Flora Sapindaceae 7085 Alectryon oleifolius subsp. 
elongatus 

        4 

Plantae Flora Sapindaceae 6365 Atalaya hemiglauca 

 

Whitewood 

  

2 

Plantae Flora Sapindaceae 6573 Dodonaea sinuolata subsp. 
sinuolata 

        1 

Plantae Flora Scrophulariaceae 11115 Maurandya barclayana * 

   

1 

Plantae Flora Scrophulariaceae 5982 Mimulus gracilis   Slender Monkey-flower     1 

Plantae Flora Solanaceae 6027 Cestrum parqui * Green Cestrum 

  

2 

Plantae Flora Solanaceae 6040 Lycium ferocissimum * African Boxthorn     10 



Plantae Flora Solanaceae 6045 Nicotiana glauca * Tree Tobacco 

  

1 

Plantae Flora Solanaceae 7052 Nicotiana megalosiphon 
subsp. megalosiphon 

  Long-flowered Tobacco-bush     1 

Plantae Flora Solanaceae 6056 Physalis ixocarpa * Ground Cherry 

  

1 

Plantae Flora Solanaceae 8384 Solanum dianthophorum         1 

Plantae Flora Solanaceae 6081 Solanum esuriale 

 

Quena 

  

4 

Plantae Flora Solanaceae 6089 Solanum linearifolium   Mountain Kangaroo Apple     1 

Plantae Flora Solanaceae 6097 Solanum papaverifolium 

    

4 

Plantae Flora Solanaceae 6101 Solanum pseudocapsicum * Madeira Winter Cherry     1 

Plantae Flora Solanaceae SOLA Solanum spp. 

    

1 

Plantae Flora Solanaceae 6115 Solanum vescum         1 

Plantae Flora Thymelaeaceae 6184 Pimelea neo-anglica 

 

Poison Pimelea 

  

2 

Plantae Flora Thymelaeaceae 6192 Pimelea strigosa         1 

Plantae Flora Typhaceae TYPH Typha spp. 

    

2 

Plantae Flora Ulmaceae 6761 Trema tomentosa var. 
aspera 

  Native Peach     1 

Plantae Flora Verbenaceae 11134 Phyla canescens * Lippia 

  

1 

Plantae Flora Verbenaceae 11187 Verbena africana *       1 

Plantae Flora Verbenaceae 10717 Verbena gaudichaudii 

 

Verbena 

  

2 

Plantae Flora Verbenaceae 6259 Verbena officinalis * Common Verbena     1 

Plantae Flora Verbenaceae 6261 Verbena supina * Trailing Verbena 

  

3 

Plantae Flora Zygophyllaceae 9230 Tribulus micrococcus   Spineless Caltrop     2 

Plantae Flora Zygophyllaceae 7655 Tribulus terrestris * Cat-head 

  

2 

Plantae Flora Zygophyllaceae 6354 Zygophyllum glaucum   Pale Twinleaf     1 
Table Notes: 

V – Vulnerable P – Protected 3- Category 3 sensitive species E1 – Endangered E4 – Extinct in the wild 

 

 



EPBC Act Protected Matters Report

This report provides general guidance on matters of national environmental significance and other matters
protected by the EPBC Act in the area you have selected.

Information on the coverage of this report and qualifications on data supporting this report are contained in the
caveat at the end of the report.

Information is available about Environment Assessments and the EPBC Act including significance guidelines,
forms and application process details.

Other Matters Protected by the EPBC Act
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Summary

This part of the report summarises the matters of national environmental significance that may occur in, or may
relate to, the area you nominated. Further information is available in the detail part of the report, which can be
accessed by scrolling or following the links below. If you are proposing to undertake an activity that may have a
significant impact on one or more matters of national environmental significance then you should consider the
Administrative Guidelines on Significance.

Matters of National Environmental Significance

Listed Threatened Ecological Communities:

Listed Migratory Species:

4

Great Barrier Reef Marine Park:

Wetlands of International Importance:

Listed Threatened Species:

None

13

1

None

National Heritage Places:

Commonwealth Marine Area:

World Heritage Properties:

4

None

8

The EPBC Act protects the environment on Commonwealth land, the environment from the actions taken on
Commonwealth land, and the environment from actions taken by Commonwealth agencies. As heritage values of a
place are part of the 'environment', these aspects of the EPBC Act protect the Commonwealth Heritage values of a
Commonwealth Heritage place. Information on the new heritage laws can be found at
http://www.environment.gov.au/heritage

This part of the report summarises other matters protected under the Act that may relate to the area you nominated.
Approval may be required for a proposed activity that significantly affects the environment on Commonwealth land,
when the action is outside the Commonwealth land, or the environment anywhere when the action is taken on
Commonwealth land. Approval may also be required for the Commonwealth or Commonwealth agencies proposing to
take an action that is likely to have a significant impact on the environment anywhere.

A permit may be required for activities in or on a Commonwealth area that may affect a member of a listed threatened
species or ecological community, a member of a listed migratory species, whales and other cetaceans, or a member of
a listed marine species.

Other Matters Protected by the EPBC Act

None

None

None

Listed Marine Species:

Whales and Other Cetaceans:

14

Commonwealth Heritage Places:

4

None

Critical Habitats:

Commonwealth Land:

Commonwealth Reserves Terrestrial:

NoneAustralian Marine Parks:

Extra Information

This part of the report provides information that may also be relevant to the area you have nominated.

None

NoneState and Territory Reserves:

Nationally Important Wetlands:

NoneRegional Forest Agreements:

Invasive Species: 18

NoneKey Ecological Features (Marine)

http://www.environment.gov.au/protection/environment-assessments
http://www.environment.gov.au/epbc/permits-and-application-forms


Details

Wetlands of International Importance (Ramsar) [ Resource Information ]
Name Proximity
Banrock station wetland complex 1000 - 1100km
Gwydir wetlands: gingham and lower gwydir (big leather) watercourses 40 - 50km upstream
Riverland 900 - 1000km upstream
The coorong, and lakes alexandrina and albert wetland 1100 - 1200km

Listed Threatened Species [ Resource Information ]
Name Status Type of Presence
Birds

Australasian Bittern [1001] Endangered Species or species habitat
may occur within area

Botaurus poiciloptilus

Curlew Sandpiper [856] Critically Endangered Species or species habitat
may occur within area

Calidris ferruginea

Squatter Pigeon (southern) [64440] Vulnerable Species or species habitat
may occur within area

Geophaps scripta  scripta

Painted Honeyeater [470] Vulnerable Species or species habitat
likely to occur within area

Grantiella picta

Australian Painted Snipe [77037] Endangered Species or species habitat
likely to occur within area

Rostratula australis

Fish

Murray Cod [66633] Vulnerable Species or species habitat
known to occur within area

Maccullochella peelii

Mammals

National Heritage Properties [ Resource Information ]
Name StatusState
Indigenous
Moree Baths and Swimming Pool Listed placeNSW

For threatened ecological communities where the distribution is well known, maps are derived from recovery
plans, State vegetation maps, remote sensing imagery and other sources. Where threatened ecological
community distributions are less well known, existing vegetation maps and point location data are used to
produce indicative distribution maps.

Listed Threatened Ecological Communities [ Resource Information ]

Name Status Type of Presence
Coolibah - Black Box Woodlands of the Darling
Riverine Plains and the Brigalow Belt South Bioregions

Endangered Community likely to occur
within area

Natural grasslands on basalt and fine-textured alluvial
plains of northern New South Wales and southern
Queensland

Critically Endangered Community likely to occur
within area

Poplar Box Grassy Woodland on Alluvial Plains Endangered Community likely to occur
within area

Weeping Myall Woodlands Endangered Community may occur
within area

Matters of National Environmental Significance



Name Status Type of Presence

Large-eared Pied Bat, Large Pied Bat [183] Vulnerable Species or species habitat
may occur within area

Chalinolobus dwyeri

Corben's Long-eared Bat, South-eastern Long-eared
Bat [83395]

Vulnerable Species or species habitat
likely to occur within area

Nyctophilus corbeni

Koala (combined populations of Queensland, New
South Wales and the Australian Capital Territory)
[85104]

Vulnerable Species or species habitat
known to occur within area

Phascolarctos cinereus (combined populations of Qld, NSW and the ACT)

Plants

Ooline [9828] Vulnerable Species or species habitat
likely to occur within area

Cadellia pentastylis

bluegrass [14159] Vulnerable Species or species habitat
likely to occur within area

Dichanthium setosum

Slender Darling-pea, Slender Swainson, Murray
Swainson-pea [6765]

Vulnerable Species or species habitat
likely to occur within area

Swainsona murrayana

Reptiles

Five-clawed Worm-skink, Long-legged Worm-skink
[25934]

Vulnerable Species or species habitat
may occur within area

Anomalopus mackayi

Listed Migratory Species [ Resource Information ]
* Species is listed under a different scientific name on the EPBC Act - Threatened Species list.
Name Threatened Type of Presence
Migratory Marine Birds

Fork-tailed Swift [678] Species or species habitat
likely to occur within area

Apus pacificus

Migratory Terrestrial Species

Yellow Wagtail [644] Species or species habitat
may occur within area

Motacilla flava

Satin Flycatcher [612] Species or species habitat
may occur within area

Myiagra cyanoleuca

Migratory Wetlands Species

Common Sandpiper [59309] Species or species habitat
may occur within area

Actitis hypoleucos

Sharp-tailed Sandpiper [874] Species or species habitat
known to occur within area

Calidris acuminata

Curlew Sandpiper [856] Critically Endangered Species or species habitat
may occur within area

Calidris ferruginea

Pectoral Sandpiper [858] Species or species habitat
may occur within area

Calidris melanotos

Latham's Snipe, Japanese Snipe [863] Species or species habitat
may occur within area

Gallinago hardwickii



Listed Marine Species [ Resource Information ]
* Species is listed under a different scientific name on the EPBC Act - Threatened Species list.
Name Threatened Type of Presence
Birds

Common Sandpiper [59309] Species or species habitat
may occur within area

Actitis hypoleucos

Fork-tailed Swift [678] Species or species habitat
likely to occur within area

Apus pacificus

Great Egret, White Egret [59541] Breeding known to occur
within area

Ardea alba

Cattle Egret [59542] Species or species habitat
may occur within area

Ardea ibis

Sharp-tailed Sandpiper [874] Species or species habitat
known to occur within area

Calidris acuminata

Curlew Sandpiper [856] Critically Endangered Species or species habitat
may occur within area

Calidris ferruginea

Pectoral Sandpiper [858] Species or species habitat
may occur within area

Calidris melanotos

Black-eared Cuckoo [705] Species or species habitat
likely to occur within area

Chrysococcyx osculans

Latham's Snipe, Japanese Snipe [863] Species or species habitat
may occur within area

Gallinago hardwickii

White-bellied Sea-Eagle [943] Species or species habitat
likely to occur within area

Haliaeetus leucogaster

Rainbow Bee-eater [670] Species or species habitat
may occur within area

Merops ornatus

Yellow Wagtail [644] Species or species habitat
may occur within area

Motacilla flava

Satin Flycatcher [612] Species or species habitat
may occur within area

Myiagra cyanoleuca

Painted Snipe [889] Endangered* Species or species
Rostratula benghalensis (sensu lato)

Commonwealth Land [ Resource Information ]
The Commonwealth area listed below may indicate the presence of Commonwealth land in this vicinity. Due to
the unreliability of the data source, all proposals should be checked as to whether it impacts on a
Commonwealth area, before making a definitive decision. Contact the State or Territory government land
department for further information.

Name
Commonwealth Land -
Commonwealth Land - Australian Postal Commission
Commonwealth Land - Australian Telecommunications Commission
Commonwealth Land - Telstra Corporation Limited

Other Matters Protected by the EPBC Act



Name Threatened Type of Presence
habitat likely to 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

Common Myna, Indian Myna [387] Species or species habitat
likely to occur within area

Acridotheres tristis

Mallard [974] Species or species habitat
likely to occur within area

Anas platyrhynchos

Rock Pigeon, Rock Dove, Domestic Pigeon [803] Species or species habitat
likely to occur within area

Columba livia

House Sparrow [405] Species or species habitat
likely to occur within area

Passer domesticus

Spotted Turtle-Dove  [780] Species or species habitat
likely to occur within area

Streptopelia chinensis

Common Starling [389] Species or species habitat
likely to occur within area

Sturnus vulgaris

Frogs

Cane Toad [83218] Species or species habitat
may occur within area

Rhinella marina

Mammals

Domestic Dog [82654] Species or species habitat
likely to occur within area

Canis lupus  familiaris

Cat, House Cat, Domestic Cat [19] Species or species habitat
likely to occur within area

Felis catus

Brown Hare [127] Species or species habitat
likely to occur

Lepus capensis



Name Status Type of Presence
within area

House Mouse [120] Species or species habitat
likely to occur within area

Mus musculus

Black Rat, Ship Rat [84] Species or species habitat
likely to occur within area

Rattus rattus

Pig [6] Species or species habitat
likely to occur within area

Sus scrofa

Red Fox, Fox [18] Species or species habitat
likely to occur within area

Vulpes vulpes

Plants

African Boxthorn, Boxthorn [19235] Species or species habitat
likely to occur within area

Lycium ferocissimum

Prickly Pears [82753] Species or species habitat
likely to occur within area

Opuntia spp.

Radiata Pine Monterey Pine, Insignis Pine, Wilding
Pine [20780]

Species or species habitat
may occur within area

Pinus radiata

Athel Pine, Athel Tree, Tamarisk, Athel Tamarisk,
Athel Tamarix, Desert Tamarisk, Flowering Cypress,
Salt Cedar [16018]

Species or species habitat
likely to occur within area

Tamarix aphylla



- non-threatened seabirds which have only been mapped for recorded breeding sites

- migratory species that are very widespread, vagrant, or only occur in small numbers

- some species and ecological communities that have only recently been listed

Not all species listed under the EPBC Act have been mapped (see below) and therefore a report is a general guide only. Where available data
supports mapping, the type of presence that can be determined from the data is indicated in general terms. People using this information in making
a referral may need to consider the qualifications below and may need to seek and consider other information sources.

For threatened ecological communities where the distribution is well known, maps are derived from recovery plans, State vegetation maps, remote
sensing imagery and other sources. Where threatened ecological community distributions are less well known, existing vegetation maps and point
location data are used to produce indicative distribution maps.

- seals which have only been mapped for breeding sites near the Australian continent

Such breeding sites may be important for the protection of the Commonwealth Marine environment.

Threatened, migratory and marine species distributions have been derived through a variety of methods.  Where distributions are well known and if
time permits, maps are derived using either thematic spatial data (i.e. vegetation, soils, geology, elevation, aspect, terrain, etc) together with point
locations and described habitat; or environmental modelling (MAXENT or BIOCLIM habitat modelling) using point locations and environmental data
layers.

The information presented in this report has been provided by a range of data sources as acknowledged at the end of the report.
Caveat

- migratory and

The following species and ecological communities have not been mapped and do not appear in reports produced from this database:

- marine

This report is designed to assist in identifying the locations of places which may be relevant in determining obligations under the Environment
Protection and Biodiversity Conservation Act 1999. It holds mapped locations of World and National Heritage properties, Wetlands of International
and National Importance, Commonwealth and State/Territory reserves, listed threatened, migratory and marine species and listed threatened
ecological communities. Mapping of Commonwealth land is not complete at this stage. Maps have been collated from a range of sources at various
resolutions.

- threatened species listed as extinct or considered as vagrants

- some terrestrial species that overfly the Commonwealth marine area

The following groups have been mapped, but may not cover the complete distribution of the species:

Only selected species covered by the following provisions of the EPBC Act have been mapped:

Where very little information is available for species or large number of maps are required in a short time-frame, maps are derived either from 0.04
or 0.02 decimal degree cells; by an automated process using polygon capture techniques (static two kilometre grid cells, alpha-hull and convex hull);
or captured manually or by using topographic features (national park boundaries, islands, etc).  In the early stages of the distribution mapping
process (1999-early 2000s) distributions were defined by degree blocks, 100K or 250K map sheets to rapidly create distribution maps. More reliable
distribution mapping methods are used to update these distributions as time permits.

-29.46886 149.84292
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Biodiversity Values Map and Threshold Report

*If BDAR required has:

·  at least one ‘Yes’: you have exceeded the BOS threshold. You are now required to submit a Biodiversity Development Assessment 

Report with your development application. Go to https://customer.lmbc.nsw.gov.au/assessment/AccreditedAssessor to access a 
list of assessors who are accredited to apply the Biodiversity Assessment Method and write a Biodiversity Development Assessment Report

· ‘No’: you have not exceeded the BOS threshold. You may still require a permit from local council. Review the development control plan 
and consult with council. You may still be required to assess whether the development is ‘“likely to significantly affect threatened 
species’ as determined under the test in s. 7.3 of the Biodiversity Conservation Act 2016. You may still be required to review the area 
where no vegetation mapping is available.

    Where the area of impact occurs on land with no vegetation mapping available, the tool cannot determine the area of native vegetation 
cleared and if this exceeds the Area Threshold. You will need to work out the area of native vegetation cleared - refer to the BOSET 
user guide for how to do this.

On and after the 90 day expiry date a BDAR will be required.

Disclaimer
This results summary and map can be used as guidance material only. This results summary and map is not guaranteed to be free from 
error or omission. The State of NSW and Office of Environment and Heritage and its employees disclaim liability for any act done on the 
information in the results summary or map and any consequences of such acts or omissions. It remains the responsibility of the proponent 
to ensure that their development application complies will all aspects of the Biodiversity Conservation Act 2016. 

The mapping provided in this tool has been done with the best available mapping and knowledge of species habitat requirements. This map 

is valid for a period of 30 days from the date of calculation (above).

Acknowledgement

I as the applicant for this development, submit that I have correctly depicted the area that will be impacted or likely to be impacted as a 

result of the proposed development.

Signature__________________________ Date:___________________04/11/2020 02:34 PM

#

Impact on biodiversity values map(not including values added within the last 90 days)?

Results Summary

Minimum Lot Size Method

Minimum Lot Size

Area Clearing Threshold

Date of Calculation

Area of native vegetation cleared

Lot size

ha

no

0.5

3.97

04/11/2020 2:34 PM

ha27.07Total Digitised Area

Unknown# #

no

Area clearing trigger

Biodiversity values map trigger

ha

BDAR Required*

Unknown

Date of the 90 day Expiry N/A
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Biodiversity Values Map and Threshold Report

*If BDAR required has:

·  at least one ‘Yes’: you have exceeded the BOS threshold. You are now required to submit a Biodiversity Development Assessment 

Report with your development application. Go to https://customer.lmbc.nsw.gov.au/assessment/AccreditedAssessor to access a 
list of assessors who are accredited to apply the Biodiversity Assessment Method and write a Biodiversity Development Assessment Report

· ‘No’: you have not exceeded the BOS threshold. You may still require a permit from local council. Review the development control plan 
and consult with council. You may still be required to assess whether the development is ‘“likely to significantly affect threatened 
species’ as determined under the test in s. 7.3 of the Biodiversity Conservation Act 2016. You may still be required to review the area 
where no vegetation mapping is available.

    Where the area of impact occurs on land with no vegetation mapping available, the tool cannot determine the area of native vegetation 
cleared and if this exceeds the Area Threshold. You will need to work out the area of native vegetation cleared - refer to the BOSET 
user guide for how to do this.

On and after the 90 day expiry date a BDAR will be required.

Disclaimer
This results summary and map can be used as guidance material only. This results summary and map is not guaranteed to be free from 
error or omission. The State of NSW and Office of Environment and Heritage and its employees disclaim liability for any act done on the 
information in the results summary or map and any consequences of such acts or omissions. It remains the responsibility of the proponent 
to ensure that their development application complies will all aspects of the Biodiversity Conservation Act 2016. 

The mapping provided in this tool has been done with the best available mapping and knowledge of species habitat requirements. This map 

is valid for a period of 30 days from the date of calculation (above).

Acknowledgement

I as the applicant for this development, submit that I have correctly depicted the area that will be impacted or likely to be impacted as a 

result of the proposed development.

Signature__________________________ Date:___________________04/11/2020 02:30 PM

#

Impact on biodiversity values map(not including values added within the last 90 days)?

Results Summary

Minimum Lot Size Method

Minimum Lot Size

Area Clearing Threshold

Date of Calculation

Area of native vegetation cleared

LEP

ha

no

0.5

10

04/11/2020 2:30 PM

ha37.48Total Digitised Area

Unknown# #

no

Area clearing trigger

Biodiversity values map trigger

ha

BDAR Required*

Unknown

Date of the 90 day Expiry N/A
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Biodiversity Values Map and Threshold Report

*If BDAR required has:

·  at least one ‘Yes’: you have exceeded the BOS threshold. You are now required to submit a Biodiversity Development Assessment 

Report with your development application. Go to https://customer.lmbc.nsw.gov.au/assessment/AccreditedAssessor to access a 
list of assessors who are accredited to apply the Biodiversity Assessment Method and write a Biodiversity Development Assessment Report

· ‘No’: you have not exceeded the BOS threshold. You may still require a permit from local council. Review the development control plan 
and consult with council. You may still be required to assess whether the development is ‘“likely to significantly affect threatened 
species’ as determined under the test in s. 7.3 of the Biodiversity Conservation Act 2016. You may still be required to review the area 
where no vegetation mapping is available.

    Where the area of impact occurs on land with no vegetation mapping available, the tool cannot determine the area of native vegetation 
cleared and if this exceeds the Area Threshold. You will need to work out the area of native vegetation cleared - refer to the BOSET 
user guide for how to do this.

On and after the 90 day expiry date a BDAR will be required.

Disclaimer
This results summary and map can be used as guidance material only. This results summary and map is not guaranteed to be free from 
error or omission. The State of NSW and Office of Environment and Heritage and its employees disclaim liability for any act done on the 
information in the results summary or map and any consequences of such acts or omissions. It remains the responsibility of the proponent 
to ensure that their development application complies will all aspects of the Biodiversity Conservation Act 2016. 

The mapping provided in this tool has been done with the best available mapping and knowledge of species habitat requirements. This map 

is valid for a period of 30 days from the date of calculation (above).

Acknowledgement

I as the applicant for this development, submit that I have correctly depicted the area that will be impacted or likely to be impacted as a 

result of the proposed development.

Signature__________________________ Date:___________________04/11/2020 02:27 PM

#

Impact on biodiversity values map(not including values added within the last 90 days)?

Results Summary

Minimum Lot Size Method

Minimum Lot Size

Area Clearing Threshold

Date of Calculation

Area of native vegetation cleared

LEP

ha

yes

1

100

04/11/2020 2:27 PM

ha32.39Total Digitised Area

Unknown# #

yes

Area clearing trigger

Biodiversity values map trigger

ha

BDAR Required*

Unknown

Date of the 90 day Expiry N/A
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Biodiversity Values Map and Threshold Report

*If BDAR required has:

·  at least one ‘Yes’: you have exceeded the BOS threshold. You are now required to submit a Biodiversity Development Assessment 

Report with your development application. Go to https://customer.lmbc.nsw.gov.au/assessment/AccreditedAssessor to access a 
list of assessors who are accredited to apply the Biodiversity Assessment Method and write a Biodiversity Development Assessment Report

· ‘No’: you have not exceeded the BOS threshold. You may still require a permit from local council. Review the development control plan 
and consult with council. You may still be required to assess whether the development is ‘“likely to significantly affect threatened 
species’ as determined under the test in s. 7.3 of the Biodiversity Conservation Act 2016. You may still be required to review the area 
where no vegetation mapping is available.

    Where the area of impact occurs on land with no vegetation mapping available, the tool cannot determine the area of native vegetation 
cleared and if this exceeds the Area Threshold. You will need to work out the area of native vegetation cleared - refer to the BOSET 
user guide for how to do this.

On and after the 90 day expiry date a BDAR will be required.

Disclaimer
This results summary and map can be used as guidance material only. This results summary and map is not guaranteed to be free from 
error or omission. The State of NSW and Office of Environment and Heritage and its employees disclaim liability for any act done on the 
information in the results summary or map and any consequences of such acts or omissions. It remains the responsibility of the proponent 
to ensure that their development application complies will all aspects of the Biodiversity Conservation Act 2016. 

The mapping provided in this tool has been done with the best available mapping and knowledge of species habitat requirements. This map 

is valid for a period of 30 days from the date of calculation (above).

Acknowledgement

I as the applicant for this development, submit that I have correctly depicted the area that will be impacted or likely to be impacted as a 

result of the proposed development.

Signature__________________________ Date:___________________05/11/2020 08:30 AM

#

Impact on biodiversity values map(not including values added within the last 90 days)?

Results Summary

Minimum Lot Size Method

Minimum Lot Size

Area Clearing Threshold

Date of Calculation

Area of native vegetation cleared

LEP

ha

yes

1

100

05/11/2020 8:30 AM

ha7.25Total Digitised Area

Unknown# #

yes

Area clearing trigger

Biodiversity values map trigger

ha

BDAR Required*

Unknown

Date of the 90 day Expiry N/A



 Indicative Distribution

Esri World Topo Map Sources: Esri, HERE, DeLorme, TomTom, Intermap, increment P Corp., GEBCO, USGS, FAO, NPS, NRCAN, GeoBase, IGN, Kadaster NL, Ordnance Survey, Esri Japan, METI, 
Esri China (Hong Kong), swisstopo, MapmyIndia, © OpenStreetMap contributors, and the GIS User Community
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© State of New South Wales through the Department of Industry, 
Skills and Regional Development 2015. You may copy, distribute 
and otherwise freely deal with this publication for any purpose,
provided that you attribute the NSW Department of Primary
Industries as the owner. Disclaimer: The information contained in 
this publication is based on the best available knowledge and 
understanding at the time of production (2015). However, because 
of advances in knowledge, users are reminded of the need to ensure 
that information upon which they rely is up to date and to check 
currency of the information with the appropriate officer of the 
Department of Primary Industries or the user’s independent adviser.
Recognising that some of the information in this document is provided 
by third parties, the State of New South Wales, the author and the
publisher take no responsibility for the accuracy, currency, reliability 
or correctness of any information included in the document provided
by third parties.     Fish illustration: Pat Tully.

Indicative Distribution in 
Murray Darling Basin NSW 

Distribution based on survey records, 
predicted occurrence (MaxEnt 3.3.3)  
and expert opinion. Output restricted to 
named streams with a modelled average 
daily flow of more than 5 megalitres. 2015.

(Tandanus tandanus) 



Groundwater Dependent Ecosystems Atlas
 

Aquatic GDE

Data Source: Bureau of Meteorology, 
Geoscience Australia and State/Territory 
lead water agencies. Refer to metadata for 
further information: Click here

Australian Albers GDA94

Date: 20 July, 2020

http://www.bom.gov.au/water/groundwater/gde/metadata.shtml
http://www.bom.gov.au/water/groundwater/gde/metadata.shtml


Groundwater Dependent Ecosystems Atlas
Terrestrial GDE Expression

Terrestrial GDE (no data)

Terrestrial GDE

Data Source: Bureau of Meteorology, 
Geoscience Australia and State/Territory 
lead water agencies. Refer to metadata for 
further information: Click here

Australian Albers GDA94

Date: 20 July, 2020

http://www.bom.gov.au/water/groundwater/gde/metadata.shtml
http://www.bom.gov.au/water/groundwater/gde/metadata.shtml
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bcf BOOLCARROLL Stagnant Alluvial 

 
Landscape— Slightly elevated sinuous level to very gently inclined meander plains and levees on Quaternary alluvials 
of the Marra Creek and Bugwah formations. Slopes <1%, local relief <3 m and elevation 168 - 184 m. Extensively 
cleared grassland, open-woodland and woodland. 
Soils— Mosaic of soil types ranging from deep (100 - <150 cm), very slowly permeable and very poorly drained Brown, 
Grey and Red Vertosols (Brown, Grey and Red Clays) to deep (100 - <150 cm), moderately permeable and well-drained 
Red and Brown Chromosols (Red-brown Earths). 
Qualities and limitations—  localised foundation hazard, localised productive arable land, localised woody weeds, 
localised recharge zone, widespread wind erosion hazard, widespread sheet erosion hazard, localised poor drainage. 

 

LOCATION AND SIGNIFICANCE 

Meander plains and levees of the Gwydir and Mehi Rivers as well as Carole, Gingham, Moomim and Thalaba Creeks, 
confined to the Gwydir River physiographic region. Delineated primarily by a distinct pink radiometric signature, whilst 
Landsat imagery shows a dominant signature of pale cream country intermixed with some darker country. Slightly raised 
(1 - 2 m) more ancient palaeo-meander plains are sometimes associated with prior stream formations (Moppin (mpk) soil 
landscape). Also includes some minor discontinuous sections of prior steams that have not been otherwise differentiated 
into the Moppin (mpk) soil landscape. Has sometimes been referred to as Transitional Red Brown Earths. 
While subject to inundation from floods, this unit tends to be much less frequently inundated compared with the more low 
lying floodplains (Gingham Wetlands (ghs) and Direlmabildi (drr)). Type location is Derra-Rowena Road near Bulyeroi, 
south-west of Moree (MGA grid reference 708602E, 6707978N, grid zone 55). 
Variants 

None. 
Included landscapes 

Includes some minor discontinuous sections of prior steams that have not been otherwise differentiated into the Moppin 
(mpk) soil landscape. Small dune remnants of Courallie (coj) soil landscape, too small to map at this scale, may have 
been included. 
 

LANDSCAPE 

Landform 



Elevated palaeo-meander plains 0.25 - 1.8 km wide on Quaternary alluvials of the Marra Creek and Bugwah formations. 
Slightly elevated sinuous level to very gently inclined slopes of <1%, local relief <3 m and elevation ranging from 168 - 
184 m. Partially cleared ridges rise a few metres above the surrounding floodplains. 
Geology 

Geology is generally coarser than the surrounding clay plains and related to more ancient (now relict) alluvial systems 
dominated by coarser bedloads (D King, pers. comm.). 
The Bugwah Formation/Meander plain facies (Qrm) consists of poorly sorted, unconsolidated to semi-consolidated 
orange to brown to grey silt, silty clay and fine sand with common carbonate nodules, minor medium sand, 
ferromagnesian nodules, charcoal and salts. 
Also present is the Quaternary alluvium - meander plain deposits/Palaeo-meander plain (Qamv2) unit, consisting of 
poorly sorted, unconsolidated to semi-consolidated silt, silty clay and fine sand with minor medium sand, ferromagnesian 
nodules, charcoal and salts. 
Elsewhere, the Marra Creek Formation/Backplain facies (Qmb) comprises unconsolidated, laminated, slightly silty dark 
yellow clay with rare carbonate nodules, quartz sand and common dessication cracks, whilst the Quaternary alluvium - 
backplain deposits/Current backplain (Qabm1) unit consists of unconsolidated clay, silt and quartz sand. 
Source: DME 2005, DMR 2002, DMR 2002a, DMR 2004, DMR 2005. 
Vegetation 

The native vegetation has mostly been cleared. Ridge tops are often characterised by Corymbia tessellaris (carbeen) 
and Eucalyptus populnea (poplar box) with highest areas characterised by Flindersia maculosa (leopardwood) and 
Eremophila mitchellii (budda). 
OEH Native Vegetation Mapping using Plant Community Types (PCT) has identified the following most common 
vegetation communities: PCT 1 - Candidate Native Grasslands; PCT 40 - Coolibah open woodland wetland with 
chenopod/grassy ground cover on grey and brown clay floodplains; PCT 56 - Poplar Box - Belah woodland on clay-loam 
soils on alluvial plains of north-central NSW; PCT 55 - Belah woodland on alluvial plains and low rises in the central NSW 
wheatbelt to Pilliga and Liverpool Plains regions. 
A mosaic of the following Keith vegetation classes: North-west Floodplain Woodlands, Candidate Native Grasslands, 
Floodplain Transitional Woodlands and Western Peneplain Woodlands. 
Source: OEH 2014. 
Land use 

Partially to extensively cleared, and either unused or supporting light grazing only, with some minor cropping towards the 
edges of the unit. Parts of the township of Garah are located on this unit, whilst other infrastructure tends also to be 
located on this unit due to its higher elevation and consequent lower to absent flooding regime. 
Land degradation 

Moderate erosion hazard with sheet erosion evident. Some severely degraded sites with generally non-saline scalds and 
hardsetting surfaces, particularly in higher areas. Likely to be susceptible to high rates of wind erosion, especially given 
the common occurrence of fine sandy and silty surface soils. 
 

SOILS 

Soil variation and distribution 

Red and Brown Chromosols (Red-brown Earths) are dominant and account for approximately 70% of the soils 
encountered. Soils are often described as transitional Red-brown Earths, a morphology most akin to a Red-brown Earth 
but grading into soils similar to Brown or Grey Clays (Vertosols). The soil landscape is distinguished from the closely 
associated Moppin (mpk) soil landscape by a higher likelihood of transitional Red-brown Earths and Vertosol-like soils, 
and is also slightly lower in the landscape. 
 

QUALITIES AND LIMITATIONS 

Land capability 

 Urban Capability C Soil Regolith Class R3 
Limitations to land use 

 Grazing moderate Cultivation moderate to high 
 Urban moderate 
Landscape 

 Steep slopes not observed Mass movement hazard not observed 
 Rock outcrop not observed Rockfall hazard not observed 
 Foundation hazard localised Woody weeds localised 



 Complex terrain not observed Productive arable land localised 
 Dieback not observed 
Soils 

 Shallow soils not observed Complex soils not observed 
 Poor moisture availability not observed Non-cohesive soils not observed 
Hydrology 

 High run-on not observed Poor drainage localised 
 Permanently high watertables not observed Permanent waterlogging not observed 
 Seasonal waterlogging not observed Flood hazard not observed 
Erosion 

 Wind erosion hazard widespread Wave erosion hazard not observed 
 Gully erosion hazard not observed Sheet erosion hazard widespread 
 Streambank erosion hazard not observed 
Salinity 

 Recharge zone localised Discharge zone not observed 
 Salinity hazard not observed Seepage scalds not observed 
 Salt stores high 
 

FACETS 

bcf(1)— Levee crests 
Soils Deep (100 - <150 cm), moderately permeable, well drained Red and Brown 

Chromosols (Red-brown Earths). 

Type Profile(s) Darling Riverine Plain - Moree (1004539) profile 137 

 

bcf(2)— Levee toe slopes 

Soils Deep (100 - <150 cm), very slowly permeable and very poorly-drained Brown, Grey 
and Red Vertosols (Brown, Grey and Red Clays). 

Type Profile(s) Darling Riverine Plain - Moree (1004539) profile 107 
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NOTES 

(1) This report describes reconnaissance soil landscape information mapped at 1:100,000 scale and does not negate the 
need for site assessment at a scale suitable to the land use or development under consideration. 

(2) 'Not observed' means unlikely to be found. 'Localised' means observed to a level considered significant for land 
management. 'Widespread' means prevalent and significant over most of the landscape. 'None recorded' means no 
occurrence has been recorded. 'Not assessed' means no result has been recorded for this attribute and it may or may 
not be present in the soil landscape. 
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Delivery (ISID) project funded by the National Partnership Agreement on Coal Seam Gas and Large Coal Mining 
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guo GURLEY Residual 

 
Landscape— Level plains to undulating rises of Pleistocene alluvium adjacent to bedrock hills forming extensive 
alluvial/colluvial fans in the eastern Moree Plains. Slopes 1 - 3%, local relief 1 - 9 m, elevation 180 - 320 m. Cleared, with 
widespread cropping of wheat. 
Soils— Very deep (>150 cm), moderately well-drained to imperfectly drained, Epipedal to self-mulching, Brown and 
Grey Vertosols (Grey Clays) on crests and slopes, with occasional Black Vertosols (Black Earths), and very deep (>150 
cm), imperfectly drained Grey Vertosols (Grey Clays) on lower slopes. 
Qualities and limitations—  widespread foundation hazard, widespread productive arable land, widespread woody 
weeds, localised discharge zone, localised sheet erosion hazard, localised seasonal waterlogging. 

 

LOCATION AND SIGNIFICANCE 

Extensive landscape of sheet-flood fans downstream (west) of bedrock hills in the east of the Moree Plains. These are 
the oldest alluvial/sheet flood fans of the north-west plains fans systems (the eroded fifth terraces of Ward et al. (1999), 
distinguished by a low Potassium radiometric response. Type location is the Newell Highway at Gurley (MGA grid 
reference 770800E, 6707000N, grid zone 55). 
Variants 

None. 
Included landscapes 

Includes the Boolcarroll (bcf) soil landscape as palaeochannel and levee deposits across the surface of this unit. Gravels 
of the Bellata (btj) soil landscape occur adjacent to incised drainage lines and channels of the Nee Nee Creek (nnv) soil 
landscape. The Mehi River (mei) soil landscape occurs as incised channels, whilst the Terry Hie Hie (thq) soil landscape 
is found as surficial palaeochannel deposits. 
 

LANDSCAPE 

Landform 

Extensive level plains to undulating rises of Pleistocene alluvium adjacent to bedrock hills in the eastern Moree Plains. 
Slopes are level to gently inclined, with gradients between 1 - 3%, local relief varies from 1 - 9 m, and elevation ranges 
between 180 - 320 m. 



The landscape consists of a large remnant sheet-flood fan system with elevation and local relief rising to the east. 
Surfaces are locally weakly gilgaied. Drainage is by surface flow and contemporary alluvial processes are absent. These 
are the eroded fifth terraces of Ward W.T. (1999). These fans are discernible from more recent fan systems by 
radiometric imagery (low Potassium response). 
Geology 

These are the oldest alluvial/sheet flood fans of the north-west plains fans systems (the eroded fifth terraces of Ward et 
al. (1999), distinguished by a low Potassium radiometric response. Gravel lenses outcrop in some locations, particularly 
around the edge of the unit where it adjoins the Bellata (btj) soil landscape. In some locations a strongly-structured bright 
reddish brown subplastic clay, believed to be parna, occurs as prior channel infill deposits. 
Geological mapping indicates the dominant geological units include an unnamed Quaternary sheet wash (Qc), consisting 
of often gilgaied clayey colluvium. Also occurring is the Quaternary colluvium (Qrhs3) unit, consisting of often gilgaied 
clayey substrate, and Unnamed Quaternary Alluvium/Piedmont plain or bajada 3 (Qs3) consisting of texture-contrast 
soils with sand dominating at the surface. 
Source: DME 2005, DMR 2002, DMR 2002a, DMR 2004. 
Vegetation 

The native vegetation has been extensively cleared. OEH Native Vegetation Mapping using Plant Community Types 
(PCT) has identified a number of most common communities which are: PCT 1 - Native Grasslands;  PCT 55 - Belah 
woodland on alluvial plains and low rises in the central NSW wheatbelt to Pilliga and Liverpool Plains regions; Coolibah - 
River Coobah - Lignum woodland wetland of frequently flooded floodplains mainly in the Darling Riverine Plains 
Bioregion; PCT 39 Coolibah - River Coobah - Lignum woodland wetland of frequently flooded floodplains mainly in the 
Darling Riverine Plains Bioregion; and PCT 35 Brigalow - Belah open forest / woodland on alluvial often gilgiad clay from 
Pilliga Scrub to Goondiwindi, Brigalow Belt South Bioregion. 
Kieth classes include: Candidate Native Grasslands, North-west Floodplain Woodlands, Riverine Plain Woodlands, 
Brigalow Clay Plain Woodlands and Floodplain Transition Woodland.  Dominant species include: Acacia pendula (myall), 
A. harpophylla (brigalow), Casuarina pauper (black oak), C. cristata (belah), and less commonly, Eucalyptus populneus 
(bimble box). Grasses are dominated by Austrostipa aristiglumis (plains grass) and Astrebla lappacxea (curly Mitchell 
grass). Acacia farnesiana (mimosa bush) is a locally abundant and possibly invasive woody weed. 
Source: OEH 2014. 
Land use 

Extensively cleared for cropping of wheat and occasional cattle grazing. 
Land degradation 

None observed except for woody weeds (see vegetation description). 
 

SOILS 

Soil variation and distribution 

The soils are generally all Vertosols with high shrink-swell properties and consist of very deep (>150 cm), moderately 
well-drained to imperfectly drained, Epipedal to self-mulching, Brown and Grey Vertosols (Grey Clays) on crests and 
slopes with occasional Black Vertosols (Black Earths). Very deep (>150 cm), imperfectly drained  Grey Vertosols (Grey 
Clays) on lower slopes. 
 

QUALITIES AND LIMITATIONS 

Land capability 

 Urban Capability B Soil Regolith Class R1 
Limitations to land use 

 Grazing slight Cultivation slight 
 Urban slight 
Landscape 

 Steep slopes not observed Mass movement hazard not observed 
 Rock outcrop not observed Rockfall hazard not observed 
 Foundation hazard widespread Woody weeds widespread 
 Complex terrain not observed Productive arable land widespread 
 Dieback not observed 
Soils 

 Shallow soils not observed Complex soils not observed 



 Poor moisture availability not observed Non-cohesive soils not observed 
Hydrology 

 High run-on not observed Poor drainage not observed 
 Permanently high watertables not observed Permanent waterlogging not observed 
 Seasonal waterlogging localised Flood hazard not observed 
Erosion 

 Wind erosion hazard not observed Wave erosion hazard not observed 
 Gully erosion hazard not observed Sheet erosion hazard localised 
 Streambank erosion hazard not observed 
Salinity 

 Recharge zone not observed Discharge zone localised 
 Salinity hazard not observed Seepage scalds not observed 
 Salt stores low 
 

FACETS 

guo(1)— Crests and slopes 
Soils Very deep (>150 cm), moderately well to imperfectly drained Epipedal to Self-

mulching Brown and Grey Vertosols (Grey Clays). May include smaller areas of 
Black Vertosols (Black Earths). 

Type Profile(s) Moree improved soil information delivery (ISID) (1005272) profile 425 

 

guo(2)— Lower slopes 

Soils Very deep (>150 cm), imperfectly drained Epipedal Grey Vertosols (Grey Clays). 

Type Profile(s) Moree improved soil information delivery (ISID) (1005272) profile 302 
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NOTES 

(1) This report describes reconnaissance soil landscape information mapped at 1:100,000 scale and does not negate the 
need for site assessment at a scale suitable to the land use or development under consideration. 

(2) 'Not observed' means unlikely to be found. 'Localised' means observed to a level considered significant for land 
management. 'Widespread' means prevalent and significant over most of the landscape. 'None recorded' means no 
occurrence has been recorded. 'Not assessed' means no result has been recorded for this attribute and it may or may 
not be present in the soil landscape. 
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Delivery (ISID) project funded by the National Partnership Agreement on Coal Seam Gas and Large Coal Mining 
Development. Please email your feedback to soils@environment.nsw.gov.au. 
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mei MEHI RIVER Alluvial 

 
Landscape— Present-day active river channels, anabranches and oxbow lakes of the Mehi River and other major 
rivers on Quaternary alluvium of the Marra Creek formation. Slopes <2%, local relief 0 - 15 m, elevation 172 - 183 m. 
Partially cleared tall open-forest and wetland woodland. 
Soils— Dominated by moderate (50 - <100 cm) to very deep (150 - 500 cm), imperfectly drained Rudosols and 
Tenosols (Alluvial Soils), with some giant (>500 cm), very slowly permeable and very slowly drained Grey Vertosols 
(Grey Clays), and rare Sodosols. 
Qualities and limitations—  localised complex soils, localised non-cohesive soils, localised steep slopes, localised 
mass movement hazard, widespread complex terrain, localised woody weeds, localised recharge zone, localised salinity 
hazard, localised wind erosion hazard, localised gully erosion hazard, localised sheet erosion hazard, localised 
streambank erosion hazard, widespread high run-on, widespread poor drainage, widespread permanently high 
watertables, widespread permanent waterlogging, widespread seasonal waterlogging, widespread flood hazard. 

 

LOCATION AND SIGNIFICANCE 

Present-day active river channels, anabranches and oxbow lakes of the Mehi River and other major rivers within the 
Lower Gwydir Floodplains physiographic region, occurring extensively throughout the Moree Plains. This unit is largely 
restricted to the stream channels/channel banks proper with the broader adjoining floodplains and levees contained 
within the Black Creek (bkg) unit. Type location is unnamed bridge across the Mehi River on the Gwydir Highway, east-
north-east of Collarenebri (MGA grid reference 667067E, 6733893N, grid zone 55). 
Variants 

None. 
Included landscapes 

None. 
 

LANDSCAPE 

Landform 

Level to very gently inclined present-day active meander plains largely restricted to the stream channels proper with the 
adjoining active floodplains and levees contained within the Black Creek (bkg) soil landscape. Landform consists of river 
channels, anabranches and oxbow lakes of the Mehi River and other major rivers on Quaternary alluvium of the Marra 



Creek formation. The landscape is typically 20 m - 95 m wide. Slopes range from 0 - 2%, with localised near-vertical 
levee and river channel banks, whilst local relief is 0 - 15 m and elevation ranges from 174 - 182 m. 
Geology 

Geological mapping includes the Meander plain facies of the Marra Creek Formation (Qmm) consisting of 
unconsolidated, poorly to moderately-sorted, mid grey to brown silt and clay with light grey sandy lenses and organic 
matter, with common bioturbation and dessication cracking and some cross bedding. 
Also occurring is the Channel facies of the Marra Creek Formation (Qmc), which comprises unconsolidated mid brown to 
dark grey silt and clay, minor light grey sand, commonly carbonaceous and flat to cross laminated. 
Also found is the Quaternary alluvium - meander plain deposits/Current meander plain (Qamm1), which consists of 
unconsolidated, poor to moderately-sorted silt and clay with sandy lenses and organic matter, with common bioturbation 
and dessication cracking and some cross bedding. 
Also occurring is the backplain facies of the Marra Creek Formation (Qmb), consisting of unconsolidated dark yellow 
clay, slightly silty with rare carbonate nodules and quartz sand, common dessication cracks, laminations and rootlets. 
Vegetation 

The native vegetation has been partially cleared. OEH Native Vegetation Mapping using Plant Community Types (PCT) 
has identified two dominant community types of PCT 36 - River Red Gum tall to very tall open forest / woodland wetland 
on rivers on floodplains mainly in the Darling Riverine Plains Bioregion, and PCT 39 - Coolibah - River Coobah - Lignum 
woodland wetland of frequently flooded floodplains mainly in the Darling Riverine Plains Bioregion. 
There are also two dominant Keith vegetation classes which are the North-west Floodplain Woodlands and the Inland 
Riverine Forests.  Indicative species include Eucalyptus camaldulensis (river red gum) occasionally with E. largiflorens 
(black box), E. melliodora (yellow box) or E. microcarpa (grey box). Acacia salicina (cooba) and A. stenophylla (river 
coobah) occur as small emergent trees. Smaller shrubs of Chenopodium nitrariaceum (nitre goosefoot), Exocarpos 
strictus (dwarf cherry) and Muehlenbeckia florulenta (lignum). Grasses include Carex sp. and Phragmites australis in 
patches near reliable slow-flowing water. 
Source: OEH 2014. 
Land use 

Opportunistic grazing of riparian areas and livestock watering. 
Land degradation 

Localised gully and stream-bank erosion. Riparian vegetation is severely degraded in parts. 
 

SOILS 

Soil variation and distribution 

This soil landscape is dominated by moderate (50 - <100 cm) to very deep (150 - 500 cm), imperfectly drained Rudosols 
and Tenosols (Alluvial Soils). Giant (>500 cm), very slowly permeable and very slowly drained, Self-mulching, Episodic-
Endocalcareous Grey Vertosols (Grey Clays) are less common. Sodosols are rarely encountered (<5% of the soil 
landscape). 
 

QUALITIES AND LIMITATIONS 

Land capability 

 Urban Capability E Soil Regolith Class R4 
Limitations to land use 

 Grazing high to very high Cultivation extreme 
 Urban extreme 
Landscape 

 Steep slopes localised Mass movement hazard localised 
 Rock outcrop not observed Rockfall hazard not observed 
 Foundation hazard not observed Woody weeds localised 
 Complex terrain widespread Productive arable land not observed 
 Dieback not observed 
Soils 

 Shallow soils not observed Complex soils localised 
 Poor moisture availability not observed Non-cohesive soils localised 
Hydrology 



 High run-on widespread Poor drainage widespread 
 Permanently high watertables widespread Permanent waterlogging widespread 
 Seasonal waterlogging widespread Flood hazard widespread 
Erosion 

 Wind erosion hazard localised Wave erosion hazard not observed 
 Gully erosion hazard localised Sheet erosion hazard localised 
 Streambank erosion hazard localised 
Salinity 

 Recharge zone localised Discharge zone not observed 
 Salinity hazard localised Seepage scalds not observed 
 Salt stores high 
 

FACETS 

mei(1)— Current active stream channels 
Soils Moderate (50 - <100 cm) to very deep (150 - 500 cm), imperfectly drained Rudosols 

and Tenosols (Alluvial Soils). 

Type Profile(s) Moree improved soil information delivery (ISID) (1005272) profile 439 

 

mei(2)— Floodplains 

Soils Giant (>500 cm), very slowly permeable and very slowly drained, Self-mulching 
Episodic-Endocalcareous Grey Vertosols (Grey Clays). 

Type Profile(s) Darling Riverine Plain - Moree (1004539) profile 4 

 

 

REFERENCES 

DME 2005. Preliminary Moree 1:250 000 geology coverage, NSW Department of Minerals and Energy. 

DMR 2002a. BBSB WRA19 Geology Upgrade, Department of Mineral Resources, Sydney. 

DMR 2004. NAND04 Nandewar Geology Integration and Upgrade project, Department of Mineral Resources, Sydney. 

DMR 2005. Preliminary Burrenbar 1:100 000 geology, Department of Mineral Resources, Sydney. 

OEH 2014. BRG-Namoi Regional Native Vegetation Mapping. NSW Office of Environment and Heritage, Sydney. 

 

NOTES 

(1) This report describes reconnaissance soil landscape information mapped at 1:100,000 scale and does not negate the 
need for site assessment at a scale suitable to the land use or development under consideration. 

(2) 'Not observed' means unlikely to be found. 'Localised' means observed to a level considered significant for land 
management. 'Widespread' means prevalent and significant over most of the landscape. 'None recorded' means no 
occurrence has been recorded. 'Not assessed' means no result has been recorded for this attribute and it may or may 
not be present in the soil landscape. 
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Development. Please email your feedback to soils@environment.nsw.gov.au. 
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wcr WATERCOURSE ROAD Alluvial 

 
Landscape— Level floodplains on Quaternary meander plains and backplain facies of the Marra Creek and Bugwah 
formations. Slopes <1%, local relief <9 m, elevation 170 - 226 m. Extensively cleared woodland, wetland woodland and 
grassland. 
Soils— Very deep (150 - 500 cm), very slowly permeable, very poorly-drained Grey Vertosols (Grey Clays), with some 
very deep (150 - 500 cm), poorly drained Black Vertosols (Black Earths) and rare Grey Dermosols and Kurosols (Grey 
Earths). 
Qualities and limitations—  localised complex soils, widespread productive arable land, localised woody weeds, 
localised discharge zone, localised salinity hazard, localised wind erosion hazard, localised sheet erosion hazard, 
widespread high run-on, widespread poor drainage, widespread flood hazard. 

 

LOCATION AND SIGNIFICANCE 

Large floodplain unit that occurs to the north-west of Moree in the Lower Gwydir Floodplains physiographic region and is 
associated with the Mehi River, Carole Creek and Gingham Watercourse. The majority of the unit lies on Quaternary 
alluvials of the Marra Creek formation with small pockets of meander plains facies of the Bugwah formation scattered 
throughout. This soil landscape ranks amongst the most fertile and productive soils across the Moree Plains, with large 
areas under continuous irrigated and dryland cotton and associated cropping systems. Type location is Talmoi Road 
near Garah, north-north-west of Moree (MGA grid reference 750426E, 6777732N, grid zone 55). 
Variants 

None. 
Included landscapes 

None. 
 

LANDSCAPE 

Landform 

Floodplains associated with the Mehi River, Gingham Watercourse and Carole Creek on Quaternary meander plain and 
backplain facies of the Marra Creek and Bugwah formations. The floodplains range from 0.3 - 33 km in width, with slopes 
being <1%, local relief of <9 m and elevation ranging from 170 - 226 m. 
Geology 



The dominant geological units include the Backplain facies of the Marra Creek Formation (Qmb) and meander plain 
facies of the Bugwah formation (Qrm), both of which occur throughout the soil landscape. The Marra Creek formation is 
comprised of unconsolidated dark yellow clay, slightly silty with rare carbonate nodules and quartz sand, common 
desiccation cracks, laminations and rootlets. The Bugwah formation is comprised of unconsolidated to semi-
consolidated, poorly to very poorly sorted, orange to brown to grey silt, silty clay and fine sand with common carbonate 
nodules, minor medium sand, ferromagnesian nodules, charcoal and salts. 
Source: DME 2005. 
Vegetation 

The native vegetation has been extensively cleared. OEH Native Vegetation Mapping using Plant Community Types 
(PCT) has identified three dominant communities: PCT 1 -  Candidate Native Grasslands; PCT 27 - Weeping Myall open 
woodland of the Darling Riverine Plains Bioregion and Brigalow Belt South Bioregion; PCT 36 - River Red Gum tall to 
very tall open forest / woodland wetland on rivers on floodplains mainly in the Darling Riverine Plains Bioregion; PCT 39 - 
Coolibah - River Coobah - Lignum woodland wetland of frequently flooded floodplains mainly in the Darling Riverine 
Plains Bioregion; and PCT 40 - Coolibah open woodland wetland with chenopod/grassy ground cover on grey and brown 
clay floodplains. 
Extremely small discreet areas of Keith vegetation classes include: North-east Floodplain Woodland where the indicative 
species are Eucalyptus coolabah (coolibah), E. populnea (poplar box) and Casuarina cristata (belah); Western Slopes 
Grass Woodland dominated by Eucalyptus albens (white box), Callitris glaucophylla (white cyprus pine), E. blakelyi 
(Blakely's red gum), E. melliodora (yellow box), E. melanophloia (silver irion bark) and E. oilligaensis (narrow-leaved grey 
box); Inland Riverine Forests dominated by Eucalyptus camaldulensis (river red gum), E. largiflorens (black box), E. 
melliodora (yellow box) and E. microcarpa (grey box). 
Source: OEH 2014. 
Land use 

Irrigated and dryland cropping are the primary landuses. Small areas of woodland with grassy understoreys are 
opportunistically grazed. 
Land degradation 

Localised wind and sheet erosion hazard. Regeneration and recruitment of native vegetation on partially cleared and 
grazed woodlands is limited due to grazing pressure and invasion weeds, both woody and groundcovers. 
 

SOILS 

Soil variation and distribution 

Very deep (150 - 500 cm) very slowly permeable and very poorly-drained Self-mulching Grey and Dark Grey Vertosols 
(Grey Clays) dominate the landscape (approximately 80%). Very deep (150 - 500 cm), poorly drained Self-mulching, 
Epicalcareous Black Vertosols (Black Earths/Dark Grey Clays) are far less common (15%). Grey Dermosols and 
Kurosols (Grey Earths) and other soils are very rarely encountered throughout the landscape (<5%). 
 

QUALITIES AND LIMITATIONS 

Land capability 

 Urban Capability D Soil Regolith Class R3 
Limitations to land use 

 Grazing slight Cultivation slight 
 Urban high 
Landscape 

 Steep slopes not observed Mass movement hazard not observed 
 Rock outcrop not observed Rockfall hazard not observed 
 Foundation hazard not observed Woody weeds localised 
 Complex terrain not observed Productive arable land widespread 
 Dieback not observed 
Soils 

 Shallow soils not observed Complex soils localised 
 Poor moisture availability not observed Non-cohesive soils not observed 
Hydrology 

 High run-on widespread Poor drainage widespread 
 Permanently high watertables not observed Permanent waterlogging not observed 



 Seasonal waterlogging not observed Flood hazard widespread 
Erosion 

 Wind erosion hazard localised Wave erosion hazard not observed 
 Gully erosion hazard not observed Sheet erosion hazard localised 
 Streambank erosion hazard not observed 
Salinity 

 Recharge zone not observed Discharge zone localised 
 Salinity hazard localised Seepage scalds not observed 
 Salt stores high 
 

FACETS 

wcr(1)— Grey Vertosols on backplains 

Soils Very deep (150 - 500 cm), very slowly permeable and very poorly drained, Self-
mulching Grey Vertosols (Grey Clays). 

Type Profile(s) Darling Riverine Plain - Moree (1004539) profile 305 

 

wcr(2)— Black Vertosols on backplains 
Soils Very deep (150 - 500 cm), poorly drained Self-mulching, Epicalcareous Black 

Vertosols (Black Earths). 

Type Profile(s) Border Rivers Gwydir 5/10 Moree (1004809) profile 637 

 

 

REFERENCES 

DME 2005. Preliminary Moree 1:250 000 geology coverage, NSW Department of Minerals and Energy.  

OEH 2014. BRG-Namoi Regional Native Vegetation Mapping. NSW Office of Environment and Heritage, Sydney. 

 

NOTES 

(1) This report describes reconnaissance soil landscape information mapped at 1:100,000 scale and does not negate the 
need for site assessment at a scale suitable to the land use or development under consideration. 

(2) 'Not observed' means unlikely to be found. 'Localised' means observed to a level considered significant for land 
management. 'Widespread' means prevalent and significant over most of the landscape. 'None recorded' means no 
occurrence has been recorded. 'Not assessed' means no result has been recorded for this attribute and it may or may 
not be present in the soil landscape. 

Crown copyright (c) NSW Office of Environment and Heritage, 2016. Produced as part of the Improved Soil Information 
Delivery (ISID) project funded by the National Partnership Agreement on Coal Seam Gas and Large Coal Mining 
Development. Please email your feedback to soils@environment.nsw.gov.au. 
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Appendix C  

Likelihood of occurrence assessment 

Species name Common name BC Act EPBC Act Habitat requirements Likelihood of occurrence 

Flora 

Cyperus conicus Cyperus conicus E LC Occurs rarely in the Pilliga area of NSW and is also found across the tropics 
in in Qld, WA and the NT. Grows in open woodland on sandy soil. Recorded 
from Callitris forest in the Pilliga area, growing in sandy soil with Cyperus 
gracilis, C. squarrosus and C. fulvus. 
Soils are usually sandy or silty and damp to wet. Often associated with other 
sedge species including C. victoriensis, C. difformis, C. iria, C. compressus, 
C. nervulosus, C. dactylotes, Fimbristylis and Eleocharis species. 

Low 

Investigation area outside 
species distribution in NSW, 
sandy soil is not present in 
woodland associated with the 
Project and nearest record is 
25 km from the Project 

Desmodium 
campylocaulon 

Creeping Tick-trefoil E LC Occurs chiefly in the Collarenebri and Moree districts in the north-western 
plains of NSW. Also known from Qld and NT. Is confined to clay soils, usually 
with Astrebla and Iseilema species. Grows on cracking black soils. 
Associated plant species include Acacia harpophylla, Astrebla pectinata and 
Sorghum, Dichanthium and Panicum species. 

Recorded 
Suitable habitat present for the 
species and records occur within 
the investigation area 

Dichanthium 
setosum 

Bluegrass V V Dichanthium setosum is associated with heavy basaltic black soils and stony 
red-brown hard setting loam with clay subsoil and is found in moderately 
disturbed areas such as cleared woodland, grassy roadside remnants, 
grazed land and highly disturbed pasture. The extent to which this species 
tolerates disturbance is unknown. The species occurs within the Border 
Rivers−Gwydir, Central West, Namoi, Northern Rivers (NSW), South East 
and Fitzroy (Queensland) Natural Resources Management regions (Ayers et 
al. 1996; DEC 2005). 

Recorded 

Suitable habitat present for the 
species and records occur within 
the investigation area 

Digitaria porrecta Finger Panic Grass E LC Occurs in communities dominated by Eucalyptus orgadophila on hills and 
slopes and E. tereticornis and E. populnea in drainage lines. Associated 
grasses and forbs include Dichanthium sericeum, Panicum decompositum, 
Digitaria divaricatissima, Aristida leptopoda, Boerhavia dominii, Mentha 
satureioides, Psoralea tenax, Rhynchosia minima, Panicum queenslandicum, 
Paspalidium globoideum, Themeda avenacea, Ixiolaena brevicompta, 
Sclerolaena muricata and Tribulus micrococcus. It usually occurs on dark 
and fine textured soils with some degree of seasonal cracking and often 
persists in disturbed habitats, such as fallow paddocks. 

Recorded 

Suitable habitat present for the 
species and records occur within 
the investigation area 
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Species name Common name BC Act EPBC Act Habitat requirements Likelihood of occurrence 

Homopholis belsonii Belson's Panic E V Homopholis belsonii has been known to grow often in poor soils in dry 
woodlands specially in NSW as well as in areas which receive irregular or 
intermittent flooding, where Homopholis belsonii can be found on higher, 
well-drained rises. An elevation level of 200 to 520 m is required for the 
species in NSW whilst in Queensland, the species range from 342 to 500 m 
elevation (DoEE 2018). Three general types of habitat which support 
Belson's Panic include: 
◼ Rocky, basaltic hills supporting Eucalyptus albens (White Box)/Geijera 

parviflora (Wilga) woodland with assorted shrubs and a number of grass 
species.  

◼ Flat to gently undulating alluvial areas supporting Casuarina cristata 
(Belah) forest and sometimes Acacia harpophylla (Brigalow) or 
G.parviflora (Wilga) 

◼ Drainage lines supporting C. cristata and sandy country dominated by 
Cypress Pine-Bloodwood-Ironbark-She-Oak Forest. 

Moderate 

Suitable habitat available for the 
species associated within Halls 
and Clarks Creeks however no 
records exist within the SAP 
investigation area. Nearest 
record is approximately 15 km 
north of the investigation area 

Lepidium 
aschersonii 

Spiny Peppercress V V Not widespread, occurring in the marginal central-western slopes and north-
western plains regions of NSW. Grows on ridges of gilgai clays dominated by 
Brigalow (Acacia harpophylla), Belah (Casuarina cristata), Buloke 
(Allocasuarina luehmanii) and Grey Box (Eucalyptus microcarpa). Often the 
understorey is dominated by introduced plants. The species grows as a 
component of the ground flora, in grey loamy clays. Vegetation structure 
varies from open to dense, with sparse grassy understorey and occasional 
heavy litter. 

Low 

No suitable habitat available 
within the SAP investigation area 
and no records near the Project 

Swainsona 
murrayana 

Slender Darling Pea V V Found throughout NSW. 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. 

Recorded 

Suitable habitat present for the 
species and records occur within 
the investigation area  

Fauna 

Ardeotis australis Australian Bustard E LC The Australian bustard is mainly found in the north-western region of NSW 
and occasionally in the lower western and central west plains region. Outside 
of breeding season this species can be found in the eastern part of the state 
as far as the western slopes and Riverine plain. Primarily occupies tussock 
and hummock grasslands but will also occur in low shrublands and low open 
grassy woodlands. On occasion this species can be found in modified 
landscapes including agricultural cropping area, golf courses and near dams.  

Moderate 

Suitable habitat exists for the 
species within the SAP 
investigation area however, 
records around Moree are old 
(>100 years) 
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Species name Common name BC Act EPBC Act Habitat requirements Likelihood of occurrence 

Burhinus grallarius Bush Stone-curlew E LC The Bush stone-curlew is distributed across most of Australia except the 
central and southern coast, inland, far south-eastern Australia and Tasmania. 
In the south-east of Australia the species is now either rare or locally extinct. 
The species prefers open forest and woodland with a sparse grassy ground 
layer and ground timber (OEH) 

Moderate 

Suitable habitat for the species 
occurs within the SAP 
investigation area however, no 
recent records nearby 

Calyptorhynchus 
lathami 

Glossy Black-
Cockatoo 

V LC The Glossy black-cockatoo occurs in suitable woodland habitat from central 
QLD to east Gippsland in Victoria. In NSW they are associated with the 
southern tablelands and central western plains. The species is found in open 
forest to woodland and are obligate feeders upon she-oak species including 
Allocasuarina littoralis, A. torulosa, A. luehmanni, A. diminuta, A. gymnathera 
Casuarina cristata, and C. equisetifoli. Trees bearing large hollows provide 
important nesting sites for this species. 

High 

Recent records for the species 
occur within close proximity to 
the SAP investigation area, 
suitable breeding habitat (large 
hollows) also occur 

Haliaeetus 
leucogaster 

White-bellied Sea-
Eagle 

V LC Preferred inland habitat for the White-bellied sea eagle includes major rivers 
and large dams and reservoirs, in coastal regions the species occurs along 
the coast. The species occupy a nest as permanent pairs typically in a tall 
tree where they will remain year round. 

Moderate 

Suitable habitat including large 
trees and major rivers occur 
nearby the SAP investigation 
area as well as recent records  

Hieraaetus 
morphnoides 

Little Eagle V LC Preferred habitat for the Little eagle includes open eucalypt forest, woodland 
and open woodland, Casuarina and Acacia woodlands and riparian 
woodland. In interior NSW the species will also occupy riparian woodlands. 
Mating pairs construct large stick nests during winter in tall living trees where 
remnant habitat occurs. 

Moderate 

Suitable riparian habitat occurs 
within the SAP investigation area 
and surrounding landscape 
including patches of remnant 
habitat. Several recent records 
occur along the Mehi River at 
Moree 

Hoplocephalus 
bitorquatus 

Pale-headed Snake V LC Pale-headed snakes have a patchy, largely fragmented distribution from 
north-east QLD to north-eastern NSW. In NSW he species occurs along the 
Darling Riverine Plains as far west as Mungindi and Quambone. Most 
records occur at lower elevations although the species can occur at higher 
elevations. Preferred habitat includes dry eucalypt forest and woodlands, and 
cypress forest and is semi arboreal occupying tree hollows and loose bark on 
trees. In drier environments riparian habitat is preferred. 

Moderate 

Suitable riparian habitat occurs 
within the SAP investigation area 
and relatively recent records 
occur at the Mehi River 

Lophoictinia isura Square-tailed Kite V LC The Square-tailed Kite coastal and inland regions from the south-west to the 
north of Australia across QLD, NSW and Victoria. In NSW the species 
generally occupies the north and north-east of the state along western 
flowing river systems.  
Preferred habitat includes chenopod shrubland and grassland, open acacia 
scrub and low open eucalypt woodland preferencing timbered watercourses. 

Moderate 

Records, including recent occur 
within the SAP investigation area 
as well as suitable habitat for the 
species 
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Species name Common name BC Act EPBC Act Habitat requirements Likelihood of occurrence 

Ninox connivens Barking Owl V LC The Barking owl is found throughout Australia with the exception of the arid 
zone. The distribution of the species in NSW is wide but sparse. The species 
inhabits fertile woodlands and open forests, however due to land clearing 
available habitat consists mostly of riparian vegetation. Roosting sites require 
adequate shade from dense mid-storey vegetation and tree hollows for 
breeding. Monogamous pairs typically occupy areas of 2000 ha in NSW 
requiring large hunting grounds due to sparsity of prey. 

Moderate 

Suitable riparian habitat occurs 
within the SAP investigation area 
and relatively recent records 
occur within and surrounding the 
SAP investigation area 

Phascolarctos 
cinereus 

Koala V V Koala habitat can be broadly defined as any environment containing Koala 
food tree species (Eucalyptus spp., Corymbia spp., Angophora spp. and 
Lophostemon spp.) or shelter trees. Preferred food and shelter trees are 
naturally abundant on fertile clayey soils (DoEE 2020). 
Along the Great Dividing Range and the coastal belt throughout the 
species' range, Koalas inhabit moist forests and woodlands mostly 
dominated by Eucalypt species. Koalas are also known to occur in highly 
modified (eg urbanised) or regenerating native vegetation communities 
(DoEE 2020). 

Moderate 

Suitable food tree species occurs 
within the SAP investigation area 
and recent records occur at the 
Mehi River and Moree 

Pteropus 
poliocephalus 

Grey-headed Flying-
fox 

V V The Grey-headed Flying-fox requires foraging resources and roosting sites. It 
is a canopy-feeding frugivore and nectarivore, which utilises vegetation 
communities including rainforests, open forests, closed and open woodlands, 
Melaleuca swamps and Banksia woodlands. It also feeds on commercial fruit 
crops and on introduced tree species in urban areas. The primary food 
source is blossom from Eucalyptus and related genera but in some areas it 
also utilises a wide range of rainforest fruits. None of the vegetation 
communities used by the Grey-headed Flying-fox produce continuous 
foraging resources throughout the year. As a result, the species has adopted 
complex migration traits in response to ephemeral and patchy food 
resources. 
The Grey-headed Flying-fox roosts in aggregations of various sizes on 
exposed branches. Roost sites are typically located near water, such as 
lakes, rivers or the coast. Roost vegetation includes rainforest patches, 
stands of Melaleuca, mangroves and riparian vegetation.  
Grey-headed Flying-foxes commute daily to foraging areas, usually within 15 
km of the day roost site. Grey-headed Flying-foxes are capable of nightly 
flights of up to 50 km from their roost to different feeding areas as food 
resources change. At most times of the year there is a complete exodus from 
the colony site at dusk.  

Moderate 

Suitable food tree species occurs 
within the SAP investigation area 
and recent records occur at 
Moree 
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Appendix D  
Landscape information  

 

 

 

 

 



bcf BOOLCARROLL Stagnant Alluvial 

 
Landscape— Slightly elevated sinuous level to very gently inclined meander plains and levees on Quaternary alluvials 
of the Marra Creek and Bugwah formations. Slopes <1%, local relief <3 m and elevation 168 - 184 m. Extensively 
cleared grassland, open-woodland and woodland. 
Soils— Mosaic of soil types ranging from deep (100 - <150 cm), very slowly permeable and very poorly drained Brown, 
Grey and Red Vertosols (Brown, Grey and Red Clays) to deep (100 - <150 cm), moderately permeable and well-drained 
Red and Brown Chromosols (Red-brown Earths). 
Qualities and limitations—  localised foundation hazard, localised productive arable land, localised woody weeds, 
localised recharge zone, widespread wind erosion hazard, widespread sheet erosion hazard, localised poor drainage. 

 

LOCATION AND SIGNIFICANCE 

Meander plains and levees of the Gwydir and Mehi Rivers as well as Carole, Gingham, Moomim and Thalaba Creeks, 
confined to the Gwydir River physiographic region. Delineated primarily by a distinct pink radiometric signature, whilst 
Landsat imagery shows a dominant signature of pale cream country intermixed with some darker country. Slightly raised 
(1 - 2 m) more ancient palaeo-meander plains are sometimes associated with prior stream formations (Moppin (mpk) soil 
landscape). Also includes some minor discontinuous sections of prior steams that have not been otherwise differentiated 
into the Moppin (mpk) soil landscape. Has sometimes been referred to as Transitional Red Brown Earths. 
While subject to inundation from floods, this unit tends to be much less frequently inundated compared with the more low 
lying floodplains (Gingham Wetlands (ghs) and Direlmabildi (drr)). Type location is Derra-Rowena Road near Bulyeroi, 
south-west of Moree (MGA grid reference 708602E, 6707978N, grid zone 55). 
Variants 

None. 
Included landscapes 

Includes some minor discontinuous sections of prior steams that have not been otherwise differentiated into the Moppin 
(mpk) soil landscape. Small dune remnants of Courallie (coj) soil landscape, too small to map at this scale, may have 
been included. 
 

LANDSCAPE 

Landform 



Elevated palaeo-meander plains 0.25 - 1.8 km wide on Quaternary alluvials of the Marra Creek and Bugwah formations. 
Slightly elevated sinuous level to very gently inclined slopes of <1%, local relief <3 m and elevation ranging from 168 - 
184 m. Partially cleared ridges rise a few metres above the surrounding floodplains. 
Geology 

Geology is generally coarser than the surrounding clay plains and related to more ancient (now relict) alluvial systems 
dominated by coarser bedloads (D King, pers. comm.). 
The Bugwah Formation/Meander plain facies (Qrm) consists of poorly sorted, unconsolidated to semi-consolidated 
orange to brown to grey silt, silty clay and fine sand with common carbonate nodules, minor medium sand, 
ferromagnesian nodules, charcoal and salts. 
Also present is the Quaternary alluvium - meander plain deposits/Palaeo-meander plain (Qamv2) unit, consisting of 
poorly sorted, unconsolidated to semi-consolidated silt, silty clay and fine sand with minor medium sand, ferromagnesian 
nodules, charcoal and salts. 
Elsewhere, the Marra Creek Formation/Backplain facies (Qmb) comprises unconsolidated, laminated, slightly silty dark 
yellow clay with rare carbonate nodules, quartz sand and common dessication cracks, whilst the Quaternary alluvium - 
backplain deposits/Current backplain (Qabm1) unit consists of unconsolidated clay, silt and quartz sand. 
Source: DME 2005, DMR 2002, DMR 2002a, DMR 2004, DMR 2005. 
Vegetation 

The native vegetation has mostly been cleared. Ridge tops are often characterised by Corymbia tessellaris (carbeen) 
and Eucalyptus populnea (poplar box) with highest areas characterised by Flindersia maculosa (leopardwood) and 
Eremophila mitchellii (budda). 
OEH Native Vegetation Mapping using Plant Community Types (PCT) has identified the following most common 
vegetation communities: PCT 1 - Candidate Native Grasslands; PCT 40 - Coolibah open woodland wetland with 
chenopod/grassy ground cover on grey and brown clay floodplains; PCT 56 - Poplar Box - Belah woodland on clay-loam 
soils on alluvial plains of north-central NSW; PCT 55 - Belah woodland on alluvial plains and low rises in the central NSW 
wheatbelt to Pilliga and Liverpool Plains regions. 
A mosaic of the following Keith vegetation classes: North-west Floodplain Woodlands, Candidate Native Grasslands, 
Floodplain Transitional Woodlands and Western Peneplain Woodlands. 
Source: OEH 2014. 
Land use 

Partially to extensively cleared, and either unused or supporting light grazing only, with some minor cropping towards the 
edges of the unit. Parts of the township of Garah are located on this unit, whilst other infrastructure tends also to be 
located on this unit due to its higher elevation and consequent lower to absent flooding regime. 
Land degradation 

Moderate erosion hazard with sheet erosion evident. Some severely degraded sites with generally non-saline scalds and 
hardsetting surfaces, particularly in higher areas. Likely to be susceptible to high rates of wind erosion, especially given 
the common occurrence of fine sandy and silty surface soils. 
 

SOILS 

Soil variation and distribution 

Red and Brown Chromosols (Red-brown Earths) are dominant and account for approximately 70% of the soils 
encountered. Soils are often described as transitional Red-brown Earths, a morphology most akin to a Red-brown Earth 
but grading into soils similar to Brown or Grey Clays (Vertosols). The soil landscape is distinguished from the closely 
associated Moppin (mpk) soil landscape by a higher likelihood of transitional Red-brown Earths and Vertosol-like soils, 
and is also slightly lower in the landscape. 
 

QUALITIES AND LIMITATIONS 

Land capability 

 Urban Capability C Soil Regolith Class R3 
Limitations to land use 

 Grazing moderate Cultivation moderate to high 
 Urban moderate 
Landscape 

 Steep slopes not observed Mass movement hazard not observed 
 Rock outcrop not observed Rockfall hazard not observed 
 Foundation hazard localised Woody weeds localised 



 Complex terrain not observed Productive arable land localised 
 Dieback not observed 
Soils 

 Shallow soils not observed Complex soils not observed 
 Poor moisture availability not observed Non-cohesive soils not observed 
Hydrology 

 High run-on not observed Poor drainage localised 
 Permanently high watertables not observed Permanent waterlogging not observed 
 Seasonal waterlogging not observed Flood hazard not observed 
Erosion 

 Wind erosion hazard widespread Wave erosion hazard not observed 
 Gully erosion hazard not observed Sheet erosion hazard widespread 
 Streambank erosion hazard not observed 
Salinity 

 Recharge zone localised Discharge zone not observed 
 Salinity hazard not observed Seepage scalds not observed 
 Salt stores high 
 

FACETS 

bcf(1)— Levee crests 
Soils Deep (100 - <150 cm), moderately permeable, well drained Red and Brown 

Chromosols (Red-brown Earths). 

Type Profile(s) Darling Riverine Plain - Moree (1004539) profile 137 

 

bcf(2)— Levee toe slopes 

Soils Deep (100 - <150 cm), very slowly permeable and very poorly-drained Brown, Grey 
and Red Vertosols (Brown, Grey and Red Clays). 

Type Profile(s) Darling Riverine Plain - Moree (1004539) profile 107 

 

 

REFERENCES 

DME 2005. Preliminary Moree 1:250 000 geology coverage, NSW Department of Minerals and Energy.  

DMR 2002. New South Wales Statewide Geology coverage – 1:250 000 scale. Department of Mineral Resources, 
Sydney. 

DMR 2002a. BBSB WRA19 Geology Upgrade, Department of Mineral Resources, Sydney. 

DMR 2004. NAND04 Nandewar Geology Integration and Upgrade project, Department of Mineral Resources, Sydney. 

DMR 2005. Preliminary Burrenbar 1:100 000 geology, Department of Mineral Resources, Sydney. 

OEH 2014. BRG-Namoi Regional Native Vegetation Mapping. NSW Office of Environment and Heritage, Sydney. 

 

NOTES 

(1) This report describes reconnaissance soil landscape information mapped at 1:100,000 scale and does not negate the 
need for site assessment at a scale suitable to the land use or development under consideration. 

(2) 'Not observed' means unlikely to be found. 'Localised' means observed to a level considered significant for land 
management. 'Widespread' means prevalent and significant over most of the landscape. 'None recorded' means no 
occurrence has been recorded. 'Not assessed' means no result has been recorded for this attribute and it may or may 
not be present in the soil landscape. 
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guo GURLEY Residual 

 
Landscape— Level plains to undulating rises of Pleistocene alluvium adjacent to bedrock hills forming extensive 
alluvial/colluvial fans in the eastern Moree Plains. Slopes 1 - 3%, local relief 1 - 9 m, elevation 180 - 320 m. Cleared, with 
widespread cropping of wheat. 
Soils— Very deep (>150 cm), moderately well-drained to imperfectly drained, Epipedal to self-mulching, Brown and 
Grey Vertosols (Grey Clays) on crests and slopes, with occasional Black Vertosols (Black Earths), and very deep (>150 
cm), imperfectly drained Grey Vertosols (Grey Clays) on lower slopes. 
Qualities and limitations—  widespread foundation hazard, widespread productive arable land, widespread woody 
weeds, localised discharge zone, localised sheet erosion hazard, localised seasonal waterlogging. 

 

LOCATION AND SIGNIFICANCE 

Extensive landscape of sheet-flood fans downstream (west) of bedrock hills in the east of the Moree Plains. These are 
the oldest alluvial/sheet flood fans of the north-west plains fans systems (the eroded fifth terraces of Ward et al. (1999), 
distinguished by a low Potassium radiometric response. Type location is the Newell Highway at Gurley (MGA grid 
reference 770800E, 6707000N, grid zone 55). 
Variants 

None. 
Included landscapes 

Includes the Boolcarroll (bcf) soil landscape as palaeochannel and levee deposits across the surface of this unit. Gravels 
of the Bellata (btj) soil landscape occur adjacent to incised drainage lines and channels of the Nee Nee Creek (nnv) soil 
landscape. The Mehi River (mei) soil landscape occurs as incised channels, whilst the Terry Hie Hie (thq) soil landscape 
is found as surficial palaeochannel deposits. 
 

LANDSCAPE 

Landform 

Extensive level plains to undulating rises of Pleistocene alluvium adjacent to bedrock hills in the eastern Moree Plains. 
Slopes are level to gently inclined, with gradients between 1 - 3%, local relief varies from 1 - 9 m, and elevation ranges 
between 180 - 320 m. 



The landscape consists of a large remnant sheet-flood fan system with elevation and local relief rising to the east. 
Surfaces are locally weakly gilgaied. Drainage is by surface flow and contemporary alluvial processes are absent. These 
are the eroded fifth terraces of Ward W.T. (1999). These fans are discernible from more recent fan systems by 
radiometric imagery (low Potassium response). 
Geology 

These are the oldest alluvial/sheet flood fans of the north-west plains fans systems (the eroded fifth terraces of Ward et 
al. (1999), distinguished by a low Potassium radiometric response. Gravel lenses outcrop in some locations, particularly 
around the edge of the unit where it adjoins the Bellata (btj) soil landscape. In some locations a strongly-structured bright 
reddish brown subplastic clay, believed to be parna, occurs as prior channel infill deposits. 
Geological mapping indicates the dominant geological units include an unnamed Quaternary sheet wash (Qc), consisting 
of often gilgaied clayey colluvium. Also occurring is the Quaternary colluvium (Qrhs3) unit, consisting of often gilgaied 
clayey substrate, and Unnamed Quaternary Alluvium/Piedmont plain or bajada 3 (Qs3) consisting of texture-contrast 
soils with sand dominating at the surface. 
Source: DME 2005, DMR 2002, DMR 2002a, DMR 2004. 
Vegetation 

The native vegetation has been extensively cleared. OEH Native Vegetation Mapping using Plant Community Types 
(PCT) has identified a number of most common communities which are: PCT 1 - Native Grasslands;  PCT 55 - Belah 
woodland on alluvial plains and low rises in the central NSW wheatbelt to Pilliga and Liverpool Plains regions; Coolibah - 
River Coobah - Lignum woodland wetland of frequently flooded floodplains mainly in the Darling Riverine Plains 
Bioregion; PCT 39 Coolibah - River Coobah - Lignum woodland wetland of frequently flooded floodplains mainly in the 
Darling Riverine Plains Bioregion; and PCT 35 Brigalow - Belah open forest / woodland on alluvial often gilgiad clay from 
Pilliga Scrub to Goondiwindi, Brigalow Belt South Bioregion. 
Kieth classes include: Candidate Native Grasslands, North-west Floodplain Woodlands, Riverine Plain Woodlands, 
Brigalow Clay Plain Woodlands and Floodplain Transition Woodland.  Dominant species include: Acacia pendula (myall), 
A. harpophylla (brigalow), Casuarina pauper (black oak), C. cristata (belah), and less commonly, Eucalyptus populneus 
(bimble box). Grasses are dominated by Austrostipa aristiglumis (plains grass) and Astrebla lappacxea (curly Mitchell 
grass). Acacia farnesiana (mimosa bush) is a locally abundant and possibly invasive woody weed. 
Source: OEH 2014. 
Land use 

Extensively cleared for cropping of wheat and occasional cattle grazing. 
Land degradation 

None observed except for woody weeds (see vegetation description). 
 

SOILS 

Soil variation and distribution 

The soils are generally all Vertosols with high shrink-swell properties and consist of very deep (>150 cm), moderately 
well-drained to imperfectly drained, Epipedal to self-mulching, Brown and Grey Vertosols (Grey Clays) on crests and 
slopes with occasional Black Vertosols (Black Earths). Very deep (>150 cm), imperfectly drained  Grey Vertosols (Grey 
Clays) on lower slopes. 
 

QUALITIES AND LIMITATIONS 

Land capability 

 Urban Capability B Soil Regolith Class R1 
Limitations to land use 

 Grazing slight Cultivation slight 
 Urban slight 
Landscape 

 Steep slopes not observed Mass movement hazard not observed 
 Rock outcrop not observed Rockfall hazard not observed 
 Foundation hazard widespread Woody weeds widespread 
 Complex terrain not observed Productive arable land widespread 
 Dieback not observed 
Soils 

 Shallow soils not observed Complex soils not observed 



 Poor moisture availability not observed Non-cohesive soils not observed 
Hydrology 

 High run-on not observed Poor drainage not observed 
 Permanently high watertables not observed Permanent waterlogging not observed 
 Seasonal waterlogging localised Flood hazard not observed 
Erosion 

 Wind erosion hazard not observed Wave erosion hazard not observed 
 Gully erosion hazard not observed Sheet erosion hazard localised 
 Streambank erosion hazard not observed 
Salinity 

 Recharge zone not observed Discharge zone localised 
 Salinity hazard not observed Seepage scalds not observed 
 Salt stores low 
 

FACETS 

guo(1)— Crests and slopes 
Soils Very deep (>150 cm), moderately well to imperfectly drained Epipedal to Self-

mulching Brown and Grey Vertosols (Grey Clays). May include smaller areas of 
Black Vertosols (Black Earths). 

Type Profile(s) Moree improved soil information delivery (ISID) (1005272) profile 425 

 

guo(2)— Lower slopes 

Soils Very deep (>150 cm), imperfectly drained Epipedal Grey Vertosols (Grey Clays). 

Type Profile(s) Moree improved soil information delivery (ISID) (1005272) profile 302 
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NOTES 

(1) This report describes reconnaissance soil landscape information mapped at 1:100,000 scale and does not negate the 
need for site assessment at a scale suitable to the land use or development under consideration. 

(2) 'Not observed' means unlikely to be found. 'Localised' means observed to a level considered significant for land 
management. 'Widespread' means prevalent and significant over most of the landscape. 'None recorded' means no 
occurrence has been recorded. 'Not assessed' means no result has been recorded for this attribute and it may or may 
not be present in the soil landscape. 
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mei MEHI RIVER Alluvial 

 
Landscape— Present-day active river channels, anabranches and oxbow lakes of the Mehi River and other major 
rivers on Quaternary alluvium of the Marra Creek formation. Slopes <2%, local relief 0 - 15 m, elevation 172 - 183 m. 
Partially cleared tall open-forest and wetland woodland. 
Soils— Dominated by moderate (50 - <100 cm) to very deep (150 - 500 cm), imperfectly drained Rudosols and 
Tenosols (Alluvial Soils), with some giant (>500 cm), very slowly permeable and very slowly drained Grey Vertosols 
(Grey Clays), and rare Sodosols. 
Qualities and limitations—  localised complex soils, localised non-cohesive soils, localised steep slopes, localised 
mass movement hazard, widespread complex terrain, localised woody weeds, localised recharge zone, localised salinity 
hazard, localised wind erosion hazard, localised gully erosion hazard, localised sheet erosion hazard, localised 
streambank erosion hazard, widespread high run-on, widespread poor drainage, widespread permanently high 
watertables, widespread permanent waterlogging, widespread seasonal waterlogging, widespread flood hazard. 

 

LOCATION AND SIGNIFICANCE 

Present-day active river channels, anabranches and oxbow lakes of the Mehi River and other major rivers within the 
Lower Gwydir Floodplains physiographic region, occurring extensively throughout the Moree Plains. This unit is largely 
restricted to the stream channels/channel banks proper with the broader adjoining floodplains and levees contained 
within the Black Creek (bkg) unit. Type location is unnamed bridge across the Mehi River on the Gwydir Highway, east-
north-east of Collarenebri (MGA grid reference 667067E, 6733893N, grid zone 55). 
Variants 

None. 
Included landscapes 

None. 
 

LANDSCAPE 

Landform 

Level to very gently inclined present-day active meander plains largely restricted to the stream channels proper with the 
adjoining active floodplains and levees contained within the Black Creek (bkg) soil landscape. Landform consists of river 
channels, anabranches and oxbow lakes of the Mehi River and other major rivers on Quaternary alluvium of the Marra 



Creek formation. The landscape is typically 20 m - 95 m wide. Slopes range from 0 - 2%, with localised near-vertical 
levee and river channel banks, whilst local relief is 0 - 15 m and elevation ranges from 174 - 182 m. 
Geology 

Geological mapping includes the Meander plain facies of the Marra Creek Formation (Qmm) consisting of 
unconsolidated, poorly to moderately-sorted, mid grey to brown silt and clay with light grey sandy lenses and organic 
matter, with common bioturbation and dessication cracking and some cross bedding. 
Also occurring is the Channel facies of the Marra Creek Formation (Qmc), which comprises unconsolidated mid brown to 
dark grey silt and clay, minor light grey sand, commonly carbonaceous and flat to cross laminated. 
Also found is the Quaternary alluvium - meander plain deposits/Current meander plain (Qamm1), which consists of 
unconsolidated, poor to moderately-sorted silt and clay with sandy lenses and organic matter, with common bioturbation 
and dessication cracking and some cross bedding. 
Also occurring is the backplain facies of the Marra Creek Formation (Qmb), consisting of unconsolidated dark yellow 
clay, slightly silty with rare carbonate nodules and quartz sand, common dessication cracks, laminations and rootlets. 
Vegetation 

The native vegetation has been partially cleared. OEH Native Vegetation Mapping using Plant Community Types (PCT) 
has identified two dominant community types of PCT 36 - River Red Gum tall to very tall open forest / woodland wetland 
on rivers on floodplains mainly in the Darling Riverine Plains Bioregion, and PCT 39 - Coolibah - River Coobah - Lignum 
woodland wetland of frequently flooded floodplains mainly in the Darling Riverine Plains Bioregion. 
There are also two dominant Keith vegetation classes which are the North-west Floodplain Woodlands and the Inland 
Riverine Forests.  Indicative species include Eucalyptus camaldulensis (river red gum) occasionally with E. largiflorens 
(black box), E. melliodora (yellow box) or E. microcarpa (grey box). Acacia salicina (cooba) and A. stenophylla (river 
coobah) occur as small emergent trees. Smaller shrubs of Chenopodium nitrariaceum (nitre goosefoot), Exocarpos 
strictus (dwarf cherry) and Muehlenbeckia florulenta (lignum). Grasses include Carex sp. and Phragmites australis in 
patches near reliable slow-flowing water. 
Source: OEH 2014. 
Land use 

Opportunistic grazing of riparian areas and livestock watering. 
Land degradation 

Localised gully and stream-bank erosion. Riparian vegetation is severely degraded in parts. 
 

SOILS 

Soil variation and distribution 

This soil landscape is dominated by moderate (50 - <100 cm) to very deep (150 - 500 cm), imperfectly drained Rudosols 
and Tenosols (Alluvial Soils). Giant (>500 cm), very slowly permeable and very slowly drained, Self-mulching, Episodic-
Endocalcareous Grey Vertosols (Grey Clays) are less common. Sodosols are rarely encountered (<5% of the soil 
landscape). 
 

QUALITIES AND LIMITATIONS 

Land capability 

 Urban Capability E Soil Regolith Class R4 
Limitations to land use 

 Grazing high to very high Cultivation extreme 
 Urban extreme 
Landscape 

 Steep slopes localised Mass movement hazard localised 
 Rock outcrop not observed Rockfall hazard not observed 
 Foundation hazard not observed Woody weeds localised 
 Complex terrain widespread Productive arable land not observed 
 Dieback not observed 
Soils 

 Shallow soils not observed Complex soils localised 
 Poor moisture availability not observed Non-cohesive soils localised 
Hydrology 



 High run-on widespread Poor drainage widespread 
 Permanently high watertables widespread Permanent waterlogging widespread 
 Seasonal waterlogging widespread Flood hazard widespread 
Erosion 

 Wind erosion hazard localised Wave erosion hazard not observed 
 Gully erosion hazard localised Sheet erosion hazard localised 
 Streambank erosion hazard localised 
Salinity 

 Recharge zone localised Discharge zone not observed 
 Salinity hazard localised Seepage scalds not observed 
 Salt stores high 
 

FACETS 

mei(1)— Current active stream channels 
Soils Moderate (50 - <100 cm) to very deep (150 - 500 cm), imperfectly drained Rudosols 

and Tenosols (Alluvial Soils). 

Type Profile(s) Moree improved soil information delivery (ISID) (1005272) profile 439 

 

mei(2)— Floodplains 

Soils Giant (>500 cm), very slowly permeable and very slowly drained, Self-mulching 
Episodic-Endocalcareous Grey Vertosols (Grey Clays). 

Type Profile(s) Darling Riverine Plain - Moree (1004539) profile 4 
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NOTES 

(1) This report describes reconnaissance soil landscape information mapped at 1:100,000 scale and does not negate the 
need for site assessment at a scale suitable to the land use or development under consideration. 

(2) 'Not observed' means unlikely to be found. 'Localised' means observed to a level considered significant for land 
management. 'Widespread' means prevalent and significant over most of the landscape. 'None recorded' means no 
occurrence has been recorded. 'Not assessed' means no result has been recorded for this attribute and it may or may 
not be present in the soil landscape. 
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wcr WATERCOURSE ROAD Alluvial 

 
Landscape— Level floodplains on Quaternary meander plains and backplain facies of the Marra Creek and Bugwah 
formations. Slopes <1%, local relief <9 m, elevation 170 - 226 m. Extensively cleared woodland, wetland woodland and 
grassland. 
Soils— Very deep (150 - 500 cm), very slowly permeable, very poorly-drained Grey Vertosols (Grey Clays), with some 
very deep (150 - 500 cm), poorly drained Black Vertosols (Black Earths) and rare Grey Dermosols and Kurosols (Grey 
Earths). 
Qualities and limitations—  localised complex soils, widespread productive arable land, localised woody weeds, 
localised discharge zone, localised salinity hazard, localised wind erosion hazard, localised sheet erosion hazard, 
widespread high run-on, widespread poor drainage, widespread flood hazard. 

 

LOCATION AND SIGNIFICANCE 

Large floodplain unit that occurs to the north-west of Moree in the Lower Gwydir Floodplains physiographic region and is 
associated with the Mehi River, Carole Creek and Gingham Watercourse. The majority of the unit lies on Quaternary 
alluvials of the Marra Creek formation with small pockets of meander plains facies of the Bugwah formation scattered 
throughout. This soil landscape ranks amongst the most fertile and productive soils across the Moree Plains, with large 
areas under continuous irrigated and dryland cotton and associated cropping systems. Type location is Talmoi Road 
near Garah, north-north-west of Moree (MGA grid reference 750426E, 6777732N, grid zone 55). 
Variants 

None. 
Included landscapes 

None. 
 

LANDSCAPE 

Landform 

Floodplains associated with the Mehi River, Gingham Watercourse and Carole Creek on Quaternary meander plain and 
backplain facies of the Marra Creek and Bugwah formations. The floodplains range from 0.3 - 33 km in width, with slopes 
being <1%, local relief of <9 m and elevation ranging from 170 - 226 m. 
Geology 



The dominant geological units include the Backplain facies of the Marra Creek Formation (Qmb) and meander plain 
facies of the Bugwah formation (Qrm), both of which occur throughout the soil landscape. The Marra Creek formation is 
comprised of unconsolidated dark yellow clay, slightly silty with rare carbonate nodules and quartz sand, common 
desiccation cracks, laminations and rootlets. The Bugwah formation is comprised of unconsolidated to semi-
consolidated, poorly to very poorly sorted, orange to brown to grey silt, silty clay and fine sand with common carbonate 
nodules, minor medium sand, ferromagnesian nodules, charcoal and salts. 
Source: DME 2005. 
Vegetation 

The native vegetation has been extensively cleared. OEH Native Vegetation Mapping using Plant Community Types 
(PCT) has identified three dominant communities: PCT 1 -  Candidate Native Grasslands; PCT 27 - Weeping Myall open 
woodland of the Darling Riverine Plains Bioregion and Brigalow Belt South Bioregion; PCT 36 - River Red Gum tall to 
very tall open forest / woodland wetland on rivers on floodplains mainly in the Darling Riverine Plains Bioregion; PCT 39 - 
Coolibah - River Coobah - Lignum woodland wetland of frequently flooded floodplains mainly in the Darling Riverine 
Plains Bioregion; and PCT 40 - Coolibah open woodland wetland with chenopod/grassy ground cover on grey and brown 
clay floodplains. 
Extremely small discreet areas of Keith vegetation classes include: North-east Floodplain Woodland where the indicative 
species are Eucalyptus coolabah (coolibah), E. populnea (poplar box) and Casuarina cristata (belah); Western Slopes 
Grass Woodland dominated by Eucalyptus albens (white box), Callitris glaucophylla (white cyprus pine), E. blakelyi 
(Blakely's red gum), E. melliodora (yellow box), E. melanophloia (silver irion bark) and E. oilligaensis (narrow-leaved grey 
box); Inland Riverine Forests dominated by Eucalyptus camaldulensis (river red gum), E. largiflorens (black box), E. 
melliodora (yellow box) and E. microcarpa (grey box). 
Source: OEH 2014. 
Land use 

Irrigated and dryland cropping are the primary landuses. Small areas of woodland with grassy understoreys are 
opportunistically grazed. 
Land degradation 

Localised wind and sheet erosion hazard. Regeneration and recruitment of native vegetation on partially cleared and 
grazed woodlands is limited due to grazing pressure and invasion weeds, both woody and groundcovers. 
 

SOILS 

Soil variation and distribution 

Very deep (150 - 500 cm) very slowly permeable and very poorly-drained Self-mulching Grey and Dark Grey Vertosols 
(Grey Clays) dominate the landscape (approximately 80%). Very deep (150 - 500 cm), poorly drained Self-mulching, 
Epicalcareous Black Vertosols (Black Earths/Dark Grey Clays) are far less common (15%). Grey Dermosols and 
Kurosols (Grey Earths) and other soils are very rarely encountered throughout the landscape (<5%). 
 

QUALITIES AND LIMITATIONS 

Land capability 

 Urban Capability D Soil Regolith Class R3 
Limitations to land use 

 Grazing slight Cultivation slight 
 Urban high 
Landscape 

 Steep slopes not observed Mass movement hazard not observed 
 Rock outcrop not observed Rockfall hazard not observed 
 Foundation hazard not observed Woody weeds localised 
 Complex terrain not observed Productive arable land widespread 
 Dieback not observed 
Soils 

 Shallow soils not observed Complex soils localised 
 Poor moisture availability not observed Non-cohesive soils not observed 
Hydrology 

 High run-on widespread Poor drainage widespread 
 Permanently high watertables not observed Permanent waterlogging not observed 



 Seasonal waterlogging not observed Flood hazard widespread 
Erosion 

 Wind erosion hazard localised Wave erosion hazard not observed 
 Gully erosion hazard not observed Sheet erosion hazard localised 
 Streambank erosion hazard not observed 
Salinity 

 Recharge zone not observed Discharge zone localised 
 Salinity hazard localised Seepage scalds not observed 
 Salt stores high 
 

FACETS 

wcr(1)— Grey Vertosols on backplains 

Soils Very deep (150 - 500 cm), very slowly permeable and very poorly drained, Self-
mulching Grey Vertosols (Grey Clays). 

Type Profile(s) Darling Riverine Plain - Moree (1004539) profile 305 

 

wcr(2)— Black Vertosols on backplains 
Soils Very deep (150 - 500 cm), poorly drained Self-mulching, Epicalcareous Black 

Vertosols (Black Earths). 

Type Profile(s) Border Rivers Gwydir 5/10 Moree (1004809) profile 637 
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NOTES 

(1) This report describes reconnaissance soil landscape information mapped at 1:100,000 scale and does not negate the 
need for site assessment at a scale suitable to the land use or development under consideration. 

(2) 'Not observed' means unlikely to be found. 'Localised' means observed to a level considered significant for land 
management. 'Widespread' means prevalent and significant over most of the landscape. 'None recorded' means no 
occurrence has been recorded. 'Not assessed' means no result has been recorded for this attribute and it may or may 
not be present in the soil landscape. 
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