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Executive Summary 

Introduction 

The Fairhill Coal Project (FCP) is a proposed small scale greenfield coal project located north-east of 

Emerald in Central Queensland’s Bowen Basin (Section 1.1.5). The FCP was referred to the 

Commonwealth Department of Agriculture, Water and the Environment (DAWE) under the 

Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) on 27 September 2019 

(reference 2019/8549). 

The FCP was determined to be a ‘controlled action’ on the 17 March 2020, due to the potential for 

significant impacts on the following controlling provisions:  

• Listed threatened species and communities (sections 18 & 18A)  

• A water resource, in relation to coal seam gas development and large coal mining development 
(section 24D & 24E).   

It was also decided that further assessment of the FCP was required via a Public Environment Report 

(PER). 

This draft PER describes the FCP (the action) and the potential impacts it may have on Matters of 

National Environmental Significance (MNES) in accordance with the requirements of the PER 

Guidelines (Appendix A). This draft PER also takes account of the comments received from the 

Independent Expert Scientific Committee (IESC) on a previous version of the draft PER.  It has been 

prepared to enable stakeholders and the Minister to understand the environmental implications of 

the FCP for relevant MNES.  

Assessment of the action by the PER assessment process under the EPBC Act is separate from the 

Queensland Government’s Department of Environment and Science (DES) Environmental Authority 

(EA) application assessment that has been completed under the Queensland Environmental 

Protection Act, 1994 (EP Act) assessment process.  The final FCP EA has been approved and is provided 

in Appendix B. 

This draft PER and the EPBC Act assessment process addresses the relevant potential impacts of the 

action on MNES only. 

Background 

The FCP is situated in the Bowen Basin coal producing region of Queensland, approximately 55 km 

north-east of Emerald, and comprises mining lease ML 700043.  

The objective of developing the FCP is to prove the commercial viability of mining thin coal seams of 

the Fort Cooper Coal Measures in the Bowen Basin.  The proposed method of mining the Fort Cooper 

coals has not yet been implemented on a commercial scale at a standalone operation in the Bowen 

Basin.   

Futura Resources Limited (Futura), through its fully owned subsidiary Fairhill Coking Coal Pty Ltd, is 

the sole owner of the project. Futura has entered into Mining Services and Coal Processing 

arrangements with Sojitz Blue Pty Ltd (Sojitz) for the purposes of technical development, operations 
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and rehabilitation of the FCP. This will include the washing and handling of all run of mine (ROM) coal 

produced from the FCP at the Gregory-Crinum Mine, which is owned and operated by Sojitz and 

situated 18 km to the north-west. From Gregory-Crinum Mine, final product coal will be transported 

approximately 400 km via the Blackwater rail system to Gladstone Port for final shipment to export 

customers. 

Further description of the activities associated with the operations outlined above, is provided in the 

following sub-sections. 

Description of Action 

The FCP (the action) that is the subject of this draft PER includes the activities associated with 

construction, operation, decommissioning, and rehabilitation project phases. These activities include 

the:  

• Construction of the mine site infrastructure and water management infrastructure; 

• Construction of haul road and site access road network;  

• Construction of associated ancillary facilities including offices, ablutions and workshop facilities; 

• Extraction of up to approximately 1.7 Mtpa of ROM coal for seven years;  

• Temporary storage of ROM coal on site; 

• Transport of ROM coal to a processing plant off site; 

• Ongoing formation of in-pit and out-of-pit waste dumps; and 

• Establishment of final landforms and associated drainage for decommissioning and rehabilitation. 

 
A detailed description of the FCP construction, operations and decommissioning activities is provided 

in Section 2. 

Due to the thin coal seams present at Fairhill, the mining method proposed is strip mining utilising a 

surface miner and small excavators. Blasting of overburden will occur as required and will be removed 

utilising a large excavator and tracked dozers. 

ROM coal will be stockpiled on the basis of seam and quality, with low ash material being stockpiled 

separately from all other material. Road legal trucks up to quad sized assemblies will be loaded from 

the ROM stockpile and will transport ROM coal to the Gregory-Crinum Mine coal preparation plant for 

washing. A detailed description of the FCP mining method is presented in Section 2.1.1. 

The infrastructure requirements for the project are small scale due to the relatively low production 

intensity, as well as the proposed offsite processing of ROM coal.  

Site infrastructure required for the FCP will include: 

• Transportable administration office blocks for personnel; 

• Transportable ablution facilities; 

• Surface water and mine-affected water (MAW) management structures (dams);  
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• Maintenance workshop and laydown area; 

• Warehouse facilities for mining and haulage contractors; 

• Power generators for workshop (1) and administration facilities (1);  

• Communications infrastructure including towers and cabling; 

• Haul road network, and site access road network; and 

• ROM coal stockpile area. 

 
A detailed description of the FCP infrastructure requirements is provided in Section 2.1.3. 

The total FCP surface disturbance footprint is approximately 453 Hectares (ha). The proposed 

disturbance footprint is conservative by design, as it encapsulates a buffer around the mine 

infrastructure facilities within the overall mine extent.   

The conservative disturbance footprint has been developed to facilitate operational flexibility and to 

allow for disturbance requirements across the various project phases (construction through to 

rehabilitation).  

A detailed breakdown of the FCP disturbance footprint areas is presented in Section 2.1.4. Disturbance 

areas and the overall conservative disturbance footprint are presented in Figure 2-2. 

Description of the Existing Environment 

The regional land use in the Emerald area of the Bowen Basin is generally rural with some coal mining 

activities. Rural land uses are predominately cattle grazing and irrigated and rainfed broadacre 

cropping.   

The FCP is wholly located on freehold property, and the current land use of the site and immediate 

surrounds is primarily moderate intensity cattle grazing on extensively cleared lands. Some areas 

under grazing have also been contoured and may have been sown to improved pasture in the past. 

Tracks, fences, dams and yards are present across the area for the purpose of cattle grazing. 

A water pipeline easement utilised for Oaky Creek Coal (a Glencore activity) currently crosses the site.  

The Project area is bordered by two Creeks, Cooroora Creek and Sandy Creek. Project activities do not 

intersect the creeks. 

The FCP site contains clay soils of the Girrah Land System. The results of the soil assessment identified 

that the majority of the FCP site is dominated by Vertosol (cracking clay) soils on both the Fair Hill 

Formation and Quaternary alluvium geological units. Within both of these geological units there were 

also occurrences of Dermosol (non-cracking) soils. A detailed description of the soil units mapped at 

the FCP site is provided in Section 3.4. 

The local geology of the FCP site is composed of the Late Permian Burngrove and Fair Hill Formations. 

The Fair Hill Formation represents the principal surface geology for most the FCP site. The Burngrove 

Formation is present at the surface approximately 1 km west of the FCP site. In addition, Tertiary 
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sediments cover a small mesa 2 km north-east of the FCP site, and Quaternary alluvium occurs within 

and adjacent to Cooroora Creek. 

The strata in the region generally strike north-south. Tertiary laterite cover is commonly found to cap 

ridges in the surrounding region. Where present, the laterite presents as a hardened siliceous/ferrous 

cap to higher ground. Distinct laterite layers have not been identified within the project area. 

A detailed description of the geology of the FCP site is provided in Section 3.5. 

The FCP is located within the upper reaches of Mackenzie River sub-catchment of the Fitzroy Basin.  

Site hydrology is dominated by Cooroora Creek and two of its tributaries, Back Creek and Sandy Creek. 

Cooroora Creek is the main drainage feature on the FCP site. All of the creeks on the FCP site are 

ephemeral and only flow after rainfall events for short periods. 

Cooroora Creek traverses the north-eastern boundary of the tenement, flowing in a north-west to 

south-east direction, connecting with the Mackenzie River approximately 21 km downstream of the 

FCP site. A man-made weir established on Cooroora Creek has created a small artificial wetland which 

is used as cattle watering point adjacent to proposed FCP activities, in times when surface water is 

present.  

Sandy Creek and its minor tributaries traverse the southern boundary of the FCP site in a west to east 

direction. Sandy Creek joins Cooroora Creek to the east of the FCP.  

Back Creek drains the northern part of the FCP tenement. The project area experiences substantial 

temporal variability in rainfall and the drainage network is highly ephemeral which is characteristic of 

the region. 

Surface flow and temporary pools within Cooroora Creek in the wet season are not groundwater-

dependent. Surface water chemistry analysed along Cooroora Creek and Sandy Creek indicate they 

are fed by freshwater sources, and are not influenced by the highly saline groundwaters (EC up to 

44,600µS/cm) of the area. 

The hydrologic cycle at the FCP site is dominated by low rainfall, high evaporation rates and limited 

infiltration to groundwater, which largely occurs uniformly over the landscape. As such, the 

groundwater quality measured at the FCP site is saline to very saline and is generally not suitable, or 

used for stock watering or irrigation.  There are no known private groundwater bores within the FCP 

site (other than FCP monitoring bores), due the groundwater generally being too saline for stock. 

Regionally the main water resource aquifers are located within the Quaternary alluvial deposits that 

occur in discontinuous lenses along major streams and rivers throughout the Nogoa and Mackenzie 

River sub-catchments. The nearest major occurrence of alluvium with the potential to form a 

significant aquifer is associated with the Mackenzie River, approximately 15 km south-east of the FCP 

boundary.  

At the FCP site, the alluvium appears to be predominantly dry or only partially saturated. Groundwater 

within the Permian coal measures predominantly occurs within the coal seams and is generally 

confined and transmissive. The non-coal sedimentary units tend to be tuffaceous in nature with high 
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clay content. The fine grain size and well consolidated and lithified nature of these non-coal 

sedimentary strata presents low aquifer potential.   

A detailed description of FCP site water resources is provided in Section 3.6.  A detailed assessment 

of site surface water values has been undertaken and is presented in Section 4.3.3.  An assessment of 

potential flooding impacts is provided in Section 4.3.4. 

There are three main categories of groundwater-dependent ecosystems (GDEs): 

1) Aquatic GDEs: wetlands that receive groundwater discharge; 

2) Terrestrial GDEs: vegetation that accesses sub-surface groundwater through roots; and 

3) Subterranean aquatic ecosystems, that receive sub-marine discharge of groundwater and 

support communities of stygofana. 

Aquatic groundwater dependent ecosystems (GDEs) are a surface expression of groundwater, or 

wetlands that receive groundwater discharge (e.g., springs).  No aquatic GDEs are present at the the 

FCP site.  

No aquatic GDEs were identified from surveys for the FCP site. Low salinity within the surface water 

that occurs seasonally within Sandy Creek, also indicates that it is derived from rainwater runoff and 

not from groundwater.  Surface soils throughout the FCP site, including within alluvial areas, possess 

high clay content that significantly restricts the potential connectivity between surface and 

groundwater on site. This poor connectivity restricts the potential for surface expression of 

groundwater, and the infiltration of surface water into underlying aquifer systems. Ephemeral ponds 

within the gilgais and relic creek channels of the FCP site are derived from rainwater (not 

groundwater), which is prevented from infiltrating by the impermeable clay surface soils.  

Terrestrial GDEs are those ecosystems that are dependent on access to groundwater on a permanent 

or intermittent basis to meet all or some of their water requirements so as to maintain their 

communities of plants and animals, ecological processes and ecosystem services.  

For vegetation to access groundwater, the roots must be able to reach the capillary zone above the 

groundwater table and the water quality of the groundwater must be adequate. Some plant species 

of the riparian vegetation along Cooroora Creek may utilise groundwater intermittently, or where it is 

available, however none of the species present is likely to be dependent on the limited, poor quality 

groundwater reserves within Quaternary alluvium in the vicinity of the FCP.   

Despite this, vegetation that uses groundwater episodically or opportunistically, as is potentially the 

case along Cooroora Creek, qualifies as a terrestrial GDE.  No alluvial aquifers are present along Sandy 

Creek, and none of the riparian vegetation there is groundwater-dependent. 

Stygofauna are subterranean aquatic animals that live in the pores, voids and cavities of aquifers and 

other groundwater ecosystems.  Generally, stygofauna are found predominantly in aquifers with large 

(millimetre or greater) pore spaces, especially alluvial, karstic and some fractured rock aquifers. The 

size of the pore spaces is a key determinant of the suitability of an aquifer as stygofauna habitat. 
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Stygofauna have been recorded occasionally in coal seam aquifers, however this is primarily seen 

where those aquifers are hydrologically connected to a shallow alluvial aquifer. 

Bore data across the FCP site shows that the water-bearing potential of alluvium is variable across the 

site. Where groundwater did occur in the alluvium, it is highly saline with water at the base of the 

alluvium consistently recording electrical conductivity values up to 44,600 µS/cm. In addition to 

salinity at the FCP, a review of drillhole lithology, water level and water quality data suggests little 

potential for surface water/groundwater connectivity. 

While no stygofauna assessments have been carried out at the FCP site as yet, assessments for other 

mining projects have been carried out in the region have found no evidence of stygofauna. The fact 

that groundwater conditions at the FCP site are highly saline with little potential for surface-

groundwater connectivity suggests that the likelihood of stygofauna being present at the FCP site is 

limited.   

A detailed description of GDE’s is provided in Section 3.7. Potential FCP impacts to GDE’s are discussed 

in Section 4.3.1.5.2.   

A proposed GDE Management Plan (GDEMP) being developed for the FCP (Section 5.2.1).  The GDEMP 

will ascertain baseline data on the current condition of riparian vegetation, and include a pilot survey 

for Stygofauna to be sampled from the relevant groundwater resources at the FCP site prior to the 

commencement of mining operations, in accordance with the Queensland Guidelines for the 

Environmental Assessment of Subterranean Aquatic Fauna. 

No threatened flora or fauna species listed under the EPBC Act were identified on site during surveys. 

Ecological surveys undertaken within the FCP study site recorded 71 species of plant, 30 species of 

mammal, 19 species of reptile, 11 species of amphibian and 77 species of bird. The following six non-

native animals were recorded on site: 

• Common Myna (Acridotheres tristis); 

• European Rabbit (Oryctolagus cuniculus); 

• House Mouse (Mus musculus); 

• Feral Pig (Sus scrofa); 

• Feral Cat (Felis catus); and 

• Cane Toad (Rhinella marina). 

Twelve of the 71 flora species identified were introduced species, including three Weeds of National 

Significance: 

• Parthenium (Parthenium hysterophorus); 

• Prickly pear (Opuntia stricta); and 

• Velvety tree pear (Opuntia tomentosa). 
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The natural vegetation of the FCP site has largely been cleared and replaced with treeless pastures 

dominated by exotic pasture grasses, such as Buffel Grass (Cenchrus ciliaris), Indian Couch 

(Bothriochloa pertusa) and Sabi Grass (Urochloa mosambicensis). 

The only remnant vegetation remaining within the FCP site occurs on the banks and lower terraces of 

Cooroora Creek, with a small fragment along Sandy Creek. This remnant vegetation comprises a mix 

of two regional ecosystems (REs): Brigalow (Acacia harpophylla) open forest (RE 11.9.1) and River Red 

Gum (Eucalyptus camaldulensis) riparian forest (RE 11.3.25).  

Remnant and regrowth vegetation found within the study site was grazed and of poor quality. Despite 

having a native canopy layer, the shrub layer was sparse and the ground layer was dominated by weed 

species. Remnant E. camaldulensis along Cooroora Creek possess hollows that provide fauna habitat. 

Cleared pastures have little habitat value, except where gilgais are present. Here, dense tussocks of 

sedges and grasses occur along the banks and provide shelter for wetland fauna species. 

Further detailed information regarding the survey effort, and the vegetation of the FCP site is provided 

in Section 3.9. 

Potential Impacts on MNES and Proposed Management Measures 

The following section provides a summary of the potential impacts of the FCP on the relevant MNES 

and the mitigation and management measures proposed by Futura to control those potential impacts  

The assessment of potential impacts of the FCP on threatened ecological communities (TECs) is based 

on a combination of field-based surveys of the FCP site and surrounds, and an office-based assessment 

of published data from the broader region. A detailed description of these surveys is provided in 

Section 4.2.1 

The EPBC Act Protected Matters Report for the FCP site (Appendix C) identified four threatened 

ecological communities (TECs) as potentially occurring within 30 km of the FCP site. Field surveys 

confirmed the presence of only the Brigalow TEC (Acacia harpophylla dominant and co-dominant) at 

the FCP site, and confirmed the absence of the other three potential TECs (natural grasslands of the 

Queensland Central Highlands and northern Fitzroy Basin, Poplar Box grassy woodland on alluvial 

plains, and Weeping Myall woodland). 

The FCP site contains 43.7 ha of the Brigalow (Acacia harpophylla dominant and co-dominant) TEC.  

Of this, 30.4 ha is remnant vegetation and 13.3 ha is regrowth that meets the condition threshold of 

the TEC. None of the Brigalow TEC extent will be cleared or disturbed by the FCP.   

Further detail on the extent and ecological condition of the Brigalow TEC at the FCP site is provided in 

Section 4.2.2. The location of the Brigalow TEC at the FCP site is presented in Figure 4-2.  

Potential impacts to the Brigalow TEC at the FCP site have been managed through a number of 

measures (Section 4.2.2.2 and) including, but not limited to: 
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• The FCP boundaries and mine infrastructure locations have been designed so that potential 
impacts to the Brigalow TEC are minimised to the greatest extent practicable. No Brigalow TEC 
will be cleared for the FCP.  

• Signage will be erected at the edges of Brigalow TEC explaining the significance of the vegetation 
and prohibiting access by vehicles or machinery. FCP staff and contractors will be informed of their 
obligation to protect the Brigalow TEC during site inductions. 

• The removal of cattle during mining operations will likely lead to improvements in condition of 
Brigalow TEC within the FCP site outside the disturbance footprint (i.e., 43.7 ha of the Brigalow 
TEC within the FCP site). 

• The short duration of the FCP will limit impacts of dust generated from nearby operational areas. 
An Air Quality Management Plan will be prepared to manage dust risks to vegetation and people. 

An assessment of the significance of potential impacts to the Brigalow TEC at the FCP site was made 

against the Matters of National Environmental Significance Significant Impact Guidelines 1.1 (Section 

4.2.2.3). The action did not meet any of the criteria identifying that the project would likely have a 

significant impact. It is therefore concluded that the proposed FCP activities will not have a significant 

impact on the Brigalow TEC present on the FCP site. 

A total of 27 threatened species listed under the EPBC Act were identified by database searches and 

literature reviews as potentially inhabiting the region containing the FCP (Section 4.2.3). Nine 

threatened species have been identified as having a moderate to high probability of occurring within 

or near the FCP site, and are discussed in detail in Sections 4.2.3.1 to 4.2.3.9. The remaining 18 species 

identified by database searches and literature reviews for the region are described in Section 4.2.3.10. 

The nine threatened species identified as having a moderate to high probability of occurring within or 

near the FCP site include:   

• Ornamental Snake (Denisonia maculata);  

• Squatter Pigeon (Geophaps scripta scripta);  

• Fitzroy River Turtle (Rheodytes leukops);  

• Southern Snapping Turtle (Elseya albagula);  

• Koala (Phascolarctos cinereus);  

• Greater Glider (Petauroides volans);  

• Painted Honeyeater (Grantiella picta);  

• Australian Painted Snipe (Rostratula australis); and  

• Dunmall’s Snake (Furina dunmalli). 

A detailed profile of each of the nine threatened species that have a moderate to high probability of 

occurring within or near the FCP, is provided in Section 4.2.3 including for each species, descriptions 

of: 

• Survey records within the region; 
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• Accordance with the national survey guidelines; 

• Habitat requirements; 

• Threats; 

• Regional habitat connectivity; 

• Habitat within the FCP site; 

• Mitigation measures; and  

• Residual impacts. 

 
General mitigation measures proposed to control potential impacts on the nine threatened species 

that have a moderate to high probability of occurring within or near the FCP site, include (Section 

5.1.2): 

• Site impact footprint designed to avoid threatened species breeding and feeding habitat, dispersal 
corridors, high value regrowth vegetation and riparian zones to the greatest extent practicable; 

• The FCP site impact footprint positioned to avoid fragmenting potential dispersal habitat for 
threatened species along Cooroora Creek; 

• Signage at potential habitat for threatened species explaining significance and prohibiting access 
by vehicles or machinery;  

• Lights required in operational areas will be angled away from potential arboreal mammal habitat; 

• Surface water and sediment control infrastructure to prevent sediment from affecting threatened 
species habitat, creeks and floodplains; 

• Impacts to gilgais and other temporary wetlands will be minimised to the greatest extent 
practicable; 

• Surface water and groundwater quality and flows will be monitored throughout the life of the FCP, 
to monitor potential downstream impacts of the project on aquatic ecology and riparian and 
groundwater-dependent vegetation. 

• A program for monitoring groundwater and groundwater-dependent ecosystems in the local 
region will be developed and implemented. 

• No current permanent water sources (farm dams) to be removed as part of the FCP; 

• Weed hygiene practices and regular weed monitoring will be undertaken in accordance with a 
Weed Management Plan;  

• Putrescible wastes, with the potential to attract predators such as feral cats, foxes and dingos, will 
be stored in secure containers and disposed of offsite; 

• Site inductions for FCP staff and contractors to be informed of their obligation to protect 
threatened species and threatened species habitat; and 

• The date and location of incidental observations of threatened species (including roadkill) will be 
recorded during operations. 
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An assessment of the significance of potential impacts to each of the nine threatened species that 

have a moderate to high probability of occurring within or near the FCP site, was made against the 

Matters of National Environmental Significance Significant Impact Guidelines 1.1. The action did not 

meet any of the criteria identifying that the project would likely have a significant impact on eight of 

the nine species assessed (Sections 4.2.3.2 to 4.2.3.9).  It is therefore concluded that the proposed 

FCP activities will not have a significant impact on:   

• Squatter Pigeon (Geophaps scripta scripta);  

• Fitzroy River Turtle (Rheodytes leukops);  

• Southern Snapping Turtle (Elseya albagula);  

• Koala (Phascolarctos cinereus);  

• Greater Glider (Petauroides volans);  

• Painted Honeyeater (Grantiella picta);  

• Australian Painted Snipe (Rostratula australis); and  

• Dunmall’s Snake (Furina dunmalli). 

 
Based on the clearing of 21.1 ha of gilgai on site that potentially qualifies as “important habitat” under 

the guidelines, it could be considered that the FCP may potentially result in a significant impact to the 

Ornamental Snake when assessed against the Matters of National Environmental Significance 

Significant Impact Guidelines 1.1 (Section 4.2.3.1.8). 

The cattle impacted area of gilgai to be removed has been assessed as being of limited value as 

potential Ornamental Snake habitat. The area qualifies as “important habitat” under the guidelines 

due to the presence of gilgais, however it lacks important microhabitat features that the species 

requires (Section 4.2.3.1.5).  

A detailed profile of the Ornamental Snake is provided in Section 4.2.3.1, including; survey records of 

the locality, assessment in accordance with the national survey guidelines, habitat requirements; 

threats to the species, potential habitat in and near the FCP site (Figure 4-3), habitat quality within the 

FCP impact footprint (Figure 4-4), regional habitat connectivity, detailed impact mitigation measures 

(Section 4.2.3.1.7 and Section 5.1.2.1), and an assessment of residual impacts (Section 4.2.3.1.8). 

A groundwater assessment was carried out using data and information from a number of sources 

including previous site studies, and publicly available reports and data. The assessment (Section 4.3.1) 

addresses the following key groundwater components: 

• review of the FCP in relation to local geology and hydrogeology; 

• identification and description of the existing groundwater environment including environmental 
values and third-party users; 

• development of a conceptual groundwater model; 
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• impact assessment numerical modelling of the groundwater regime including calibration to 
observed data and sensitivity to boundary conditions and model parameters; 

• assessment of drawdown, groundwater inflows and water levels within the final depression; and 

• identification of potential impacts to groundwater resources and proposed mitigation strategies, 
including an assessment of impacts to the environmental values of groundwater. 

 
A narrow band of Quaternary alluvium occurs within the vicinity of the FCP along Cooroora Creek, a 

tributary of the Mackenzie River. Groundwater in this alluvium is unconfined and associated with 

ephemeral surface water flow, resulting in the alluvium often being dry or only partially saturated.  

The Quaternary alluvium (where present) is often underlain by Permian sandstone, which is generally 

of low permeability and is considered to be an aquitard.  

Bore data identifies that the water-bearing potential of alluvium is variable across the site and, where 

groundwater does occur in the alluvium in the south-east of the FCP site, it remains well below (> 9 

m) the stream bed elevation. In addition to this, the groundwater within the alluvium is highly saline, 

which contrasts with fresh surface water recorded on site. 

The most recent (i.e. shallowest) deposits of alluvium associated with Cooroora Creek are 

predominantly clay and silt-rich, limiting the potential for ephemeral surface water to flow through 

the bed of Cooroora Creek to recharge alluvial groundwater locally. These clay and silt-rich deposits 

would also prevent groundwater stored within any deeper, underlying, coarse-grained alluvium from 

discharging into the stream even if hydraulic gradients were sufficient to allow this to occur.  

The alluvium is generally underlain by weathered Fair Hill Formation with high clay content. The clay 

present in the base of the alluvial channel and the underlying rock acts as a localised aquitard and 

limits any potential flow or interaction of groundwater between the Quaternary alluvium and the Fair 

Hill Formation.  

Additionally, the high electrical conductivity (EC) results seen in collected groundwater quality samples 

(EC up to 44,600µS/cm) indicate that high levels of evaporation and low infiltration rates occur in the 

clay-rich sediments at the base of the Quaternary alluvium. The EC values are significantly higher than 

those seen in the underlying Fair Hill Formation, supporting the conclusion that there is little to no 

connectivity between the Quaternary alluvium and the Fair Hill Formation. 

Primarily, groundwater in the region occurs in the confined Permian sandstone, siltstone and 

mudstone units and associated coal seams of the Burngrove and Fair Hill Formations. Regionally, the 

coal seams are considered to be the more dominant transmissive units of the Permian coal measures. 

The coal seams act as effective water-bearing and permeable units due to their low strength and high 

fracture potential. The depth to, and thickness of, the coal seams are spatially variable. In the vicinity 

of the FCP, coal seams average 12 m in thickness with seams up to 20 m thick.  

The hydrologic cycle at the FCP site is dominated by low rainfall, high evaporation rates and limited 

diffuse recharge, which largely occurs uniformly over the landscape. Recharge of groundwater occurs 

predominantly through infiltration of rainfall. Additional localised recharge may occur through slow 

infiltration of ponded surface water along Cooroora Creek. Extensive small ponds (gilgais) over clay-
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rich alluvium adjacent to Cooroora Creek are evident in aerial imagery. Heavy clay content in surficial 

soils mean that these ponds have little connectivity to underlying groundwater. Significant 

evaporation/evapotranspiration in ponds above surficial clays and subsequent slow infiltration may 

be one of the mechanisms resulting in salinisation of groundwater in the region. Some recharge may 

also occur through the infiltration of surface water into the underlying Permian strata below Sandy 

Creek. 

The conceptual model of the hydrogeology of the FCP site was developed using site data, where 

available, and regional datasets obtained through the Queensland Globe database. The modelled 

cross section includes general stratigraphy and lithology, an approximation of groundwater level and 

flow directions, and the approximate pit and rock dump locations. The conceptual cross section 

includes the entire length of the FCP site, as well at least 2 km beyond its boundaries in either 

direction. This provides a good resolution of the groundwater system within and in close vicinity of 

the mining infrastructure. 

A two dimensional (2D) numerical model was developed using MODFLOW-SURFACT to predict 

drawdown from the FCP (Section 4.3.1.3). Whilst 2D models are constructed in the same manner as 

3D models, they are generated with a single cell width in a 2D plan.  

The surface elevation of the model (top of layer 1) was generated using 5 m topographic contour files. 

The depth and extent of the geological formations were consistent with those presented in the 

conceptual model. The 2D numerical model was calibrated to meet the following objectives (Section 

4.3.1.3.3):  

• Establish a combination of parameters that both satisfy the conceptual model assumptions and 
match calibration objectives with the lowest error limit; 

• Evaluate the sensitivity of the model calibration; and 

• Run a steady state model that allows:  

o Estimation of the spatial distribution of groundwater levels; 

o Estimation of the parameters that have the greatest influence on groundwater levels within 
the model framework; and 

o Visualize drawdown from pit development. 

The model indicates that the 1 m drawdown radius is expected to extend approximately 3 km from 

the centre of the proposed pit and 1.3 km to 2.3 km from the pit’s edge.  

The model predicts a 95% confidence interval for this drawdown prediction based on the sensitivity 

analysis. According to these confidence intervals, the maximum likely radius of the 1 m drawdown is 

3.7 km from the centre of the pit. 

This prediction of drawdown within the Fair Hill Formation is likely to be conservative. Drawdown 

predictions from 3D numerical flow models in the Bowen Basin indicate that the drawdown will more 

than likely propagate along the strike of the coal seams rather than up and/or down the dip of these 

coal seams. Typically, the permeability of coal seams decreases with depth and, with this reduction in 

permeability (down the dip of the coal seams), the extent and magnitude of drawdown will reduce.  
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The extent of drawdown will be constrained by the confining, lower permeability layers within the 

Permian coal measures and the reduction in permeability with depth. 

The model predictions show that drawdown resulting from the FCP pit will increase the natural 

groundwater gradient towards the mine and alter flow directions to be more radial to the pit. The 

Permian coal measures present heterogenous groundwater quality, albeit mostly saline, occasionally 

brackish. Brackish bores are located upstream and well outside the predicted drawdown area and, as 

such the changes in the groundwater gradient and local changes in groundwater flow directions are 

considered unlikely to affect groundwater quality in these bores. No bores currently exist on site 

(other than groundwater monitoring bores) for cattle use due to the high salinity of groundwater. 

To the east, the drawdown will be of limited extent due to a smaller gradient between the Cooroora 

Creek alluvium and the bottom of the pit. Since saline groundwater conditions are also present within 

the Cooroora Creek alluvium and underlying Permian coal measures, change in the groundwater flow 

gradient are considered unlikely to affect groundwater quality. 

An analysis of the water elevation and filling rate in the proposed final mine closure landform 

depression, was conducted using a simplified water balance model (Section 4.3.2).  

While there is a likelihood that a water body will form within the final depression, with an elevation 

stabilising below the pre-mining groundwater level, it is assessed that groundwater flow in proximity 

to the final depression will flow towards, and discharge into the final depression (Section 4.3.1.1.5). 

This hydraulic gradient to the final depression water body will be driven by the net evaporative 

discharge from the final depression (Section 4.3.1.1.4) and will occur into perpetuity.  

The groundwater inflow component to the final depression is insignificant when compared to the 

direct rainfall input and outflow from pit lake via evaporation. This combined with the NAF material 

within the overburden (Section 2.1.5) will negate any potential impacts from seepage that might occur 

from the final depression and mine infrastructure, to the surrounding environment. 

A Groundwater Management Plan (GWMP) will be developed for the FCP to address the construction, 

operation, and decommissioning phases of the project (Section 5.2.2).  The GWMP will be finalised 

prior to commencing mining activities; and be implemented for the duration of the mine life.  The 

GWMP will state the environmental objectives, performance criteria, monitoring, reporting, 

corrective actions and timing, required for management of potential impacts to relevant MNES and 

water resources.   

A detailed surface water assessment was carried out by ATC Williams using data and information 

provided by Futura and publicly available reports and data (Section 4.3.3). The assessment addresses 

the following key surface water components: 

• Review of the FCP region in relation to local and regional hydrology including surface water 
catchments. 

• Identification and description of the existing surface water environment including environmental 
values and third-party users of water downstream of the FCP Area. 
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• Identification of potential impacts to surface water resources and proposed water management 
strategy to mitigate these. 

• Water balance modelling of the proposed water management strategy including probabilistic spill 
risks for proposed water storages and subsequent consequences. 

• Flood modelling to quantify the existing flooding characteristics in the vicinity of the FCP, and to 
assess the potential impacts due to the proposed use. 

 
A water balance model of the proposed water management system was developed to model runoff 

from the upstream and FCP site catchments (Section 4.3.3.3).   

Results of the modelling indicate that on average, mine affected water will accumulate over the life of 

the FCP.  Probabilistic risk analysis was undertaken in regard to potential spills from the site water 

dams, the results of which indicate additional use of site water including irrigation and enhanced 

evaporation is required in order to maintain acceptable volumes and spill risk. 

A conceptual Surface Water Management Strategy (Section 4.3.3.4) has been developed with the 

following key objectives with respect to site water management: 

• To minimise mine affected (disturbed) areas and divert clean water around the development area 
for ultimate discharge to receiving waters; and 

• To control the release of impacted water from the site to the extent that the environmental values 
of the receiving environment are not detrimentally impacted. 

 
The conceptual water management system layout was based on the infrastructure described in 

Section 2.1, and has been developed for each year of the mining operation.  Where possible, 

infrastructure has been designed to function over multiple years and cater for changes in operation 

as the mine advances (Figure 4-24 to Figure 4-30).    

The objective of the water balance model is to assess required containment capacity, minimise release 

of potentially mine-affected site water, and to comply with the Surface Water Quality Objectives as 

outlined in Section 4.3.5.2.   

A water balance model was undertaken to:  

• Assess the extent to which the capture of overland flow from clean water catchments can meet 
construction and operational water demands for the FCP site; and 

• Minimise release of potentially mine-affected site water, so as to comply with the Surface Water 
Quality Objectives.  

The modelling outputs allow for appropriate sizing of site water management elements, and 

management of the quantity of water captured on the FCP site.  The water balance model incorporates 

the following elements: 

• Catchment areas of structures (dams, pits etc); 

• Process water demands; 

• Rainfall and evaporation on a daily timestep;  
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• Dust depression demands; 

• Groundwater infiltration and exfiltration in unlined structure (pits);  

• Ground surface conditions and runoff parameters for the Australian Water Balance Model; and  

• Estimates for the confidence limits in 5th percentile bands, and mean metrological conditions to 
account for mean, wet and dry rainfall years.  

 
The key elements of the site water balance model are detailed in Section 4.3.3.4.1, with a schematic 

diagram representing the model presented in Figure 4-31.  

Outputs from the water balance model are summarised in Figure 4-34 to Figure 4-37 for the pit sumps 

and site water dams in the form of storage volume percentiles, over the respective modelling period, 

with mean and median conditions also presented. 

Model results indicate that the maximum daily spill volume for the sediment traps (with spills entering 

the pits) are in the order of 3.1 ML, compared with maximum overall volumes in the pits of 200 ML at 

this corresponding time, noting that these overflows are associated with extreme rainfall events. 

The overall site water demand (including water used for dust suppression) reduces the water 

accumulating in the pit sumps, of which the modelled water volumes for the 95th percentile result is 

generally between 50 ML and 120 ML during the wet season, with a maximum volume result of some 

220 ML. 

Modelled storage volumes within the site water dams are limited to below full supply capacity 

resulting in a <1% spill risk.  These results also indicate that storage capacities would be adequate to 

achieve the site water objective of ensuring that no uncontrolled releases of mine affected water 

occur from the site.  This reflects operational management of the dams to ensure that pit water is not 

pumped to the site water dams when full. 

The modelled spill risk of the clean water sumps and sediment ponds over the seven-year modelled 

period is up to 4.9% depending on the pump transfer capacities used.  The layout and configuration 

of these structures means that spills would ultimately enter the pits, and therefore no uncontrolled 

releases off site will occur.  Furthermore, these spill volumes are minor and would subsequently be 

managed in the pit sumps as mine affected water. 

A detailed hydraulic flood assessment was undertaken to quantify the impacts of flooding on the 

proposed site infrastructure and the potential flood risk issues associated with site access and 

operations at the FCP site adjacent to Cooroora Creek and Sandy Creek. The assessment addressed a 

variety of design events. 

The modelled design storm events detailed were adopted for existing (pre-mining) and design 

(mining/post-mining) site conditions.   

The outcomes of the assessment based on the available information are outlined in Section 4.3.4.2.6 

to be considered in FCP site design:  
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• Modelled flood depths and velocities for the existing site conditions indicate that the FCP site is 
subject to flooding during events between the 2EY and PMF events.  These modelled inundation 
areas encroach on:  

o The western and northern eastern extents of the Pit adjacent to Sandy Creek and 
Cooroora Creeks, respectively. 

o The locations of the unnamed tributaries to Sandy Creek.  

o The location of the ROM Pad and ROM Dam; and 

o The haul road from a point immediately south of the site office location, to a point 
approximately 1.4 km to the west of the site, with a maximum flood depth of 
approximately 1.214 m during the 1% AEP event.  

To mitigate the safety and operational risks associated with potential flood impacts up to the 0.1% 

AEP event for developed site conditions, a number of design elements and components have been 

included in the design of the site layout, including diversion drains, levees and other measures (Section 

4.3.4.2.6). 

Comparison of the results between the existing and developed (with mitigating infrastructure) site 

conditions suggest the following hydraulic impacts and differences.  

• During the 0.1% AEP event water surface elevations in Sandy Creek will potentially increase by up 
to 0.15 m immediately west of the edge of the pit due to its encroachment into the waterway.  
During events equal to and less than the 10% AEP evet, water levels in Sandy Creek are impacted 
by less than 0.005 m (5 mm). 

• During the 0.1% AEP event Water surface elevations in Cooroora Creek will increase by up to 0.12 
m immediately north of the edge of the pit due to its encroachment into the waterway.  During 
events equal to and less than the 10% AEP evet, water levels in Cooroora Creek are impacted by 
less than 0.04 m. 

It is considered that management of mine water and flooding by implementation of the proposed 

water management system detailed in this draft PER, in accordance with all applicable standards and 

guidelines, will mitigate any potential cumulative effects on the local catchments and the broader 

region.  

The proposed operation of the FCP results in less than a 1% reduction in catchment flows to Cooroora 

Creek catchment. Furthermore, mine affected water dams are collecting and storing site water to 

prevent uncontrolled releases from site. Potential cumulative impacts arising from the FCP are 

considered to be negligible in the context of the wider Mackenzie and Fitzroy River catchments. 

A Receiving Environment Monitoring Program (REMP) and a Surface Water Management Program 

(SWMP) will be developed for the FCP to address the construction, operation, and decommissioning 

phases of the project.  The REMP and SWMP will be finalised prior to commencing mining activities; 

and will be implemented for the duration of the mine life.   

The REMP will state the environmental objectives, performance criteria, monitoring, reporting, 

corrective actions and timing, required for management of potential impacts to relevant MNES and 

water resources.  The REMP will be developed to consider sensitive receiving waters and 
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environmental values downstream of the mine, which could potentially be affected by any release of 

mine affected water (MAW) (Section 5.2.3).   

The SWMP will examine and address issues relevant to the importation, generation, use, and 

management of water at the FCP site, in order to minimise the quantity of water that is potentially 

affected by mining activities. The SWMP will also identify the potential risks of environmental harm to 

natural waterways posed by mining activities, and the management actions that will effectively 

minimise these risks (Section 5.2.4).   
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1 Introduction  

Futura Resources Ltd (Futura) proposes to develop the Fairhill Coal Project (FCP). The FCP is a 

proposed small scale greenfield coal project located north-east of Emerald in Central Queensland’s 

Bowen Basin (Section 1.1.5- Location of the Action).  The FCP was referred to the Commonwealth 

Department of Agriculture, Water and the Environment (DAWE) under the Environment Protection 

and Biodiversity Conservation Act 1999 (EPBC Act) on 27 September 2019 (reference 2019/8549). 

The FCP was determined to be a ‘controlled action’ on the 17 March 2020, due to the potential for 

significant impacts on the following controlling provisions:  

• Listed threatened species and communities (sections 18 & 18A)  

• A water resource, in relation to coal seam gas development and large coal mining development 
(section 24D & 24E).   

It was also decided that further assessment of the FCP was required via a Public Environment Report 

(PER). 

The PER guidelines for the FCP (DAWE, 2020a), were provided to Futura on 21 May 2020. The PER 

guidelines are provided in Appendix A.  

This draft PER describes the FCP (the action) and the potential impacts it may have on Matters of 

National Environmental Significance (MNES) in accordance with the requirements of the PER 

Guidelines. It has been prepared to enable stakeholders and the Minister to understand the 

environmental implications of the FCP for relevant MNES.  

This draft PER also takes account of the comments received from the Independent Expert Scientific 

Committee (IESC) on a previous version of the draft PER, in a letter of advice. A cross reference table 

summarising the IESC’s comments, and indicating how the IESC’s comments have been addressed in 

this draft PER is presented in Appendix E.  

This draft PER will be finalised following public exhibition, and the consideration of any public and 

stakeholder comments.  

Assessment of the action by the PER assessment process under the EPBC Act is separate from the 

Queensland Government’s Environmental Authority (EA) application and assessment process that has 

been completed. An EA has been issued for the FCP (Appendix B) under the Queensland 

Environmental Protection Act, 1994 (EP Act) and is referred to, where relevant, within this draft PER 

(Section 7.3).   

1.1 General Information 

 

The title of the action is the Fairhill Coal Project (FCP).  

 

Fairhill Coking Coal Pty Ltd is the designated proponent of the FCP and is a wholly owned subsidiary 

of Futura Resources, an emerging coal company with a strong team comprised of senior mining 
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professionals with a proven track record in developing mining projects in Australia and internationally. 

Fairhill Coking Coal Pty Ltd head office is located at Level 11, 52 Phillip Street, Sydney, NSW 2000. 

 

The objective of developing the FCP is to prove the commercial viability of mining thin coal seams of 

the Fort Cooper Coal Measures in the Bowen Basin.  The proposed method of mining the Fort Cooper 

coals has not yet been implemented on a commercial scale at a standalone operation in the Bowen 

Basin.  The targeted coal material contains a high proportion of vitrinite (70%–80%), producing a high-

quality bituminous coking coal suitable for the export coking coal market.  

 

Futura and Sojitz Blue Pty Ltd (Sojitz) have entered into a Mining Services and Coal Processing 

Agreement for the purposes of development, operation and rehabilitation of the FCP. This will include 

the washing and handling of coal from the FCP at the nearby Gregory-Crinum Mine, located 18 km to 

the north-west, which is owned by Sojitz. From the Gregory-Crinum Mine, product coal will be 

transported approximately 400 km via the Blackwater rail system to Gladstone Port for shipment to 

customers.   

The proposed method of mining thin coal seams (Section 2.1.1) will require the upskilling of the local 

workforce and involvement of the already highly skilled Sojitz workforce. 

The FCP Project Description and site layout has been refined and reduced over the past 18 months to 

minimise the required disturbance area and to manage the potential impacts to MNES and other 

sensitive environmental values. This report describes proposed avoidance and mitigation measures to 

limit potential impacts to these values, and to facilitate the rehabilitation of the FCP site to a 

sustainable post mining land use.  

 

Currently a greenfield site, the FCP is situated in the Bowen Basin coal producing region, approximately 

55 km north-east of Emerald, and comprises the FCP mining lease (ML) 700043) (Figure 1-1). 

The site is in close proximity to a number of existing coal mines, coal mining infrastructure and coal 

deposits.  The Gregory Branch of the main Blackwater rail line is approximately 1.5 km east of the 

boundary of the tenement and provides rail access to the export infrastructure located at the 

Gladstone coal terminals.   

The FCP is situated in proximity to a number of surrounding existing mining projects (Figure 1-2), 

including: 

• Ensham’s Yongala Mine, 18 km to the south-west  

• Kestrel (25 km), Gregory- Crinum (32 km) mines to the west 

• Oaky Creek Mine, 24 km to the north-west and 

• Mackenzie Coal Project, 33 km to the east. 
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Due to the locality of the FCP, the action is considered unlikely to have any direct or indirect impacts 

on any other actions in the area, with the closest activity being the proposed Wilton Coal Mine (also 

proposed by Futura), located 11 km south south-west from the FCP site. 

Further information describing the FCP is provided in Section 2 - Description of the Action.   

 

The FCP site is associated with the underlying exploration permit EPC 2177, which covers an area of 

6,360 ha and comprises the FCP mining lease ML 700043. 

The FCP site is currently used for grazing by the current landowner.  It is the intention of Futura to 

permit the landowner to continue grazing the unused portions of the ML, where possible, and then 

return the property back to a post mine land use of grazing, once mining activity has finished and 

rehabilitation is complete.  

Further information describing the values on the property is provided in Section 3 - Description of the 

Existing Environment. 

 

The FCP is a greenfield site that has not been previously mined and has been extensively cleared and 

utilised for cattle grazing over a number of decades.  In Queensland, mining lease grants are 

contingent on a valid EA being issued by the Department of Environment and Science (DES). DES 

assessed the project and issued an EA for the project on 3 April 2020 (EA BRID0071), which will take 

effect on the grant of tenure for the mining lease.  

Further detail on the EA approval process is provided in Section 7.3.  

Authorisation to develop the mine is now contingent on the approval for the proposed action being 

gained through the EPBC Act PER assessment and approval process.   
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1.2 PER Structure and Content  

This PER has been prepared in accordance with the FCP PER Guidelines (Appendix A), and has been 

informed by a range of technical studies carried out to assess the potential impacts of the action on 

MNES. The structure of this PER aligns closely with the structure of the PER Guidelines (Section 1.2.1 

below). The objectives of the EPBC Act are also addressed throughout, including providing for the 

protection of the environment and MNES and promoting biodiversity, as well as achieving a 

cooperative approach to environment protection.   

The overall structure of the PER is comprised of:  

• An executive summary which presents the key findings of the PER (refer above);  

• The PER main report which presents: 

o  a description of the action and project details (Section 2);  

o a description of the existing environment of the site (Section 3);   

o a description of potential impacts to MNES, including ecological, groundwater, and 
surface water technical assessments (Section 4); 

o proposed avoidance, safeguards, mitigation measures and management plans 
(Section 5); 

o stakeholder consultation (Section 8);  

o economic and social matters (Section 10);  

o conclusions of the PER (Section 12); and  

• Appendices containing relevant information supporting the main report.  

 

 

The FCP PER has been prepared in accordance with the ‘Guidelines for the Content of a Public 

Environment Report- Fairhill Coal Project’ (Appendix A) issued by the delegate for the Minister of the 

Environment (DAWE, 2020a).  

Table 1-1 summaries the FCP PER Guideline requirements and identifies the corresponding sections 

of the PER that provide the required information. 

Table 1-1 Cross reference of draft PER content to the PER guidelines  

PER 
Guideline 
Reference# 

Description Addressed in 
PER Section 

1 Description of the Action 2 

 • the title of the action 1.1.1 
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PER 
Guideline 
Reference# 

Description Addressed in 
PER Section 

 • the full name and postal address of the designated proponent 1.1.2 

 • a clear outline of the objective of the action 1.1.3 

 • the location of the action 1.1.5 

 • the background to the development of the action 1.1.4 

 • how the action relates to any other actions 1.1.5 

 • the current status of the action 1.1.7 

 • the consequences of not proceeding with the action 2.2 

1.1 Project Details 2 

 • Construction and Operational Phase 2.1 

 • Decommissioning components 2.1.10, 5.2.6 

 • Feasible Alternatives  2.2 

1.2 Description of the Existing environment.  3 

2  Matters of National Environmental Significance  4 

2.1 Listed threatened species and ecological communities.  4.2 

2.1.1 • Description of each listed threatened species and ecological 
community. 

4.2.2, 4.2.3 

2.1.2 • Description of desktop assessment methodology 4.2.1.1 

2.1.3 • Survey effort, details of the scope methodology, timing and effort 
of field surveys. 

4.2.1.2 

2.1.4 • Survey outcomes, number of total records of listed threatened 
species and ecological communities. 

4.2.2, 4.2.3 

2.1.5 • Robust assessment of potential habitat available within and 
adjacent to the project site for listed threatened species.  

4.2.3 

2.1.7 • Detailed description of measures proposed to avoid, mitigate and 
manage relevant impacts to threatened species and communities.  

4.2.2, 4.2.3 

2.1.8 • Provide an assessment of likelihood of residual significant impacts 
on relevant listed threatened species and communities. 

4.2.2, 4.2.3 

2.2 A water resource in relation to coal seam gas development and large coal  

mining development.   

4.3 

2.2.1 Groundwater 4.3.1 

2.2.2 Final Voids 4.3.2 

2.2.4 Groundwater Dependant Ecosystems 3.7, 4.3.1.5.2 

2.2.5 Stygofauna 3.7.3 

2.2.5  [sic] Surface water 4.3.3 

2.2.6 Cumulative Impacts 4.3.5 

3 Proposed Avoidance, Safeguards and Mitigation Measures 5 



  

Fairhill Coal Project  
Public Environment Report  

EPBC 2019/8549 

 

8 

 

PER 
Guideline 
Reference# 

Description Addressed in 
PER Section 

4 Environmental Offsets 6 

5 Other Approvals and Conditions 7 

6 Consultation 8 

7 Environmental Record of Person(s) Proposing to take the Action 9 

8 Economic and Social Matters 10 

9 Information sources Provided in the PER 11 

10 Conclusion 12 

# Reference derived from: Guidelines for the Content of a Public Environment Report- Fairhill Coal Project, Futura 

Resources limited, EPBC Act 1999 Reference 2019/8549 (DAWE 2020a) 
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to undertake further technical studies and modelling, and sections of the PER regarding the surface 

water values of the FCP site (Section 4.3.3).  

  



  

Fairhill Coal Project  
Public Environment Report  

EPBC 2019/8549 

 

9 

 

2 Description of the Action 

2.1 Project Overview 

The FCP (the action) that is the subject of this draft PER includes the activities associated with 

construction, operation, decommissioning, and rehabilitation project phases. These activities include 

the: 

• Construction of mine site infrastructure and water management infrastructure; 

• Construction of haul road and site access road network;  

• Construction of associated ancillary facilities including offices, ablutions and workshop facilities; 

• Extraction of up to approximately 1.7 Mtpa of ROM coal for seven years via modified open cut 
methods;  

• Temporary storage of ROM coal on site; 

• Transport of ROM coal to an offsite processing plant; 

• Progressive formation of in-pit and out-of-pit waste dumps; and 

• Establishment of final landforms and associated drainage for decommissioning and rehabilitation. 

Further discussion of project activities is provided in the following sections. 

 

The target coal occurs in the Fairhill Formation of the Fort Cooper Coal Measures at a depth favourable 

to open cut mining. The mining operation involves mining Run of Mine (ROM) coal at a maximum rate 

of up to 1.7 million tonnes per annum (Mtpa) over a seven-year project life.   

The shallow to moderate coal dips within the target area, facilitates the application of bulk dozer push 

methods as an economical alternative to ‘truck and shovel’ methods.  

The thin, shallow coal seams are proposed to be strip mined utilising a surface miner and small 

excavators for coal recovery. A box-cut will be excavated using excavators and dump trucks in the first 

strip to establish the initial mining area, with waste material placed out of the pit. Once the box-cut is 

complete and the first strip is in place, waste will be mined with a combination of Cast–Doze–Excavate 

(CDX) with in-pit dumping of waste prioritised to minimise surface disturbance for out-of-pit dumps.    

The shallow overburden will be removed using truck and excavator/shovel supported by dozers, with 

cast blasting used as required on specific portions of the waste material.  The majority of waste 

material will remain in-pit, with cast and doze material directed into the void of the previous strip, and 

truck and shovel excavator being placed on top of earlier cast and dozed waste placement. 

Mining shall commence via an initial box-cut to the west of the proposed Waste Rock Dump, with 

formed strips running north-east to south-west progressively, moving in an upslope north-westerly 

direction. Mine development is planned based on formation of two defined pits (northern and 

southern), initially offset by the Bedford Weir-Oaky Creek pipeline which will be moved between 18 

to 24 months post commencement of mining. 
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A typical pit cross section is provided in Figure 2-1 below, illustrating the concept of the stripping of 

waste with the bulk dozer push, prior to the extraction of coal and partings by a surface miner/backhoe 

excavator and trucks.  

The overburden at the initial edge of the pit is pushed by dozers and is then handled again by truck 

and shovel during excavation of the coal. Excavated waste will be hauled and placed over the dozer 

push spoil piles during steady state strip mining to backfill the pit. 

 

 

Figure 2-1 CDX methodology proposed for mining at the FCP 

It is anticipated that the overburden will generally require blasting, however mining of free dig 

horizons will be prioritised utilising a large excavator and tracked dozers as required. Where drill and 

blast is required, blast patterns will be designed and completed by a specialist blasting contractor in 

conjunction with FCP technical staff. 

ROM coal will be stockpiled on the basis of quality and seam source, with low ash material being 

stockpiled separately from all other material.  

A ROM stockpile will be managed at the FCP prior to the loading of Road legal trucks up to quad sized 

assemblies for transporting ROM coal to the Gregory-Crinum Mne Coal Handling and Preparation Plant 

(CHPP) for washing. 

 

The annual projected ROM and Product coal quantities are presented in Table 2-1. 

Table 2-1 Projected material schedule 

Material YEAR 1 YEAR 2 YEAR 3 YEAR 4 YEAR 5 YEAR 6 YEAR 7 

ROM 
Tonnes 

850,000 1,700,000 1,700,000 1,700,000 1,700,000 1,700,000 1,700,000 

Product 
Tonnes 

425,000 845,000 842,000 842,000 832,000 840,000 834,000 
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The FCP infrastructure requirements are small due to the relatively low production intensity, as well 

as the proposed offsite processing of ROM coal (refer Section 1.1.4).  

Site infrastructure required for the FCP will include: 

• Transportable administration office blocks for personnel; 

• Transportable ablution facilities; 

• Surface water and mine-affected water (MAW) management structures (dams);  

• Maintenance workshop and laydown area; 

• Warehouse facilities for mining and haulage contractors; 

• Power generators for workshop (1) and administration facilities (1);  

• Communications infrastructure including towers and cabling; 

• Haul road network, and site access road network; and 

• ROM coal stockpile area. 

 

The general project infrastructure layout is presented in Figure 2-2. Factors that have been 

considered, where practicable, in locating mine infrastructure include: 

• Avoidance of MNES and other sensitive environmental values; 

• Avoidance of designated flood zones and surface water features; 

• Preferential location on flat topography to reduce required earthworks; 

• Reduction of impacts to local visual amenity (out of view from roads as far as practical);  

• Connection to and use of existing infrastructure. 

The infrastructure area concept designs incorporate the following key principles: 

• Low environmental impact and simplified site rehabilitation requirements upon conclusion of 
project. 

• fit for purpose and cost-effective equipment and infrastructure; and 

• Modular design of key items with maximum use of prefabricated, low impact, relocatable 
buildings. 

 

The total FCP surface disturbance footprint is 453.4 ha.  The proposed disturbance footprint is 

conservative by design, as it encapsulates a buffer around the mine infrastructure facilities within the 

overall mine extent.  A breakdown of the FCP disturbance footprint areas is presented in Table 2-2.   

The conservative disturbance footprint has been developed to facilitate operational flexibility and to 

allow for disturbance requirements across the various project phases (construction through to 
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rehabilitation). The footprint has been developed as a conservative estimate of the potential 

disturbance with the inclusion of a buffer in addition to the current planned area of disturbance.  

Table 2-2 Site infrastructure surface disturbance areas at the FCP. 

Site Infrastructure Element Area of Potential Surface Disturbance (ha) 

Open cut pit (including in-pit waste dump) – 311 ha  

Out-of-pit overburden dump 53.6 ha  

On-lease haul road 16.1 ha  

ROM stockpile pad 8.75 ha 

Water management dams and infrastructure 5.47 ha  

Administration offices and maintenance workshops 1.57 ha 

 

These disturbance areas and the overall conservative disturbance footprint are presented in Figure 

2-2.  

 

 Mineral Wastes 

Results of the Overburden and Potential Coal Reject Characterisation Report (NRC, 2018b), indicate 

that there is negligible potential for acid rock drainage to occur.  Of the 27 samples that were taken 

for the study, 100% of the samples were classified as non-acid forming (NAF).  Additionally, the 

materials sampled have demonstrated considerable buffering capacity, which is considered significant 

enough to buffer any acid that may be produced by waste rock.  

All 27 overburden samples were subjected to initial acid base account geochemical testing.   

Specifically:  

• pH (1:2)  

• electrical conductivity (EC) (1:2)  

• total sulfur (wt%)  

• Australian Standard Leaching Procedure (ASLP) metal concentrations - bulk rock trace metals  

• acid neutralising capacity (ANC)  

• net acid producing potential  

• net acid generation pH 4.5  

• net acid generation pH 7.  

 

In addition, major ion analysis and heavy metal concentrations of EC 1:5 samples along with a full 

metal suite of overburden samples were conducted.  
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The Acid Neutralising Capacity (ANC) of samples varied from 2.5 to 120 kg H2SO4/tonne. The median 

value of ANC was 55 kg H2SO4/tonne.  

As the geochemical characteristics of waste rock at the FCP site can be classed as NAF, there are 

currently no specific requirements to design overburden dumps specifically with the purpose of 

encapsulating potentially acid forming (PAF) material. The large neutralising capacity of the 

overburden waste further ensures that any potential acid formation will most likely not occur.  

Average EC and pH of 1:2 leachate extract waters suggest runoff/seepage associated with waste rock 

storage will be alkaline and fresh to moderately fresh. Salinity is not likely to pose a problem 

throughout the site, however, specific requirements for the management of alkaline waters may be 

necessary in the future and this will be addressed in mining planning procedures.  

 Tailings 

ROM coal produced at the FCP site will be trucked off site for processing at already established 

infrastructure at Gregory-Crinum mine with all resulting waste material (tailings) to be disposed of 

within the existing tailings dams. As such, there is no requirement to manage process tailings at the 

FCP site.  

 Non-mineral waste 

Due to the relatively short-term nature of operations proposed to occur onsite, regulated waste 

material is proposed to be stored in contractor supplied waste containers and collected by an 

approved third-party contractor for ultimate disposal offsite at a regulated waste disposal facility. 

Recyclable waste will also be transported off site by a suitably licensed contractor. 

 

It is anticipated that approximately three onsite diesel generators will be used to supply power to site 

buildings, maintenance facilities and associated infrastructure.  Additional smaller generators will also 

be required to power water management pumps as required. 

 

The anticipated annual project water demand is approximately 100 to 150 megalitres (ML) per year 

and will primarily be used for dust suppression, workshop and office supply.  

Discussions have commenced with adjacent mining operations to secure access to a reliable water 

supply. Harvesting and recycling water onsite is also proposed to reduce net water requirements.  

Water supply for the early stages of mining will be drawn from the Bedford Weir-Oaky Creek pipeline 

out of existing allocations held by Sojitz. Once the site is established the minimal water requirements 

will be provided by water captured on site, and supported if required by the re-routed Bedford Weir-

Oaky Creek pipeline. 

Potable water supplies shall be sourced externally and trucked to site.  

Effluent from the site ablution facilities will be trucked offsite for treatment and disposal at a 

registered waste facility.  
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A bulk diesel storage facility will be designed and positioned within the infrastructure area in 

accordance with AS1940 requirements. A number of containerised, self-bunded, modular fuel tanks 

will be provided to satisfy the fuel storage requirements for the site. Fuel will be transported to site 

from one of the commercial suppliers in Emerald. A service truck will be used to provide fuel to 

equipment such as excavators, dozers and generators that are not suitable for re-fuelling at the 

storage facility. 

 

Access to the FCP mine site will be via the Gregory Highway, Lillyvale and Fairhill Roads. Options to 

upgrade the existing roads are being evaluated, and a Road Traffic and Impact Assessment has been 

completed.  

ROM coal will be hauled from the mine site by road legal trucks up to quad sized assemblies, to the 

nearby Gregory-Crinum Mine for processing. Product coal will then be loaded out at Gregory-Crinum 

Mine and will be railed to Gladstone for export to customers. 

The haul road will traverse Sandy Creek to the south of the FCP site. This crossing is proposed to be a 

low causeway initially, then upgraded to a culverted causeway over the first 12-18 months of mine 

operation.  The crossing will be constructed in accordance with the Queensland Government’s- 

Guideline for Activities in a Watercourse Associated with a Resource Activity or Mining Operations 

(DNRME 2012). 
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Rehabilitation will be undertaken progressively throughout the life of the FCP operation. 

Decommissioning will be required to comply with legislative requirements, including: 

• The existing Environmental Authority conditions and mine closure criteria (Appendix B, Schedule 
H); 

• The FCP Rehabilitation Management Plan; 

• The development of a Progressive Rehabilitation and Closure Plan in accordance with Queensland 
Government’s Mined Land Rehabilitation Policy, under the Mineral and Energy Resources 
(Financial Provisioning) Act 2018. 

All infrastructure constructed by the proponent will be removed from site except where it is to remain 

with the written agreement of the landholder. All decommissioning and rehabilitation activities will 

be undertaken in accordance with rehabilitation and acceptance criteria set out in the FCP EA 

conditions and will aim to return all disturbed areas to the agreed final land use of moderate intensity 

grazing.  Further detail on the Rehabilitation Management Plan is provided in Section 5.2.6. 

2.2 Feasible Alternatives 

Futura has investigated alternatives within the project area to maximise commercial outcomes of the 

FCP whilst limiting the environmental impacts of the project.  

Futura has made multiple amendments to initial mining plans, designs and infrastructure layouts to 

avoid potential impacts to MNES and disturbance of adjacent sensitive areas such as the riparian 

vegetation and a number of sensitive environmental values associated with Cooroora and Sandy 

Creeks (Section 5.1).  

The alternative of taking no action has not been considered for the project at this time.  At the time 

of the project initiation, there was a ready market identified to supply metallurgical coal for the 

production of steel making and thereby supporting Queensland’s economic viability. 

Not proceeding with the proposed action would result in a loss of social and economic benefits to the 

local communities, region, State and nation. 

The FCP will produce an estimated 1.7 Mtpa of ROM coking coal over a seven year project life, which 

will be available to customers in the steel industry.  

The FCP will test a new methodology for mining thin seam coals to further develop mining techniques 

for such coals which otherwise form unviable resource deposits.  

It is anticipated that the successful verification of the proposed mining method in the Fort Cooper 

coals could provide a path to continued coking coal production from the Bowen Basin for relatively 

smaller mining operations, as traditional mines become deeper and more difficult to operate. 

Projects such as the FCP contribute directly to Queensland’s economic viability as well as the national 

economy. Local businesses will be supported by the proponent as a direct result of the action. Futura 

has a local content policy, and employs local suppliers and contractors where practicable, supporting 

the growth of local economies. This will continue over the life of the mine. The FCP will support an 
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increase in employment opportunities, particularly in the local and regional area. Further detail with 

regard to the local economic and social impacts and benefits are presented in Section 10. 
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3 Description of the Existing Environment 

3.1 Land Tenure and Use 

The regional land use in the Emerald area of the Bowen Basin is generally rural with some coal mining 

activities. Rural land uses are predominately cattle grazing and irrigated and rainfed broadacre 

cropping. 

The FCP site is wholly located on Lot 2, Plan TT241 which is freehold property. This lot is crossed by an 

easement (MTT397) utilised for a water pipeline for Oaky Creek Coal (a Glencore activity). The project 

proponents have reached agreement with Oaky Creek Coal on the management of proposed activities 

in proximity to this pipeline, as well as an eventual pipeline realignment.  

The current land use on the FCP site and immediate surrounds is primarily moderate intensity cattle 

grazing on extensively cleared lands. Some areas under gazing have also been contoured and may 

have been sown to improved pasture in the past. Tracks, fences, dams and yards are present across 

the area for the purpose of cattle grazing. Futura have a compensation agreement in place with the 

current landholder of the FCP site (Section 8.2). 

3.2 Climate 

The FCP is located within a hot semi-arid climate (Köppen Climate Classification), characterised by hot, 

dry summers and mild, dry winters. The average January maximum temperature for Emerald is 34.6 

degrees Celsius, and the average July maximum temperature is 23.4 degrees Celsius. Rainfall is 

unreliable and predominantly occurs in the wet season, between December and February (Figure 3-1). 

 
Figure 3-1 Average climate data at Emerald airport (Station 035264: Bureau of Meteorology 2020a) 

Annual and seasonal average rainfall is strongly influenced by natural variability, local factors such as 

topography and vegetation, and broader scale weather patterns, for example El Niño-Southern 

Oscillation (ENSO) events. The mean annual rainfall is 543.4 mm, with February the wettest month 

with an average of 87.6 mm.  
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Further information on the weather conditions at the FCP site before and during site ecological surveys 

is provided in Section 4.2.1.2.3. 

3.3 Terrain 

Land around the FCP is relatively low lying and undulating as a result of two transecting creeks: 

Cooroora Creek, which crosses from the north-west to the south-east and Sandy Creek, which 

transects the south-eastern section. Project activities do no intersect the creeks. 

A ridge intersects the north-eastern corner of the site that reaches a height of approximately 260 m 

Australian Height Datum (AHD) and has a slope of approximately 9%–10%; however, the majority of 

the site lies within 150 m to 175 m AHD and has a slope of between 0% and 4%. 

3.4 Soils 

A soil and land suitability assessment of the FCP site was conducted in 2018 (NRC 2018a), followed 

by an additional assessment by SLR in 2019. Summaries of the soil units described during these 

assessments are provided below and presented in Figure 3-2 

Figure 3-2.  

The FCP site lease contains clay soils of the Girrah Land System. The results of the soil assessment 

identified the majority of the FCP site is dominated by Vertosol (cracking clay) soils on both the Fair 

Hill Formation and Quaternary alluvium geological units (Section 3.5). Within both of these geological 

units there were also occurrences of Dermosol (non-cracking) soils.   

The surveyed soil of the FCP site can be divided into the following four soil units (as per the Australian 

Soil Classification): 

• SU1 - Black, Brown and Grey Vertosols of the Teviot soil unit: Deep (>1.2 m) to moderately deep 
(>0.6-1.2 m), black, dark brown to brown and grey mostly cracking (possible minor occurrences of 
non-cracking, especially on gilgai mounds) clays on elevated crests and gently to very gently 
inclined upper, mid and lower slopes; surfaces mostly gravelly, loose, self-mulching to firm, 
crusting, sandy light clay to light medium clay grading through mottled, medium clay to light clay 
down the profile to weathered, metamorphic sandstone and mudstone;  

• SU2 - Brown and Red Dermosols of the Cheshire soil unit: Moderately deep (>0.6-1.2 m) to shallow 
(<0.6 m) red, non-cracking clays on very gently inclined mid and lower slopes; surfaces gravelly, 
firm, crusting, clay loam, sandy, to sandy light clays grading through mottled, sandy light medium 
to medium clays down the profile to weathered, metamorphic sandstone; 

• SU3 - Black, Brown and Grey Vertosols derived from alluvium: Deep (>1.2 m) to moderately deep 
(>0.6-1.2 m) to shallow (<0.6 m), black, dark brown to brown and grey mostly cracking (likely minor 
occurrences of non-cracking) clays on very gently undulating to flat alluvial plains; surfaces loose, 
self-mulching to firm, crusting, sandy light clay to light medium clay grading through mottled, 
medium clay to light clay down the profile; and 
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• SU4 - Black, Brown and Grey Dermosols derived from alluvium: Deep (>1.2 m) to moderately deep 
(>0.6-1.2 m) to shallow (<0.6 m), black, dark brown to brown and grey mostly non-cracking (likely 
minor occurrences of cracking) clays on very gently undulating to flat alluvial plains; surfaces firm, 
crusting to hard-setting, clay loam, sandy, to sandy light clays grading through mottled, sandy light 
medium to medium clays down the profile. 

Soil unit SU1 is the dominant soil unit found within the FCP site. Soil unit SU3 occurs along Cooroora 

Creek, the lower reaches of Sandy Creek, and the terraces of these waterways. Soil unit SU2 occurs 

patchily between SU1 and SU3. Soil unit SU4 occurs in the upper bed and terraces of Sandy Creek. 
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3.5  Geology  

Regionally, the Bowen Basin is a large synclinorium consisting primarily of Permian and Triassic strata, 

and hosts coal reserves of significant economic importance. The Bowen Basin is overlain by semi-

consolidated sediments of Quaternary age (Dickens & Malone 1973; Galloway 1967a; Northern 

Resource Consultants Pty Ltd (NRC) 2017; R. E. Ltd 2010; U. A. Ltd, 2006). 

 

The local stratigraphy is composed of the Late Permian Burngrove and Fair Hill  Formations. The Fair 

Hill Formation represents the principal surface geology for most the FCP study site. Locally, the 

Burngrove Formation is only present at the surface approximately 1 km west of the FCP site. In 

addition, Tertiary sediments cover a small mesa 2 km north-east of the FCP site, and Quaternary 

alluvium occurs within and adjacent to Cooroora Creek. 

Tertiary laterite cover is commonly found to cap ridges in the surrounding region. Where present, the 

laterite presents as a hardened siliceous/ferrous cap to higher ground. Distinct laterite layers have not 

been reported from within the project area. 

The strata in the region generally strike north-south and generally dip at angles of approximately three 

degrees west of the FCP (ROM Resources 2013). Dips can vary locally due to the presence of a series 

of synclines and anticlines. These smaller synclines and anticlines relate directly to the structural 

deformation, which formed the Comet Ridge and share a north-south axial strike. 

 Fair Hill Formation 

The Fair Hill Formation hosts the targeted coal seams for the project area. Jensen (1975) described 

the Fair Hill Formation in its type section north of Cooroora homestead as coarse-grained, micaceous, 

calcareous sandstone, conglomeratic in places and interbedded with very minor brown calcareous 

mudstone. Fossil logs are common, generally replaced with siderite or limonite (Jensen 1975). Prouza 

(1977) reported that thick banded coal seams with mudstone and tuffaceous mudstone interbeds 

occur in ‘cyclothems’ within the predominantly arenaceous formation. The seams were named, based 

on correlations in government boreholes, in descending order as Phoenix, Pegasus, Hercules, Canis, 

Lepus and Fairhill. All these coal seams are interbedded with varying layered non-coal strata, generally 

siltstone and carbonaceous mudstone. The significant sequence of Fair Hill Formation coal seams is 

found in a stratigraphic interval approximately 130 m thick. (Figure 3-3). 
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3.6 Water Resources 

The FCP is positioned within the upper reaches of Mackenzie River sub-catchment of the Fitzroy Basin. 

It is located close to the catchment divide between Mackenzie and Nogoa rivers as presented in  

Figure 3-4. The local drainage network of the FCP site is highly ephemeral in nature. 

Site hydrology is dominated by Cooroora Creek and two of its tributaries, Back Creek and Sandy Creek. 

Cooroora Creek is the main drainage feature on the FCP site. The creek traverses the north-eastern 

boundary of the tenement, flowing in a north-west to south-east direction, connecting with the 

Mackenzie River approximately 21 km downstream of the FCP site.  

Sandy Creek and its minor tributaries traverse the southern boundary of the FCP site in a west to east 

direction (refer Figure 3-3). Sandy Creek joins Cooroora Creek to the east of the FCP.  

Back Creek drains the northern part of the FCP tenement. The project area experiences substantial 

temporal variability in rainfall and the drainage network is highly ephemeral which is characteristic of 

the region. 

A detailed assessment of site surface water values has been undertaken and is presented in Section 

4.3.3.  An assessment of potential flooding impacts is provided in Section 4.3.4. 

The smaller, ephemeral watercourses in the FCP area do not represent significant biodiversity or 

habitat values; however, the larger watercourses associated with the proposed project site, Cooroora 

and Sandy Creeks, represent higher biodiversity values, supporting a Brigalow-dominated riparian 

community and connectivity values at the local scale. The current Project disturbance footprint has 

been purposely designed to avoid direct disturbance to habitat associated with Cooroora Creek and 

remnant vegetation along Sandy Creek. 

Regionally, groundwater can potentially occur within the Quaternary alluvium, Tertiary 

sediments/basalt, and the Permian coal measures.  

The main water resource aquifers are located within the Quaternary alluvial deposits that occur in 

discontinuous lenses along major streams and rivers throughout the Nogoa and Mackenzie River sub-

catchments. The nearest major occurrence of alluvium with the potential to form a significant aquifer 

is associated with the Mackenzie River, approximately, 20 km south-east of the FCP. Regionally, 

groundwater in the alluvium is unconfined and known to be strongly linked to ephemeral surface 

water flow; at certain times and locations, alluvium may only be partially saturated or even dry. At the 

FCP site, the alluvium appears to be predominantly dry or only partially saturated evidenced by the 

highly saline groundwater intercepted at FHMB01 (recording electrical conductivity (EC) of up to 

44,600µS/cm) and FHMB02 being dry for all monitoring rounds over the past two years. 

Tertiary sediments and basalt units may also constitute small disconnected aquifers where present. 

Regionally, outside of the FCP extent, pockets of fresh to brackish groundwater have been identified 

in Tertiary basalts. However, geological exploration and groundwater assessments have concluded 

that the FCP site does not host any Tertiary sediments/basalts or associated Tertiary aquifers.  

Groundwater within the Permian coal measures predominantly occurs within the coal seams and is 

generally confined and transmissive. The non-coal sedimentary units tend to be tuffaceous in nature 
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with high clay content. The fine grain size and well consolidated and lithified nature of these non-coal 

sedimentary strata results in low aquifer potential with the majority of the water-bearing units acting 

as aquitards.  
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Regionally, agricultural and mining operations are the main water dependant assets. Groundwater 

Dependent Ecosystems (GDE) are likely to exist regionally. The depth of the groundwater table in the 

alluvium (>9 m below the surface) and the high salinity (electrical conductivity >44,600 µS/cm) of the 

groundwater itself, offers limited potential for GDEs on site. More detail on potential GDEs of the FCP 

site is provided below in Section 3.7. 

Within the tenement, cattle grazing is the main land use activity and a man-made weir has been 

established on Cooroora Creek toward the north of the project area to support this. This has created 

a small artificial wetland which is used as cattle watering point adjacent to proposed FCP activities. 

There are no known private groundwater bores within the FCP tenement (i.e. except for mine 

monitoring bores). The proponent was made aware by the landholder of failed historical attempts to 

draw highly saline water from exploratory bores. On the property, the highly saline water encountered 

has led to groundwater resources not being used for cattle grazing and rural purposes, The nearest 

identified bore that is actively pumped is a farm bore (RN67080) located 15 km south west of the FCP. 

This bore is located in a completely different geological sequence and aquifer to those located on the 

FCP site and it is considered that the Project is of no consequence to its continued use. 

The current FCP site groundwater monitoring program has shown that the availability of water in 

geological strata is limited to the Permian coal measures. Most of the monitoring bores have been 

installed to monitor groundwater in the Fairhill Formation. The Burngrove Formation occurs only as a 

thin, weathered layer covering part of the western portion of the tenement which does not hold 

groundwater. Therefore, no aquifers of the Burngrove Formation are likely within the site. 

Airlift yield in the monitoring bores were measured and ranged from <0.1 L/s to 1 L/s. Out of the seven 

existing bores, two bores reported yield values ‘too low to measure’.  

The hydrologic cycle at the FCP is dominated by low rainfall, high evaporation rates and limited diffuse 

recharge, which largely occurs uniformly over the landscape (Scanlon et al., 2002). Therefore, 

groundwater in the wider region around the FCP is generally brackish to saline with only a few isolated 

locations, not within the project area, able to yield small pockets of fresh groundwater. The 

groundwater quality measured at the FCP is saline to very saline and is not suitable, or used for stock 

watering or irrigation. 

3.7 Groundwater Dependent Ecosystems 

There are three main categories of groundwater-dependent ecosystems (GDEs) (DSITI 2015): 

4) Aquatic GDEs: wetlands that receive groundwater discharge (e.g., springs); 

5) Terrestrial GDEs: vegetation that accesses sub-surface groundwater through its roots; and 

6) Subterranean aquatic ecosystems, and marine systems that receive sub-marine discharge of 

groundwater. 

The stygofaunal communities inhabiting subterranean water are discussed in Section 3.7.3. The two 

surface GDE types are discussed below. 
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The GDE Atlas (BoM 2020a) identified a moderate potential for aquatic GDEs (surface expression of 

groundwater) within the upper reaches of Sandy Creek. However, no aquatic GDEs were found during 

ecological surveys, and low salinity within the surface water that occurs seasonally within Sandy Creek 

indicates that it is derived from rainwater runoff and not from groundwater. 

The impounded water within Cooroora Creek upstream of the weir is not groundwater-dependent, as 

indicated by low salinity within surface water and a saline groundwater table that exists over 9 m 

beneath it. Furthermore, surface flow and temporary pools within Cooroora Creek in the wet season 

are also not groundwater-dependent, as evidenced by surface water quality at this time. Surface water 

chemistry analysed by NRC (2018) at three sites along Cooroora Creek and one along Sandy Creek 

indicated that all samples are fresh, with EC values less than 0.2 dS/m. In contrast, the groundwater 

within the proposed disturbance area is saline, with EC values ranging between 15 and 44 dS/m (SLR 

2019). 

All surface soils throughout the FCP site, including within alluvial areas, possess high clay content that 

significantly restricts the potential connectivity between surface and groundwater on site (refer 

Section 3.4). This poor connectivity not only restricts the potential for surface expression of 

groundwater, but also the infiltration of surface water into the aquifer systems. Ephemeral ponds 

within gilgais and relic creek channels are derived from rainwater (not groundwater), which is 

prevented from infiltrating by the impermeable clay surface soils.  

 

Terrestrial GDEs are those ecosystems that are dependent on access to groundwater on a permanent 

or intermittent basis to meet all or some of their water requirements so as to maintain their 

communities of plants and animals, ecological processes and ecosystem services. For vegetation to 

access groundwater, the roots must be able to reach the capillary zone above the groundwater table 

and the water quality of the groundwater must be adequate. 

The GDE Atlas mapped (with low confidence) terrestrial GDEs alongside Cooroora Creek and its 

tributaries. Small sections of upper Sandy Creek (upstream of the FCP site) are mapped with moderate 

confidence as terrestrial GDEs. These areas are mapped on the basis of them potentially utilising water 

within Quaternary alluvium along the watercourses.  

Measured yield from this bore was very low (<0.1 L/s) and water quality was highly saline (44.6 dS/m). 

Riparian vegetation composition and condition did not noticeably differ between areas where 

groundwater is present within the alluvium (downstream section of Cooroora Creek) and areas where 

this is absent (upstream of the FCP site boundary). This suggests that, while some species of local trees 

may be able to access and utilise this groundwater, they are not dependent on it. 

Remote-sensing-derived ‘inflow dependence’ data available in the GDE Atlas at 25-m resolution, 

identifies landscape areas where evaporative loss from the landscape exceeds rainfall. Areas with 

higher evaporative losses indicate additional but undefined water sources (e.g., groundwater or 

surface flows from upstream). Vegetation along Sandy Creek does not show evaporative loss 

exceeding rainfall, indicating that this vegetation solely obtains its water from local rainfall. Vegetation 
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along the banks of Cooroora Creek does exhibit higher evapotranspiration than rainfall. This finding 

indicates that this vegetation either accesses groundwater or surface flows within Cooroora Creek.   

Of the species of trees and shrubs that grow on Quaternary alluvium along Cooroora Creek, most are 

not typically groundwater-dependent. This vegetation comprises a mix of regional ecosystems (RE) 

11.9.1 and RE 11.3.25. The dominant species in RE 11.9.1 is Acacia harpophylla, which is unlikely to be 

groundwater-dependent.  

Tunstall and Connor (1981) found Acacia harpophylla roots to penetrate to at least a depth of 4 m, 

although high salt content of the soil caused plants to experience strong water deficiencies except 

immediately after rain. This dependence on rain for growth implied a failure to utilise groundwater. 

Subsoils beneath A. harpophylla communities tend to be heavy, saline and/or sodic, impeding water 

availability (Tunstall and Connor 1981). Furthermore, A. harpophylla often grows at sites with very 

deep groundwater that is beyond the reach of roots. The leaf tissues of A. harpophylla are even more 

resistant to desiccation than that of other shallow-rooted arid-zone Acacia spp. (Connor and Tunstall 

1968), implying a lack of reliance on groundwater. Most sub-dominant species within RE 11.9.1 (e.g. 

Lysiphyllum hookeri and Terminalia oblongata) are deciduous in the dry season, implying a lack of 

access to year-round water. 

Unlike RE 11.9.1, RE 11.3.25 contains several species that are phreatophytes (able to utilise 

groundwater) elsewhere in their range.  River Red Gum (Eucalyptus camaldulensis) is the dominant 

species in this ecosystem, and it is often dependent on shallow aquifers and watercourses (Bacon et 

al. 1993). Isotope studies elsewhere indicate that E. camaldulensis accesses groundwater up to a 

depth of 9.4−11.2 m, but not deeper (Rumman et al. 2018). A similar finding—that E. camaldulensis 

commonly accesses groundwater to a depth of 12.5 m—was revealed by studies of tree condition 

(Kath et al. 2014). The latter study revealed that groundwater may also be accessed to a limited extent 

up to 20 m, but not deeper.  

Not only is E. camaldulensis able to access groundwater, but it is tolerant of high salinity. Isotope 

analyses have confirmed that adult trees growing above a 2–3  m deep, highly saline (30–50 dS/m) 

water table were able to use this groundwater, despite experiencing substantial water stress as a 

result (Mensforth et al. 1994). While saline groundwater can potentially sustain E. camaldulensis 

during dry periods, most growth occurs in response to saturation of the upper soil profile with 

freshwater during floods. These intermittent flooding events provide half to two-thirds of the water 

requirements of the species and are vital for maintaining their health (Eamus et al. 2006b; Wen et al. 

2009). E. camaldulensis was equally abundant and healthy in stretches of Cooroora Creek that lacked 

groundwater as in sections that had groundwater, and the fact that it was rarely observed to grow far 

from the banks of the creek channel suggests that surface and shallow subterranean creek flows 

during and following the wet season are the principal sources of water for the species locally.  

Like E. camaldulensis, Eucalyptus coolabah (a sub-dominant species in RE 11.3.25) is an opportunistic 

phreatophyte in response to varying depths and salinities of groundwater (Costelloe 2016). In the Lake 

Eyre Basin, this species utilises groundwater up to 6 m deep with salinity up to 49 dS/m, although 

deeper groundwater is not used (Costelloe et al. 2008; Costelloe 2016). In reaches with hypersaline 

groundwater, E. coolabah can only persevere close to zones of most frequent surface flow (i.e., on the 

banks of the major channels). The species has evolved very low transpiration rates to deal with 
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prolonged periods without access to water (Costelloe et al. 2008). Like E. camaldulensis, E. coolabah 

may utilise groundwater within the vicinity of the FCP where it is available, although it is near the limit 

of its salt tolerance, and is unlikely to be an important water source for the species.  As the species 

was only observed close to the channel of Cooroora Creek, local populations most likely depend on 

surface flows (and bank storage: Costelloe et al. 2008), rather than groundwater per se. 

Corymbia tessellaris, a sub-dominant species in RE 11.3.25, is relatively salt-sensitive (Sun and 

Dickinson 1995). Eucalyptus crebra, another subdominant species in RE 11.3.25, has moderate salt 

tolerance only (Gill and Abrol 1991; Sun and Dickinson 1993; Hoy et al. 1994), is sensitive to die-back 

during drought, and exhibits xylem flows and root depths consistent with a lack of access to 

groundwater (Rice et al. 2004; Fensham and Fairfax 2007). Neither species is likely to be groundwater-

dependent within the FCP site and neighbouring areas. 

In summary, some constituent species of the riparian vegetation along Cooroora Creek (namely, E. 

camaldulensis and E. coolabah) may utilise groundwater intermittently, or where it is available, but 

no species is likely to be dependent on the limited, poor quality groundwater reserves within 

Quaternary alluvium in the vicinity of the FCP.  Nevertheless, vegetation that uses groundwater 

episodically or opportunistically qualifies as a GDE according to the Information Guidelines Explanatory 

Note: Assessing groundwater-dependent ecosystems (Doody et al. 2019).  No alluvium aquifers are 

present along Sandy Creek, and none of the riparian vegetation there is groundwater-dependent. 

Potential impacts to GDE’s from the FCP operations are detailed in Section 4.3.1.5.2.  A proposed GDE 

Management Plan being developed for the FCP is also outlined in Section 5.2.1. 

 

Stygofauna are subterranean aquatic animals that live in the pores, voids and cavities of aquifers and 

other groundwater ecosystems. Many species of stygofauna have specialised adaptations to 

underground life, including: 

• small body size (e.g. many species have a total body length <1 mm); 

• lack of pigmentation; 

• absence of eyes; and 

• elongated appendages (for tactile sensing of the surrounding environment). 

 
Crustaceans, including copepods, amphipods, isopods and syncarids, typically dominate the 

composition of stygofaunal communities, although oligochaetes, molluscs, mites, insects and rotifers 

are also common. Blind fish and eels are also known from some cave systems, such as those in Western 

Australia.   

Stygofauna taxa are grouped into one of several classes based on the degree of their requirement for 

subterranean life (Tomlinson & Boulton 2008). For the purpose of this assessment, two classes of 

stygofauna are considered: 

• stygobites: obligate groundwater aquatic fauna that have specialised adaptations to underground 
life and that live within groundwater systems for their entire life, and 
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• stygoxenes: aquatic fauna that facultatively use groundwater ecosystems, but are not dependent 
on groundwater to complete their life cycle.  

 
Many species are restricted to very small geographical areas (high endemism). Therefore, where 

proposed developments extend below the water table, potential for stygofauna presence, potential 

impacts and mitigation measures should be considered (West Australian EPA, 2003, 2007). 

Generally, stygofauna are found predominantly in aquifers with large (millimetre or greater) pore 

spaces, especially alluvial, karstic and some fractured rock aquifers. The size of the pore spaces is a 

key determinant of the suitability of an aquifer as stygofauna habitat. Stygofauna have been recorded 

occasionally in coal seam aquifers, particularly where those aquifers are hydrologically connected to 

a shallow alluvial aquifer (Hose et.al. 2015). Karstic and limestone habitats are recognised as hosting 

the highest stygofauna diversity however these habitats are somewhat rarer in Eastern Australia (Hose 

et.al. 2015).  

The CSIRO was commissioned by the Australian Coal Association Research Program (ACARP) to provide 

a review of the status of knowledge regarding stygofauna diversity, ecology and biogeography within 

Australia (CSIRO 2015). As part of this review, CSIRO reviewed 12 stygofauna studies throughout the 

Bowen Basin. From these studies within the Bowen Basin, the attributes of sites at which stygofauna 

were recorded were as follows: 

Stygofauna were most frequently recorded from alluvial aquifers but also from basalt aquifers and 
coal seams.  

• Fauna were recorded from bores where EC was below 9,975 µS/cm 

• pH was between 6.39 and 10.27 

• Dissolved oxygen was at or above 0.93 mg/L, and  

• Standing water level was between 1.4 and 45.0 mbgl (Hose et.al. 2015) 

 
The CSIRO report found that several studies identified stygofauna assemblages in alluvial aquifers that 

contain common stygobionts such as copepods, amphipods and syncarids. It is important to note that 

the stygofauna assemblages collected were from shallow coal seam aquifers that were connected to 

an alluvial aquifer and had relatively low salinity (<2,000 µS/cm).  

Bore data across the FCP shows that the water-bearing potential of alluvium is variable across the site 

(two out of three bores did not intercept any water in the alluvium). Where groundwater did occur in 

the alluvium, south-east of the site, it remains well below the ground surface (stream bed) elevation 

(>9 m below the ground surface) and is highly saline with water at the base of the alluvium consistently 

recording electrical conductivity values up to 44,600 µS/cm. In addition to salinity at the FCP, a review 

of drillhole lithology, water level and water quality data suggests little potential for surface 

water/groundwater connectivity (Section 4.3.1.1.6). 

While no stygofauna assessments have been carried out at the FCP site as yet, assessments for other 

mining projects have been carried out at Washpool located 20 km south of the FCP site (Subterranean 
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Ecology 2010), and Taroborah located 70 km south-west of the FCP (AARC 2013). Both studies found 

no evidence of stygofauna at either site.  

A Groundwater Dependant Ecosystems Management Plan (GDEMP) will be developed for the FCP site 

to address the construction, operation, and decommissioning phases of the project (Section 5.2.1).  

The GDEMP will include a monitoring program to ascertain baseline data on the current condition of 

riparian vegetation, and include a pilot survey for Stygofauna to be sampled from the relevant 

groundwater resources at the FCP site prior to the commencement of mining operations, in 

accordance with the Queensland Guidelines for the Environmental Assessment of Subterranean 

Aquatic Fauna (DSITI 2015) (Section 5.2.1).  

3.8 Biodiversity 

No threatened flora or fauna species listed under the EPBC Act were identified on site during surveys. 

Ecological surveys undertaken within the FCP study site recorded 71 species of plant, 30 species of 

mammal, 19 species of reptile, 11 species of amphibian and 77 species of bird. The following six non-

native animals were recorded on site: 

• Common Myna (Acridotheres tristis); 

• European Rabbit (Oryctolagus cuniculus); 

• House Mouse (Mus musculus); 

• Feral Pig (Sus scrofa); 

• Feral Cat (Felis catus); and 

• Cane Toad (Rhinella marina). 

 
Twelve of the 71 flora species identified were introduced species, including three Weeds of National 

Significance: 

• Parthenium (Parthenium hysterophorus); 

• Prickly pear (Opuntia stricta); and 

• Velvety tree pear (Opuntia tomentosa). 

3.9 Vegetation 

The clay plains that dominate the FCP study site formerly supported Brigalow (Acacia harpophylla) 

forest and (especially along the western margin of the FCP site) Eucalyptus orgadophila open 

woodland. However, this vegetation has largely been cleared and replaced with treeless pastures 

dominated by exotic pasture grasses, such as Buffel Grass (Cenchrus ciliaris), Indian Couch 

(Bothriochloa pertusa) and Sabi Grass (Urochloa mosambicensis). 

The only remnant vegetation remaining within the FCP site occurs on the banks and lower terraces of 

Cooroora Creek, with a small fragment along Sandy Creek. This remnant vegetation comprises a mix 

of two regional ecosystems (REs): Acacia harpophylla open forest (RE 11.9.1) and Eucalyptus 

camaldulensis riparian forest (RE 11.3.25). Spatial separation in the ground truthing of these 
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vegetation communities was not possible because, while E. camaldulensis was present and dominant 

to co-dominant along the bed and bank of the watercourse, A. harpophylla also remained sub-

dominant to co-dominant (Figure 4-2).  

Away from the bank of the creek, there was a broad ecotone over which the dominance of A. 

harpophylla steadily increased.  Away from the watercourse, A. harpophylla tended to be dominant 

to co-dominant with Terminalia oblongata. 

An additional patch of A. harpophylla/E. camaldulensis regrowth vegetation occurs along the upper 

banks of Sandy Creek.  

Remnant and regrowth vegetation found within the study site was grazed and of poor quality. Despite 

having a native canopy layer, the shrub layer was sparse and the ground layer was dominated by weed 

species. Remnant E. camaldulensis along Cooroora Creek possess hollows that provide fauna habitat. 

Cleared pastures have little habitat value, except where gilgais are present. Here, dense tussocks of 

sedges and grasses occur along the banks and provide shelter for wetland fauna species. 

Further detailed information regarding the survey effort, and the potential presence of MNES (listed 

threatened species and ecological communities) is provided below (Section 4.2).  
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4 Matters of National Environmental Significance 

4.1 Overview 

Matters of National Environmental Significance (MNES) are protected under the Environmental 

Protection and Biodiversity Conservation Act 1999 (EPBC Act). These are: 

1. World heritage places; 

2. National heritage places; 

3. Wetlands of international importance; 

4. Listed threatened species and ecological communities; 

5. Migratory species; 

6. Commonwealth marine areas; 

7. The Great Barrier Reef Marine Park; 

8.  Nuclear actions; and 

9. A water resource, in relation to coal seam gas development and large coal mining development. 

The Project was referred (EPBC 2019/8549) to the Australian Government for assessment under the 

EPBC Act. The Department of Agriculture, Water and the Environment determined that the Project 

constitutes a controlled action. The relevant controlling provisions for this decision were the likely 

potential impacts to: 

• Listed threatened species and communities (sections 18 and 18A of the EPBC Act); and 

• A water resource, in relation to coal seam gas development and large coal mining development 
(section 24D and 24E of the EPBC Act). 

 
Other MNES were considered not likely to experience significant impacts resulting from the Project, 

and no further assessment is necessary in this PER. The following subsections of this PER discuss in 

detail the two MNES that constitute controlling provisions of the Project. 

4.2 Listed Threatened Species and Ecological Communities 

 

An assessment of potential impacts of the FCP on listed threatened species and ecological 

communities was based on a combination of field-based surveys of the study area and an office-based 

assessment of published data from the broader region. A description of these surveys is contained in 

the following subsections. 

 Office-based 

Known historical records of listed threatened species and ecological communities in the broader 

region were investigated by consulting the following public data: 

• Regulated Vegetation Management Map (DNRME 2020a); 
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• Environmentally Sensitive Areas Maps for Mining and Petroleum under the Environmental 
Protection Regulation 2019 (DES 2020a); 

• Map of referable wetlands under the Environmental Protection Regulation 2019 (DES 2020b); 

• Protected Plants Flora Survey Trigger Map (DES 2020c); 

• Essential habitat mapping as presented on the Regulated Vegetation Management Map (DES 
2020d); 

• Geoscience Australia (GA) online interactive maps – Australian and Region Surface Geology (GA 
2020); 

• Groundwater Dependent Ecosystem (GDE) Atlas (BoM 2020b); 

• Queensland Globe, GDE mapping (DNRME 2020b); 

• Protected matters search tool (DAWE 2020a); 

• Wildlife online search tool (DES 2020e); 

• Atlas of Living Australia; 

• eBird; and 

• Australasian Virtual Herbarium. 

 
In addition, the ecological values within nearby mining leases were reviewed in the following 

documents: 

• Ensham Life of Mine Extension, EPBC Act Referral (Idemitsu 2020); 

• Wilton Coal Project Guideline response for Activities with Impacts to Land (Northern Resource 
Consultants 2018); 

• Kestrel Mine Extension #4, EPBC Act Referral (Rio Tinto Coal Australia 2015); 

• Environmental Impact Statement (EIS) Assessment Report for the Washpool Coal Mine Project 
(Queensland Government 2012); and 

• EIS Assessment Report for the Curragh North Coal Project (Queensland Government 2004). 

 
The source and year of all records were documented, along with the habitat in which the record was 

identified. For each matter flagged by the literature review, the likelihood of that matter occurring at 

the FCP was assessed based on the presence of suitable habitat, and the reliability and recentness of 

records. 

 Field-based 

 Scope 

For field-based ecological surveys, the study area encompassed, but was larger than The FCP site (ML 

700043), also encompassing the adjacent environs.  
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When assessing impacts of the FCP due to changed surface water or groundwater flow on threatened 

species and ecological communities, the scope of the assessment included downstream areas 

potentially affected by these changes (based on flood models and groundwater impact assessments).  

 Methods 

Vegetation communities within the FCP study area were mapped in accordance with the Methodology 

for Survey and Mapping of Regional Ecosystems and Vegetation Communities in Queensland (Neldner 

et al. 2017).  

A total of 26 sites were ground-truthed across the study area, comprising two secondary sites and 24 

quaternary sites. The presence of threatened ecological communities was determined by comparing 

the data gathered for regional ecosystem mapping with the definitions of each ecological community 

published within the relevant Species Profile and Threats database (SPRAT) profile. 

Targeted searches for threatened flora were undertaken in accordance with the Flora Survey 

Guidelines – protected plants (DES 2019). A minimum of four timed meanders (as per Cropper (1993) 

were conducted within each habitat type in the study area. In addition to targeting threatened species, 

these searches served to validate ecological community mapping, locate pest species and detect 

additional flora species not recorded at flora assessment transects. 

Fauna was surveyed at six systematic survey sites, spanning the variety of habitats present within the 

study area (Table 4-1). An array of fauna trapping and survey techniques were employed over four 

nights at each site, including pitfall traps, funnel traps, Elliott traps, cage traps, remote-sensory 

cameras, bat call detectors, diurnal searches for reptiles, bird surveys and spotlighting. The survey 

effort is described in Section 4.2.1.2.4.  

In addition to systematic surveys at these six sites, bat call detectors were installed at two further sites 

where bat activity was likely, and diurnal searches for reptiles and birds were undertaken 

opportunistically at flora survey sites.  

The locations of flora and fauna sampling sites are presented in Figure 4-1. 
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Table 4-1 Systematic fauna survey site descriptions 

Site  Habitat Description Photo 

1. North-east 
corner of the 
study area 

RE 11.10.12: Eucalyptus populnea open 
forest with Eucalyptus cambageana and 
Eucalyptus chloroclada. Shrub layer of 
Carissa lanceolata and ground layer 
dominated by Cenchrus ciliaris. 

Located on lower slopes of sandstone 
outcrops. 

 

2. Adjacent to 
Cooroora Creek, 
central north-
east section of 
the study area 

RE 11.9.1/11.3.25: Riparian community 
dominated by Acacia harpophylla, and a 
mid-dense shrub layer of A. harpophylla 
and Terminalia oblongata. C. ciliaris 
dominated the dense ground layer. 

 

3. South-west 
section of the 
study area 

RE 11.9.2: Eucalyptus melanophloia and 
Acacia leiocalyx open woodland on well-
drained coarse sand. Sparse shrub layer 
dominated by Dodonaea viscosa and 
groundcover dense and diverse but 
desiccated and difficult to identify, 
dominated mainly by C. ciliaris. 

 

4. Centre of the 
study area 

 

RE 11.9.1/11.3.25: Riparian community 
dominated by A. harpophylla, T. 
oblongata, Eucalyptus camaldulensis 
and Lysiphyllum hookeri. A mid-dense 
shrub layer of A. harpophylla and T. 
oblongata. A dense ground layer of 
native and non-native grasses with 
patches of dense Parthenium 
hysterophorus. 
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Site  Habitat Description Photo 

5. Central area of 
the study area 

Non-remnant: Drainage feature through 
C. ciliaris pasture. Vegetation along the 
drainage feature is sparse and 
dominated by A. harpophylla, with 
scattered L. hookeri and Atalaya 
hemiglauca. Shrub layer is dominated by 
Vachellia farnesiana and regrowth A. 
harpophylla. Ground layer is dense 
outside the drainage feature and is 
dominated by C. ciliaris. 

 

6. Southern 
portion of the 
study area along 
Sandy Creek 

RE 11.9.1/11.3.25: Riparian community 
dominated by E. camaldulensis, T. 
oblongata, A. harpophylla, L. hookeri 
and scattered Melaleuca bracteata. 

A lower tree layer is present with the 
same species but also Ficus opposita, 
Cassia brewsteri and Santalum 
lanceolatum are present. 

The sparse shrub layer is dominated by 
Erythroxylum australe with scattered C. 
lanceolata, L. hookeri, A. harpophylla 
and V. farnesiana. C. ciliaris and 
Urochloa mosambicensis* dominate the 
ground layer. 
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 Timing 

The timing of surveys was optimal for detecting a broad diversity of flora and fauna. Flora and fauna 

surveys were undertaken concurrently and spanned two seasons: 26 and 30 September 2017 and 14 

and 19 May 2018. Timing coincided with pre- and post-wet season, allowing for plant species that 

flower at different times to be detected and identified. The timing of both surveys was in accordance 

with the Terrestrial Vertebrate Fauna Survey Guidelines for Queensland (Eyre et al., 2018), which 

recommends a survey window of September to mid-November and March to mid-May for the 

Brigalow Belt bioregion. 

Weather conditions before and during the spring survey period were characterised by hot days and 

cool nights. Maximum and minimum temperatures increased during the weeks prior to the survey, 

with nightly temperatures increasing from 10°C to 17°C, and daily temperatures increasing from 29°C 

to 39°C during September.  

Weather conditions before and during the autumn survey period were characterised by cooler days 

and cold nights. A small drop in minimum temperature was recorded during the beginning of the fauna 

survey and small amounts of precipitation were recorded. Overall, weather conditions during the 

survey periods were favourable for detecting most vertebrate fauna groups, as morning temperatures 

allowed for an increase in bird activity whereas moderate daytime temperatures were favourable for 

reptiles. 

 Fauna Survey Effort 

The total fauna survey effort undertaken within the FCP study area is listed in Table 4-2. 

Table 4-2 Fauna survey effort 

Method Effort per site 2017  Effort per site 2018 Total survey effort 

Pitfall trapping 12 trap-nights 

(Array of three pits × 
four nights) 

12 trap-nights 

(Array of three pits × 
four nights) 

72 trap-nights 

Funnel trapping 24 trap-nights  

(Array of six funnels × 
four nights) 

16 trap-nights  

(Array of four funnels × 
four nights) 

120 trap-nights 

Diurnal active search Two person-hours 

(60-minute search × two 
people) 

Two person-hours 

(60-minute search × two 
people) 

Approx. 17 person-
hours 

(Six × systematic surveys 
sites plus five additional 
one-person hour survey 
sites) 

Elliott trapping 80 trap-nights  

(20 traps × four nights) 

80 trap-nights  

(20 traps × four nights) 

480 trap-nights 

Cage trapping 16 trap-nights  

(Array of four cages × 
four nights) 

16 trap-nights  

(Array of four cages × 
four nights) 

96 trap-nights 
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Method Effort per site 2017  Effort per site 2018 Total survey effort 

Diurnal bird survey Two person-hours  

(Six x 10-minute surveys 
× two people) 

Two person-hours  

(Six x 10-minute surveys 
× two people) 

12 person-hours 

 

Camera trapping Four trap-nights 

(One camera × four 
nights) 

Four trap-nights 

(One camera × four 
nights) 

24 trap-nights 

 

Spotlight/nocturnal 
searches 

Three person-hours 

(90-minute search × two 
people) 

Three person-hours 

(90-minute search × two 
people) 

18 person-hours  

Echolocation call 
detection 

One detector-night 

(One detector for one 
night at each site and 
two additional detector-
nights) 

One detector-night 

(One detector for one 
night at each site) 

Eight detector-nights 

 

 

The Protected Matters Report (DAWE 2020a) identified the following four threatened ecological 

communities (TECs) as potentially occurring within 30 km of the study area: 

• Brigalow (Acacia harpophylla dominant and co-dominant); 

• Natural grasslands of the Queensland Central Highlands and northern Fitzroy Basin; 

• Poplar Box grassy woodland on alluvial plains; and 

• Weeping Myall Woodlands. 

 
Certified RE mapping produced by the Queensland Herbarium shows RE 11.9.1 (a constituent of the 

Brigalow TEC) within the FCP study area. Field surveys confirmed the presence of RE 11.9.1, and also 

confirmed the absence of the other three TECs (natural grasslands of the Queensland Central 

Highlands and northern Fitzroy Basin, Poplar Box grassy woodland on alluvial plains, and Weeping 

Myall woodland).  No extent of the Brigalow TEC will be cleared for the FCP (Figure 4-2). 

Field-verified mapping shows RE 11.9.1 occurs within the study area as a dominant component of 

mixed mosaics of vegetation along Cooroora Creek and Sandy Creek. Along Cooroora Creek, this 

vegetation is remnant, while along Sandy Creek the vegetation is primarily “high-value regrowth” 

(category C regulated vegetation under Queensland’s Vegetation Management Act 1999). Both 

vegetation classes potentially qualify as the Brigalow TEC.  

Along both creeks, RE 11.9.1 was intermixed with RE 11.3.25 (Eucalyptus camaldulensis forest along 

drainage channels). Spatial separation of these vegetation communities was not possible as, while E. 

camaldulensis was present and dominant to co-dominant along the bed and bank of the watercourse, 

A. harpophylla remained sub-dominant to co-dominant. Away from the bank of the watercourse, 

there was a broad ecotone over which the dominance of A. harpophylla steadily increased. Away from 

the watercourse, A. harpophylla tended to be dominant to co-dominant with Terminalia oblongata. 
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In Queensland, the Brigalow TEC is legally defined based on the regional ecosystem framework, as 

well as key diagnostic characteristics and condition thresholds. The Brigalow present within the FCP 

study site meets this definition (Table 4-3). 

Table 4-3 Characteristics of Brigalow within the FCP study area 

Criterion Does FCP 
Qualify? 

Reason 

Key diagnostic characteristics for the Brigalow TEC 

The presence of Acacia harpophylla as one 
of the most abundant tree species in the 
patch. A. harpophylla is either dominant in 
the tree layer, or co-dominant with other 
species (notably Casuarina cristata, other 
species of Acacia, or species of 
Eucalyptus). 

Yes A. harpophylla was one of the most dominant tree 
species within vegetation patches mapped within 
field-verified mapping as remnant or regrowth RE 
11.9.1/11.3.25. 

In Queensland, the patch is one of the 
regional ecosystems determined at the 
time of the national listing of the Brigalow 
ecological community under the EPBC Act.  

In the Queensland Brigalow Belt Bioregion, 
this includes the following REs: 11.3.1, 
11.4.3, 11.4.7, 11.4.8, 11.4.9, 11.4.10, 
11.5.16, 11.9.1, 11.9.5, 11.9.6, 11.11.14 
and 11.12.21. 

Yes Patches containing A. harpophylla along Cooroora 
Creek, and small areas of Sandy Creek, meet the 
definition of RE 11.9.1. 

The vegetation in the patch is Brigalow 
regrowth with species composition and 
structural elements broadly typical of one 
of the identified REs (although species 
density may be reduced).  

This can be assumed to be the case where 
it has been at least 15 years since it was 
last comprehensively cleared (not just 
thinned), unless direct evidence proves 
otherwise. 

Yes High-value regrowth (category C regulated vegetation 
under the Vegetation Management Act 1999) in the 
upper reaches of Sandy Creek, by definition, has not 
been cleared for at least 15 years. 

Condition Thresholds for the Brigalow TEC 

The patch is 0.5 ha or more in size. Yes All patches of remnant and regrowth RE 
11.9.1/11.3.25 exceed 0.5 ha. 
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Criterion Does FCP 
Qualify? 

Reason 

Exotic perennial plants comprise less than 
50% of the total vegetation cover of the 
patch, as assessed over a minimum sample 
area of 0.5 ha (100 m by 50 m), that is 
representative of the patch. 

Partly The canopy and shrub layers of patches containing RE 
11.9.1 were dominated by native perennial plants. 
However, the ground layer was dominated by 
perennial weeds, primarily Buffel Grass (Cenchrus 
ciliaris).  

Consequently, whether the combined cover of native 
trees, shrubs, grasses and forbs exceeds the cover of 
Buffel Grass and other exotic perennial grasses 
determines whether the vegetation communities 
meet this condition threshold.  

Remnant forms of RE 11.9.1 along Cooroora Creek 
and Sandy Creek possess a percentage cover of the 
native woody vegetation (based on high-resolution 
satellite imagery) between 40-70%, while field 
estimates of Buffel Grass cover were approximately 
50% (of the remaining 60-30%). Therefore, in this 
remnant vegetation, Buffel Grass comprised less than 
half of the total vegetation cover (combined canopy, 
shrub layer and groundcover), and the patches meet 
the condition threshold for the Brigalow TEC.  

In contrast, the woody vegetation cover in some 
regrowth forms of RE 11.9.1 along Sandy Creek was 
only 20-30%. If Buffel Grass comprised 50% of the 
remaining 70-80% (i.e., 35-40% cover of Buffel Grass), 
the cover of exotic perennial plants was more than 
half of the total vegetation cover, and this habitat 
patch does not qualify as Brigalow TEC.  

Note that portions of regrowth RE 11.9.1 that had 
>30% woody vegetation cover (thin ribbons along the 
banks of Sandy Creek) are considered to qualify as the 
Brigalow TEC and are mapped separately. 

 Extent in Project Site 

The FCP site contains 43.7 ha of the Brigalow (Acacia harpophylla dominant and co-dominant) TEC. Of 

this, 30.4 ha is remnant vegetation and 13.3 ha is regrowth that meets the condition threshold of the 

TEC. The location of the Brigalow TEC is presented in Figure 4-2.  
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 Mitigation Measures 

The FCP boundaries and mine infrastructure locations have been designed so that potential impacts 

to the Brigalow TEC are minimised to the greatest extent practicable. No Brigalow TEC will be cleared 

for the FCP. Constraints on the location of the FCP site boundary mean that a small area of regrowth 

RE 11.9.1 along the southern boundary of the FCP site will be cleared to accommodate a haul road. 

This road has been positioned within a habitat patch that does not qualify as the Brigalow TEC on the 

grounds that vegetation cover there is dominated by exotic perennial species (refer Table 4-3).  

Signage will be erected at the edges of Brigalow TEC explaining the significance of the vegetation and 

prohibiting access by vehicles or machinery. FCP staff and contractors will be informed of their 

obligation to protect the Brigalow TEC during site inductions. 

All Brigalow TEC within the FCP site is currently grazed by cattle. Cattle often use patches of Brigalow 

for shade and, while doing so, selectively graze palatable plant species and increase soil compaction 

(Peeters and Butler 2014). High grazing intensities can slow or prevent the recruitment and growth of 

A. harpophylla, grasses and understorey shrubs (Peeters and Butler 2014). The removal of cattle 

during mining operations will likely lead to improvements in condition of Brigalow TEC within the FCP 

site, outside the disturbance footprint (i.e., 43.7 ha of the Brigalow TEC within the FCP site). 

The short duration of the FCP will limit impacts of dust generated from nearby operational areas. An 

Air Quality Management Plan will be prepared to manage dust risks to vegetation and people. 

 Residual Impacts 

No Brigalow TEC will be cleared for the FCP.  A total of 11.9 ha of Brigalow TEC lies within 200 m of 

proposed operational areas. Despite dust mitigation strategies, there is potential for dust deposition 

on leaves within these areas to lead to short-term suppression of vegetation growth and rises in leaf 

temperature (Farmer 1993). The length of time that any one habitat patch is expected to be exposed 

to dust effects is between 6 and 7 years (time that works will be undertaken within 200 m). These 

effects are expected to be minor (i.e., may reduce growth rates but will not lead to vegetation 

mortality) and to immediately cease on the conclusion of the works. The improvements in vegetation 

condition that will arise via exclusion of cattle from 43.7 ha of Brigalow TEC are expected to far 

outweigh any temporary delay in tree growth that may arise from dust deposition in 11.9 ha. 

Acacia harpophylla and sub-dominant components of the TEC (e.g., Terminalia oblongata and 

Lysiphyllum hookeri) do not utilise groundwater for all or part of their water needs (refer Section 

4.2.2.1). This TEC is therefore not at risk of any impacts to local aquifers that may arise due to the FCP. 

The above impacts were assessed against the Matters of National Environmental Significance 

Significant Impact Guidelines 1.1 in Table 4-4. This found that the FCP is not expected to cause a 

significant impact on Brigalow (Acacia harpophylla dominant and co-dominant) or any other TEC. 

Table 4-4 Assessment of significance of impacts to the Brigalow threatened ecological community 

Significant Impact Criteria Does the FCP Meet This Criterion? 

Is there a real chance or possibility that the action will 
reduce the extent of an ecological community? 

No.  

No removal of the Brigalow TEC will occur. 
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Significant Impact Criteria Does the FCP Meet This Criterion? 

Is there a real chance or possibility that the action will 
fragment or increase fragmentation of an ecological 
community, for example by clearing vegetation for 
roads or transmission lines? 

No. 

No Brigalow TEC will become fragmented through 
the clearing of part of it. 

Is there a real chance or possibility that the action will 
adversely affect habitat critical to the survival of an 
ecological community? 

No. 

There will be no vehicle or machinery access to the 
Brigalow TEC during operations, and therefore no 
anticipated soil compaction. 

Is there a real chance or possibility that the action will 
modify or destroy abiotic (non-living) factors (such as 
water, nutrients, or soil) necessary for an ecological 
community’s survival, including reduction of 
groundwater levels, or substantial alteration of 
surface water drainage patterns? 

No.  

There is the potential for the FCP to cause localised 
drawdown of groundwater but, as the tree species 
that comprise this TEC do not utilise groundwater, 
no impacts from drawdown are expected. 

Is there a real chance or possibility that the action will 
cause a substantial change in the species composition 
of an occurrence of an ecological community, 
including causing a decline or loss of functionally 
important species, for example through regular 
burning or flora or fauna harvesting? 

Possibly, but positively. 

The removal of cattle during operation of the FCP 
will allow palatable component species of the 
Brigalow TEC to regenerate. Any such effect will 
have a positive outcome on the condition and 
biodiversity within the Brigalow TEC. 

Is there a real chance or possibility that the action will 
cause a substantial reduction in the quality or integrity 
of an occurrence of an ecological community, 
including, but not limited to:  

- – assisting invasive species, that are harmful to 
the listed ecological community, to become 
established, or  

- – causing regular mobilisation of fertilisers, 
herbicides or other chemicals or pollutants into 
the ecological community which kill or inhibit 
the growth of species in the ecological 
community 

No. 

Short-term (6 to 7 years) dust deposition on foliage 
within the Brigalow TEC may result in localised and 
temporary reductions in growth rates of trees. 
However, this will not affect the survival of the 
ecological community, and any effects of dust will 
disappear on the conclusion of nearby earthworks. 

Net improvements to the quality and integrity of the 
Brigalow TEC within the FCP site are expected to 
arise due to the removal of cattle, which browse 
developing trees and shrubs and trample the 
ground. 

The TCP could result in the introduction of new 
weeds to the site; however, the understorey of the 
Brigalow TEC is already dominated by exotic plant 
species (e.g., Buffel Grass, Sabi Grass and 
Parthenium), and further deterioration in condition 
as a result of weeds is unlikely.  

Is there a real chance or possibility that the action will 
interfere with the recovery of an ecological 
community? 

No.  

The net effect of the project on the Brigalow TEC is 
likely to be positive, with the removal of cattle 
allowing regeneration of palatable trees and shrubs 
(including A. harpophylla). 
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A total of 27 threatened species listed under the EPBC Act were flagged by database searches and 

literature reviews as potentially inhabiting the region containing the FCP. Nine species that have a 

moderate to high probability of occurring within or near the FCP site are discussed in detail in the 

following sub-sections (4.2.3.1 to 4.2.3.9), while the remaining 18 are described in Section 4.2.3.10. 

 Ornamental Snake 

The Ornamental Snake (Denisonia maculata) is a small, nocturnal snake that is listed under the EPBC 

Act as a vulnerable species. 

 Survey Records 

The Ornamental Snake was not recorded within the FCP study area during ecological surveys; 

however, the species has been recorded at multiple locations within 50 km (Table 4-5). The nearest 

record (from 2011) is from the upper catchment of Cooroora Creek, 11 km west of the FCP study area. 

Table 4-5 Nearby records of Ornamental Snakes 

Location Year Distance 
from FCP 

Habitat Source Reliability 

Curragh North Coal 
Project, Blackwater 

(-23.3789, 148.8840) 

2003 30 km 
south-
east 

Alluvial clay along Blackwater 
Creek; surrounding vegetation 
includes REs 11.3.1, 11.3.3 and 
11.3.25. 

WildNet and 
Queensland 
Government 
(2004) 

High 

Mt Stuart Station 

(-23.5131, 148.6194) 

1998 30 km 
south 

Alluvial clay along the Mackenzie 
River; surrounding vegetation 
includes REs 11.3.1 and 11.3.3. 

Queensland 
Museum 
specimen 

High 

Emerald Downs 
Station 

(-23.483, 148.133) 

1943 57 km 
south-
west 

Unknown Australian 
Museum 
specimen 

Moderate 

Emerald 

(-23.5167, 148.1667) 

1974-
1975 

55 km 
south-
west 

Unknown Queensland 
Museum 
specimen 

Moderate 

Norwich Park Nature 
Refuge 

(-22.6797, 148.5113) 

2004 60 km 
north 

Remnant RE 11.4.9 with gilgais. WildNet High 

Norwich Park 

(-22.7338, 148.5226) 

2004 55 km 
north 

Cleared RE 11.4.8 with gilgais. WildNet High 

North-west of Wilton 
North Coal Project 

(-23.2479, 148.5034) 

2011 11 km 
west 

Gilgais in isolated patch of 
remnant RE 11.5.16, in upper 
catchment of Cooroora Creek. 

Northern 
Resource 
Consultants 
(2018) 

High 
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 Accordance with Guidelines 

There are two national survey guidelines that describe techniques for surveying for the Ornamental 

Snake: the Survey Guidelines for Australia’s Threatened Reptiles (DSEWPaC 2011a) and the Draft 

Referral Guidelines for the Nationally Listed Brigalow Belt Reptiles (DSEWPaC 2011b). How surveys of 

the FCP study site adhered to these guidelines is discussed in Table 4-6.  

Overall, the ecological surveys employed all trapping and survey techniques recommended by these 

guidelines, but the seasonal timing was sub-optimal with regard to detectability of the species; site 

access is restricted during and following the heavy rainfall events that stimulate Ornamental Snake 

activity. For this reason, it is possible that a local population is present but remains undetected. 

Table 4-6 Recommended minimum survey effort required for assessing presence of  
Ornamental Snakes 

Technique Minimum Survey Effort FCP Survey 

Draft Referral Guidelines for the Nationally Listed Brigalow Belt Reptiles 

Spotlighting • Targeting water-inundated gilgais, 
wetlands, riparian habitats and the 
surrounding environment (e.g., roads) 
and large logs between dusk and early 
morning hours.   

• More effective on warm, humid evenings. 

• Survey over a minimum of 1.5 person-
hours per hectare for habitats of average 
complexity per targeted species. 

• Survey over a minimum of 3 nights. 

A total of 18 person-hours of spotlighting 
were undertaken within the FCP study 
area. 

Three spotlighting locations were within 
or near (within 300 m of) gilgai habitat, 
and each site was surveyed for 3 person-
hours. Each site was surveyed on one 
night, but different sites were surveyed 
on different nights. In total, spotlighting 
was undertaken within the FCP site over 
six nights. 

One shower fell during the May 2018 
survey, but the conditions were 
otherwise warm but relatively dry. 

 

One-off diurnal 
searches 

• Searching microhabitats, such as carefully 
turning woody debris, rocks and artificial 
debris, raking the soil surface or leaf litter 
beneath trees and looking beneath 
peeling bark for reptiles or their sloughs.  

• Optimal survey time is during the coolest 
parts of the day.  

• Survey over a minimum of 1.5 person 
hours per hectare for habitats of average 
complexity per targeted species.  

• Survey over a minimum of three days. 

Diurnal searches were undertaken at 11 
sites, involving a total of 17 person-hours 
of searching. 

Three locations in or near gilgai habitat 
were searched for two person-hours 
each. 

Diurnal searches were undertaken in 
mornings and late afternoons over four 
days. 
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Technique Minimum Survey Effort FCP Survey 

Opportunistic 
surveys of roads 

• Actively look for reptiles whilst driving 
along roadways in your study area.  

• Especially following heavy rainfall events 
and during warm evenings for snakes. 

No public roads occur in or near the FCP 
study area. Dirt tracks on site become 
impassable after heavy rain, due to their 
high clay content. 

Pitfall and funnel 
trapping 

• Six 20 litre (500 mm deep) buckets evenly 
distributed under a 30 m drift fence where 
optimal microhabitats occur.  

• Place a funnel at each end of a pitfall line. 

• At least 2 replicates per habitat type.  

• Check every morning and early evening 
(after the optimal foraging periods) over 
four days. 

The trapping technique used for the FCP 
surveys involved fewer pitfalls (three) but 
more funnel traps (six) per drift fence. 

Three replicate sites were installed in or 
adjacent to potential Ornamental Snake 
habitat. 

At each site, traps were checked twice-
daily over four days. 

Survey Guidelines for Australia’s Threatened Reptiles 

The species is most likely to be encountered by searching around 
suitable gilgai habitat while frogs are active 

Spotlighting surveys took place at three 
gilgai locations. Water was present in 
gilgais during the May 2018 survey. 10 
species of frog were recorded during 
surveys, although survey timing did not 
coincide with maximum frog activity 
(following heavy rain events). 

Driving roads at night, particularly after wet weather when frogs are 
active, may be necessary if wet weather precludes access to suitable 
(gilgai) habitat. 

No public roads occur in or near the FCP 
study area. Dirt tracks on site become 
impassable after heavy rain, due to their 
high clay content. 

Diurnal searches under sheltering sites (rocks, logs or other large 
objects on the ground) could also be employed. 

Diurnal searches were undertaken at 
three sites with gilgais, involving a total 
of 6 person-hours of searching.  

Pitfall and funnel trap arrays could be trialled. Pitfall and funnel traps were installed at 
six sites, including three within potential 
Ornamental Snake habitat. 

 

 Habitat Requirements 

The preferred habitat of Ornamental Snakes is within, or close to its favoured prey, frogs. Ornamental 

Snakes prefer woodlands and open forests associated with moist areas, particularly gilgai (melon-hole) 

mounds and depressions in Queensland regional ecosystem land zone 4, but also lake margins and 

wetlands (DAWE 2020d). 

The Survey Guidelines for Australia’s Threatened Reptiles states that “important habitat appears to be 

gilgais or melon-hole country, often with an overstorey of brigalow (Acacia harpophylla). It has also 

been recorded in woodlands and open woodlands of coolabah, poplar box, belah and fringing 

vegetation along watercourses and even grasslands.” 
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The Draft Referral Guidelines for the Nationally Listed Brigalow Belt Reptiles (DSEWPaC 2011b) defines 

suitable habitat for the Ornamental Snake as “open-forests to woodlands associated with gilgai 

formations and wetlands. These are commonly mapped as QLD REs 11.3.3, 11.4.3, 11.4.6, 11.4.8, 

11.4.9, 11.5.16 or mapped as cleared but where the above REs formerly occurred”. Important habitat 

is defined as “Gilgai depressions and mounds…[and] habitat connectivity between gilgais and other 

suitable habitats is important”.  

The SPRAT database lists the most common Queensland regional ecosystem in which the species has 

been recorded as RE 11.4.3 (DAWE 2020d). Other regional ecosystems where the species has been 

commonly recorded are (DAWE 2020d): 

• RE 11.4.3 - Open forest dominated by A. harpophylla and/or Belah on clay soils not associated 
with current alluvium; 

• RE 11.4.6 – Acacia cambagei woodland on clay soils not associated with current alluvium; 

• RE 11.4.8 - Woodland to open forest dominated by Eucalyptus cambageana and A. harpophylla 
on shallower clay soils not associated with current alluvium; and 

• RE 11.4.9 - Open forest, occasionally woodland, dominated by A. harpophylla on clay soils not 
associated with current alluvium. A low tree mid-storey of Terminalia oblongata and Eremophila 
mitchellii is usually present. Casuarina cristata sometimes dominates in place of A. harpophylla in 
the overstory and Lysiphyllum cunninghamii sometimes co-dominates. 

 

Other Queensland Regional Ecosystems where the species has been recorded (DAWE 2020d) are: 

• RE 11.3.3 – Eucalyptus coolabah woodland adjacent to a large, treeless, ephemeral wetland on 
alluvium (river and creek flats); and 

• RE 11.5.16 - A. harpophylla and/or C. cristata open-forest in depressions in Cainozoic old loamy 
and sandy plains. Associated with gilgai with one-metre local relief and 5–6 m in diameter. 

Microhabitat characteristics favoured by Ornamental Snakes include the following:  

• Shallow water where some aquatic vegetation is present, or where fringing groundcover 
vegetation has been inundated, especially in flooded gilgais where the dominant aquatic 
macrophyte is Monochoria cyanea. 

• A diversity of gilgai sizes and depths (if deep, then broad with gently sloping gradients at the sides). 

• Soils of high clay content and deep-cracking characteristics.  

• Ground timber is usually relatively common (especially piles adjacent to or close by to gilgais). 

• Burrowing frogs (Cyclorana species) are abundant. 

• Habitat patches greater than 10 hectares in area and within, or connected, to larger areas of 
remnant vegetation. 

 Threats 

The following threats are listed as contributing to the decline of Ornamental Snakes (DAWE 2020d): 
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• Habitat loss through clearing (roads, ploughing, railways, mining-related activities, pipeline 
constructions); 

• Habitat fragmentation; 

• Habitat degradation by overgrazing by stock, especially cattle, or grazing of gilgais during the wet 
season leads to soil compaction and compromising of soil structure; 

• Alteration of landscape hydrology in and around gilgai environments; 

• Alteration of water quality through chemical and sediment pollution of wet areas; 

• Contact with the Cane Toad; 

• Predation by feral species; and 

• Invasive weeds. 

 Habitat in Project Site 

None of the regional ecosystems listed by DSEWPaC (2011a) and DAWE (2020d) as indicative of 

Ornamental Snake habitat (refer Section 4.2.3.1.3) are present within the FCP site. However, RE 11.9.1 

possesses many similar attributes, including clay soil, gilgais and dominance of A. harpophylla and T. 

oblongata. Gilgais are distributed extensively on the clay soils along the terraces of Cooroora Creek 

and Sandy Creek, in remnant and regrowth RE 11.9.1, as well as cleared pasture formerly supporting 

this regional ecosystem.  

Given that field surveys did not coincide with optimal weather conditions for detecting Ornamental 

Snakes, and local habitat is connected to known populations, it is considered likely that habitat within 

the FCP study site supports Ornamental Snakes. 

Gilgai habitat contained within the FCP study area meets the definition of “important habitat” within 

both the Survey Guidelines for Australia’s Threatened Reptiles (DSEWPC 2011a) and the Draft Referral 

Guidelines for the Nationally Listed Brigalow Belt Reptiles (DSEWPC 2011b).  

The distribution of gilgai within the FCP site was mapped based on high-resolution satellite imagery 

collected by Planet Labs, Inc., collected in June 2018 and November 2018. All areas containing gilgais 

or other suitable ephemeral ponds (e.g., relic channels within Sandy Creek) were classed as habitat 

for the Ornamental Snake.  

A total of 143.5 ha of Ornamental Snake habitat are contained within the FCP site (Figure 4-3).  
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Habitat is of highest quality along Cooroora Creek and the lower reaches of Sandy Creek, while habitat 

along upper Sandy Creek (in the south-west of the FCP site) has sandy topsoil lacking important 

microhabitat features such as a diversity of gilgai depths or cracking clay soil.  

 Regional Habitat Connectivity 

Beyond the FCP site, the catchments of Cooroora Creek and Sandy Creek contain extensive areas 

mapped under certified Queensland pre-clearing regional ecosystem mapping as REs 11.3.3 and RE 

11.9.1, both of which support gilgai habitat potentially inhabited by Ornamental Snakes. While most 

of this habitat has been cleared for grazing, gilgais often persist in pastures, where they may continue 

to provide habitat (DAWE 2020d). 

Favourable gilgai-supporting clay soils connect the FCP study area with a known location of 

Ornamental Snakes in the upper Cooroora Creek catchment. Vegetation along Cooroora Creek also 

connects the FCP study area with extensive floodplain habitat downstream along the Mackenzie River, 

another known habitat of the Ornamental Snake.  

The Mackenzie River is a tributary of the Fitzroy River, the catchment of which contains the core of 

the species’ distribution. Ornamental Snakes occurring within the FCP study site are therefore likely 

to be part of a large, connected population inhabiting floodplains of the region’s major watercourses. 

 Mitigation Measures 

The FCP has been designed so that any impacts to the Ornamental Snake are minimised to the greatest 

extent practicable. The disturbance footprint has been positioned to avoid most gilgai occurring within 

the FCP site, including all gilgai associated with remnant or high-value regrowth vegetation. The 

project avoids the clearing of habitat along Cooroora Creek, which is a potentially important regional 

corridor for the Ornamental Snake (refer Section 4.2.3.1.6).  

Signage will be erected at the edges of potential Ornamental Snake habitat explaining its significance 

as an environmentally sensitive area and prohibiting access by vehicles or machinery. FCP staff and 

contractors will be informed of their obligation to protect the Ornamental Snake during site 

inductions, and the date and location of incidental observations of Ornamental Snakes (including 

roadkill) will be recorded during operations. 

Surface water and sediment control infrastructure will be installed in order to trap mine-affected 

water and prevent sediment from operations being deposited into nearby watercourses and 

floodplains. 

All potential Ornamental Snake habitat within the FCP site is currently grazed by cattle. Cattle typically 

graze heavily near gilgais due to access to surface water. High grazing intensities can remove aquatic 

and flooded vegetation favoured by Ornamental Snakes as protective cover. The removal of cattle 

during mining operations will likely lead to improvements in the condition of potential Ornamental 

Snake habitat within the FCP site, that is outside of the disturbance footprint (i.e., 122.4 ha of retained 

gilgai). 
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The short duration of the FCP will limit impacts of direct mortality through vehicular collisions in 

nearby operational areas.  

 Residual Impacts 

The only potential residual impact of the FCP on the Ornamental Snake will be the removal of 21.1 ha 

of gilgai on the northern terraces of Sandy Creek, located within the FCP impact footprint (Figure 4-4). 

The potential impact to this area of gilgai will be permanent, due to the practical difficulties of 

restoring gilgais within rehabilitated mined land.  

The gilgai to be removed is of limited value as potential Ornamental Snake habitat. The area may 

potentially qualify as “important habitat” under the guidelines due to the presence of gilgais, however 

it lacks important microhabitat features that the species requires (Figure 4-4). The soil within the gilgai 

area to be cleared is non-cracking clay with extensive sand in the topsoil. It is also largely devoid of 

woody vegetation (all regrowth is lower than 1.5 m in height), and fallen debris is scarce. The lack of 

soil cracks and other protective cover limit the availability of shelter locations for Ornamental Snakes. 

Furthermore, all gilgais within the disturbance footprint are very shallow (<0.5 m deep) and are 

unlikely to retain water for extensive periods following rain. They are therefore of marginal 

significance as a breeding site for frogs and, consequently, as a feeding site for Ornamental Snakes.  

The area of gilgai to be removed has a moderate to high existing risk of loss under current land 

management practices. It is located within cleared pastures supporting young A. harpophylla 

regrowth, which is regularly re-cleared to maintain open pastures for grazing. Under Queensland’s 

Vegetation Management Act 1999, this gilgai is not mapped as “essential habitat” and is mapped as 

category X regulated vegetation. It therefore has no formal protection under the Vegetation 

Management Act 1999.  

The removal of this area of gilgai would only have a potentially minor effect on regional habitat 

corridors. Habitat along Cooroora Creek, which connects known Ornamental Snake populations to the 

west with others along the Mackenzie River, downstream, will not be disturbed.  

Gilgais become progressively less widespread, and the soil sandier, on the terraces of Sandy Creek 

upstream of the FCP. As the disturbance footprint occurs near the furthest upstream area of 

Ornamental Snake habitat along Sandy Creek, this disturbance will have little consequence for 

fragmentation of potential habitat. 

Dispersing individuals may transit through areas of non-habitat, including operational areas of the 

FCP, where they may be exposed to hazards such as vehicular traffic or trapped within active mine 

pits. Such impacts would be of short duration, given the short proposed life of the mine, and are 

therefore unlikely to result in any long-term impacts on local Ornamental Snake populations.  
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A water balance model developed for the site indicates that the water management system that is 

proposed is sufficient for capturing mine-affected and/or sediment-laden runoff from disturbed 

surfaces prior to this being released downstream (Section 4.3.3.4). Consequently, the risk that the FCP 

will indirectly impact downstream habitat for the Ornamental Snake (through sedimentation of ponds 

within the floodplain of Cooroora and Sandy Creek) is negligible.  

While the FCP could potentially introduce new weed species to sites near Ornamental Snake habitat, 

this habitat is already currently dominated by exotic pasture grasses (C. ciliaris and U. mosambicensis) 

and Parthenium Weed (P. hysterophorus). Consequently, there is little potential for weed cover to 

increase as a result of the FCP. 

The installation of dams and sediment ponds as part of water management infrastructure could 

introduce new breeding sites for Cane Toads, which are a recognised threat to Ornamental Snakes 

(DAWE 2020d). Given the current abundance of temporary (gilgais, relic creek channels) and 

permanent (stock dams, the levee within Cooroora Creek) water sources within the FCP site, the FCP 

is not likely to result in higher Cane Toad densities within local Ornamental Snake habitat.  

The temporary removal of cattle from Ornamental Snake habitat within the FCP site during operations 

will result in a rapid improvement of vegetative cover (grasses and aquatic herbs) in and around gilgais. 

This will improve the quality of 122.4 ha of Ornamental Snake habitat. Any improvements in habitat 

quality are, however, likely to be short-term, as the future reintroduction of cattle (post-operations) 

would likely eliminate most gains achieved during the duration of operations.  

The Draft Referral Guidelines for the Nationally Listed Brigalow Belt Reptiles (DSEWPaC 2011b) lists 

the following as high-risk significant impacts to the Ornamental Snake: 

• The loss, fragmentation or change in the ecological character or function of important habitat, 
which is likely to adversely affect the recovery of one or more Brigalow Belt reptiles; 

• The fragmentation of important habitat or landscape corridors through the introduction of a 
barrier to dispersal; 

• The introduction of invasive weeds, including the deliberate or accidental sowing of pasture 
grasses, within 30 m of important habitat without appropriate and ongoing control  measures; 

• Alteration of water quality or quantity affecting four or more hectares of important gilgai or 
riparian habitat; 

• Enabling the access of animal pests, including cats, pigs and cane toads, to important habitat 
without appropriate and ongoing control measures; 

• Cattle grazing activities resulting in the degradation of microhabitat features within important 
habitat patches (for important gilgai habitats, this only applies when gilgais contain surface water); 
and/or 

• Clearing two or more hectares of important habitat. 

 
Based on the clearing of 21.1 ha of gilgais on site that qualifies as potential “important habitat” under 

the guidelines, it may be considered that the FCP could potentially result in a significant impact to the 

Ornamental Snake when assessed against the Matters of National Environmental Significance 
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Significant Impact Guidelines 1.1 (Table 4-7).  If this area of low-quality gilgais were considered to be 

“important habitat”, assessment against the guidelines would likely find that the FCP meets the 

following significant impact criteria:  

• A real chance or possibility that the action will reduce the area of occupancy of an important 
population; and  

• A real chance or possibility that the action will adversely affect habitat critical to the survival of a 
species. 

 
The residual impact on the 21.1 ha of low-quality gilgai on site is not considered to be significant given 

the distinct lack of important micro-habitat features required by the Ornamental Snake, as discussed 

above.  The low-quality gilgais to be removed represents less than 15% of the overall gilgai habitat 

(143.5 ha) found on the FCP site, of which the remaining 122.4 ha of habitat will be fenced and 

managed for improvement during FCP operations, as outlined above.   

The 122.4 ha of gilgai situated outside of the FCP impact footprint is considered to represent better 

quality habitat for the Ornamental Snake as it is situated on cracking clay soils, is not an isolated patch, 

possesses connectivity to the riparian corridors of the region, and possesses a number of micro-

habitat features considered suitable for the presence of Ornamental Snake.    

The residual gilgai removal proposed by FCP activities will not have a significant effect on regional 

habitat corridors, and does not represent a significant net loss of potential favourable habitat for the 

regional Ornamental Snake population. It is therefore concluded that it is inappropriate for the 

proposed removal of 21.1 ha of low quality gilgai to trigger the requirement for environmental offsets. 

Table 4-7 Assessment of significance of impacts to the Ornamental Snake 

Significant Impact Criteria Does the FCP Meet This Criterion? 

Is there a real chance or possibility that the action will 
lead to a long-term decrease in the size of an 
important population of a species? 

Possibly. 

It is possible that that the population increases that 
are expected in 122.4 ha of nearby gilgais as a result 
of cattle exclusion will not outweigh any potential 
losses that may result from clearing 21.1 ha of gilgai, 
as this loss will be permanent, and any potential 
decreases in population size would be long-term. 
The gilgai to be removed however only represent 
low-quality potential habitat. 

Is there a real chance or possibility that the action will 
reduce the area of occupancy of an important 
population? 

Possibly. 

The potential area of occupancy of an important 
population could be reduced by 21.1 ha. However, 
the gilgai to be removed only represents low-quality 
potential habitat. 
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Significant Impact Criteria Does the FCP Meet This Criterion? 

Is there a real chance or possibility that the action will 
fragment an existing important population into two or 
more populations? 

No.  

Important habitat corridors along Cooroora Creek 
are being maintained. Populations inhabiting small 
patches of habitat located along Sandy Creek, 
upstream of the FCP, remain connected to 
downstream habitats via the vegetated main 
channel of Sandy Creek. The haul road that crosses 
this channel constitutes a temporary and minor 
barrier to dispersal. 

Is there a real chance or possibility that the action will 
adversely affect habitat critical to the survival of a 
species*? 

Possibly. 

The gilgai that will be cleared contains potential 
habitat that could be used for feeding, shelter and 
(possibly) breeding, which would qualify as “habitat 
critical to the survival of a species”*.  The gilgai to be 
removed is low-quality potential habitat however. 

Is there a real chance or possibility that the action will 
disrupt the breeding cycle of an important 
population? 

No.  

Breeding cycles of Ornamental Snakes that inhabit 
important habitat surrounding the FCP operations 
are not expected to be affected by these operations. 

Is there a real chance or possibility that the action will 
modify, destroy, remove or isolate or decrease the 
availability or quality of habitat to the extent that the 
species is likely to decline? 

No. 

The extent of habitat for Ornamental Snakes in the 
FCP site (and surrounding areas) that will not be 
disturbed suggests a large, connected population 
exists locally. Minor losses of habitat due to the FCP 
are unlikely to jeopardise the viability of this local 
important population, or the species as a whole. 

Is there a real chance or possibility that the action will 
result in invasive species that are harmful to a 
vulnerable species becoming established in the 
vulnerable species’ habitat? 

No. 

Cane Toads and exotic pasture grasses—invasive 
species that threaten the Ornamental Snake—are 
already widely established within the FCP site. The 
actions are not expected to substantially increase 
the abundance of these invasive species.  

Is there a real chance or possibility that the action will 
introduce disease that may cause the species to 
decline? 

No. 

There are no known diseases threatening the 
Ornamental Snake, and no reason to suspect that 
actions associated with the FCP would increase this 
risk. 

Is there a real chance or possibility that the action will 
interfere substantially with the recovery of 
the species? 

No. 

The small loss of habitat, relative to extensive, highly 
connected important habitat in the local region, 
suggests that it is highly unlikely that the FCP will 
interfere with the recovery or long-term viability of 
the species. 

* ”Habitat critical to the survival of a species or ecological community” refers to areas that are necessary: (a) for activities 

such as foraging, breeding, roosting, or dispersal, (b) for the long-term maintenance of the species or ecological community 
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(including the maintenance of species essential to the survival of the species or ecological community, such as pollinators), 

(c) to maintain genetic diversity and long term evolutionary development, or (d) for the reintroduction of populations or 

recovery of the species or ecological community. 

 Squatter Pigeon 

The southern subspecies of the Squatter Pigeon (Geophaps scripta scripta) is listed under the EPBC 

Act as a vulnerable species. 

 Survey Records 

The Squatter Pigeon was not recorded within the FCP study area during ecological surveys; however, 

the species has been recorded at multiple locations within 50 km (Table 4-8). The nearest records 

(from 2003) are from the vicinity of Curragh Mine, 21 km east of the FCP study area. Note that there 

are additional records of Squatter Pigeons, from the general region, pre-dating 1976 within the 

Historical Bird Atlas (managed by BirdLife Australia), but the low precision of the locations (accuracy 

of ~11 km) means that the exact sites and habitats are unknown. 

 

Table 4-8 Nearby records of Squatter Pigeons 

Location Year Distance 
from FCP 

Habitat Source Reliability 

Curragh North Coal 
Project, Blackwater 

2003 21 km east Homestead site on sandy 
alluvial terraces 

WildNet 
database 

High 

Curragh North Coal 
Project, Blackwater 

2003 30 km south-
east 

Described as “rock outcrop”, 
but vegetation mapped as RE 
11.4.2 

WildNet 
database 

High 

Grasstree Mine, 
Middlemount 

2001 26 km north-
west 

Sandy plain and footslopes of 
sandstone (RE 
11.5.3/11.10.7/11.3.2) 

WildNet High 

Jellinbah Mine, 
Blackwater 

2019 42 km south-
east 

Cleared pasture that was 
formerly RE 11.5.2/11.5.3 

eBird High 

Capella 2004 61 km west-
north-west 

Unknown eBird Low 

 

Squatter Pigeons are typically a highly detectable species, being approachable and often foraging on 

tracks and roadsides (DAWE 2020c). It is therefore notable that, despite extensive cumulative survey 

effort, Squatter Pigeons have not been detected at most nearby mines, such as the Kestrel Mine (Rio 

Tinto Coal Australia 2015), Wilton Coal Project (Northern Resource Consultants 2018), Washpool Hard 

Coking Coal Project (Queensland Government 2012), and Ensham Mine (Idemitsu 2020).  These 

projects all occur within a vast clay plain dominating the Mackenzie River catchment, which likely 

constitutes unfavourable habitat for the species (Section 4.2.3.2.3).  
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 Accordance with Guidelines 

Survey advice pertaining to Squatter Pigeons is contained in two sources: the DAWE’s (2020c) Species 

Profile and Threats (SPRAT) database and the Survey Guidelines for Australia’s Threatened Birds 

(DEWHA 2010). How surveys of the FCP study site adhered to these guidelines is discussed in Table 

4-9. Overall, the seasonal timing of surveys was optimal for detecting the species, and most of the 

recommended survey techniques were employed, typically with a far greater survey effort than 

suggested. Exceptions included the following: 

• Due to an abundance of gilgais and small ponds in relic stream channels, it was not feasible to 
survey all potential water sources; and 

• Very little (<2 ha) potential breeding and foraging habitat occurs within the FCP site, and this was 
not detected during field surveys (only later, using detailed satellite imagery). Consequently, field 
surveys did not confirm its quality. 

Nevertheless, given the high detectability of the species and the survey effort to date in and 

surrounding the FCP study site, if an important population of the species was present locally, it is likely 

to have been detected. 

Table 4-9 Recommended minimum survey effort required for assessing presence of Squatter Pigeons 

Technique Minimum Survey Effort FCP Survey 

SPRAT Database 

Habitat 
Assessments 

• The distribution and quality of each 
vegetation type should be assessed, with 
regard to breeding, feeding and/or 
dispersal habitat for Squatter Pigeons. 

Most of the FCP site comprises a single 
vegetation type (cleared pastures 
dominated by exotic grasses); this was 
further subdivided and assessed 
according to soil type.  

Targeted surveys • Optimal seasonal timing is the mid to late 
dry season from May to the end of 
October. Juveniles are best surveyed for in 
June.  

• Optimal times of the day are the first half 
hour after sunrise and the last half hour 
before sunset. 

Surveys were undertaken in September 
and May, coinciding with optimal 
seasons for detecting adults. The May 
survey would also likely have overlapped 
with the presence of juveniles, if local 
breeding occurs. 

Ecologists were present on site from 
dawn to dusk on each day of surveys, 
including the optimal windows of time 
for detecting Squatter Pigeons. 
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Technique Minimum Survey Effort FCP Survey 

Driving surveys  Two driving surveys should be conducted in 
the following manner: 

• Along the same route, in the same 
manner, on consecutive days; 

• Adjacent to areas of natural habitat 
throughout the study area; 

• Along unsealed roads, tracks and other 
dusty areas, such as stockyards; and 

• Along sealed roads around the perimeter 
of the study area. 

The route to be taken should be designed to: 

• Survey all unsealed roads in the study area 
during the periods, sunrise to 9 am and 
from 3:30 pm to sunset; and 

• Conduct return surveys along each road 
(i.e. survey a road then come back along 
the same road before proceeding to 
another). 

Driving surveys were undertaken while 
moving between trap sites during the 
twice-daily checks. The site has relatively 
few dirt tracks and no sealed roads. Most 
tracks were driven during every morning 
and afternoon on every day of surveys 
(10 total). Most tracks were therefore 
checked at least 20 times during the two 
survey periods. As traps were checked 
and reset in the early mornings and late 
afternoons, these driving surveys 
coincided with optimal times for 
detecting Squatter Pigeons.  

Waterbody surveys • To be carried out over two days; 

• Waterbody surveys should target all 
natural and artificial waterbodies and 
watercourses, and be conducted during 
the periods, sunrise to 9 am and 3:30 pm 
to sunset. 

There are four permanent artificial dams 
in the FCP site. In addition, surface water 
is seasonally widespread in the form of 
ephemeral ponds in gilgais and relic 
watercourse channels. It was not feasible 
to check all such locations over two days 
each. However, almost all of these water 
sources occur on heavy clay soil not 
favoured by Squatter Pigeons. 

Two of the permanent dams had trap 
sites installed adjacent to them (each 
was checked twice daily over four days). 

Transect surveys • Within areas of native open-forest or 
woodland identified as potential breeding 
habitat. 

Potential breeding habitat was largely 
absent from the FCP site. The small 
amount that is present (<2 ha) was only 
detected using satellite imagery after 
field surveys had been completed. 

Survey Guidelines for Australia’s Threatened Birds 
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Technique Minimum Survey Effort FCP Survey 

Area searches or 
transects in 
suitable habitat. 
Flushing surveys 
also likely to be 
useful. 

Area searches are typically conducted over 
plots of about 1–3 ha, for 10–20 min, though 
larger plots may be surveyed over hours, days 
and even months. The ideal amount of time to 
search plots of a given size depends on the aim 
of the search and the habitat type. 

No specific minimum survey effort is 
suggested for transect surveys or flushing 
surveys. 

12 person-hours of diurnal bird surveys 
were undertaken on foot across the six 
trap sites installed within the main 
vegetation types present on site. 

 

 Habitat Requirements 

The Squatter Pigeon is a ground-dwelling bird that feeds on seeds among sparse and low grass, in 

improved pastures, and beside railway lines and around settlements (Threatened Species Scientific 

Committee 2015). The Squatter Pigeon inhabits the grassy understorey of open eucalypt woodland, 

and less often savannas. It is nearly always found near permanent water such as rivers, creeks and 

waterholes (Threatened Species Scientific Committee 2015). Sandy areas dissected by gravel ridges, 

which have open and short grass cover, allowing easier movement, are preferred (Threatened Species 

Scientific Committee 2015). It is less commonly found on heavier soils with dense grass (Threatened 

Species Scientific Committee 2015). It often occurs in burnt areas and is sometimes found on tracks 

and roadsides (Threatened Species Scientific Committee 2015).  

The species nests on the ground, usually laying two eggs among or under vegetation (Threatened 

Species Scientific Committee 2015). 

Provided land is not overgrazed, Squatter Pigeons coexist readily with cattle grazing; however, the 

species has largely disappeared from the southern part of its distribution (e.g., New South Wales), 

where sheep grazing is widespread and rabbit densities are high (Threatened Species Scientific 

Committee 2015). Squatter Pigeons often favour thinned habitats where grazing cattle create 

favourable open patches of ground for foraging. Some introduced pastures also provide a valuable 

food source for the species (Crome 1976). A moderate amount of land modification probably benefits 

the species, reflected by long-term population increases (between 1934 and 1999) in grazing 

properties elsewhere in the Brigalow Belt (Woinarski and Catterall 2004). This is also supported by 

data comparing undisturbed woodlands near Townsville with areas disturbed by grazing or military 

activities; the latter two land uses supported ten times more Squatter Pigeons (Woinarski and Ash 

2002). 

The SPRAT database defines foraging habitat for the Squatter Pigeon as remnant or regrowth open-

forest to sparse, open-woodland or scrub dominated by Eucalyptus, Corymbia, Acacia or Callitris 

species, on sandy or gravelly soils (Queensland land zones 5 and 7), within 3 km of a suitable, 

permanent or seasonal waterbody (DAWE 2020c). The ground-covering vegetation layer in favourable 

foraging habitat is considerably patchy, comprising native, perennial tussock grasses or a mix of 

perennial tussock grasses and low shrubs or forbs. This patchy, ground layer of vegetation rarely 
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exceeds 33% of the ground area, and the remaining ground surface consists of bare patches of gravelly 

or dusty soil and areas lightly covered in leaf litter and woody debris. 

Breeding habitat occurs on rises occurring on sandy or gravelly soils, within 1 km of a suitable, 

permanent waterbody (DAWE 2020c). Typically, the ground-covering vegetation layer in breeding 

habitat resembles that of feeding habitat (DAWE 2020c). 

Dispersal habitat is defined by the SPRAT database as any forest or woodland that is unsuitable for 

foraging or breeding (e.g., on clay soils), but which occurs between patches of foraging or breeding 

habitat, and suitable waterbodies (DAWE 2020c). Squatter Pigeons may also disperse through open 

pastures with scattered trees, but rarely move further than 100 m from remnant trees or patches of 

habitat (DAWE 2020c). 

 Threats 

The main threats to the Squatter Pigeon are the loss and fragmentation of habitat due to clearing for 

agricultural purposes, the degradation of habitat by overgrazing by domesticated herbivores, the 

degradation of habitat by invasive weeds such as Buffel Grass (Cenchrus ciliaris), and predation by 

predators such as feral cats and foxes (DAWE 2020c). 

 Regional Habitat Connectivity 

The broader region surrounding the FCP study site has a very limited amount, and poor connectivity, 

of habitat for the Squatter Pigeon. The region is dominated by clay plains (land zones 4 and 9), 

interspersed with sandstone rises (land zone 10), both of which provide an unfavourable foraging 

substrate for Squatter Pigeons (DAWE 2020c). Furthermore, much of this land has been cleared for 

agriculture. 

One patch of vegetated land zone 5 and 7, representing the nearest favourable habitat to the FCP 

study site, exists 2 km south-east of the FCP site. There are more than 1,000 ha of potential foraging 

habitat located within this patch, enough to potentially support a small population of Squatter 

Pigeons. This habitat patch is connected to a known Squatter Pigeon population in the vicinity of 

Curragh Mine via dispersal habitat (forest on heavy clay) along Cooroora Creek (downstream of the 

FCP). 

There are no significant patches of potential foraging or breeding habitat (land zones 5 and 7) located 

in the Cooroora Creek catchment upstream of the FCP, and the FCP study site is therefore of marginal 

significance as a movement corridor between patches of favourable habitat. 

 Habitat in Project Site 

Land zones 5 and 7 (indicative of foraging and breeding habitat) are absent from the FCP study site. 

Instead, the FCP site consists of a clay plain derived from mudstones and other fine-grained 

sedimentary rocks (land zone 9), with narrow channels of clay alluvium (land zone 3) along creeks. 

Most of the FCP site comprises black, brown and grey cracking clay vertosol soils, which are 

unfavourable as foraging habitat for Squatter Pigeons. However, there are also scattered occurrences 

of brown and red non-cracking clay dermosols, which can possess a sandy to sandy-light-clay surface 

(SLR 2019a), which could provide potential foraging habitat for Squatter Pigeons.  
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In order to assess the quality of the potential foraging habitat represented by these different soil units, 

a series of seven habitat assessments were undertaken along a 2.8 km long transect that crossed the 

major soil types present within the FCP site (refer Figure 4-1). These assessments confirmed that local 

dermosol soils possessed a fine sandy surface that could potentially provide foraging habitat for 

Squatter Pigeons (Table 4-10). However, these sandy dermosols supported a very dense grass cover 

(75-82%), which contrasts with the moderate cover (<33%) and open, sandy patches favoured by 

Squatter Pigeons. 

Not only is the ground-level habitat largely unsuitable for Squatter Pigeons, but tree cover is mostly 

absent from any of the sandy dermosol soils present within the FCP site. In order for a patch to be 

considered potential foraging habitat for Squatter Pigeons, it must support “remnant or regrowth 

open-forest to sparse, open-woodland or scrub” (DAWE 2020c). Structural formation classes of 

vegetation, such as “open-forest” or “scrub” are defined according to the height and cover of the 

ecologically dominant layer (Specht 1970; Neldner et al. 2020). The ecologically dominant layer is not 

necessarily the tallest stratum but, rather, the stratum with the greatest biomass. Neldner et al. (2020) 

advise that, where an emergent layer constitutes less than 5% of the total vegetation cover, it is 

unlikely to be ecologically dominant. As the minimum grass cover observed on site was 35%, it is 

conservatively assumed that, where trees and shrubs constitute less than 1.75% cover (i.e., 5% of 

35%), grass is the ecologically dominant layer (constitutes most of the biomass), and therefore such 

habitat does not qualify as “open-forest to sparse, open-woodland or scrub”, but rather “grassland”.  

Non-grassland habitats are represented on site by remnant and high-value regrowth forms of Acacia 

harpophylla open-forest (RE 11.9.1), remnant and high-value regrowth forms of Eucalyptus 

camaldulensis open-forest (RE 11.3.25) and cleared areas where a sufficient density of standing trees 

were retained (or has regrown) to meet the 1.75% cover threshold. The latter was mapped based on 

high-resolution satellite imagery collected by Planet Labs, Inc., collected in June 2018 and November 

2018.  

Despite the habitat assessments revealing the ground-layer vegetation within sandy dermosols soils 

to be unfavourable for Squatter Pigeons, these surveys had relatively limited spatial coverage. It is 

therefore possible that more favourable patches within sandy dermosol soils may exist within the FCP 

study site. To be conservative, potential foraging habitat for Squatter Pigeons was defined as any patch 

of non-grassland habitat located on sandy dermosols within 3 km of permanent water. Only one patch, 

totalling 1.5 ha, of such habitat existed within ML700043 (Figure 4-5). As this habitat patch was within 

1 km of permanent water, it also qualified as potential breeding habitat. The size of the average home 

range of a pair of Squatter Pigeons is not known, but the related Partridge Pigeon (Geophaps smithii) 

is thought to occupy a home range of approximately 8 ha (Fraser et al. 2003). Assuming Squatter 

Pigeons are similar—a likely scenario, given their similar biology—the foraging/breeding habitat 

present within the FCP site is probably too small and isolated to support Squatter Pigeons. 

Despite not meeting the definition of foraging or breeding habitat (due to inappropriate soil type), the 

remaining non-grassland habitat within the FCP site qualifies as dispersal habitat, as defined by the 

SPRAT database (DAWE 2020c). Some of these dispersal habitat patches form isolated “islands” within 

an expanse of treeless pastures. As these pastures represent gaps far greater than 100 m between 

trees, they may pose barriers to dispersal (DAWE 2020c), and such islands are therefore unlikely to be 
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utilised by dispersing Squatter Pigeons. Tracts of connected dispersal habitat along Cooroora Creek 

and, to a lesser extent, along Sandy Creek do represent potential dispersal corridors for Squatter 

Pigeons. However, given the general lack of foraging and breeding habitat upstream from the FCP 

(refer Section 4.2.3.2.5), the importance of these corridors for maintaining connectivity between 

Squatter Pigeon populations within the broader region is doubtful.  
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Table 4-10 Habitat suitability for Squatter Pigeons within different soil units 

Site attributes Site 1 Site 2 Site 3 Site 4 Site 5 Site 6 Site 7 

Location -23.2325,  
148.6457  

-23.2294,  
148.6448 

-23.2263,  
148.6435 

-23.2236,  
148.6408 

-23.2214,  
148.6375 

-23.2198,  
148.6350 

-23.2182,  
148.6265 

Distance to water 0.24 km  0.4 km 0.79 km 1.09 km 1.21 km 0.93 km 0.44 km 

Soil Unit Alluvial Vertosol Fair Hill Dermosol Alluvial Vertosol Fair Hill Dermosol Fair Hill Vertosol Fair Hill Vertosol Fair Hill Vertosol 

Surface description Black cracking clay Reddish fine sand Grey-brown clay 

loam with pale 
crust  

Reddish sandy 
clay 

Black cracking clay Black cracking clay Black cracking clay 

Groundcover* Grass: 40% 

Buffel Grass: 10% 

Total cover: 75% 

Bare ground: 25% 

Grass: 75% 

Buffel Grass: 40% 

Total cover: 80% 

Bare ground: 20% 

Grass: 75% 

Buffel Grass: 15% 

Total cover: 80% 

Bare ground: 20% 

Grass: 82% 

Buffel Grass: 20% 

Total cover: 85% 

Bare ground: 15% 

Grass: 70% 

Buffel Grass: 40% 

Total cover: 80% 

Bare ground: 20% 

Grass: 35% 

Buffel Grass: 25% 

Total cover: 70% 

Bare ground: 30% 

Grass: 80% 

Buffel Grass: 50% 

Total cover: 85% 

Bare ground: 15% 

Tree cover 0% 0% 0% <1% 0% 0% 0% 
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Overall, the quality of habitat for Squatter Pigeons within the FCP site is poor. One small patch of 

potential foraging and breeding habitat exists within the FCP site, but this is likely too small to support 

a single Squatter Pigeon territory. Extensive dispersal habitat exists along local watercourses, but this 

is of minor importance for maintaining connectivity between Squatter Pigeon breeding habitats within 

the broader region. If Squatter Pigeons were to utilise the FCP study site, these would constitute 

members of the large, connected population north of the Carnarvon Ranges, and therefore would not 

qualify as part of an “important population” (DAWE 2020c). 

 Mitigation Measures 

The FCP has been designed to avoid impacting the Squatter Pigeon to the greatest extent practicable. 

The FCP clearing footprint has been positioned to avoid potential breeding or feeding habitat for the 

Squatter Pigeon. Furthermore, no current permanent water sources (farm dams) will be removed as 

part of the FCP. The FCP footprint has been positioned to avoid fragmenting potential dispersal habitat 

along Cooroora Creek. 

Putrescible wastes, with the potential to attract predators such as feral cats, foxes and dingos, will be 

stored in secure containers and disposed of offsite. 

 Residual Impacts 

The FCP is predicted to have negligible residual impacts on the Squatter Pigeon. No breeding or 

feeding habitat will be cleared, and connectivity of this breeding and feeding habitat to others in the 

broader region will not be compromised. As the patch of breeding and feeding habitat is located within 

300 m of proposed operational areas, there is potential for this patch to be disturbed by noise, dust 

and weeds. However, there are many reasons to expect such impacts to be minor at the FCP: 

• The project has a short life of seven years, so any effects of noise and dust will be short-lived. 

• Given the species’ willingness to occupy highly disturbed sites like stockyards, homesteads and 
railway easements (DAWE 2020c), it is doubtful that the disturbance caused by nearby noise will 
deter Squatter Pigeons. 

• While the quality of ground cover at the foraging/breeding habitat patch is not known, all sites 
surveyed in surrounding areas, including on the same soil unit 300 m away, possessed excessive 
grass cover and high weed densities. This suggests that the potential for the FCP to lead to the 
deterioration of foraging habitat through weed invasion is limited. 

• The patch of foraging/breeding habitat within the FCP site is probably too small to support a pair 
of Squatter Pigeons. 

 
The FCP will result in the clearing of 12.1 ha of dispersal habitat, which constitutes approximately 10% 

of the dispersal habitat located within the FCP site. The vast majority of this dispersal habitat to be 

removed is located in a single patch in the north-west of the clearing footprint. This particular habitat 

patch represents a “dead end” dispersal corridor, being surrounded to the south, west and east by 

expanses of treeless pasture. It therefore likely plays a limited role in movements of Squatter Pigeons 

across the region. Potentially important tracts of dispersal habitat along Cooroora Creek will not be 

disturbed by the FCP. 
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Most of the dispersal habitat to be removed has a moderate to high existing risk of loss under current 

land management practices. The habitat comprises young A. harpophylla regrowth, which is regularly 

re-cleared to maintain open pastures for grazing. As it is mapped as category X regulated vegetation, 

it has no formal protection under Queensland’s Vegetation Management Act 1999. A small patch of 

dispersal habitat that will be cleared in the far south-west of ML700043 is mapped as category C 

regulated vegetation, and therefore is protected under the Vegetation Management Act 1999. 

Clearing of a linear strip of this dispersal habitat for a haul road is unlikely to represent a barrier to 

dispersal for Squatter Pigeons, as the habitat gaps created are less than 100 m wide (DAWE 2020c). 

None of the surface water present in the vicinity of the FCP (e.g., gilgais, farm dams) is connected to 

groundwater. Consequently, any impacts of the FCP on groundwater levels will have no impact on 

drinking water availability for the Squatter Pigeon. 

An assessment of the above impacts against the Matters of National Environmental Significance 

Significant Impact Guidelines 1.1 (Table 4-11) found that the FCP is unlikely to cause a significant 

impact on the Squatter Pigeon. 

Table 4-11 Assessment of significance of impacts to the Squatter Pigeon 

Significant Impact Criteria Does the FCP Meet This Criterion? 

Is there a real chance or possibility that the action will 
lead to a long-term decrease in the size of an 
important population of a species? 

No. 

Being north of the Carnarvon Ranges, local Squatter 
Pigeons are not considered to be part of an 
important population (DAWE 2020b). Regardless, 
the FCP is not likely to reduce local population size. 

Is there a real chance or possibility that the action will 
reduce the area of occupancy of an important 
population? 

No.  

Being north of the Carnarvon Ranges, local Squatter 
Pigeons are not considered to be part of an 
important population (DAWE 2020b). Regardless, 
the FCP will not reduce the extent of foraging or 
breeding habitat, or connectivity between these 
habitats, so the area of occupancy will be 
unaffected. 

Is there a real chance or possibility that the action will 
fragment an existing important population into two or 
more populations? 

No.  

Being north of the Carnarvon Ranges, local Squatter 
Pigeons are not considered to be part of an 
important population (DAWE 2020b). Regardless, 
the FCP will not reduce connectivity between 
patches of breeding or foraging habitat. 

Is there a real chance or possibility that the action will 
adversely affect habitat critical to the survival of a 
species*? 

No. 

Any potential dispersal habitat that will be impacted 
is not necessary for dispersal and therefore does not 
qualify as “habitat critical to survival”.  
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Significant Impact Criteria Does the FCP Meet This Criterion? 

Is there a real chance or possibility that the action will 
disrupt the breeding cycle of an important 
population? 

No.  

Any potential habitat located near the proposed 
actions is almost certainly too small to be used by 
Squatter Pigeons for breeding. 

Is there a real chance or possibility that the action will 
modify, destroy, remove or isolate or decrease the 
availability or quality of habitat to the extent that the 
species is likely to decline? 

No. 

The only habitat type being removed by the FCP 
(dispersal habitat) is located away from movement 
corridors. As connectivity between 
foraging/breeding habitat patches and/or surface 
water locations is not being affected, local 
population size will not be impacted. 

Is there a real chance or possibility that the action will 
result in invasive species that are harmful to a 
vulnerable species becoming established in the 
vulnerable species’ habitat? 

No. 

Exotic pasture grasses—invasive species that 
threaten the Squatter Pigeon—are already widely 
established within the FCP site. The actions are not 
expected to substantially increase the abundance of 
exotic grass or other invasive species (feral cats, 
foxes) that threaten Squatter Pigeons.  

Is there a real chance or possibility that the action will 
introduce disease that may cause the species to 
decline? 

No. 

There are no known diseases threatening the 
Squatter Pigeon, and no reason to suspect that 
actions associated with the FCP would increase this 
risk. 

Is there a real chance or possibility that the action will 
interfere substantially with the recovery of 
the species? 

No. 

The small loss of habitat, relative to extensive, highly 
connected dispersal habitat in the local region, 
suggests that it is highly unlikely that the FCP will 
interfere with the recovery or long-term viability of 
the species. 

*”Habitat critical to the survival of a species or ecological community” refers to areas that are necessary: (a) for activities 

such as foraging, breeding, roosting, or dispersal, (b) for the long-term maintenance of the species or ecological community 

(including the maintenance of species essential to the survival of the species or ecological community, such as pollinators), 

(c) to maintain genetic diversity and long term evolutionary development, or (d) for the reintroduction of populations or 

recovery of the species or ecological community. 

 Fitzroy River Turtle 

The Fitzroy River Turtle (Rheodytes leukops) is listed under the EPBC Act as a vulnerable species. 

 Survey Records 

Most public databases generalise (to the nearest decimal degree) the locations of records of the 

Fitzroy River Turtle, in order to protect the species from collectors. This corresponds to a precision of 

approximately 11 km, so the exact locations are not public. However, with a knowledge of the species’ 

habitat preferences (Section 4.2.3.3.3), the probable location of these records can be inferred by 

assuming each record is associated with the nearest permanent watercourse. 
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There are eight records of Fitzroy River Turtles (all from 1997-1998) in the upper Mackenzie River and 

its major tributaries, the lower Comet and Nogoa Rivers; between the Bedford Weir (downstream) 

and Emerald (upstream). These records are of high reliability (a combination of Queensland Museum 

specimens and WildNet database records). The species was not recorded during more recent surveys 

of the Nogoa River (Idemitsu 2020). The Upper Mackenzie River-Lower Nogoa River is characterised 

by stretches of permanent deep water, mixed with sections of fast-flowing rapids and riffle zones. The 

substrate of the former tends to be sandy and/or muddy, while the latter typically has numerous 

boulders.  

The species has never been reported from the Cooroora Creek catchment; this joins the Mackenzie 

River 13 km downstream of the Bedford Weir. For 235 km downstream of the Bedford Weir, there are 

no published records of the Fitzroy River Turtle within the Mackenzie River. A single 1980 record from 

Apis Creek, which enters the Mackenzie River 130 km downstream of Bedford Weir, is the only record 

from the entire middle to lower Mackenzie River catchment. Like habitat in the upper Mackenzie 

River, Apis Creek contains riffle zones of fast-flowing permanent water. 

235 km downstream of Bedford Weir, the Mackenzie River merges with the Dawson River to form the 

Fitzroy River. The lower Dawson River and upper Fitzroy River support the main global population of 

Fitzroy River Turtles (with over 50 records in public databases from this region). These major rivers 

provide permanent fresh water with numerous shallow rapids and riffle zones interspersed between 

deeper, slower-flowing sections. 

 Accordance with Guidelines 

The Survey Guidelines for Australia’s Threatened Reptiles (DSEWPaC 2011a) recommends that surveys 

for the Fitzroy River Turtle includes snorkelling (within riffle zones) or use of seine netting. It also 

recommends commercially available ‘yabby’ traps (60 cm  45 cm  25 cm) for catching medium-sized 

species, such as the Fitzroy River Turtle. Minimum survey effort is not specified by these guidelines. 

Due to high turbidity in the only permanent water within Cooroora Creek (upstream of a weir), 

snorkelling surveys were not possible. This habitat was scanned with binoculars each morning and at 

random times throughout the day during both surveys. The only turtle species observed was Krefft’s 

River Turtle (Emydura macquarii krefftii). No trapping was undertaken, given the poor quality of local 

habitat. 

 Habitat Requirements 

Fitzroy River Turtles inhabit large, permanent watercourses containing large, deep pools with rocky, 

gravelly or sandy substrates, connected by shallow riffles/rapids (DAWE 2020d). The species prefers 

clear, well-oxygenated water, and structural features such as submerged logs, rocks and Vallisneria 

beds (DAWE 2020d). The watercourse banks are usually vegetated with Eucalyptus tereticornis, 

Casuarina cunninghamiana, Melaleuca viminalis and Melaleuca linariifolia (Tucker et al. 2001).  

By the late dry season, such watercourses are a sequence of pools connected by trickles of water 

through the riffle zones. River widths range from 30 m in narrow incised channels and riffles to 190 m 

between the riverbanks. Base flow depths vary from 0.2–0.5 m in the riffles to 2–6 m deep in pools. 
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Wet season flows peak at 1–12 m above base flow level and take from several weeks to months to 

subside to base flow, depending upon the seasonal rainfall (Tucker et al. 2001). 

Nests are constructed on sandbanks 1 to 4 m above the water level. 

The average home range is 417 to 679 m long, and always includes riffle zones, with a mean distance 

of 258 to 359 m to a riffle zone (Tucker et al. 2001). The maximum distance to a nearest riffle zone 

averaged 494 to 613 m (Tucker et al. 2001). 

 Threats 

The two main threats to Fitzroy River Turtles are increased nest predation and deteriorating water 

quality (DAWE 2020d). Nest sites can be damaged by feral pigs, foxes, dogs and native predators, as 

well as unseasonal floods and trampling livestock. Increased turbidity and pollution, and 

sedimentation of watercourses can affect food resources and cloacal respiration. 

Other threats include weed infestations, which can make it difficult for Fitzroy River Turtles to access 

their preferred nesting sites (DAWE 2020d), and the construction of dams and weirs, which can 

impede movement and lead to direct mortality (Venz 2002). 

 Regional Habitat Connectivity 

The habitat contained within Cooroora Creek is largely unsuitable for Fitzroy River Turtles. Most of the 

catchment is ephemeral, with the exception of scattered, small, stagnant pools present in the dry 

season. Satellite imagery indicates that the lowermost 9.5 km of Cooroora Creek, before it joins the 

Mackenzie River, has extensive permanent pools, abundant boulders and sandy banks. It is unclear 

whether suitable riffle zones exist here, but this represents the nearest potential habitat for the Fitzroy 

River Turtle to the FCP study site, starting approximately 21 km downstream of the FCP site.    

Where Cooroora Creek flows into the Mackenzie River, the latter comprises long, slow-moving 

channels without riffle zones. The Bedford Weir, located on the Mackenzie River upstream of its 

confluence with Cooroora Creek, constitutes a barrier to dispersal between Cooroora Creek and 

known populations of Fitzroy River Turtles in the upper Mackenzie River catchment. There are no 

obvious barriers to the movement of Fitzroy River Turtles between the mouth of Cooroora Creek and 

known populations in the upper Fitzroy River, except for the fact that the mid-Mackenzie River 

contains few favourable riffle zones for the species. 

 Habitat in Project Site 

The FCP study site contains no suitable habitat for the Fitzroy River Turtle. The only permanent water 

located on site is present within farm dams and a short (approximately 800 m long) impoundment 

within the channel of Cooroora Creek upstream of the weir. The water within Cooroora Creek had low 

dissolved oxygen and high turbidity. No aquatic macrophytes were recorded within this 

impoundment. The stagnant water, muddy substrate and lack of riffle zones make this impounded 

water unsuitable for Fitzroy River Turtles. 

Nevertheless, because Cooroora Creek is a tributary of the Mackenzie and Fitzroy Rivers, known 

habitats for the Fitzroy River Turtle, and possible habitat exists as little as 21 km downstream from the 
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FCP site, any effects of the FCP on downstream water flow or quality may impact the Fitzroy River 

Turtle, and are therefore assessed.  

 Mitigation Measures 

Measures for mitigating impacts of the FCP on the Fitzroy River Turtle have focused on maintaining 

the water quality in Cooroora and Sandy Creeks.   

The footprint of the FCP has been designed to avoid disturbance to the riparian zones of Cooroora 

Creek and Sandy Creek. Operational areas are located on flat topography, ensuring low velocity of 

surface run-off following storms.  

A water management system has been developed that (where practicable) diverts “clean” surface 

water flows around operational areas, and captures water draining from operational areas and 

stockpiles in MAW dams. Runoff coming into contact with disturbed earth surfaces ahead of active 

mining will be diverted into sediment basins for capture and settlement/treatment (flocculation if 

required) of sediments prior to release to the clean water systems and receiving environment (Section 

4.3.3 and Section 4.3.3.4).  

The water management system is to evolve with the progressive development of strip mining, such 

that new sumps, sediment traps, clean water diversion drains and bunds and MAW dams are installed 

progressively with the annual development of the mine (Section 4.3.3.4). The capacity of water 

management infrastructure has been developed based on a water balance model for the site, which 

simulated daily runoff from all sub-catchments on site (Section 4.3.3.3 and Section 4.3.3.4.3). 

Based on geochemical studies, potential seepage from MAW dams is expected to have benign 

chemistry and be suitable for irrigation (refer Section 2.1.5). To prevent excessive amounts of water 

accumulating in MAW dams during the life of the project, water stored there will be used to irrigate 

rehabilitated areas and for dust suppression; any additional water will be subjected to enhanced 

evaporation practices (aeration), to maintain sufficient capacity to ensure a <1% spill risk during storm 

events (Section 4.3.3.4 and Section 4.3.3.4.1). The water management objective for the FCP is that 

there are to be no uncontrolled releases of mine-affected water from the site. The modelled spill risk 

of the clean water sumps and sediment ponds over the seven-year modelled period is up to 4.9%, 

depending on the pump transfer capacities used (refer Section 4.3.3.9.1 and Section 4.3.3.9.2).  

A small wastewater treatment facility (cyclone or similar) will be established to capture and treat 

runoff from the infrastructure area to allow reuse for dust suppression and wash down. Effluent from 

the site ablution facilities will be trucked offsite for disposal at a registered waste facility. 

Water quality in storages and watercourses will be monitored on a monthly basis (for storages) at a 

minimum, or during flow events (for watercourses). Water flow gauges will be installed on dam 

outflows, pipeline transfers, and at a monitoring location on Cooroora Creek downstream of the FCP. 

 Residual Impacts 

The FCP is expected to have no or negligible impacts on the Fitzroy River Turtle. No foraging or 

breeding habitat will be directly disturbed, and connectivity between known populations will not be 

affected.  
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The water balance model developed for the site indicates that the water management system that is 

proposed is sufficient for capturing mine-affected and/or sediment-laden runoff from disturbed 

surfaces prior to this entering Cooroora Creek or Sandy Creek. Consequently, the risk that the FCP will 

indirectly impact downstream habitat for the Fitzroy River Turtle (through sedimentation or reduced 

water quality) is negligible. The monitoring of impacts to water flow and quality is a condition of the 

environmental authority granted by the Queensland Government for the FCP.  

An assessment of the above impacts against the Matters of National Environmental Significance 

Significant Impact Guidelines 1.1 (Table 4-12) found that the FCP is unlikely to cause a significant 

impact on the Fitzroy River Turtle. 

Table 4-12 Assessment of significance of impacts to the Fitzroy River Turtle 

Significant Impact Criteria Does the FCP Meet This Criterion? 

Is there a real chance or possibility that the action will 
lead to a long-term decrease in the size of an 
important population of a species? 

No. 

Important populations are located far downstream 
from the FCP, and the FCP is not expected to reduce 
the quality of this habitat. 

Is there a real chance or possibility that the action will 
reduce the area of occupancy of an important 
population? 

No.  

The FCP will not remove habitat for the Fitzroy River 
Turtle, or reduce the quality of habitat to the extent 
that it can no longer be inhabitable. 

Is there a real chance or possibility that the action will 
fragment an existing important population into two or 
more populations? 

No.  

The FCP will not reduce connectivity between known 
populations. 

Is there a real chance or possibility that the action will 
adversely affect habitat critical to the survival of a 
species*? 

No. 

Breeding and foraging habitat is located far 
downstream from the FCP, and the FCP is not 
expected to reduce the quality of this habitat. 

Is there a real chance or possibility that the action will 
disrupt the breeding cycle of an important 
population? 

No.  

The FCP is located far from any potential breeding 
habitat. 

Is there a real chance or possibility that the action will 
modify, destroy, remove or isolate or decrease the 
availability or quality of habitat to the extent that the 
species is likely to decline? 

No. 

Water management systems are designed to 
prevent discharge of mine-affected waters into local 
catchments, such that the quality of downstream 
habitat will not be affected by the FCP.  

Is there a real chance or possibility that the action will 
result in invasive species that are harmful to a 
vulnerable species becoming established in the 
vulnerable species’ habitat? 

No. 

Invasive species (weeds, livestock, nest predators) 
primarily harm the Fitzroy River Turtle at their 
nesting sites, which are not located near the FCP. 
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Significant Impact Criteria Does the FCP Meet This Criterion? 

Is there a real chance or possibility that the action will 
introduce disease that may cause the species to 
decline? 

No. 

The Fitzroy River Turtle is not known to be 
threatened by disease, and the FCP will not result in 
the movement of turtles or untreated water 
between catchments (the potential causes of 
disease transmission).  

Is there a real chance or possibility that the action will 
interfere substantially with the recovery of 
the species? 

No. 

The viability of the species will not be impacted by 
the FCP. 

*”Habitat critical to the survival of a species or ecological community” refers to areas that are necessary: (a) for activities 

such as foraging, breeding, roosting, or dispersal, (b) for the long-term maintenance of the species or ecological community 

(including the maintenance of species essential to the survival of the species or ecological community, such as pollinators), 

(c) to maintain genetic diversity and long term evolutionary development, or (d) for the reintroduction of populations or 

recovery of the species or ecological community. 

 Southern Snapping Turtle 

The Southern Snapping Turtle (Elseya albagula), sometimes known as the White-throated Snapping 

Turtle, is listed as a critically endangered species under the EPBC Act. 

 Survey Records 

The Southern Snapping Turtle has not been recorded from the Cooroora Creek catchment. It is, 

however, known from several records in the Mackenzie and Nogoa Rivers, as well as further 

downstream in the Fitzroy and Dawson Rivers (Table 4-13). Most records originate from an extensive 

survey of local dams and weirs by Tucker (2000). As a result, they are biased towards impoundments 

that may not represent optimal habitat for the species (Department of the Environment 2014a). 

Furthermore, public databases do not record whether the species was observed upstream or 

downstream from these dams and weirs. 
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Table 4-13 Nearby records of the Southern Snapping Turtle 

Location Year Distance 
from 
FCP* 

Habitat Source Reliability 

Ensham Mine  

(-23.4984, 148.4705) 

1998 30 km 
south-
west 

“Duck ponds” associated with the 
Nogoa River.  

WildNet 
database 

High  

Bedford Weir, 
Mackenzie River 

(-23.3757, 148.8378) 

1998 25 km 
south 

Deep water impoundment.  WildNet 
database 

High 

Tartrus Weir, 
Mackenzie River  

(-22.9529, 149.4219) 

1998 80 km 
east 

Deep water impoundment. WildNet 
database 

High 

Town Weir, Emerald, 
Nogoa River 

(-23.5153, 148.1676) 

1977 50 km 
south-
west 

Deep water impoundment. Queensland 
Museum 
specimen 

High 

Rileys Crossing, Comet 
(Mackenzie) River 

(-23.5377, 148.5880?) 

1998 32 km 
south 

The coordinates listed for the 
record (-23.5373, 149.5872) do 
not match the written 
description. It is assumed that 
record comes from the true Rileys 
Crossing, which has a mix of 
permanent pools and extensive 
riffle zones. 

WildNet 
database 

Low 

Foleyvale Crossing, 
Mackenzie River 

(-23.5284, 149.7141) 

1998 113 km 
east-
south-
east 

Broad, slow-moving river channel 
near confluence with Dawson 
River. 

WildNet 
database 

High 

Lower Dawson River 

(-23.7479, 149.7616) 

1998-
2000 

124 km 
south-
east 

Main river channel with a mix a 
long, deep pools and smaller riffle 
zones. 

WildNet 
database 

High 

*Distances reported are as-the-crow-flies, rather than distances along watercourses. 

 Accordance with Guidelines 

The Survey Guidelines for Australia’s Threatened Reptiles (DSEWPaC 2011a) does not list specific 

survey methods for the Southern Snapping Turtle. Survey techniques applied to the detection of 

freshwater turtles more generally include diving with a face mask and snorkel and/or baited traps. 

Due to high turbidity in the only permanent water within Cooroora Creek (upstream of a weir), 

snorkelling surveys were not possible. This habitat was scanned with binoculars each morning and at 

random times throughout the day during both surveys. The only turtle species observed was Krefft’s 

River Turtle (Emydura macquarii krefftii). No trapping was undertaken, given the poor quality of local 

habitat. 
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 Habitat Requirements 

The Southern Snapping Turtle occupies similar habitats to the Fitzroy River Turtle. It is a habitat 

specialist, which prefers clear, flowing, well-oxygenated waters (Department of the Environment 

2014). This preference appears to be associated with their physiological adaption to extract oxygen 

from water via cloacal respiration (Mathie and Franklin 2006; Clark et al. 2008).  

Bodies of deep water that form above dams and weir structures generally have unsuitable water 

quality for the Southern Snapping Turtle (Department of the Environment 2014). 

The National Recovery Plan for the White-throated Snapping Turtle (Elseya albagula) (Department of 

the Environment and Energy 2017) defines habitat critical to the survival of this taxon as: 

• Riverine systems with permanent water, including waterholes, within the species’ distribution. 

• All currently known and new nesting sites. 

 
The Southern Snapping Turtle shifts from being primarily carnivorous as a juvenile to primarily 

herbivorous as an adult. Adults feed on fallen fruit and buds of riparian vegetation (such as Livistona, 

Ficus, Syzygium and Castanospermum australe), leaves and stems of terrestrial plants, tree roots, 

filamentous algae (including Mougeotia and Spirogyra), and instream macrophytes (such as 

Vallisneria, Schoenoplectus and Nitella) (Department of the Environment and Energy 2017). Protection 

of riffle zones and riparian vegetation is important for maintaining a good dietary ecology for the 

species (Department of the Environment and Energy 2017). 

During dry periods, turtles move into deeper pools that function as dry season refugia. After the onset 

of the wet season, they may move into riffle zones to access the abundant food resources in this 

habitat type (Department of the Environment and Energy 2017). Clear, well-oxygenated waters are 

more important in the dry season, when bimodally-respiring freshwater turtles switch from being 

obligate air breathers to facultative air breathers, which likely enables them to conserve energy 

through extended periods of inactivity in deep pools with limited food resources (Department of the 

Environment and Energy 2017). 

Southern Snapping Turtles can occur in non-flowing waters, but typically at much reduced densities 

(Department of the Environment 2014). It has been found in both shallow flowing pools less than 1 m 

deep, and deeper, slow-flowing, well-oxygenated pools at least 6 m deep (Gordos et al. 2007; Hamann 

et al. 2007). It appears to be suited to the aerobic margins of large slow-flowing reaches and large 

non-flowing pools, and is unlikely to function well in the deeper habitats of larger pools if the pools 

have very low dissolved oxygen levels, especially under dry season conditions in standing water bodies 

(Department of the Environment and Energy 2017). 

The species has been recorded almost exclusively in permanent flowing reaches of streams. It has not 

been recorded where there are no permanent pools during the dry season and has not been recorded 

inhabiting ephemeral water bodies away from main watercourses, indicating that it has a limited 

capacity to cross dry paddocks or follow dry streambeds for extended distances (Department of the 

Environment and Energy 2017). The Southern Snapping Turtle is generally found in sections of stream 

characterised by steep undercut banks, rocky or sand-gravel substrates, submerged boulders and/or 
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log jams that are regularly used for shelter, and usually in close proximity to riffle zones (Department 

of the Environment and Energy 2017). 

Southern Snapping Turtles nest during the dry season (May to December), primarily in the sand and 

loam alluvial deposits from previous flooding events. Nests may occur in loose or compact soils, under 

a closed canopy or with less than 50% canopy cover, with a dense covering of grasses or with low or 

no vegetation (Department of the Environment and Energy 2017). Nests are usually constructed on 

sloping banks (average of 27 degrees) that are 1 m to 86 m (average of 17 m) from the water’s edge 

(Department of the Environment and Energy 2017). Breeding aggregations are often found on the 

downstream side of impoundment structures. 

 Threats 

Principal threats to the white-throated snapping turtle include (Department of the Environment and 

Energy 2017): 

• the loss of eggs and hatchlings due to predation and trampling;  

• the construction of dams and weirs which result in fragmentation of preferred habitat, obstruction 
of migration within rivers, injury and death during over-topping and water releases; 

• and inappropriate water allocation leading to low flow or cessation of flow, flooding of traditional 
nesting areas, and loss of riparian vegetation overhanging riverine habitat. 

Other threats can include (Department of the Environment and Energy 2017): 

• Recreational fishing (accidental bycatch, and disruption of ecosystems due to artificial fish 
stocking); 

• Dense aquatic weeds in the river and weeds on river banks, which can alienate nesting habitat 
from breeding turtles; 

• Extended drought periods, exacerbated by water extraction/regulation; 

• Road causeways can impede the movement of turtles along waterways due to excessive flow 
velocities; and 

• Land-use activities that result in the clearing of riparian habitat, damage to stream banks and 
shallow water macrophyte beds from cattle and vehicle crossings, lowered water quality and 
increased sedimentation loads and turbidity.   

 Regional Habitat Connectivity 

The habitat contained within Cooroora Creek is largely unsuitable for Southern Snapping Turtles. Most 

of the catchment is ephemeral, with the exception of scattered, small, stagnant pools present in the 

dry season. Satellite imagery indicates that the lowermost 9.5 km of Cooroora Creek, before it joins 

the Mackenzie River, has extensive permanent pools, abundant boulders and sandy banks. It is unclear 

whether suitable riffle zones exist here, but this represents the nearest potential habitat for the 

Southern Snapping Turtle to the FCP study site, starting approximately 21 km downstream of the FCP 

site.    

There is a known population of Southern Snapping Turtles in the Mackenzie River in the vicinity of 

Bedford Weir, 14 km upstream of where Cooroora Creek enters the river. It is not known whether this 
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record is from upstream or downstream of the weir. The weir itself likely represents a barrier to 

dispersal for turtles. There are no obvious barriers to the movement of Southern Snapping Turtles 

between the mouth of Cooroora Creek and known populations in the upper Fitzroy River, except for 

the fact that the mid-Mackenzie River contains few favourable riffle zones for the species. 

 Habitat in Project Site 

The FCP study site contains unsuitable habitat for the Southern Snapping Turtle. Watercourses on site 

(Cooroora Creek and Sandy Creek) are naturally ephemeral, lacking water during the dry season. A 

small impoundment created behind a weir across Cooroora Creek does provide permanent water 

within a 800-m-long stretch of the channel. However, water quality assessments confirmed this water 

to have low dissolved oxygen and high turbidity. No aquatic macrophytes were recorded within this 

impoundment. The stagnant water, muddy substrate and lack of riffle zones make this impounded 

water unsuitable for Southern Snapping Turtles. Furthermore, the extensive distances between this 

impoundment and other permanent pools downstream are likely to represent barriers to the 

movement of Southern Snapping Turtles. 

Nevertheless, because Cooroora Creek is a tributary of the Mackenzie and Fitzroy Rivers, known 

habitats for the Southern Snapping Turtle, and possible habitat exists as little as 21 km downstream 

from the FCP site, any effects of the FCP on downstream water flow or quality may impact the 

Southern Snapping Turtle, and are therefore assessed. 

 Mitigation Measures 

Measures for mitigating the FCP’s potential impact on downstream water quality are as described for 

the Fitzroy River Turtle (refer Section 4.2.3.3.7). 

 Residual Impacts 

The FCP is expected to have no or negligible impacts on the Southern Snapping Turtle. No foraging or 

breeding habitat will be directly disturbed, and connectivity between known populations will not be 

affected.  

The water balance model developed for the site indicates that the water management system that is 

proposed is sufficient for capturing mine-affected and/or sediment-laden runoff from disturbed 

surfaces prior to this entering Cooroora Creek or Sandy Creek. Consequently, the risk that the FCP will 

indirectly impact downstream habitat for the Southern Snapping Turtle (through sedimentation or 

reduced water quality) is negligible. The FCP will not result in any changes to water flow that could 

lead to unseasonal flooding of downstream nest sites. The monitoring of impacts to water flow and 

quality is a condition of the environmental authority granted by the Queensland Government for the 

FCP.  

An assessment of the above impacts against the Matters of National Environmental Significance 

Significant Impact Guidelines 1.1 (Table 4-14) found that the FCP is unlikely to cause a significant 

impact on the Southern Snapping Turtle. 
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Table 4-14 Assessment of significance of impacts to the Southern Snapping Turtle 

Significant Impact Criteria Does the FCP Meet This Criterion? 

Is there a real chance or possibility that the action will 
lead to a long-term decrease in the size of a 
population? 

No. 

Populations are located far downstream from the 
FCP, and the FCP is not expected to reduce the 
quality of this habitat. 

Is there a real chance or possibility that the action will 
reduce the area of occupancy of the species? 

No.  

The FCP will not remove habitat for the Southern 
Snapping Turtle, or reduce the quality of habitat to 
the extent that it can no longer be inhabitable. 

Is there a real chance or possibility that the action will 
fragment an existing population into two or more 
populations? 

No.  

The FCP will not reduce connectivity between known 
populations. 

Is there a real chance or possibility that the action will 
adversely affect habitat critical to the survival of a 
species*? 

No. 

Breeding and foraging habitat is located far 
downstream from the FCP, and the FCP is not 
expected to reduce the quality of this habitat. 

Is there a real chance or possibility that the action will 
disrupt the breeding cycle of a population? 

No.  

The FCP is located far from any potential breeding 
habitat. 

Is there a real chance or possibility that the action will 
modify, destroy, remove or isolate or decrease the 
availability or quality of habitat to the extent that the 
species is likely to decline? 

No. 

Water management systems are designed to 
prevent discharge of mine-affected waters into local 
catchments, such that the quality of downstream 
habitat will not be affected by the FCP.  

Is there a real chance or possibility that the action will 
result in invasive species that are harmful to a critically 
endangered species becoming established in the 
critically endangered species’ habitat? 

No. 

Invasive species (weeds, livestock, nest predators) 
primarily harm the Southern Snapping Turtle at their 
nesting sites, which are not located near the FCP. 

Is there a real chance or possibility that the action will 
introduce disease that may cause the species to 
decline? 

No. 

The Southern Snapping Turtle is not known to be 
threatened by disease, and the FCP will not result in 
the movement of turtles or untreated water 
between catchments (the potential causes of 
disease transmission).  

Is there a real chance or possibility that the action will 
interfere with the recovery of the species? 

No. 

The FCP will not interfere with any of the actions 
proposed in the National Recovery Plan for the 
White-throated Snapping Turtle (Elseya albagula) 
(Department of Environment and Energy 2017). 

*”Habitat critical to the survival of a species or ecological community” refers to areas that are necessary: (a) for activities 

such as foraging, breeding, roosting, or dispersal, (b) for the long-term maintenance of the species or ecological community 

(including the maintenance of species essential to the survival of the species or ecological community, such as pollinators), 
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(c) to maintain genetic diversity and long term evolutionary development, or (d) for the reintroduction of populations or 

recovery of the species or ecological community. 

 Koala 

Koalas (Phascolarctos cinereus) within Queensland, New South Wales and the Australian Capital 

Territory are listed as vulnerable under the EPBC Act. 

 Survey Records 

No Koalas were recorded within the FCP study site. There are relatively few recent records from the 

broader region surrounding the FCP (Table 4-15). Despite extensive cumulative survey effort, Koalas 

have not been reported at nearby mines (Ensham: Idemitsu 2020; Wilton Mine: Northern Resource 

Consultants 2018; Kestrel Mine: Rio Tinto Coal Australia 2015), despite the species having relatively 

high detectability when present. 

Most records from the broader region come from the National Koala Survey, as recorded in the 

WildNet database. The dates of these records are often not listed, and their coordinate uncertainty is 

typically 1-2 km. This imprecision makes it difficult to infer habitat at the location.  

Table 4-15 Nearby records of the Koala 

Location Year Distance 
from FCP 

Habitat Source Reliability 

Fairhill Station 

(-23.2484,148.5344) 

pre-
1996 

8 km west Unknown, but Eucalyptus 
orgadophila and E. melanophloia 
are dominant components of REs 
mapped at the site. 

WildNet 
database 

Moderate 

Middlemount 

(-22.8151,148.7011) 

pre-
1996 

50 km 
north 

Unknown, but Eucalyptus 
populnea, E. crebra and E. 
melanophloia are dominant 
components of REs mapped at 
the site. 

WildNet 
database 

Moderate 

Junee Station  

(-22.9318,149.1344) 

1938 60 km 
north-
east 

Unknown. Record is listed as from 
“Dingo, Eblanajunee”, with 
unknown certainty of 
coordinates. REs mapped at the 
site contain Eucalyptus 
tereticornis, E. camaldulensis, E. 
populnea and E. crebra. 

WildNet 
database 

Low 

 

North of Dingo 

(-23.3151,149.1678) 

1930 53 km 
east 

Based on pre-clearing mapping, 
the location probably supported 
E. orgadophila and E. 
melanophloia, with E. tereticornis 
or E. camaldulensis along 
drainage lines. 

WildNet 
database 

Moderate 
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Location Year Distance 
from FCP 

Habitat Source Reliability 

Taunton National Park  

(-23.5484, 149.2178) 

1993 70 km 
south-
east 

Based on RE mapping, the record 
is surrounded by extensive open 
forest of E. populnea (E. 
tereticornis, E. camaldulensis and 
E. crebra subdominant). 

WildNet 
database 

Moderate 

Currimundi Station, 
Comet  

(-23.5484,148.5011) 

1987 40 km 
south 

E. camaldulensis and/or E. 
coolabah open forest. 

WildNet 
database 

High 

Conaghans Station 

(-23.5234,148.3053) 

1988 40 km 
south-
west 

Unknown, but E. populnea is a 
dominant component of REs 
mapped near the site. 

WildNet 
database 

High 

Avocet Station, near 
Emerald 

1999 50 to 100 
km south-
west 

The coordinates associated with 
this record are in Emerald, but the 
description notes “Avocet, ca. 15 
km from Emerald”; Avocet Nature 
Refuge (formerly part of Avocet 
Station) is located 40 km south of 
Emerald. 

Queensland 
Museum 
specimen 

Low 

Lucknow Station 

(-23.2984,148.0844) 

1977 50 km 
west 

Sparsely wooded plains with E. 
orgadophila, with E. 
camaldulensis along nearby 
watercourses. 

WildNet 
database 

Moderate 

 

 Accordance with Guidelines 

The EPBC Act Referral Guidelines for the Vulnerable Koala (Department of the Environment 2014) does 

not prescribe survey effort standards for koala surveys, due to the high level of variation in 

environmental variables across the Koala’s range. Instead, it suggests that survey effort must be 

determined on a case-by-case basis. These guidelines recommend that surveys are undertaken 

between August and January, aligning with the September 2017 field survey. Methods for surveying 

Koalas listed by the guidelines are presented in Table 4-6. 

Table 4-16 Recommended* survey methods for assessing presence of Koalas 

Survey Method FCP survey 

Daytime strip transects Diurnal searches were undertaken at 11 locations (17 person-
hours), of which (14 person-hours) were in potential Koala 
habitat. 

Nocturnal spotlighting Spotlighting was undertaken at six locations (total of 18 person-
hours), five of which (15 person-hours) were in potential Koala 
habitat. 

Call playback during the breeding season No call playback was carried out during surveys. 
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Survey Method FCP survey 

Remote-sensory cameras placed in locations 
where scratches or scats are found 

Five cameras were installed in potential Koala habitat (a sixth 
camera was installed in non-habitat) for four nights each. No 
scratchings or scats were observed, so these cameras were 
positioned randomly. 

Mark-resight studies No Koalas were captured for marking. 

Detection dogs Detection dogs were not used. 

Radio or satellite collar studies No Koalas were captured for radio- or satellite-tracking. 

Searches for scratchings on tree trunks Searches for scratchings were undertaken during 17 person-hours 
of diurnal searches, of which 14 person-hours were within 
potential Koala habitat. 

Searches for scats Searches for scats were undertaken during 17 person-hours of 
diurnal searches, of which 14 person-hours were within potential 
Koala habitat. 

 

 Habitat Requirements 

On the western slopes, tablelands and plains in Queensland, Koalas are found in sub-humid 

Eucalyptus-dominated forests and woodlands in riparian and non-riparian environments, and some 

Acacia-dominated forests and woodlands (with emergent food trees) in non-riparian environments 

(DAWE 2020e). The main habitat requirement is availability of suitable food trees and, to a lesser 

extent, shelter trees, which tend to have shadier foliage, be taller and/or be located in sheltered 

locations in gullies (Crowther et al. 2013). 

While Koalas have been observed sitting in or eating up to 120 species of eucalypt (Phillips 1990), the 

diet of individual Koalas is usually limited to one or a few species (Moore and Foley 2000). Preferences 

also vary between regions or seasons (Moore and Foley 2000). Chemical anti-feedants, soil nutrients 

and leaf water content in semi-arid areas may limit or prevent koalas feeding on foliage of individual 

trees even when the species is considered preferred (Lawler et al. 1998; Moore et al. 2005). In the 

north-west of their range in Queensland (including the Project area), Koala distribution is limited by 

heat and water availability, with the highest densities of Koalas occurring along creek lines (Munks et 

al. 1996; Sullivan et al. 2003). Variability in leaf nutrition creates patchiness such that species-based 

assessments of habitat likely overestimate the availability of high-quality habitat (Threatened Species 

Scientific Committee 2012). 

Despite limitations in habitat mapping caused by varying leaf nutrition, a conservative approach to 

habitat mapping is appropriate, which assumes that any individuals of tree species known to be eaten 

by Koalas could constitute a potential food tree. Likewise, the SPRAT profile defines Koala habitat as 

“any forest or woodland containing species that are known Koala food trees, or shrubland with 

emergent food trees” (DAWE 2020e). Assessment of habitat quality for Koalas therefore relies on the 

identification of local preferences for species and the quantification of the availability of those species 

(DAWE 2020e). 
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The Australian Koala Foundation (2015) maintains a database of the food trees known to be used by 

Koalas in each local government area. The FCP is located within Isaac Regional Council, although due 

to its close proximity to Central Highlands Regional Council, any species of tree listed under either 

council area was considered a possible food tree. 

Table 4-17 Koala food trees in the Isaac and Central Highlands Regional Council areas  
(Australian Koala Foundation 2015) 

Food species Value Central 
Highlands 

Isaac 

Eucalyptus brownii Secondary Yes Yes 

Eucalyptus camaldulensis subsp. obtusa Primary Yes Yes 

Eucalyptus cambageana Secondary Yes No 

Eucalyptus coolabah subsp. coolabah Secondary Yes Yes 

Eucalyptus exserta Secondary Yes No 

Eucalyptus ochrophloia Secondary Yes Yes 

Eucalyptus orgadophila Secondary Yes Yes 

Eucalyptus populnea Secondary No Yes 

Eucalyptus tereticornis subsp. tereticornis Primary No Yes 

 

 Threats 

The following are the primary threats to the Koala in inland regions (Department of the Environment 

2012): 

• Loss, fragmentation and degradation of habitat, including dispersal habitat; 

• Predicted increase in the frequency and severity of droughts, periods of extremely high 
temperatures and increased frequency of fire; 

• Lack of access to refuges from climatic extremes; and 

• Mortality due to vehicle strikes and dog attack. 

 Regional Habitat Connectivity 

The extensively cleared agricultural landscapes of the region containing the FCP study site contain 

relatively little habitat for Koalas. Furthermore, remaining habitat patches are frequently separated 

by two or more kilometres of treeless pastures, constituting a potential barrier to dispersal (DAWE 

2020e). The most important habitat corridors that remain within the broader region are along the 

major creeks and rivers. Not only do these watercourses provide a more-or-less connected corridor 

for dispersal, but they constitute important refugia during drought and support primary food trees (E. 

camaldulensis). 
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Riparian vegetation along Cooroora Creek provides a nearly continuous habitat corridor that connects 

habitat patches upstream with those within the floodplain of the Mackenzie River. The vegetated 

banks of the Mackenzie River and (upstream) Comet River provide a continuous habitat corridor that 

connects to the large Koala population inhabiting the Springsure-Dawson Range-Duaringa region. 

Despite constituting a large, connected corridor of habitat, the riparian vegetation occurring along the 

major watercourses of the region is very narrow (generally 40-200 m wide). Furthermore, as the 

Mackenzie River permanently holds water along most of its length, it represents a possible barrier to 

the movement of Koalas between its banks, further reducing the width of habitat available to Koalas. 

The lack of recent records from the region, despite relatively high survey effort (due to the density of 

mining projects), may suggest that these habitat corridors are too narrow for too great a distance to 

support a viable Koala population. 

 Habitat in Project Site 

Vegetation growing along Cooroora Creek and the upper Sandy Creek meets the SPRAT database 

definition of Koala habitat in that it is “shrubland with emergent food trees”. Despite being dominated 

by the non-food tree Acacia harpophylla, this riparian vegetation contains multiple species of 

Eucalyptus, including the primary food tree, E. camaldulensis. Other food trees that were recorded 

growing in riparian areas (as a sub-dominant component of the vegetation community) within the FCP 

study site included E. coolabah, E. cambageana and E. populnea. In addition, E. orgadophila was 

recorded occasionally in nearby non-remnant regrowth. 

In riparian areas, Eucalyptus spp. tended to be most abundant closest to the creek channels, being 

replaced by Acacia harpophylla away from the banks. For the purposes of mapping Koala habitat, all 

vegetation was defined as habitat if it contained at least some Eucalyptus. Areas mapped as RE 

11.9.1/11.3.25 that contained only A. harpophylla (recognised in satellite imagery by its 

characteristically dark, grey-green foliage) were excluded. This generally meant that the ribbons of 

Koala habitat on site tended to be slightly narrower (10-50 m wide) than the corresponding ribbons 

mapped as regional ecosystem RE 11.9.1/11.3.25. In total, 24.9 ha of potential Koala habitat is 

contained within the FCP site (Figure 4-6). 
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The EPBC Act Referral Guidelines for the Vulnerable Koala (Department of the Environment 2014b) 

contain an assessment tool for assigning a habitat quality score to known or potential Koala habitat. 

Based on this tool, habitat within the FCP study site has a score of 7/10 (Table 4-18). This score is 

highly likely to overestimate the true value of the site to Koalas, as the habitat connectivity component 

does not take into account the spatial configuration of the contiguous habitat. For hundreds of 

kilometres in length, contiguous habitat is only 40-200 m wide (surrounded by cleared pasture), 

forcing Koalas to roam further than usual in search of food and placing them at increased risk of 

predation. Furthermore, it is likely that there are occasional gaps in habitat (where food trees are 

absent) along these narrow vegetated ribbons, but these cannot be identified from regional 

ecosystem mapping. The lack of recent records from the region, despite relatively high survey effort, 

suggests that these habitat corridors may be too narrow for too great a distance to support a viable 

Koala population. In the absence of Koalas due to poor habitat connectivity, scores for vegetation 

composition and existing threats are of little consequence to potential habitat utilisation.  

Table 4-18 Koala habitat assessment tool score 

Attribute Score Description 

Koala occurrence 0 There are no records of Koalas within 2 km of ML700043 within the last 10 
years. 

Vegetation 
composition 

+2 Vegetation comprises Acacia harpophylla with emergent known food trees (up 
to five species). Eucalyptus camaldulensis, a primary food tree, is dominant or 
co-dominant (>50% of biomass) in places. 

Habitat 
connectivity 

+2 Habitat on site is connected, via a narrow ribbon along watercourses, to >1,000 
ha of contiguous habitat. However, the configuration of this contiguous habitat 
is sub-optimal; the habitat is approximately 100 m wide for hundreds of 
kilometres. 

Key existing threats +2 Despite scoring 0 for Koala occurrence, there are no roads or houses in or 
within 5 km of ML700043, and the current threat from dogs or vehicles is 
minor. 

Recovery value +1 As habitat on site occurs within a riparian zone, it is potentially important for 
achieving the interim recovery objective “Protect and conserve the quality and 
extent of habitat refuges for the persistence of the species during droughts and 
periods of extreme heat, especially in riparian environments and other areas 
with reliable soil moisture and fertility”. It remains unclear how important local 
habitat would be as a refuge from drought, given that (a) Cooroora Creek lacks 
water during drought, and (b) there are no nearby non-riparian Koala habitats 
into which Koalas could disperse once the drought threat has passed.  

 

 Mitigation Measures 

The footprint of the FCP has been positioned to avoid clearing any potential Koala habitat. Signage will 

be erected at the edges of riparian vegetation, explaining its significance as an environmentally 

sensitive area and prohibiting access by vehicles or machinery. FCP staff and contractors will be 

informed of their obligation to protect the Koala during site inductions, and the date and location of 

incidental observations of Koalas (including roadkill) will be recorded during operations. 
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All Koala habitat within the FCP site is currently grazed by cattle. Grazing intensity is usually highest 

along watercourses, and browsing of young Koala food trees can inhibit their recruitment. The 

removal of cattle during mining operations will likely lead to improvements in the condition of Koala 

habitat within the FCP site by allowing seedlings of Koala food trees to grow beyond the reach of 

cattle. 

Lights required in operational areas will be angled away from potential Koala habitat. 

Water management systems will be in place to capture sediment-laden and mine-affected waters 

before their entry into downstream waterways. Surface water and groundwater quality and flows will 

be monitored throughout the life of the FCP, to monitor potential downstream impacts of the project 

on aquatic ecology and riparian and groundwater-dependent vegetation. 

A program for monitoring groundwater and groundwater-dependent ecosystems in the local region 

will be developed and implemented. 

 Residual Impacts 

There will be no removal of Koala habitat as a result of the FCP. Potential movement corridors along 

Cooroora Creek will not be fragmented. 

There is potential for light and noise emanating from the FCP to cause disturbance to Koalas in close 

proximity. Operational areas are mostly more than 200 m from potential Koala habitat, although at 

certain locations this may be as close as 50 m. Shorter distances mostly occur at habitat in the upper 

reaches of Sandy Creek, which is doubtfully used by Koalas given poor connectivity of this habitat to 

corridors downstream (along Cooroora Creek). Along Cooroora Creek, some protection from light is 

afforded by the dense fringe of Acacia harpophylla, Terminalia oblongata and Lysiphyllum hookeri that 

grows on the upper banks and borders Koala habitat along the channels. Any impacts of noise and 

light are limited by the short life of the project. 

The water balance model developed for the site indicates that the water management system that is 

proposed is sufficient for capturing mine-affected and/or sediment-laden runoff from disturbed 

surfaces prior to this entering Cooroora Creek or Sandy Creek. The FCP will have a negligible effect 

(~1%) on surface water flows within watercourses immediately downstream. No impacts on riparian 

vegetation are expected due to compromised water flow or quality. 

Two Koala food trees that grow along Cooroora Creek and Sandy Creek (Eucalyptus camaldulensis and 

Eucalyptus coolabah) are opportunistic phreatophytes (utilise groundwater for some of their water 

needs). A review of the biology of these tree species and the hydrogeology of the FCP site (refer 

Section 3.7.2) found that these two tree species possibly utilise groundwater on site, where it is 

available. However, the health of these trees is not dependent on local groundwater; much of the 

riparian vegetation does not have access to groundwater (alluvial aquifers are unsaturated along much 

of their length), groundwater (where present) is highly saline, and local groundwater availability had 

no noticeable association with tree health. Furthermore, the local confinement of E. camaldulensis 

and E. coolabah to creek banks implies that surface or near-surface water flows, not groundwater, 

currently limit their distribution.  
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The FCP is predicted to result in the desaturation of the Quaternary alluvium aquifer (the small, patchy 

and saline aquifer possibly accessed by Koala food trees) within the FCP site and for up to 1.4 km 

(conservatively) downstream and upstream along Cooroora Creek from the FCP site boundary. Much 

of this aquifer is already desaturated prior to the FCP. The localised loss of groundwater is unlikely to 

impact the health of trees eaten by Koalas, given that surface flows will be maintained at or near pre-

disturbance levels. 

 Greater Glider 

The Greater Glider (Petauroides volans) is listed as a vulnerable species under the EPBC Act. 

 Survey Records 

No Greater Gliders were recorded within the FCP study site. The species has not been recorded at 

most nearby mines, with the exception of Ensham Mine (Idemitsu 2020). Other records are scattered 

across the broader region (Table 4-19), primarily within broad riparian corridors along major 

watercourses or forested sandstone ranges. 

Table 4-19 Nearby records of the Greater Glider 

Location Year Distance 
from FCP 

Habitat Source Reliability 

Nogoa River at 
Ensham Mine 

(-23.4334, 148.4472) 

2019 26 km south-
west 

570 m-wide corridor of tall 
riparian forest with abundant 
large hollows, dominated by 
Eucalyptus camaldulensis and 
Eucalyptus coolabah, along a 
major, permanent 
watercourse. 

Idemitsu 
(2020) 

High 

Mackenzie River 
Environmental Park 
near Fitzroy 
Developmental Rd. 

(-23.0602,149.0440) 

2001 45 km east-
north-east 

300-m wide corridor of tall 
riparian forest, dominated by 
Eucalyptus camaldulensis and 
Eucalyptus coolabah, along a 
major, permanent 
watercourse. 

WildNet 
database 

High 

Burkan Station, north 
of Dingo 

(-23.2167,149.4667) 

1974 87 km east Unknown. Potential habitat 
within the property includes 
riparian forest along 
Mackenzie River and mixed 
eucalypt forest on low 
sandstone ridges in the 
adjacent Moultrie State 
Forest. 

Queensland 
Museum 
specimen 

High 

Taunton National Park 

(-23.5484, 149.2178) 

1993 68 km south-
east 

Unknown. Coordinate has an 
uncertainty of 1.8 km. This 
radius includes riparian forest 
along an ephemeral creek. 

WildNet 
database 

Moderate 
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Location Year Distance 
from FCP 

Habitat Source Reliability 

Blackdown Tableland 

(-23.7617,149.0852) 

1989-
2002 

70 km south-
east 

Numerous records throughout 
tall, wet eucalypt forest at 
high altitudes. 

WildNet 
database 

High 

Burn Meadows 
Station, Emerald  

(-23.4667,147.9833) 

1975 67 km west-
south-west 

Probably E. camaldulensis and 
Eucalyptus populnea forest 
along an ephemeral 
watercourse. The coordinates 
supplied did not match the 
site description (i.e., Kettle 
Creek), but the latter is 
assumed to be correct. 

Queensland 
Museum 
specimen 

Moderate 

7km due east of 
Expedition Peak 

(-22.9421,148.398) 

2001 38 km north-
north-west 

Remnant Corymbia citriodora 
forest on sandstone ranges in 
the upper catchment of 
German Creek.  

WildNet 
database 

High 

 Accordance with Guidelines 

There are currently no federal guidelines for surveying Greater Gliders. The Survey Guidelines for 

Australia’s Threatened Mammals (DSEWPaC 2011c) contains advice about surveying the related 

Yellow-bellied Glider (Wet Tropics taxon), although many of the techniques suggested are not 

appropriate for the Greater Glider (Table 4-20). 

Where present, Greater Gliders are typically highly detectable via spotlighting, as they are large, 

possess bright “eye shine” and frequently sit on exposed branches. This was the principle technique 

employed on site. 

Table 4-20 Recommended minimum survey effort required for assessing presence of  
Yellow-bellied Gliders (Wet Tropics taxon) 

Technique Minimum Survey Effort FCP Survey 

Daytime searches for 
potential den sites in 
hollow-bearing trees, 

It may be best to conduct diurnal searches 
along transects spaced at 50–100 metre 
intervals across the subject site (depending on 
the abundance of trees and the size of the area 
to be surveyed), in order to cover the entire 
area. 

Due to the narrow, linear nature 
of potential habitat, the entire 
stretch of Cooroora Creek (and 
upper Sandy Creek) was 
searched as part of threatened 
flora surveys.  

Habitat values, including the 
general abundance of hollows, 
were noted, although exact 
locations of each hollow were 
not recorded.  



  

Fairhill Coal Project  
Public Environment Report  

EPBC 2019/8549 

 

91 

 

Technique Minimum Survey Effort FCP Survey 

Daytime searches for 
signs of activity 

Search for characteristic V-shaped notches cut 
into bark for feeding. 

Greater Gliders feed on foliage 
and do not produce such marks. 
Greater Glider’s scats are small 
and difficult to locate.  

Consequently, daytime searches 
for signs of activity are unlikely 
to be successful and were not 
undertaken. 

Stag-watching surveys at 
potential den sites 

An observer should be stationed at each 
potential shelter site or habitat resource at 
least 30 minutes before dusk and continue 
until 60 minutes after sunset. Use a hand-held 
spotlight and binoculars. 

No stag-watching surveys were 
undertaken. 

Call playback surveys Initial listening period of 10–15 minutes, 
followed by: 

• a spotlight search of 10 minutes; 

• the broadcast of pre-recorded calls 
intermittently for five minutes; 

• listen for a response for 10 minutes; and 

• inspect the immediate vicinity with a 
spotlight to see if non-vocalising fauna 
have been attracted to the call (10 
minutes); 

There are to be two sites per stratification unit 
up to 200 hectares, and each site should be 
surveyed twice on separate nights. 

Unlike Yellow-bellied Gliders, 
Greater Gliders are not vocal and 
this technique is inappropriate. 

Spotlight surveys Survey at least two 200-m transects per 5 
hectare site, moving at a speed of 10 m per 
minute. 

Spotlight surveys along transects should be 
repeated on two separate nights where 
possible. 

Unlike Yellow-bellied Gliders, 
Greater Gliders are readily 
detected via spotlighting.  

18 person-hours were spent 
spotlighting, over multiple 
nights per season. Of these, 9 
person-hours were spent 
spotlighting within riparian 
forest potentially inhabited by 
Greater Gliders. Three person-
hours were spent searching at 
each site, exceeding the 40 min 
per site suggested by the 
guideline. 
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 Habitat Requirements 

Greater Gliders inhabit a broad range of eucalypt forests across eastern Australia, with a preference 

for tall, montane, moist eucalypt forests with abundant hollows and a diversity of tree species present 

(Threatened Species Scientific Committee 2016). They feed on the young leaves of eucalypts, and 

shelter in large hollow branches. 

In the seasonally dry tropics of Queensland, water availability limits the distribution of Greater Gliders 

(Kearney et al. 2010), and most nearby records are from riparian forest along major watercourses or 

higher altitudes. 

Each individual requires many large, hollow-bearing trees within its home range. In favourable 

environments, Greater Gliders have small home ranges of 1-4 ha (Comport et al. 1996; Lindenmayer 

et al. 2004), although this can be as large as 16 ha in lower productivity forests and more open 

woodlands (Threatened Species Scientific Committee 2016). Trees larger than 50 cm (diameter of 

trunk at breast height) are generally required in temperate climates (Kehl and Borsboom 1984), and 

even larger trees may be required in tropical environments, in order for hollows to be buffered against 

extreme daytime temperatures (Kearney et al. 2010).  

Due to low dispersal ability, Greater Gilders are sensitive to habitat fragmentation, have relatively low 

persistence in small forest fragments, and disperse poorly across vegetation that is not native forest 

(Threatened Species Scientific Committee 2016). Modelling suggests that they require native forest 

patches of at least 160 km2 to maintain a viable population. 

 Threats 

The following are classified by the Threatened Species Scientific Committee (2016) as severe to 

catastrophic threats to the Greater Glider: 

• Habitat loss through clearing, logging, prescribed burning and fragmentation; 

• Too intense or frequent fires; 

• Timber harvesting; 

• Climate change; and 

• (at a minor scale) hyper-predation by owls. 

The following are additional minor to moderate threats to the species (Threatened Species Scientific 
Committee 2016): 

• Entanglement in barbed wire fencing; 

• Competition from Sulphur-crested Cockatoos for den sites; and 

• Phytophthora root fungus. 

 Regional Habitat Connectivity 

The major watercourses in the region (i.e., the Mackenzie River, Nogoa River and Comet River) are 

fringed with connected corridors of habitat for the Greater Glider (Eucalyptus camaldulensis and 
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Eucalyptus coolabah open forest). The Greater Glider has been confirmed to inhabit these corridors, 

with the most recent record (along the Nogoa River) from 2019. 

There are no other potential habitats for the species (e.g., Corymbia citriodora forest on sandstone 

ranges) within 30 km of the FCP study site. 

There are no significant habitats for Greater Gliders in the upper catchment of Cooroora Creek. 

Cooroora Creek itself supports a very narrow fringe of potentially suitable habitat. Much of this habitat 

is dominated by Acacia harpophylla, which is neither a food plant for the Greater Glider nor a source 

of suitable hollows for denning. While food plants do occur within this riparian fringe, it is unlikely that 

the densities of E. camaldulensis and E. coolabah (sub-dominant species within the riparian corridor 

along Cooroora Creek) are sufficient for maintaining a population of Greater Gliders. However, as this 

corridor is connected to known populations along the Mackenzie River, it is possible that transient 

individuals use it when dispersing. Given the lack of upstream habitat, the importance of Cooroora 

Creek as a movement corridor is negligible. 

 Habitat in Project Site 

Habitat for Greater Gliders contained within the FCP study site is of marginal quality. The fringe of E. 

camaldulensis and E. coolabah that grows on the banks of Cooroora Creek provides potential den sites 

and food sources. However, the configuration of this habitat—a narrow strip 10-50 m wide 

surrounded by cleared pasture and Acacia harpophylla—make this unlikely to be widely utilised. Other 

nearby records of Greater Gliders are from much broader strips of habitat along larger watercourses 

(refer Section 4.2.3.6.1). 

Greater Gliders typically have small home ranges (Threatened Species Scientific Committee 2016); the 

narrow, linear nature of the habitat on site would force Greater Gliders to roam further than usual in 

search of food and place them at increased risk of predation. Furthermore, it is likely that there are 

occasional gaps in habitat (where food trees or hollows are absent) downstream along these narrow 

vegetated ribbons, but these cannot be identified from regional ecosystem mapping. Given the poor 

dispersal ability of Greater Gliders (Threatened Species Scientific Committee 2016), such gaps are 

likely to be important barriers between the site and known downstream populations along the 

Mackenzie River. 

Greater Gliders are easily detected, when present, via spotlighting surveys, and the fact that none 

were recorded on site, despite nine person-hours of surveys in the only habitat available, suggests 

that the site does not support a permanent population. It is possible that the habitat on site 

occasionally supports dispersing individuals from downstream; however, given its lack of connectivity 

with habitats upstream, the value of this habitat for maintaining connectivity in the broader landscape 

is negligible. 

Regrowth located along Sandy Creek is unlikely to be utilised by Greater Gliders, due to the fact that 

hollows are unlikely to be present in such young vegetation, and 2.7 km of cleared pasture separates 

this regrowth from remnant habitat along Cooroora Creek. 

In total, 18.8 ha of potential dispersal habitat is located within the FCP site (Figure 4-7).  
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 Mitigation Measures 

The footprint of the FCP has been positioned to avoid clearing any remnant forest along Cooroora 

Creek. Signage will be erected at the edges of riparian vegetation, explaining its significance as an 

environmentally sensitive area and prohibiting access by vehicles or machinery. FCP staff and 

contractors will be informed of their obligation to protect the Greater Glider during site inductions, 

and the date and location of incidental observations of Greater Gliders will be recorded during 

operations. 

All Greater Glider habitat within the FCP site is currently grazed by cattle. Grazing intensity is usually 

highest along watercourses, and browsing of young food trees can inhibit their recruitment. The 

removal of cattle during mining operations will likely lead to improvements in the condition of Greater 

Glider habitat within the FCP site by allowing seedlings of Koala food trees to grow beyond the reach 

of cattle. 

Lights required in operational areas will be angled away from potential Greater Glider habitat. 

Water management systems will be in place to capture sediment-laden and mine-affected waters 

before their entry into downstream waterways. Surface water and groundwater quality and flows will 

be monitored throughout the life of the FCP, to monitor potential downstream impacts of the project 

on aquatic ecology and riparian and groundwater-dependent vegetation. 

 Residual Impacts 

There will be no clearing of Greater Glider habitat as a result of the FCP. Potential movement corridors 

along Cooroora Creek will not be fragmented. 

There is potential for light and noise emanating from the FCP to cause disturbance to Greater Gliders 

in close proximity. Operational areas are mostly more than 200 m from potential Greater Glider 

habitat, although at a single location (in the far north) this is as close as 50 m. Along Cooroora Creek, 

some protection from light is afforded by the dense fringe of Acacia harpophylla, Terminalia oblongata 

and Lysiphyllum hookeri that grows on the upper banks and borders Greater Glider habitat along the 

channels. Any impacts of noise and light are limited by the short life of the project, and the fact that 

the site is probably utilised only by transient individuals that would not remain long within the vicinity 

of operations. 

The water balance model developed for the site indicates that the water management system that is 

proposed is sufficient for capturing mine-affected and/or sediment-laden runoff from disturbed 

surfaces prior to this entering Cooroora Creek or Sandy Creek. No impacts on riparian vegetation are 

expected due to compromised water flow or quality. 

Two potential food trees that grow along Cooroora Creek and Sandy Creek (Eucalyptus camaldulensis 

and Eucalyptus coolabah) are opportunistic phreatophytes (utilise groundwater for some of their 

water needs). These two tree species are also a potential source of hollows for denning.  

A review of the biology of these tree species and the hydrogeology of the FCP site (refer Section 3.7.2) 

found that these species possibly utilise groundwater on site, where it is available. However, the 
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health of these trees is not dependent on local groundwater; much of the riparian vegetation does 

not have access to groundwater (alluvial aquifers are unsaturated along much of their length), 

groundwater (where present) is highly saline, and local groundwater availability had no noticeable 

association with tree health. Furthermore, the local confinement of E. camaldulensis and E. coolabah 

to creek banks implies that surface or near-surface water flows, not groundwater, currently limit their 

distribution.  

The FCP is predicted to result in the desaturation of the Quaternary alluvium aquifer (the small, patchy 

and saline aquifer possibly accessed by E. camaldulensis and E. coolabah) within the FCP site and for 

up to 1.4 km (conservatively) downstream and upstream along Cooroora Creek from the FCP site 

boundary (Section 4.3.1.4.2). Much of this aquifer is already desaturated prior to the FCP. The 

localised loss of groundwater is unlikely to impact the health of trees eaten by Greater Gliders, given 

that surface flows will be maintained at or near pre-disturbance levels. 

The short-term disturbance of dispersal habitat of doubtful value to Greater Gliders through light and 

noise does not constitute a significant impact, as defined by the Matters of National Environmental 

Significance Significant Impact Guidelines 1.1 (Table 4-21). 

Table 4-21 Assessment of significance of impacts to the Greater Glider 

Significant Impact Criteria Does the FCP Meet This Criterion? 

Is there a real chance or possibility that the action will 
lead to a long-term decrease in the size of an 
important population of a species? 

No. 

The FCP will not reduce the size of Greater Glider 
populations within the region. Populations of 
Greater Gliders within the Mackenzie River 
catchment are unlikely to be isolated or genetically 
distinct. They also do not occur near the edge of the 
species’ range. These populations, therefore, do not 
qualify as an “important population”. 

Is there a real chance or possibility that the action will 
reduce the area of occupancy of an important 
population? 

No.  

No habitat for the Greater Glider will be removed. 

Is there a real chance or possibility that the action will 
fragment an existing important population into two or 
more populations? 

No.  

Potential habitat corridors along Cooroora Creek will 
not be fragmented. 

Is there a real chance or possibility that the action will 
adversely affect habitat critical to the survival of a 
species*? 

No.  

Habitat within the FCP site is not critical to the 
survival of the species, and this habitat will 
experience negligible disturbance.  

Is there a real chance or possibility that the action will 
disrupt the breeding cycle of an important 
population? 

No.  

It is unlikely that a breeding population of Greater 
Gliders inhabits the FCP site. 
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Significant Impact Criteria Does the FCP Meet This Criterion? 

Is there a real chance or possibility that the action will 
modify, destroy, remove or isolate or decrease the 
availability or quality of habitat to the extent that the 
species is likely to decline? 

No. 

Local habitat will be temporarily “modified” by noise 
and light, but not to the extent that the viability of 
the species will be compromised. 

Is there a real chance or possibility that the action will 
result in invasive species that are harmful to a 
vulnerable species becoming established in the 
vulnerable species’ habitat? 

No. 

The Greater Glider is not known to be threatened by 
any weeds or pest animals. 

Is there a real chance or possibility that the action will 
introduce disease that may cause the species to 
decline? 

No. 

While the root fungus Phytophthora could 
potentially be introduced by machinery and soil 
movement, this is considered a minor threat to the 
species (Threatened Species Scientific Committee 
2016). It is unlikely that the FCP will introduce a 
disease to the extent that Greater Gliders would 
decline. 

Is there a real chance or possibility that the action will 
interfere substantially with the recovery of 
the species? 

No. 

The FCP site is of marginal value to the Greater 
Glider, and the minor disturbance proposed will not 
threaten the recovery of the species. 

*”Habitat critical to the survival of a species or ecological community” refers to areas that are necessary: (a) for activities 

such as foraging, breeding, roosting, or dispersal, (b) for the long-term maintenance of the species or ecological community 

(including the maintenance of species essential to the survival of the species or ecological community, such as pollinators), 

(c) to maintain genetic diversity and long term evolutionary development, or (d) for the reintroduction of populations or 

recovery of the species or ecological community. 

 Painted Honeyeater 

The Painted Honeyeater (Grantiella picta) is listed under the EPBC Act as a vulnerable species. 

 Survey Records 

The Painted Honeyeater was not recorded within the FCP study site, and has not been recorded at 

nearby mines. There are, however, a small number of recent records from the broader region, 

including one (at Blackwater) within habitat that resembles that present within the FCP study site 

(Table 4-22). 

Table 4-22 Nearby records of the Painted Honeyeater 

Location Year Distance 
from FCP 

Habitat Source Reliability 

Blackwater Creek, 
Blackwater 

(-23.6394, 148.9020) 

2017 50 km 
south-east 

Riparian vegetation comprising 
Acacia harpophylla and 
Eucalyptus camaldulensis 
regrowth 

eBird  High 
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Location Year Distance 
from FCP 

Habitat Source Reliability 

Blackdown Tableland 
National Park  

(-23.7943,149.0136) 

1985 70 km 
south-east 

Spring in a rocky creek within 
an extensive sandstone range  

WildNet 
database 

High  

Carnarvon Gorge 

(-25.0732, 148.2454) 

2017-
2018 

200 km 
south 

Rock pools along creek in 
sandstone gorge 

eBird High 

Windeyer, Blackall 
Tambo 

(-24.58, 146.41) 

1978 270 km 
south-
west. 

Unknown, due to poor 
precision of coordinates and 
probable clearing of habitat 
since the sighting. 

BirdLife 
Australia 
First Bird 
Atlas 

Low 

 

The records above appear to represent outliers; within central Queensland, most records of the 

Painted Honeyeater occur west of a line between Jandowae, Barcaldine and Hughenden 

(approximately 300 km west of the FCP). Records from Blackwater and Carnarvon Gorge coincided 

with two other outlier records in the Banana Shire, further south-east (all were from February-March 

2017), suggesting that an irruption occurred at this time into areas not normally inhabited by the 

species. Painted Honeyeaters are migratory species, whose movements are dictated by season and 

local availability of specialised food resources, predisposing them to occasional irruptions into atypical 

habitats.   

 Accordance with Guidelines 

There are no federal guidelines describing appropriate survey effort for the Painted Honeyeater. The 

Queensland Government’s survey guidelines (Rowland 2012) recommends that area searches are to 

be undertaken, which are to span four hours over four days (per 50 ha of suitable habitat). A total of 

12 person-hours, over ten days and two seasons, were invested into bird surveys within the FCP study 

site. 

 Habitat Requirements 

The Painted Honeyeater has a specialised diet comprising the fruits and (to a lesser extent) nectar of 

mistletoe. The supplement this diet with nectar from other sources, as well as arthropods 

(Department of the Environment 2015). The species inhabits a broad range of Eucalyptus-, Casuarina-

, Melaleuca-, Callitris- or Acacia-dominated woodlands and forests, provided these support high 

densities of mistletoe. In Queensland, the Painted Honeyeater primarily occurs in woodlands 

dominant by Acacia spp. (e.g., A. harpophylla, A. pendula and A. aneura), Casuarina cristata and/or 

Allocasuarina luehmannii (Rowland 2012). Riparian woodlands of Eucalyptus spp. (e.g. E. 

camaldulensis) affiliated with Acacia scrubs are also utilised (Rowland 2012). These trees are the hosts 

of the two most important food mistletoes, Amyema quandang and Amyema cambagei, during 

breeding (Rowland 2012). Other species of mistletoe may be consumed at other times of the year. 
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Painted Honeyeaters are more common in wider blocks of remnant woodland than in narrower strips, 

although they breed in quite narrow roadside strips if ample mistletoe fruit is available (Department 

of the Environment 2015).  

Painted Honeyeaters usually build their nests in clumps of mistletoe or the outer foliage of trees 

(Department of the Environment 2015). 

 Threats 

Habitat loss is the principal threat to the Painted Honeyeater (Department of the Environment 2015). 

Other threats include competition with the aggressive Noisy Miner (Manorina melanocephala), 

predation by invasive species (e.g. Black Rats Rattus rattus), deliberate destruction of mistletoe in 

production forests, exacerbation of tree decline through pasture improvement activities, collision with 

road vehicles, and nest predation by overabundant Pied Currawongs (Strepera graculina), Pied and 

Grey Butcherbirds (Cracticus nigrogularis and Cracticus torquatus), and crows and ravens (Corvidae) 

(Department of the Environment 2015). 

 Regional Habitat Connectivity 

Due to an absence of data on regional mistletoe distribution, the degree of habitat connectivity for 

the Painted Honeyeater is unknown, but likely to be poor. Most of the region comprises cleared 

agricultural landscapes, and the narrow ribbons of potential habitat that remain along watercourses 

doubtfully contain sufficient mistletoe densities to support the species. The scarcity of Painted 

Honeyeater records from the broader region suggests that it is not within the main migration route 

for the species. 

 Habitat in Project Site 

No species of mistletoe was recorded on site during flora surveys, although low densities are likely to 

be missed; identification of mistletoe is made difficult by its tendency to grow high in the canopy, out 

of botanists’ reach. In the absence of specific data on mistletoe distribution with the FCP study site, it 

is assumed that any areas mapped as the Brigalow threatened ecological community constitutes 

potential habitat (refer Section 4.2.2). However, it is of doubtful use to Painted Honeyeaters, given 

that the FCP study site is outside the species’ usual geographic range. Furthermore, even if mistletoe 

is present on site, it is unlikely to be abundant, given that it was not reported during surveys. 

It is possible that the habitat found within the FCP study site is used briefly by dispersing Painted 

Honeyeaters in years when they irrupt east of their usual range. 

 Mitigation Measures 

Mitigation measures proposed for the Brigalow threatened ecological community (refer Section 

4.2.2.2) will also benefit the Painted Honeyeater.  

 Residual Impacts 

The FCP is not expected to reduce the extent or quality of habitat for the Painted Honeyeater. 

Potential impacts of dust settling on nearby foliage may lead to temporary effects on the growth rates 

of mistletoe or their host trees; however, due to the short life of the FCP, no loss of mistletoe is 
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expected as a result of dust. Any impacts of the FCP on the Painted Honeyeater are expected to be 

negligible (Table 4-23). 

Vegetation present along local watercourses has minimal dependence on groundwater (refer Section 

3.7.2 and is not expected to be affected by the desaturation of the small, patchy alluvium aquifer 

present on site. 

Table 4-23 Assessment of significance of impacts to the Painted Honeyeater 

Significant Impact Criteria Does the FCP Meet This Criterion? 

Is there a real chance or possibility that the action will 
lead to a long-term decrease in the size of an 
important population of a species? 

No. 

No habitat for the Painted Honeyeater will be 
removed for the FCP, and the FCP will have no effect 
on population size. 

Is there a real chance or possibility that the action will 
reduce the area of occupancy of an important 
population? 

No.  

No habitat for the Painted Honeyeater will be 
removed for the FCP. The FCP will not compromise 
the Painted Honeyeater’s ability to occupy local 
habitats. 

Is there a real chance or possibility that the action will 
fragment an existing important population into two or 
more populations? 

No.  

Potential habitat corridors along Cooroora Creek 
and Sandy Creek will not be disturbed. 

Is there a real chance or possibility that the action will 
adversely affect habitat critical to the survival of a 
species*? 

No.  

Habitat within the local region is not critical to the 
survival of the species, and this will not be disturbed.  

Is there a real chance or possibility that the action will 
disrupt the breeding cycle of an important 
population? 

No.  

The low density of mistletoe on site, and the fact 
that the FCP study site is outside the species’ usual 
range, suggests that breeding is highly unlikely to 
occur nearby. 

Is there a real chance or possibility that the action will 
modify, destroy, remove or isolate or decrease the 
availability or quality of habitat to the extent that the 
species is likely to decline? 

No. 

Local habitat is unlikely to be important for 
maintaining the species’ viability and, in any case, 
none will be removed. 

Is there a real chance or possibility that the action will 
result in invasive species that are harmful to a 
vulnerable species becoming established in the 
vulnerable species’ habitat? 

No. 

The Black Rat is scarce in inland Queensland and 
mostly restricted to urban environments. It is 
therefore unlikely that the FCP will result in the 
establishment of the Black Rat within the local 
region. 



  

Fairhill Coal Project  
Public Environment Report  

EPBC 2019/8549 

 

101 

 

Significant Impact Criteria Does the FCP Meet This Criterion? 

Is there a real chance or possibility that the action will 
introduce disease that may cause the species to 
decline? 

No. 

There are no known diseases threatening the 
Painted Honeyeater, and no reason to suspect that 
actions associated with the FCP would increase this 
risk. 

Is there a real chance or possibility that the action will 
interfere substantially with the recovery of 
the species? 

No. 

The FCP will not threaten the recovery of the Painted 
Honeyeater. 

*”Habitat critical to the survival of a species or ecological community” refers to areas that are necessary: (a) for activities 

such as foraging, breeding, roosting, or dispersal, (b) for the long-term maintenance of the species or ecological community 

(including the maintenance of species essential to the survival of the species or ecological community, such as pollinators), 

(c) to maintain genetic diversity and long term evolutionary development, or (d) for the reintroduction of populations or 

recovery of the species or ecological community. 

 Australian Painted Snipe 

The Australian Painted Snipe (Rostratula australis) is listed as an endangered species under the EPBC 

Act. 

 Survey Records 

The Australian Painted Snipe was not recorded within the FCP study site. It has also not been recorded 

at nearby mines. There are several records of the species from the broader region, but all are old (pre-

1992) and their exact locations are of low reliability (Table 4-24). The species is highly mobile, typically 

remains at any location for a short period, and is secretive. Furthermore, many of its favoured habitats 

(e.g., floodplains and gilgais) become inaccessible and difficult to survey (due to impassability of black 

clay soils when wet) at times of the year when the species is most likely to be present. Consequently, 

existing records may under-represent the region’s suitability for the Australian Painted Snipe. 

Table 4-24 Nearby records of the Australian Painted Snipe 

Location Year Distance 
from FCP 

Habitat Source Reliability 

Duaringa region  

(-23.5,149.5) 

Pre-
1976 

90 km 
east 

Unknown. Location has a 
precision of 54 km. 

Birdlife 
Australia’s 
Historical bird 
Atlas  

Low 

Radio Station Reserve, 
Emerald  

(-23.5167,148.1667) 

1978 53 km 
south-
west 

Unknown. The 
coordinates associated 
with the record do not 
match the location of the 
Emerald radio tower, and 
neither location contains 
wetland habitat. 

Queensland 
Museum 
specimen 

 

Moderate 
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Location Year Distance 
from FCP 

Habitat Source Reliability 

Emerald 

(-23.5234,148.1636) 

1978 50 km 
south-
west 

Unknown. The recorded 
location “Emerald” was 
not specific enough to 
determine likely habitat. 

WildNet 
database 
(sourced 
from the 
Queensland 
Ornithological 
Society 
Newsletter) 

Low 

Clermont 

(-22.8234,147.6386) 

1991 100 km 
north 
west 

Unknown. Locality is 
urban but nearby habitat 
includes water treatment 
plant, farm dams and 
creeks. 

WildNet 
database 

Moderate 

Moranbah-Nebo 
region 

(-22.0, 148.5) 

Pre-
1976 

135 km 
north 

Unknown. Location has a 
precision of 54 km. 

Birdlife 
Australia’s 
Historical bird 
Atlas 

Low 

 

 Accordance with Guidelines 

The Survey Guidelines for Australia’s Threatened Birds (DEWHA 2010) recommends that area searches 

or transects through suitable wetlands be undertaken, in order to see or flush individuals. Targeted 

stationary observations at dawn and dusk of suitable foraging locations within wetlands may also be 

useful at locations with good visibility. Brief spotlight searches shortly after dusk may also detect birds. 

Stationary searches are to be undertaken over 10 hours spanning five days, while area searches and 

transects should be undertaken over 10 hours spanning three days. 

All wetlands within the FCP study site comprised either farm dams (mostly lacking vegetated edge 

habitat) or small ponds in gilgais and relic creek channels. The small size and scattered nature of the 

latter did not lend itself to stationary searches (these are most appropriate for larger wetlands, which 

can be scanned for extended periods with a telescope or binoculars).   

Area searches were undertaken at three locations in or near gilgai habitat for two person-hours each, 

and all permanent water (i.e., farm dams, Cooroora Creek impoundment upstream of the weir) was 

checked at least once each. Diurnal searches were undertaken in mornings and late afternoons over 

four days. Seasonal timing of surveys was sub-optimal for detecting the Australian Painted Snipe. Due 

to the heavy clay soils and unsealed tracks, access to the FCP study site during the wet season is highly 

restricted. While water remained in some gilgais during the May 2018 survey, this survey did not 

coincide with the maximum seasonal extent of habitat (flooded gilgais and grasslands) present on site. 

 Habitat Requirements 

The Australian Painted Snipe inhabits shallow, vegetated, muddy margins of freshwater (occasionally 

brackish) wetlands. Habitats include temporary and permanent lakes, swamps, claypans, flooded 
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grassland or saltmarsh, dams, rice crops, sewage farms and bore drains (DAWE 2020f). Typical sites 

possess rank emergent tussocks of grass, sedges, rushes, reeds or samphire, often with scattered 

clumps of Muehlenbeckia, canegrass or Melaleuca. They generally remain in dense cover when 

feeding, although may forage over nearby mudflats and other open areas such as ploughed land or 

grassland (DAWE 2020f). 

The Australian Painted Snipe is thought to breed primarily on or near small islands in very shallow 

wetlands with areas of exposed mud, dense low cover and sometimes some tall dense cover (DAWE 

2020f). However, it may also nest in and near swamps, dense canegrass and flooded areas, including 

samphire, grazing land, among cumbungi, sedges, grasses, salt water couch (Sporobolus virginicus), 

saltbush (Halosarcia) and grass (DAWE 2020f). 

The species is highly mobile and moves between areas of suitable habitat as these become available 

due to recent weather patterns. The Australian Painted Snipe requires suitable wetland areas even in 

drought conditions (DAWE 2020f). 

 Threats 

The primary threat to the Australian Painted Snipe is the loss and alteration of wetland habitat. This 

can occur through the following (DAWE 2020f): 

• Drainage of wetlands and the diversion of water to agriculture and reservoirs; 

• Decline in water quality due to increase nutrients and/or salts; 

• Conversion of some ephemeral wetlands to permanently ponded environments with excessively 
deep water and inappropriate bank habitat; 

• Reduction in the frequency of flooding; 

• Prolonged drought; 

• Grazing and trampling of wetland vegetation by cattle and sheep; and 

• Weeds, such as Parkinsonia aculeata, which infest floodplains but provide inadequate habitat. 

 
Introduced predators, such as the feral cat and fox, are also a potential threat to the species.  

 Regional Habitat Connectivity 

The Australian Painted Snipe is dispersive and/or migratory, and undertakes regular seasonal influxes 

into some regions and irruptive movements into others where it does not normally occur (DAWE 

2020e). This high mobility means that a single, connected population is considered to occur across 

much of Australia (DAWE 2020f). This mobility also means that there are unlikely to be any significant 

barriers to dispersal across much of Australia. 

There are very few permanent wetlands within 100 km of the FCP study site. Most wetlands presented 

on the Queensland Government’s Vegetation Management Wetland Map are either farm dams (with 

bare, grazed margins) or ephemeral wooded wetlands. Even the large impoundment created by 

Fairburn Dam (70 km south-west of the FCP) mostly lacks the shallow, muddy, vegetated margins 
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favoured by Australian Painted Snipe. This suggests that potential habitat is largely absent from the 

region during dry periods (approximately half of each year, and more so during drought). 

In contrast, habitat temporarily becomes locally widespread each wet season, as the extensive clay 

plains that dominate the Central Highlands flood and water fills gilgais and other smaller ponds. 

 Habitat in Project Site 

Habitat for the Australian Painted Snipe within the FCP study site is of marginal quality. Permanent 

natural wetlands are absent, and farm dams lack suitable vegetative cover. It is unlikely that the FCP 

study site would be used by the Australian Painted Snipe during the annual dry season or during 

drought periods. 

The FCP study site temporarily contains potential habitat for the Australian Painted Snipe following 

heavy rain events, when gilgais and ponds in the relic creek channels fill with water. Gilgais are 

distributed extensively on the clay soils along the terraces of Cooroora Creek and Sandy Creek, 

primarily in cleared pasture. A total of 143.5 ha of such habitat exist within the FCP site. This overlaps 

fully with habitat for the Ornamental Snake (Figure 4-8). 

The small size of each pond/gilgai and the lack of islands suggest that breeding is unlikely to occur 

within the FCP study site. Furthermore, the relative importance of the site as a wet season feeding 

habitat is probably minor given that the seasonal appearance of this habitat (over the summer 

months) coincides with widespread rain (and flooding of similar habitats) across extensive areas of 

northern and eastern Australia. Even within the Central Highlands, feeding habitat is likely to be 

temporarily widespread at any time that it is available within the FCP study site. As such, local flooded 

pastures and gilgais do not represent habitat that is limiting the population of the Australian Painted 

Snipe. 

 Mitigation Measures 

The FCP has been designed so that any impacts to gilgais and other temporary wetlands are minimised 

to the greatest extent practicable. Signage will be erected at the edges of Australian Painted Snipe 

habitat explaining its significance as an environmentally sensitive area and prohibiting access by 

vehicles or machinery. FCP staff and contractors will be informed of their obligation to protect the 

Australian Painted Snipe during site inductions, and the date and location of incidental observations 

of Australian Painted Snipe will be recorded during operations. 

A Weed Management Plan will be in place throughout the duration of operations. Weed hygiene 

practices and regular monitoring stipulated by this plan will limit the risk that Parkinsonia aculeata 

and other weeds are introduced to Australian Painted Snipe habitat.   
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Surface water and sediment control infrastructure will be installed in order to trap mine-affected 

water and prevent sediment from operations being deposited into nearby watercourses and 

floodplains. 

All Australian Painted Snipe habitat within the FCP site is currently grazed by cattle. Cattle typically 

graze heavily near gilgais due to access to surface water. High grazing intensities can remove aquatic 

and flooded vegetation favoured by the species as protective cover. The removal of cattle during 

mining operations will likely lead to improvements in the condition of Australian Painted Snipe habitat 

within the FCP site outside the disturbance footprint (i.e., 122.4 ha of retained habitat). 

 Residual Impacts 

No current permanent water sources (farm dams) will be disturbed by the FCP. The principal residual 

impact of the FCP on the Australian Painted Snipe will be the removal of 21.1 ha of wet season feeding 

habitat (gilgais within pasture) on the northern terraces of Sandy Creek. This impact will be 

permanent, due to the practical difficulties of restoring gilgais within rehabilitated mined land.  

The habitat to be removed has a moderate to high existing risk of loss under current land management 

practices. The habitat is located within cleared pastures supporting young A. harpophylla regrowth, 

which is regularly re-cleared to maintain open pastures for grazing. Under Queensland’s Vegetation 

Management Act 1999, this gilgai habitat is not mapped as “essential habitat” and is mapped as 

category X regulated vegetation. It therefore has no formal protection under the Vegetation 

Management Act 1999.  

The residual habitat loss proposed for the FCP will not affect connectivity of habitat for the highly 

mobile Australian Painted Snipe.  

Water impounded in gilgais within heavy clay originates solely from rainfall and surface run-off, and 

is not connected to, or influenced by, groundwater. Any impacts of the FCP on groundwater will 

therefore not affect local habitat quality for the Australian Painted Snipe.    

A water balance model developed for the site indicates that the water management system that is 

proposed is sufficient for capturing mine-affected and/or sediment-laden runoff from disturbed 

surfaces prior to this being released downstream. Consequently, the risk that the FCP will indirectly 

impact downstream habitat for the Australian Painted Snipe (through sedimentation of ponds within 

the floodplain of Cooroora and Sandy Creek) is negligible.  

While the FCP could potentially introduce new weed species to sites near Australian Painted Snipe 

habitat, this habitat is already currently dominated by exotic pasture grasses (C. ciliaris and U. 

mosambicensis) and Parthenium Weed (P. hysterophorus). Consequently, there is little potential for 

weed cover to increase as a result of the FCP. 

The temporary removal of cattle from Australian Painted Snipe habitat within the FCP site during 

operations will result in a rapid improvement of vegetative cover (grasses and aquatic herbs) in and 

around gilgais. This will improve the quality of 122.4 ha of wet season habitat, as well as the suitability 

of farm dams for the Australian Painted Snipe. Any improvements in habitat quality are, however, 
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likely to be short-term, as the future reintroduction of cattle (post-operations) would likely eliminate 

most gains achieved during the duration of operations.  

The loss of 21.1 ha of regionally abundant wet season feeding habitat is unlikely to result in a 

significant impact to the Australian Painted Snipe, as defined by the Matters of National Environmental 

Significance Significant Impact Guidelines 1.1 (Table 4-25) 

Table 4-25 Assessment of significance of impacts to the Australian Painted Snipe 

Significant Impact Criteria Does the FCP Meet This Criterion? 

Is there a real chance or possibility that the action will 
lead to a long-term decrease in the size of an 
important population of a species? 

No. 

The entire Australian population of the Australian 
Painted Snipe is considered to be a single population 
(DAWE 2020f). Widespread and abundant habitat 
across eastern and northern Australia during the wet 
season is unlikely to be limiting the size of the 
population. No dry season or drought habitat will be 
disturbed by the FCP. 

Is there a real chance or possibility that the action will 
reduce the area of occupancy of an important 
population? 

No. 

The entire Australian population of the Australian 
Painted Snipe is considered to be a single population 
(DAWE 2020f). The ability of the species to occupy 
extensive wet season foraging habitat in the local 
region will not be compromised.  

Is there a real chance or possibility that the action will 
fragment an existing important population into two or 
more populations? 

No.  

Australian Painted Snipe are highly mobile, and the 
FCP will not introduce any barriers to movement.  

Is there a real chance or possibility that the action will 
adversely affect habitat critical to the survival of a 
species*? 

No. 

While gilgai habitats to be removed represent 
potential wet season foraging habitat, it is unlikely 
that that these are necessary for the survival of the 
species, given the local and regional abundance of 
such habitat, and the fact that such habitat is 
unlikely to be limiting the species’ population. 

Is there a real chance or possibility that the action will 
disrupt the breeding cycle of an important 
population? 

No.  

Breeding is unlikely to occur at the FCP study site, 
given the small size of ponds and the lack of islands.  

Is there a real chance or possibility that the action will 
modify, destroy, remove or isolate or decrease the 
availability or quality of habitat to the extent that the 
species is likely to decline? 

No. 

Wet season feeding habitat is unlikely to be limiting 
the species’ population, and the minor reduction in 
amount of this habitat due to the FCP will not cause 
the species to decline. 
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Significant Impact Criteria Does the FCP Meet This Criterion? 

Is there a real chance or possibility that the action will 
result in invasive species that are harmful to a 
vulnerable species becoming established in the 
vulnerable species’ habitat? 

No. 

Feral predators are unlikely to affected by the FCP. 
There is the potential for Parkinsonia aculeata seed 
to be introduced to the site via contaminated 
vehicles and other machinery. Strict wash-down 
procedures and weed monitoring will be in place to 
ensure the risk of weed introduction is low. 

Is there a real chance or possibility that the action will 
introduce disease that may cause the species to 
decline? 

No. 

There are no known diseases threatening the 
Australian Painted Snipe, and no reason to suspect 
that actions associated with the FCP would increase 
this risk. 

Is there a real chance or possibility that the action will 
interfere substantially with the recovery of 
the species? 

No. 

The loss of an insignificant amount of wet season 
foraging habitat is not expected to affect the viability 
or recovery of the Australian Painted Snipe. 

*”Habitat critical to the survival of a species or ecological community” refers to areas that are necessary: (a) for activities 

such as foraging, breeding, roosting, or dispersal, (b) for the long-term maintenance of the species or ecological community 

(including the maintenance of species essential to the survival of the species or ecological community, such as pollinators), 

(c) to maintain genetic diversity and long term evolutionary development, or (d) for the reintroduction of populations or 

recovery of the species or ecological community. 

 Dunmall’s Snake 

The Dunmall’s Snake (Furina dunmalli) is listed as a vulnerable species under the EPBC Act. 

 Survey Records 

The Dunmall’s Snake was not recorded within the FCP study site. It has also not been recorded at 

nearby mines. There are no nearby records (recent or historical) of the species; however, it is known 

to occur to the north-west, east and south (Table 4-26). The FCP study site is therefore located near 

the edge of the species’ known geographical range. Throughout its distribution, the species is difficult 

to detect and occurs at low densities. It is often missed by fauna surveys. With the exception of a 

specimen recorded as collected in “Clermont”, all other records of the species in the broader region 

are from large tracts of remnant eucalypt forest, usually on low ranges with gravelly or sandy soils.  
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Table 4-26 Nearby records of the Dunmall’s Snake 

Location Year Distance 
from FCP 

Habitat Source Reliability 

Apsley State Forest, 
Clermont 

(-22.7484, 147.5844) 

1999 120 km 
north-
west 

Location described as 
“outskirts of Clermont”, and 
has 900 m precision. Location 
is within a large tract of 
Eucalyptus crebra, Acacia 
rhodoxylon and A. shirleyi on 
low ridges comprised of old 
sedimentary rocks with 
varying degrees of 
metamorphism. 

WildNet 
database 

High 

Clermont 

(-22.8319, 147.6342) 

1999 110 km 
north-
west 

Unknown. Locality is urban, 
but precision of the 
coordinate is listed as 1 km. 

Queensland 
Museum 
preserved 
specimen 

Moderate 

Mount Archer, 
Rockhampton 

(-23.35, 150.5667) 

1992 200 km 
east 

Location is in the foothills of 
a medium-sized range, where 
there is a mix of vegetation 
communities, including open 
forest (E. crebra, Corymbia 
citriodora) and vine thicket 
on granite-derived soil. 

Queensland 
Museum 
preserved 
specimen 

High 

Expedition National 
Park 

(-25.30, 149.17) 

1977 230 km 
south 

Mixed eucalypt forest on 
sandstone ranges. 

Queensland 
Museum 
preserved 
specimen 

High 

Waterton State Forest  

(-25.255, 149.89) 

2002 255 km 
south-
south-
east 

Mixed eucalypt forest on 
sandstone ranges 

Queensland 
Museum 
preserved 
specimen 

High 

 

 Accordance with Guidelines 

There are two national survey guidelines that describe techniques for surveying for the Dunmall’s 

Snake: the Survey Guidelines for Australia’s Threatened Reptiles (DSEWPaC 2011a) and the Draft 

Referral Guidelines for the Nationally Listed Brigalow Belt Reptiles (DSEWPaC 2011b). How surveys of 

the FCP study site adhered to these guidelines is discussed in Table 4-27.  Overall, the ecological 

surveys employed most trapping and survey techniques recommended by these guidelines, with the 

exception of driving roads and tracks following rain. There are no public roads near the FCP study site 

and, due to the heavy clay soils, unsealed farm track become impassable after rain. 
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Table 4-27 Recommended minimum survey effort required for assessing presence of Dunmall’s Snakes 

Technique Minimum Survey Effort FCP Survey 

Draft Referral Guidelines for the Nationally Listed Brigalow Belt Reptiles 

Spotlighting • Targeting water-inundated gilgais, 
wetlands, riparian habitats and the 
surrounding environment (e.g., roads) 
and large logs between dusk and early 
morning hours.   

• More effective on warm, humid 
evenings. 

• Survey over a minimum of 1.5 person-
hours per hectare for habitats of 
average complexity per targeted 
species. 

• Survey over a minimum of 3 nights. 

• At least one replicate survey, if the 
species is not detected. 

A total of 18 person-hours of spotlighting 
were undertaken within the FCP study 
area. 

Five spotlighting locations were within 
woodland habitat, and each site was 
surveyed for 3 person-hours. Each site 
was surveyed on one night, but different 
sites were surveyed on different nights. 
In total, spotlighting was undertaken 
within the FCP site over six nights. 

One shower fell during the May 2018 
survey, but the conditions were 
otherwise warm but relatively dry. 

 

One-off diurnal 
searches 

• Searching microhabitats, such as 
carefully turning woody debris, rocks 
and artificial debris, raking the soil 
surface or leaf litter beneath trees and 
looking beneath peeling bark for 
reptiles or their sloughs.  

• Optimal survey time is during the 
coolest parts of the day.  

• Survey over a minimum of 1.5 person 
hours per hectare for habitats of 
average complexity per targeted 
species.  

• Survey over a minimum of three days. 

• At least one replicate survey, if the 
species is not detected. 

Diurnal searches were undertaken at 11 
sites, involving a total of 17 person-hours 
of searching. 

Diurnal searches were undertaken in 
mornings and late afternoons over four 
days. 

 

Opportunistic 
surveys of roads 

• Actively look for reptiles whilst driving 
along roadways in your study area.  

• Especially following heavy rainfall 
events and during warm evenings for 
snakes. 

No public roads occur in or near the FCP 
study area. Dirt tracks on site become 
impassable after heavy rain, due to their 
high clay content. 
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Technique Minimum Survey Effort FCP Survey 

Pitfall and funnel 
trapping 

• Six 20 litre (500 mm deep) buckets 
evenly distributed under a 30 m drift 
fence where optimal microhabitats 
occur.  

• Place a funnel at each end of a pitfall 
line. 

• At least 2 replicates per habitat type.  

• Check every morning and early 
evening (after the optimal foraging 
periods) over four days. 

The trapping technique used for the FCP 
surveys involved fewer pitfalls (three) but 
more funnel traps (six) per drift fence. 

Five replicate sites were installed in or 
adjacent to potential Dunmall’s Snake 
habitat. 

At each site, traps were checked twice-
daily over four days. 

Survey Guidelines for Australia’s Threatened Reptiles 

No survey methods are known to reliably detect the species. The methods recommended below are likely to 
yield low returns. 

Driving roads at night, particularly after wet weather No public roads occur in or near the FCP 
study area. Dirt tracks on site become 
impassable after heavy rain, due to their 
high clay content. 

Diurnal searches under sheltering sites (rocks, logs or other large 
objects on the ground)  

Diurnal searches were undertaken at 11 
sites, involving a total of 17 person-hours 
of searching.  

Pitfall trapping Pitfall and funnel traps were installed at 
six sites, including five within potential 
Dunmall’s Snake habitat. 

 

 Habitat Requirements 

The Dunmall’s Snake is a poorly known species, and little is known about its habitat requirements. The 

few records are from a broad diversity of vegetation types and substrates, including (DAWE 2020g): 

• Forests and woodlands on black alluvial cracking clay and clay loams dominated by Brigalow 
(Acacia harpophylla) or other wattles, Callitris spp. or Allocasuarina luehmannii; 

• Various open forest and woodland associations, including Corymbia citriodora, Eucalyptus crebra, 
Eucalyptus melanophloia, Callitris glaucophylla and Allocasuarina luehmannii, on sandstone-
derived soils; 

• Edge of dry vine scrub; and 

• Ironstone duricrusts. 

 

Dunmalls’ Snakes have been found sheltering under fallen timber and ground litter and may use cracks 

in alluvial clay soils (DAWE 2020g). Dunmall’s Snakes eat small skinks and geckos (DAWE 2020g). 



  

Fairhill Coal Project  
Public Environment Report  

EPBC 2019/8549 

 

112 

 

The Draft Referral Guidelines for the Nationally Listed Brigalow Belt Reptiles (DSWEPaC 2011) defines 

suitable habitat for the Dunmall’s Snake as any forest or woodland within the range of the species. 

Important habitat is defined as suitable habitat within the Known/Likely-to-occur distribution of the 

species and any habitat corridors in between. 

 Threats 

The major threats to the Dunmall’s Snake include (DAWE 2020g): 

• the extensive clearing of habitat for development (mining and urban), agriculture or pasture 
improvement; 

• the extensive overgrazing of habitat by domestic stock; 

• the loss of fallen timber and ground litter, e.g. fuel reduction burns, firewood collection; 

• the invasion of habitat by predatory animals and introduced weeds; and 

• the possible drainage of swamps. 

 Regional Habitat Connectivity 

The extensively cleared agricultural landscapes of the region containing the FCP contain relatively little 

habitat for the Dunmall’s Snake. Furthermore, remaining habitat patches are frequently separated by 

expanses of treeless pastures, constituting a potential barrier to dispersal. 

The nearest large, contiguous tract (>2,000 ha) of suitable habitat occurs in the low ranges surrounding 

Ensham Mine, 8 km south-west of the FCP. Dunmall’s Snake has not been recorded at this mine site 

despite surveys there (Idemitsu 2020). 

The nearest known populations of the Dunmall’s Snake—at Clermont, Rockhampton and the 

Expedition Range—are not connected to the FCP study site via significant habitat corridors. Some 

connectivity is possible via very narrow bands of vegetation along the banks and flood plains of major 

watercourses. However, as the species prefers habitats between 200 to 500 m above sea level (DAWE 

2020g), these low-lying, narrow corridors probably do not constitute favourable habitat for the 

Dunmall’s Snake.  

The FCP study site lies near the edge of the known geographic range of Dunmall’s Snake (DSWEPaC 

2011) and, given the limited extent and poor connectivity of habitat within the region, it is doubtful 

that the species persists there. 

 Habitat in Project Site 

The FCP study site lies within, but near the edge of, the mapped range of the Dunmall’s Snake, 

according to the Draft Referral Guidelines for the Nationally Listed Brigalow Belt Reptiles (DSWEPaC 

2011). It lies outside the mapped Known/Likely-to-occur range. Habitat within the FCP study site is not 

connected to the mapped Known/Likely-to-occur range; the nearest location where the Dunmall’s 

Snake is known or likely to occur is at Clermont, which is separated from the project area by extensive 

tracts of cleared pastures. In accordance with definitions within the Draft Referral Guidelines for the 

Nationally Listed Brigalow Belt Reptiles, “woodland and forest” contained within the FCP study site is 

considered suitable habitat, but not important habitat.  
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“Woodland” and “forest” are structural vegetation classes, based on canopy height and cover. In 

accordance with standard definitions by Specht (1970), both classes are characterised by trees that 

are 10 m to 30 m tall. Forest has a crown cover of 50-80%, while woodland has a crown cover of 20-

50%. Therefore, any remnant, regrowth or non-remnant woody vegetation present within the FCP site 

that possessed trees taller than 10 m and exceeded 20% cover was considered suitable habitat for 

Dunmall’s Snake. A total of 105.1 ha of this habitat is present within the FCP site (Figure 4-9).  

Despite meeting the broad definition of suitable habitat described by DSEWPaC (2011), all habitat 

within the FCP site is below 200 m elevation (150-190 m above sea level), and is therefore is outside 

the known habitat range of Dunmall’s Snake (DAWE 2020g). Furthermore, the configuration of this 

habitat (long, narrow strips along watercourses) and lack of connectivity with known populations 

mean that the occurrence of Dunmall’s Snakes on site is unlikely. 

 Mitigation Measures 

The FCP has been designed to avoid impacting remnant and high-value regrowth vegetation to the 

greatest extent practicable. Disturbance to gilgai habitats has also been avoided to the greatest extent 

practicable.  

A Weed Management Plan will be in place throughout the duration of operations to limit the risk that 

new weeds are introduced to the site via the FCP. Putrescible wastes, with the potential to attract 

predators such as feral cats, foxes and dingos, will be stored in secure containers and disposed of 

offsite. 
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FCP staff and contractors will be informed of their obligation to protect Dunmall’s Snake during site 

inductions, and the date and location of incidental observations of Dunmall’s Snake (including 

potential roadkill) will be recorded during operations. Specimens will be submitted to the Queensland 

Museum for verification. 

All suitable habitats within the FCP site are currently grazed by cattle. Cattle typically graze heavily 

near gilgais and creeks (the locations of current habitat). High grazing intensities are a known threat 

to Dunmall’s Snake (DAWE 2020g). The removal of cattle during mining operations will likely lead to 

improvements in the condition of Dunmall’s Snake habitat within the FCP site outside the disturbance 

footprint (i.e., 97.4 ha of retained habitat). 

The short duration of the FCP will limit impacts of direct mortality through vehicular collisions in 

nearby operational areas.  

 Residual Impacts 

The FCP is predicted to have negligible residual impacts on Dunmall’s Snake. The species most likely 

does not occur in the local region, and important habitat is absent. A small amount (7.7 ha) of 

potentially suitable habitat will be cleared for the FCP; however, this habitat is not connected to 

known populations of the species.  

Habitats contained on site are currently dominated by exotic pasture grasses, and the FCP therefore 

has limited potential to worsen these infestations. The FCP is unlikely to alter the current risk posed 

by feral cats, foxes, pigs or cane toads. 

A water balance model developed for the site indicates that the water management system that is 

proposed is sufficient for capturing mine-affected and/or sediment-laden runoff from disturbed 

surfaces prior to this being released downstream. Consequently, the risk that the FCP will indirectly 

impact downstream habitat for the Dunmall’s Snake (through sedimentation of ponds and gilgais 

within the floodplain of Cooroora and Sandy Creek) is negligible.  

The quality of current habitat will be marginally and temporarily improved through the exclusion of 

cattle grazing during operations. These effects will be short-lived, as grazing is likely to be reintroduced 

following rehabilitation of the site post-mining. 

The Draft Referral Guidelines for the Nationally Listed Brigalow Belt Reptiles (DSEWPaC 2011) lists the 

following as high-risk significant impacts to Dunmall’s Snake: 

• The loss, fragmentation or change in the ecological character or function of important habitat, 
which is likely to adversely affect the recovery of one or more Brigalow Belt reptiles; 

• The fragmentation of important habitat or landscape corridors through the introduction of a 
barrier to dispersal; 

• The introduction of invasive weeds, including the deliberate or accidental sowing of pasture 
grasses, within 30 m of important habitat without appropriate and ongoing control measures; 

• Alteration of water quality or quantity affecting four or more hectares of important gilgai or 
riparian habitat; 



  

Fairhill Coal Project  
Public Environment Report  

EPBC 2019/8549 

 

116 

 

• Enabling the access of animal pests, including cats, pigs and cane toads, to important habitat 
without appropriate and ongoing control measures; 

• Cattle grazing activities resulting in the degradation of microhabitat features within important 
habitat patches (for important gilgai habitats, this only applies when gilgais contain surface water); 
and/or 

• Clearing four or more hectares of important habitat. 

 
The FCP will not result in any of the above impacts. The clearing of 7.7 ha of suitable habitat, which is 

unlikely to be occupied by Dunmall’s Snake, does not constitute a significant impact, as defined by the 

Matters of National Environmental Significance Significant Impact Guidelines 1.1 (Table 4-28). 

Table 4-28 Assessment of significance of impacts to Dunmall’s Snake 

Significant Impact Criteria Does the FCP Meet This Criterion? 

Is there a real chance or possibility that the action will 
lead to a long-term decrease in the size of an 
important population of a species? 

No. 

The FCP study site does not contain an important 
population of Dunmall’s Snakes. 

Is there a real chance or possibility that the action will 
reduce the area of occupancy of an important 
population? 

No. 

The FCP study site does not contain an important 
population of Dunmall’s Snakes. 

Is there a real chance or possibility that the action will 
fragment an existing important population into two or 
more populations? 

No. 

The FCP study site does not contain an important 
population of Dunmall’s Snakes. Regardless, the 
limited habitat connectivity that current exists along 
Cooroora Creek will not be compromised.  

Is there a real chance or possibility that the action will 
adversely affect habitat critical to the survival of a 
species*? 

No. 

It is unlikely that any habitats present on site are 
utilised by the species, let alone critical for its 
survival. 

Is there a real chance or possibility that the action will 
disrupt the breeding cycle of an important 
population? 

No.  

The FCP study site does not contain an important 
population of Dunmall’s Snakes. 

Is there a real chance or possibility that the action will 
modify, destroy, remove or isolate or decrease the 
availability or quality of habitat to the extent that the 
species is likely to decline? 

No. 

The FCP study site is of doubtful importance to 
Dunmall’s Snakes. Any actions on site are unlikely to 
impact the species to the extent that it is likely to 
decline. 
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Significant Impact Criteria Does the FCP Meet This Criterion? 

Is there a real chance or possibility that the action will 
result in invasive species that are harmful to a 
vulnerable species becoming established in the 
vulnerable species’ habitat? 

No. 

Cane toads, cats and exotic pasture grasses—
invasive species that threaten Dunmall’s Snake—are 
already widely established within the FCP area. The 
actions are not expected to substantially increase 
the abundance of these invasive species.  

Is there a real chance or possibility that the action will 
introduce disease that may cause the species to 
decline? 

No. 

There are no known diseases threatening Dunmall’s 
Snake, and no reason to suspect that actions 
associated with the FCP would increase this risk. 

Is there a real chance or possibility that the action will 
interfere substantially with the recovery of 
the species? 

No. 

The recovery of the species is thought to be primarily 
based on the identification and maintenance of 
areas of connective habitat between important 
populations (DSEWPaC 2011). The FCP study site 
does not contain such connective habitat. 

*”Habitat critical to the survival of a species or ecological community” refers to areas that are necessary: (a) for activities 

such as foraging, breeding, roosting, or dispersal, (b) for the long-term maintenance of the species or ecological community 

(including the maintenance of species essential to the survival of the species or ecological community, such as pollinators), 

(c) to maintain genetic diversity and long term evolutionary development, or (d) for the reintroduction of populations or 

recovery of the species or ecological community. 

 

 Additional Species Unlikely to be Present 

In addition to the nine species discussed in detail above, which had a moderate to high likelihood of 

being present within or (in the case of turtles) downstream of the FCP, 18 species were flagged by 

database searches as being potentially present in the region. Due to an absence of habitat on site, a 

lack of recent nearby records, or high current level of threat posed to the species, each of these were 

considered to have a low or no likelihood of being present within the FCP site (Table 4-29). The FCP is 

not expected to have a significant impact on any of these 18 species. 
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Table 4-29 Species flagged by database searches as being potentially present in the region, but considered to have low or no likelihood of occurrence within  
the FCP site. 

Species Common name Status* Habitat Is habitat present on site? Nearest record Most recent 
record within 

50 km 

Likelihood of 
occurrence 

Eucalyptus 
raveretiana 

Black Ironbox V Banks of watercourses where 
there is permanent subsoil 
moisture. 

Partly. The ephemeral 
watercourses on site do not 
provide year-round water. These 
were thoroughly searched for E. 
raveretiana. 

95 km east: Along 
permanent creeks that 
drain from the Boomer 
Range into the 
Mackenzie River. 

None Nil 

Dichanthium 
queenslandicum 

King Bluegrass E Native grasslands on cracking 
clay soil (especially those 
derived from basalt), where 
grazing intensity is low. 

Partly. Favoured basalt soils are 
absent. Cracking clay soils of other 
origins are present on site, but 
these support exotic pastures and 
are exposed to heavy grazing 
intensity. 

26 km east (2009): Non-
remnant grassland on 
basalt. 

2009 Low 

Dichanthium 
setosum 

Silky Bluegrass V Heavy soils (predominantly 
cracking clays or alluvium, 
often in gilgai) in woodland or 
open woodland usually 
dominated by Acacia 
harpophylla and/or Eucalyptus 
species, where grazing 
pressure is low. 

Partly. Suitable habitat was 
formerly present on site, but has 
been converted to exotic pastures, 
and is exposed to heavy grazing 
pressure. 

110 km south-south-west 
(1992): grassy eucalypt 
woodland on basalt. 

None Low 

Cadellia pentastylis Ooline V Vine-thickets or Acacia spp., 
usually on the edges of 
sandstone and basalt 
escarpments 

Partly. Ooline does inhabit Acacia 
harpophylla forest (present on 
site), but favoured escarpment 
habitat is absent. All potential 
habitat was thoroughly searched. 

75 km south-south-east 
(2017): Acacia shirleyi on 
lower slope of 
escarpment. 

None Nil 

Daviesia discolor 
 

V Heathland or open forest at 
high altitudes on sandstone or 
basalt. 

No. The species has never been 
recorded from clay plains. 

47 km north-west (1993): 
heathland on volcanic 
plug (>500 m above sea 
level). 

1993 Nil 
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Species Common name Status* Habitat Is habitat present on site? Nearest record Most recent 
record within 

50 km 

Likelihood of 
occurrence 

Erythrotriorchis 
radiatus 

Red Goshawk V Extensive tracts of native 
forest and woodland, 
favouring the ecotone 
between dense forest and 
open woodland, especially 
near rivers and wetlands. 

No. Agricultural land and pasture 
is rarely used, and breeding never 
occurs in fragmented landscapes. 

There are eight historical 
(pre-1976) records from 
within 100 km (most are 
near Duaringa), but the 
locations of these have a 
precision of ~100 km.  

Pre-1976 
(actual date 
unknown) 

Low 

Neochmia 
ruficauda ruficauda 

Star Finch 
(eastern) 

E Grasses and rushes growing in 
flooded areas and along the 
margins of waterways. 

Partly. Potential habitat on site 
has been highly modified by 
grazing and the introduction of 
exotic pasture grasses. Local 
populations are thought to be 
extinct. 

42 km east-north-east 
(1975): grassy banks of 
the Mackenzie River. 

1975 Low 

Poephila cincta 
cincta 

Black-throated 
Finch (southern) 

E Grassy, open woodlands and 
forests, typically dominated by 
Eucalyptus, Corymbia and 
Melaleuca 

No. Cleared agricultural 
landscapes are not suitable for the 
species, and the small ribbons of 
remnant habitat are unlikely to 
provide year-round supply of 
native grass seed, given the 
dominance of Buffel Grass. 

115 km east-south-east 
(1907): forests and river 
floodplains around 
Duaringa. 

None Nil 

Calidris ferruginea Curlew 
Sandpiper 

CE Intertidal mudflats in 
sheltered coastal areas, such 
as estuaries, bays, inlets and 
lagoons, and also around non-
tidal swamps, lakes and 
lagoons near the coast. It 
rarely also uses inland dams 
and wetlands. 

Partly. Dams and gilgais on site 
represent marginal habitat for the 
species, being located far from the 
coast and being small in size. 

70 km south-west: shore 
of Fairbairn Dam, a large 
water impoundment. 

None Low 

Dasyurus hallucatus Northern Quoll E Forests and woodlands, 
especially with escarpments, 
high-altitudes and near 
permanent fresh water. 

No. Extensively cleared 
agricultural landscapes on plains 
(with high densities of Cane Toads 
and few potential den sites) are 
unlikely to support the species. 

97 km west (1975): 
Volcanic plug with 
Eucalyptus orgadophila 
forest (altitude >400 m). 

None Low 
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Species Common name Status* Habitat Is habitat present on site? Nearest record Most recent 
record within 

50 km 

Likelihood of 
occurrence 

Onychogalea 
fraenata 

Bridled Nailtail 
Wallaby 

E Regrowth and edges of 
remnant Acacia harpophylla, 
where densities of cats and 
foxes is low. 

Partly. The vegetation along 
Cooroora Creek and Sandy Creek is 
potentially suitable for the species; 
however, without dedicated 
programs to control feral 
predators, the species is highly 
unlikely to occur on site. 

18 km south-south-east 
(1845): Riparian forest 
along Mackenzie River; 

49 km east (1974): 
Acacia harpophylla 
shrubland.  

1974 Low 

Macroderma gigas Ghost Bat V Large, humid cave systems 
with varied vegetation 
communities within 1-10 km. 

No. No cave systems occur in or 
within 10 km of the FCP study site. 

156 km east (1979-1983): 
andesite range 
supporting a mix of 
rainforest and eucalypt 
forest. 

None Nil 

Pteropus 
poliocephalus 

Grey-headed 
Flying-fox 

V Wet eucalypt forests and 
rainforests along the coast and 
nearby ranges. 

No. The species has not been 
recorded in the Central Highlands, 
and the cleared agricultural 
landscapes and dry climate are 
unfavourable for the species. 

230 km south-east 
(1960): suburban Bileola. 

None Nil 

Nyctophilus corbeni Corben's long-
eared Bat 

V Forest-dependent species 
inhabiting a broad range of 
vegetation dominated by 
Eucalyptus, Callitris and/or 
Allocasuarina leuhmannii. 
Extensive areas of remnant 
vegetation are required. 

No. The heavily cleared 
agricultural landscapes of the FCP 

site are unlikely to be suitable for 

the species, and the site is outside 
its known range. 

220 km south (2002): 
forested creek through 
low sandstone gorges. 

None Low 

Chalinolobus dwyeri Large-eared Pied 
Bat 

V Caves and overhangs in 
sandstone or rhyolite cliffs 
with high-fertility forest or 
woodland near watercourses 
within several kilometres. 

No. There are no potential roost 
sites within 10 km of the FCP site, 
and the project is outside the 
known range of the species. 

205 km south (1999): 
valley with Callitris 
glaucophylla forest in 
sandstone range  

None Low 
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Species Common name Status* Habitat Is habitat present on site? Nearest record Most recent 
record within 

50 km 

Likelihood of 
occurrence 

Delma torquata Collared Delma V Eucalypt forests with large 
rocks, logs, bark and other 
coarse woody debris, and 
mats of leaf litter. 

No. Rocks are absent from the FCP 
study sites and the species has 
never been recorded on clay plains 
within the Central Highlands. 

85 km south-east (1997): 
Forested sandstone 
plateau at 470 m 
elevation. 

None Nil 

Egernia rugosa Yakka Skink V Open-forests to low-
woodlands and scrub in land 
zones 3, 4, 5, 7, 8, 9 and 10. 
Colonies inhabit large hollow 
logs, cavities or burrows under 
large fallen trees, tree stumps, 
logs, stick-raked piles, large 
rocks and rock piles, dense 
ground-covering vegetation, 
and deeply eroded gullies, 
tunnels and sinkholes. 

Partly. The core range of the 
species is south of the Mackenzie 
River (a possible barrier to 
dispersal), although there are few, 
widely scattered records across 
northern Queensland. Potential 
habitat for the species occurs 
along Cooroora Creek (land zones 
3 and 9), but all of this falls within 
the zone of a 1-in-100 flood event. 
A burrowing species, with high site 
fidelity, poor dispersal ability and 
no local habitat outside the flood 
zone is unlikely to have persisted 
in the local landscape. 

There are two records 
from near Blackwater 
(1976 and 2000), but the 
locations of these have a 
precision of ~100 km, so 
the habitat is unknown 
and the records may not 
occur within 50 km of the 
site. 

2000  

(but see 
“Nearest 
record”) 

Low 

Lerista allanae Retro Slider E Vegetation occurring on mid- 
to dark-brown, non-cracking 
clay soils derived from basalt.  

No. Basalt is absent from the local 
region. The FCP is outside the 
known range of this highly 
specialised species. 

80 km west-north-west 
(2010): Litter beneath 
clumps of trees growing 
on basal plain. 

None Nil 

*Listed as vulnerable (V), endangered (E) or critically endangered (CE) species under the EPBC Act. 
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4.3 A Water Resource in Relation to Coal Seam Gas and Large Coal Mining 

Developments  

 

This section describes the existing environment for groundwater resources which may be affected by 

the FCP. It also describes any potential impacts to groundwater values associated with the FCP. 

A desktop groundwater assessment was carried by Hydrogeologist.com.au, using data and existing 

assessment information provided by the proponent and publicly available reports and data. The 

assessment addresses the following key groundwater components: 

• review of the FCP in relation to local geology and hydrogeology; 

• identification and description of the existing groundwater environment including environmental 
values and third-party users; 

• development of a conceptual groundwater model; 

• impact assessment numerical modelling of the groundwater regime including calibration to 
observed data and sensitivity to boundary conditions and model parameters; 

• assessment of drawdown, groundwater inflows and water levels within the final depression; and 

• identification of potential impacts to groundwater resources and proposed mitigation strategies, 
including an assessment of impacts to the environmental values of groundwater. 

The outcomes of the assessment based on the available information are outlined below. 

 Aquifers 

Regionally, groundwater occurs within three main geological units: 

• Quaternary alluvium; 

• Tertiary sediments; and 

• Permian coal measures. 

 

 Quaternary Alluvium 

The main aquifers accessible to vegetation and human users are located within the Quaternary 

alluvium, which occurs in discontinuous lenses along major streams and rivers throughout the Nogoa 

and Mackenzie River sub-catchments of the Fitzroy River. The nearest major occurrence of alluvium 

with the potential to form a significant aquifer is associated with the Mackenzie River approximately 

20 km south-east of the FCP site boundary. A narrow band of Quaternary alluvium occurs within the 

vicinity of the FCP along Cooroora Creek, a tributary of the Mackenzie River.  

Groundwater in this alluvium is unconfined and associated with ephemeral surface water flow, 

resulting in the alluvium being often dry or only partially saturated. The alluvium consists of clay, silt, 

sand and gravel. This alluvium extends up to 20 km upstream of the proposed open pit location, with 

a width ranging between 200 m (in upstream sections of the creek) to 800 m (in the middle and 
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downstream sections of the creek). Downstream of the FCP, the Quaternary alluvium becomes 

significantly wider, exceeding 8 km in some parts. A series of geological cross-sections have been 

developed using resource and exploration drill hole data across the FCP. A map detailing the locations 

of these cross-sections is presented in Figure 4-10. 

1:100,000 scale regional geological mapping available from the Department of Natural Resources, 

Mines and Energy (DNRME) does not show any alluvium present along Sandy Creek. The mapping was 

supported by the absence of alluvium in monitoring bores and exploration holes drilled near Sandy 

Creek. 

Representations of the Quaternary alluvium associated with Cooroora Creek are presented in cross-

sections A-A’ (Figure 4-11) and D-D’ (Figure 4-14). The Quaternary alluvium (where present) is often 

underlain by Permian sandstone, which is generally of low permeability and is considered to be an 

aquitard.  

Given the regional dip of the Permian coal measures to the west or north-west, there are isolated 

areas of the alluvium west of the FCP site that are directly underlain by coal seams. An example of this 

is observed at FH006 (Figure 4-10) which contained alluvium directly overlying coal. However, the coal 

seam observed beneath the alluvium at FH006 will not mined by the project (this seam is 

stratigraphically above the mined coal seams). 
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Figure 4-11 A-A’ cross-section 
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Figure 4-12 B-B’ cross-section 
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Figure 4-13 C-C’ cross-section 
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Figure 4-14 D-D’ cross-section 
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There is one bore (FHMB01) in the vicinity of FCP that accesses groundwater from the Quaternary 

alluvium along Cooroora Creek. This monitoring bore is located on Cooroora Creek close to the eastern 

lease boundary. At FHMB01, the alluvium consists of 2 m of clay soil overlying approximately 8 m of 

clayey sand. When FHMB01 was installed in June 2018, groundwater was first encountered in the drill 

hole at the very base of the alluvium directly overlying the highly weathered bedrock (clay). The 

standing water level (SWL) was measured at 9.36 metres below ground level (mBGL), indicating that 

the saturated thickness of the alluvium at FHMB01 is about 0.6 m. Measured yield from this bore was 

very low (<0.1 L/s) and water quality was highly saline (44,600 µS/cm), suggesting that the aquifer 

potential of the Cooroora Creek alluvium is very limited.  

At resource drill hole FH006, the alluvium extends to approximately 11.5 m mBGL, comprising 

approximately 4 m of soil, 1.5 m of clay, 4 m of sand and 2 m of gravel at the base, overlying 4.5 m of 

coal. However, FH006 is located approximately 2 km to the north of the proposed mine area and the 

coal seam intersected in this drill hole will not be mined as part of the FCP. 

At FHMB02, alluvium consists of 2 m of clay soil and 4 m of clayey silt, overlying weathered sandstone. 

The Quaternary alluvium intersected at FHMB02 is unsaturated. 

 Tertiary Sediments 

At the FCP, no bores have intercepted Tertiary sediments or basalt, and local surface geology mapping 

(refer Figure 4-10) shows that Tertiary sediments only occur 2 km north-east of the FCP site. 

Exploration and monitoring bore drill logs from across the FCP site indicate that the Permian coal 

measures are generally overlain by a thin (<10 m thick) layer of colluvium or in-situ weathered 

sandstone (i.e. weathering derived regolith), rather than Tertiary sediments. Therefore, it is highly 

likely that the FCP site does not host any Tertiary sediment. Regionally, pockets of fresh to brackish 

groundwater have been identified in Tertiary basalts. This includes bores RN 90338 (8.3 km south-

west of ML 700043) and RN 89347 (9.4 km west of ML 700043). These bores have yields <1 L/s and 

likely intersect localised, semi-confined aquifers. 

 Permian Coal Measures 

Primarily, groundwater in the region occurs in the confined Permian sandstone, siltstone and 

mudstone units and associated coal seams of the Burngrove and Fair Hill Formations. Regionally, the 

coal seams are considered to be the more dominant transmissive units of the Permian coal measures. 

The coal seams act as effective water-bearing and permeable units due to their low strength and high 

fracture potential. The depth to, and thickness of, the coal seams are spatially variable. In the vicinity 

of the FCP, coal seams average 12 m in thickness with seams up to 20 m thick.  

The non-coal sedimentary units of the Fair Hill Formation tend to be tuffaceous in nature with high 

clay content. The fine-grained, consolidated and lithified nature of these non-coal sedimentary units 

results in low aquifer potential with much of the water-bearing units acting as aquitards. Interburden 

between the Permian coal seams generally forms un-fractured aquitards that limit vertical 

groundwater movement.  

The MacMillan Formation mudstone and siltstones underlying the Fair Hill Formation likely act as a 

regional aquitard, confining the even deeper coal measures of the German Creek Formation. 
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The depth to groundwater in the Fair Hill Formation at FCP is on average 14 mBGL. The highest-yielding 

FCP monitoring bore (FHMB02) intercepted groundwater in a coal seam at 11 mBGL. 

 Groundwater Recharge 

The hydrologic cycle at the FCP site is dominated by low rainfall, high evaporation rates and limited 

diffuse recharge, which largely occurs uniformly over the landscape (Scanlon et al. 2002). DES 

published a selection of maps (DEHP 2011) visualising groundwater characteristics of the greater 

Fitzroy Basin. The maps place the FCP site into a low rainfall, low recharge area of the Highlands 

Groundwater Management Area of the Water Plan (Fitzroy Basin). 

Recharge of groundwater occurs predominantly through infiltration of rainfall. Additional localised 

recharge may occur through slow infiltration of ponded surface water along Cooroora Creek. Extensive 

small ponds (gilgais) over clay-rich alluvium adjacent to Cooroora Creek are evident in aerial imagery. 

Heavy clay content in surficial soils mean that these ponds have little connectivity to underlying 

groundwater. Significant evaporation/evapotranspiration in ponds above surficial clays and 

subsequent slow infiltration may be one of the mechanisms resulting in salinisation of groundwater 

in the region. Some recharge may also occur through the infiltration of surface water into the 

underlying Permian strata below Sandy Creek. 

 Groundwater Flow 

Groundwater levels from FCP monitoring bores indicate that the groundwater flow generally follows 

topography. Within the mining area, groundwater typically flows along the strike of the coal seams 

and converges towards the topographic low formed by Cooroora Creek. It then flows south-east along 

the creek alignment.  

Groundwater elevations in the Fair Hill Formation at the FCP range between 148 mAHD and 156 mAHD 

(Figure 4-15), with only one bore (FHMB01) along Cooroora Creek recording saturated alluvium with 

a groundwater elevation of approximately 141.6mAHD. FHMB02 intersected alluvial material to a 

depth of 6 m (approximately 147 mAHD); however, the alluvium was dry. The occurrence of 

groundwater within the alluvium is discontinuous, comprising an isolated zone of partially saturated 

alluvium.  

As discussed previously, it is highly likely that the FCP site does not host any Tertiary sediments and 

therefore no groundwater flow associated with these sediments. The majority of groundwater flow 

would occur through the Permian coal measures.  

A regional potentiometric surface map for the Permian coal measures is presented below in Figure 

4-16, which is consistent with the statement above that groundwater flow generally follows 

topography. 
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 Surface Water – Groundwater Connectivity 

A review of drillhole lithology, water level and water quality data suggest very little potential for 

surface water – groundwater connectivity. 

Bore data shows that the water-bearing potential of alluvium is variable across the site (two out of 

three bores did not intercept any groundwater in the alluvium) and, where groundwater does occur 

in the alluvium in the south-east of the FCP site, it remains well below (> 9 m) the stream bed elevation. 

In addition to this, the groundwater within the alluvium at FHMB01 is highly saline, which contrasts 

with fresh surface water recorded on site. 

The most recent (i.e. shallowest) deposits of alluvium associated with Cooroora Creek are 

predominantly clay and silt-rich, limiting the potential for ephemeral surface water to flow through 

the bed of Cooroora Creek to recharge alluvial groundwater locally. These clay and silt-rich deposits 

would also prevent groundwater stored within any deeper, underlying, coarse-grained alluvium from 

discharging into the stream even if hydraulic gradients were sufficient to allow this to occur. This is 

confirmed by the baseline data for the wet season collected by NRC (2018), which found fresh pooling 

water in Cooroora Creek, which was likely to have originated from recent rainfall.  

The alluvium is generally underlain by weathered Fair Hill Formation with high clay content. The clay 

present in the base of the alluvial channel and the underlying rock would act as a localised aquitard 

and would minimise any potential flow or interaction of groundwater between the Quaternary 

alluvium and the Fair Hill Formation. Additionally, the high electrical conductivity (EC) results seen in 

groundwater quality samples collected from FHMB01 (ranging from 44,000 to 47,000 µS/cm) indicate 

that high levels of evaporation and low infiltration rates occur in the clay-rich sediments at the base 

of the Quaternary alluvium. The EC values are significantly higher than those seen in the underlying 

Fair Hill Formation (which range from 4,900 to 25,000 µS/cm), supporting the conclusion that there is 

little to no connectivity between the Quaternary alluvium and the Fair Hill Formation. 

While no alluvium is currently recognised along Sandy Creek, it is reasonable to assume that similar 

geological conditions would exist, with clay present in the weathered Fair Hill Formation near surface 

acting as an aquitard that would minimise any flow of groundwater from the surface to the underlying 

Fair Hill Formation.  

 Conceptual Model 

A conceptual model of the hydrogeology of the FCP site has been developed to help visualise the 

water-bearing zones likely to be affected by the FCP. The conceptual model was developed using site 

data, where available, and regional datasets obtained through the Queensland Globe database. The 

location of the cross section is consistent with section line A-A’ (refer Figure 4-11). 

The conceptual model is presented as a cross section. The cross section (Figure 4-17) includes general 

stratigraphy and lithology, an approximation of groundwater level and flow directions, and the 

approximate pit and rock dump locations. The components of the conceptual groundwater model are 

discussed below. 
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Figure 4-17 Conceptual model cross section for the FCP site 

The conceptual cross section (refer Figure 4-17) includes the entire length of the FCP site, as well at 

least 2 km beyond its boundaries in either direction. This allows a good resolution of the groundwater 

system within and in close vicinity of the mining infrastructure. 

 Stratigraphy 

To robustly represent the site geology in the conceptual model, fence diagrams (refer Figure 4-11 to 

Figure 4-14) were developed using drill logs from the exploration holes, groundwater monitoring 

bores, DNRME registered bores and detailed geological mapping from DNRME.  

The base of weathering was inferred at 9 mBGL from the median depth of weathering observed in 

monitoring bores FHMB02 through to FHMB07. The Tertiary sediments mapped on the eastern end 

of the cross section were inferred from the DNRME detailed geological mapping. As discussed 

previously, these Tertiary sediments are not present within the FCP and as a result will have no 

influence on groundwater flow at the FCP. 

The contact between the Fair Hill Formation and the MacMillan Formation was inferred from the 

location of the Fair Hill 2 coal seam (derived from exploration holes drill logs), which is located at the 

bottom of the Fair Hill Formation. For the conceptual model, the MacMillan Formation was assumed 

to be of a constant thickness of approximately 70 m (Prouza, 1977). The German Creek Formation is 

assumed as a basement unit and will not be impacted by the FCP. The general dip angles for the 

Permian coal measures were inferred from the known structural geology of the area (ROM Resources 

2013).  

The thickness of the alluvium along Cooroora Creek is represented as 10 m based on bore logs from 

FHMB01 (10 m) and FH006 (10.5 m). No alluvium is represented along Sandy Creek as the detailed 

DNRME geological map does not indicate the presence of Quaternary alluvium along Sandy Creek. 
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Monitoring bores FHMB05 and FHMB06 are drilled on either side of Sandy Creek and neither bores 

intercepted alluvial deposits. 

 Groundwater Level and Flow Directions 

For the conceptual model, the groundwater level in the Cooroora Creek alluvium was estimated using 

the SWL measured at bore FHMB01 (9.4 mBGL). It is known from other bores and drill holes that the 

alluvium is only partially saturated along its extent and in some areas is known to be dry. 

The potentiometric levels and groundwater flow directions in the Permian coal measures were 

assessed using the water levels measured in site monitoring bores installed in the Fair Hill Formation 

(refer Figure 4-15). East of the FCP, where a lack of Permian bores means that no potentiometric 

surface could be directly measured, the groundwater level in the Permian coal measures was 

projected from that measured in bore FHMB07 (i.e. under the assumption that the Permian 

groundwater level and the alluvium groundwater level are in equilibrium at the eastern part of the 

lease). 

 Mining Infrastructure 

The location of mining infrastructure during the seven-year period was provided by Fairhill Coking Coal 

Pty Ltd (FCC). To visualise the total extent of the pit in the cross section, the total extent of excavation 

was considered from year 1 to year 7. Similarly, the final extent of the rock dump is also considered.  

 Numerical Model 

The following section summarises the development, calibration, sensitivity analysis and results from 
the numerical model. 

 Model Overview 

A two dimensional (2D) numerical model was developed using MODFLOW-SURFACT to predict 

drawdown from the FCP. Whilst 2D models are constructed in the same manner as 3D models, they 

are generated with a single cell width in a 2D plan. As the model was constructed as a vertical 2D 

model (or cross-sectional model), the model is filled along the X and Z directions, with the Y direction 

limited to a single row of cells. Two dimensional numerical models are generally considered suitable 

for developing a broad understanding of the major groundwater flow features in an area prior to the 

development of a 3D model. 

The main assumption in the generation of a 2D model is that the model is aligned with the primary 

direction of groundwater flow, and there must be negligible flow orthogonal to the plane being 

modelled. The 2D model was rotated slightly to best align with the direction of groundwater flow and 

extended to ensure drawdown did not interact with the model boundaries. The horizontal extent and 

orientation of the 2D model is illustrated below in Figure 4-18.   
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Figure 4-18 Horizontal extent of 2D model 

The model design was based on the conceptual model presented in Figure 4-17. The surface elevation 

of the model (top of layer 1) was generated using 5 m topographic contour files. The depth and extent 

of the geological formations were consistent with those presented in the conceptual model (refer 

Figure 4-17).  

The model comprises three layers; the first layer is uniform, 10 m thick and represents the Quaternary 

alluvium and the weathered regolith of the Fair Hill Formation. The second layer (Fair Hill Formation) 

varies in thickness, from 150 m toward the west to 10 m in the east. The third layer represents the 

MacMillan Formation, which is the basement of the model with a flat bottom elevation of 50 mAHD 

(Figure 4-19). 
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Note: Layer 1 Cooroora Creek alluvium in pink, Layer 2 - Fair Hill Formation in blue, Layer 3 - MacMillan Formation in green. 

Figure 4-19 2D MODFLOW-SURFACT model  

The numerical model was developed in consideration of the Australian Groundwater Modelling 

Guidelines (Barnett et al. 2012).  

 Model Parameters and Boundary Conditions 

Hydraulic properties for each model layer have been captured from the proposed groundwater 

monitoring network where possible. When site data was not available, values from literature have 

been used. The model parameters and boundary conditions are summarised below in Table 4-30. 
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Table 4-30 Groundwater model inputs 

 

 Model Calibration 

Model calibration involves refining the hydrogeological framework, hydraulic properties and 

boundary conditions of the model to achieve the desired degree of correspondence between the 

model simulations and observations of the groundwater flow system (Aquaterra 2000). The model 

was calibrated to meet the following objectives:  

• Establish a combination of parameters that both satisfy the conceptual model assumptions and 
match calibration objectives with the lowest error limit; 

• Evaluate the sensitivity of the model calibration; and 

Parameter Description Initial 
Value 

Min Max Data 
Source 

Kx1 Horizontal hydraulic conductivity -  

MacMillan Formation 

5.00E-03 5.00E-05 5.00E-02 Literature 
values 

Kx2 Horizontal hydraulic conductivity - Alluvium 0.1 0.01 1 Literature 

value/estimate 

Kx3 Horizontal hydraulic conductivity – Fair Hill  

Formation 

0.016 0.0016 0.16 slug tests 
median 

Kz1 Vertical hydraulic conductivity - MacMillan  

Formation 

5.00E-04 5.00E-06 5.00E-03 ratio of Kx 

Kz2 Vertical hydraulic conductivity - Alluvium 1.00E-02 1.00E-03 1.00E-01 ratio of Kx 

Kz3 Vertical hydraulic conductivity – Fair Hill  

Formation 

1.60E-03 1.60E-04 1.60E-02 ratio of Kx 

r1 Recharge - Fair Hill Formation 6.50E-06 6.50E-07 6.50E-05 0.5% rainfall 

r2 Recharge – Alluvium 6.50E-05 6.50E-06 6.50E-04 5% rainfall 

et1 Evapotranspiration - Fair Hill Formation 0.001 0.0001 0.01 Estimate 

et2 Evapotranspiration – Alluvium 0.002 2.00E-04 2.00E-02 Estimate 

etd1 Evapotranspiration depth - Fair Hill Formation 2.00E+00 1.00E+00 4.00E+00 Estimate 

etd2 Evapotranspiration depth - Alluvium 4.00E+00 1.00E+00 6.00E+00 Estimate 

ghc1 GHB conductance - Alluvium 0.016 1.00E-04 10 slug tests 
median 

ghc2 GHB conductance - Eastern boundary 0.016 1.00E-04 0.1 slug tests 
median 

ghc3 GHB conductance - Western boundary 0.016 0.0001 0.1 slug tests 
median 

ghc4 GHB conductance - Fair Hill Formation below 
alluvium 

0.1 0.0001 10 Literature 

value/estimate 

ghh1 GHB head – Alluvium (mAHD) 134.2 134.2 134.2 FHMB01 

ghh2 GHB head - Eastern boundary (mAHD) 172.5 160 180 Median SWL in  

Permian 

ghh3 GHB head- Western boundary (mAHD) 220 200 240 RN67014 

ghh4 GHB head - Fair Hill Formation below  

alluvium (mAHD) 

134.2 134.2 134.2 FHMB01 
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• Run a steady state model that allows:  

o Estimation of the spatial distribution of groundwater levels; 

o Estimation of the parameters that have the greatest influence on groundwater levels 
within the model framework; and 

o Visualize drawdown from pit development. 

The model calibration involved the use of PEST, an automated calibration tool (Doherty et al. 2010), 

and a second manual calibration step. The calibration was carried out according to the following 

process:  

• Generation of an initial dataset within parameter bounds and constraints estimated from the 
conceptual hydrogeological model and relevant data sources; 

• Groundwater level target selection for both the Quaternary alluvium and the Fair Hill Formation; 

• Automated calibration using PEST; 

• Review of the PEST calibration parameters for consistency with the conceptual model 
assumptions; and 

• Second manual calibration to obtain a combination of parameters that both satisfy the conceptual 
model assumptions and match calibration objectives with the lowest error limit. 

 
Nine water level targets were used to calibrate the model (Table 4-31). Without existing bores in the 

cross section selected, hypothetical water target levels were set up using the following general 

assumptions, in accordance with the conceptual model: 

• Water level along Cooroora Creek (i.e. In the alluvium) is equal to 9.4 mBGL; 

• Water level in the Permian coal measures is based on the potentiometric water contours (refer 
Figure 4-16). Toward the east where no contours are available, a target point was defined based 
on data for FHMB07; and 

• Targets are located at regular intervals. 

 
During the calibration, targets within the Quaternary alluvium and within the pit footprint were 

weighted higher than those further away. This was carried out so the model calibration focussed on 

these areas to best reproduce groundwater levels in the pit area and any associated drawdown in the 

alluvium. The calibration target weightings are summarised in Table 4-31. 

Table 4-31 Water level targets 

Target name Location 
(horizontal) 

Model layer Groundwater 
elevation (mAHD) 

Weight 

T1 Fair Hill Formation, 
8.5 km west of 
Cooroora Creek 

2 190 1 
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Target name Location 
(horizontal) 

Model layer Groundwater 
elevation (mAHD) 

Weight 

T2 Fair Hill Formation, 
7.5 km west of 
Cooroora Creek 

2 177 1 

T3 Fair Hill Formation, 
6.5 km west of 
Cooroora Creek 

2 169 1 

T4 Fair Hill Formation, 
5.5 km west of 
Cooroora Creek 

2 163 1 

T5 Fair Hill Formation, 
within the pit 
footprint 

2 157.5 1 

T6 Fair Hill Formation, 
within the pit 
footprint 

2 152 4 

T7 Quaternary 
alluvium, to the 
west 

1 134.6 6 

T8 Quaternary 
alluvium, to the 
east  

1 132.9 6 

T9 Fair Hill Formation, 
1.5 km east of 
Cooroora Creek 

2 160 1 

 

Calibrated parameters are provided in Table 4-32. 

Table 4-32 Calibrated model parameters 

Parameter Description Calibrated 
value 

Unit 

Kx1 Horizontal hydraulic conductivity – MacMillan Formation 5.00E-05 m/d 

Kx2 Horizontal hydraulic conductivity - Alluvium 0.37 m/d 

Kx3 Horizontal hydraulic conductivity – Fair Hill Formation 1.61E-03 m/d 

Kz1 Vertical hydraulic conductivity – MacMillan Formation  5.00E-06 m/d 

Kz2 Vertical hydraulic conductivity – Alluvium 1.77E-02 m/d 

Kz3 Vertical hydraulic conductivity – Fair Hill Formation 1.60E-03 m/d 

r1 Recharge - Fair Hill Formation 2.85E-07 m/d  

r2 Recharge – Alluvium 5.70E-07 m/d 

et1 Evapotranspiration - Fair Hill Formation 1.00E-02 m/d 



  

Fairhill Coal Project  
Public Environment Report  

EPBC 2019/8549 

 

141 

 

Parameter Description Calibrated 
value 

Unit 

et2 Evapotranspiration – Alluvium 2.00E-02 m/d 

etd1 Evapotranspiration depth - Fair Hill Formation 4 m 

etd2 Evapotranspiration depth - Alluvium 5.27 m 

ghc1 GHB conductance - Alluvium 0.30 m2/d 

ghc2 GHB conductance - Eastern boundary 0.00161 m2/d 

ghc3 GHB conductance - Western boundary 0.00161 m2/d 

ghc4 GHB conductance - Fair Hill Formation below alluvium 0.00161 m2/d 

 

 Sensitivity Analysis 

Sensitivity analysis provides an indication of how sensitive the model results are to a variation of each 

input parameter. A sensitivity analysis was carried out as part of the PEST calibration process. In PEST, 

the sensitivity analysis computes sensitivities of the objective function to changes in all parameters. 

The sensitivity analysis presented in Figure 4-20. shows that the main recharge zone (r1) and the 

horizontal hydraulic conductivity of the Fair Hill Formation (Kx3) are the most sensitive parameters, 

followed by the horizontal hydraulic conductivity of the Quaternary alluvium (Kx2) and the extinction 

depth of the main evapotranspiration zone (ed1). 

 

Figure 4-20 Sensitivity analysis from PEST run 

Further sensitivity analyses were performed on the two most sensitive parameters (r1 and Kx3). Each 

parameter was changed alternatively up to one order of magnitude with the aim to obtain several 

calibrated models with different parameters. For Kx3, the calibrated anisotropy ratio (Kz/Kx=1) was 

applied to each scenario. Although the general head boundary (GHB) conductance was not identified 
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as a sensitive parameter, the hydraulic conductivity value in each GHB was attributed the value of the 

corresponding layer, for consistency purposes.  

 Climate Change 

Climate change should be considered for mining projects with extensive development schedules (i.e. 

greater than 10 years). The sensitivity analysis presented in Figure 4-20, includes variations in recharge 

rate which are far greater than the anticipated average rainfall rate change due to global warming 

over the next seven years. Given the relatively short duration (seven years) of the proposed 

operations, gradual changes in precipitation and evaporation are unlikely to change the predictions 

and impacts presented. 

 Model Predictions 

The model was designed to provide a prediction of drawdown arising from the FCP. 

 Permian Coal Measures Drawdown 

The model indicates that the 1 m drawdown radius is expected to extend approximately 3 km from 

the centre of the proposed pit and 1.3 km to 2.3 km from the pit’s edge, depending on direction (Figure 

4-21). The model predicts a 95% confidence interval for this drawdown prediction based on the 

sensitivity analysis. According to these confidence intervals, the maximum likely radius of the 1 m 

drawdown is 3.7 km from the centre of the pit (Figure 4-21). 

This prediction of drawdown within the Fair Hill Formation is likely to be conservative. Drawdown 

predictions from 3D numerical flow models in the Bowen Basin indicate that the drawdown will more 

than likely propagate along the strike of the coal seams rather than up and/or down the dip of these 

coal seams. Typically, the permeability of coal seams decreases with depth and, with this reduction in 

permeability (down the dip of the coal seams), the extent and magnitude of drawdown will reduce. 

Similarly, in an up-dip situation, coal seams that outcrop at surface (or subcrop in the sub-surface) are 

not physically continuous or extensive. Drawdown is therefore not able to propagate along 

outcropping coal seams. The variable conductivity of coal seams at different depths, combined with 

confinement by low-permeability overburden and underburden material, typically leads to 

preferential depressurisation of mid-depths. 

In light of the above preferential depressurisation, drawdown to the south-west of the open pits (along 

the strike of the coal seams) will likely be consistent with what is presented in Figure 4-21, but 

drawdown to the north-west and south-east of the open pits (in the direction of the dip) will likely be 

less than what is presented in Figure 4-21.  

The extent of drawdown will be constrained by the confining, lower permeability layers within the 

Permian coal measures and the reduction in permeability with depth. 
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 Alluvium Drawdown 

The maximum drawdown in the Cooroora Creek alluvium was simulated by model S2 at 0.6 m. This 

indicates local desaturation of the Quaternary alluvium. Because of the way the 2D model represents 

the alluvium, the maximum possible spatial extent of drawdown (the upper 95% confidence interval 

for 1 m drawdown) within the Quaternary alluvium would be consistent with the predicted drawdown 

radius for the Fair Hill Formation, which is 3.7 km from the centre of the proposed pit. 

However, this prediction of drawdown within the Quaternary alluvium is likely to be conservative. It 

is known from groundwater level observations that the Quaternary alluvium is only partially saturated 

within the project area and often dry.  

Where the Quaternary alluvium is known to be saturated there is a minimal thickness of saturated 

sediments in the base of the alluvium. The drawdown impact to the alluvium would therefore be 

limited to those areas where the coal seams to be mined by the FCP are in direct hydraulic connection 

with the Quaternary alluvium. In addition to this, drawdown within the alluvium can only occur in 

those areas where the alluvium is saturated. These combined areas are highly likely to be constrained 

in a region along geological strike of the FCP and a drawdown extent within the alluvium some 1 km 

from the edge of the open pits is considered more likely. 

 Uncertainty in the Model Predictions 

The sensitivity analysis indicates that the predicted/modelled drawdowns did not vary significantly 

with the changes to the model parameters, indicating that horizontal flow is a dominant factor in the 

model results. 

GHBs were applied to both ends of the 2D model and at the location of Cooroora Creek. Essentially, 

GHBs work to force the model to keep the groundwater levels at a specified height. While there is 

little difference in the drawdown extents calculated during the sensitivity analysis, these results only 

reflect the influence of the parameters tested. It is likely that alteration of the GHB heads applied to 

the model would affect the modelled drawdown. In particular, the GHB applied to the Cooroora Creek 

is likely to be influencing (or constraining) the modelled extent of drawdown within the Fair Hill 

Formation towards the north-east of the 2D model. If the groundwater head is lower than the GHB 

parameters applied to Cooroora Creek and the eastern boundary of the model, it is highly likely that 

drawdown would extent further east than indicated by the model. 

It is likely that dewatering activities at the FCP would eventually lower the groundwater level seen in 

the Fair Hill Formation under the Cooroora Creek, negating the assumption of the GHB conditions 

applied in the model. In this instance, the application of GHB conditions creates a degree of 

uncertainty in the modelled drawdown. 

In an instance where the assumptions about GHB at Cooroora Creek are invalid, the magnitude and 

spatial extent of drawdown on the north-eastern side of Cooroora Creek is expected to be similar to 

the predicted drawdown in other directions. This however would not significantly change the 

predicted impacts to the groundwater regime.  
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 Impacts to Groundwater Resources 

 Significant Impact Guidelines 

The ‘Significant impact guidelines 1.3: Coal seam gas and large coal mining developments – impacts 

on water resources’ (DoE, 2013b) identify a ‘significant impact’ as ‘an impact which is important, 

notable, or of consequence, having regard to its context or intensity’. 

Sections 5.2 and 5.3 of the guidelines, identify that for a water resource a ‘significant impact’ may 

occur where, as a result of the action, one of the following changes to the hydrological characteristics 

of a water resource are of a sufficient scale or intensity to significantly reduce the current or future 

utility of the water resource for third party users, including environmental and other public benefit 

outcomes: 

a. changes in the water quantity, including the timing of variations in water quantity, 

b. changes in the integrity of hydrological or hydrogeological connections, including substantial 

structural damage (e.g. large scale subsidence), and 

c. changes in the area or extent of a water resource. 

This report concludes that the predicted drawdowns (refer Section 4.3.1.4) will not reduce the current 

or future utility of the groundwater resource for any users as there are no private bores in the vicinity 

of the likely drawdown radius (Section 4.3.1.5.3). It also estimates that the impact on GDEs (Section 

4.3.1.5.2) will be minimal. No impacts to formation integrity are predicted (Section 4.3.1.5.4) in 

accordance with Sections 5.2 and 5.3 of the guidelines, this does not constitute a “significant impact”. 

The guidelines provide guidance on changes to water quality which state that a significant impact on 

a water resource may occur where, as a result of the action: 

a. there is a risk that the ability to achieve relevant local or regional water quality objectives 

would be materially compromised, and as a result the action: 

I. creates risks to human or animal health or to the condition of the natural 

environment as a result of the change in water quality. 

II. substantially reduces the amount of water available for human consumptive uses 

or for other uses, including environmental uses, which are dependent on water of 

the appropriate quality. 

III. causes persistent organic chemicals, heavy metals, salt or other potentially harmful 

substances to accumulate in the environment. 

IV. seriously affects the habitat or lifecycle of a native species dependent on a water 

resource. or 

V. causes the establishment of an invasive species (or the spread of an existing 

invasive species) that is harmful to the ecosystem function of the water resource. 

b. there is a significant worsening of local water quality (where current local water quality is 

superior to local or regional water quality objectives), or 

c. high quality water is released into an ecosystem which is adapted to a lower quality of water. 

Both changes to the hydrological characteristics and water quality as a result of the proposed activities 

have been assessed for the identification of potential impacts. 
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This report estimates that the proposed activity is not expected to have any impact on third party 

users do to change in water quality (Section 4.3.1.5.3). This is because no significant change in the 

water quality is anticipated, both the alluvium and the Fair Hill Formation. In accordance with Section 

5.4 of the guidelines, this does not constitute a “significant impact”. 

 Impacts to Groundwater Dependent Ecosystems 

Drawdown 

Eucalyptus camaldulensis and Eucalyptus coolabah, species that grow along the banks of Cooroora 

Creek and (to a lesser extent) Sandy Creek and which comprise regional ecosystem 11.3.25, may utilise 

groundwater, when available, within the Quaternary Alluvium. The FCP is likely to result in the 

dewatering of this aquifer over an area that extends up to 3.7 km (the upper 95% confidence interval) 

from the centre of the proposed mine pit (refer Section 4.3.1.4.1). This zone of potential impact 

(Figure 4-22) contains 180.5 ha of vegetation mapped (with low probability) as a terrestrial GDE in the 

GDE Atlas (BoM 2020). This zone of potential drawdown is likely to be highly conservative, for the 

reasons discussed in Section 4.3.1.4.1 and Section 4.3.1.4.2 and the zone of dewatering will most 

likely be confined to within 1 km of the edge of the open pits. Furthermore, much of the vegetation 

presented in the GDE Atlas is either comprised of vegetation that does not utilise groundwater (e.g., 

the Acacia harpophylla ecological community) or occurs along stretches of the alluvium that lack 

groundwater (refer Section 3.7). Nevertheless, as the zone of potential drawdown extends beyond 

the boundaries of field-verified vegetation mapping, the GDE Atlas represents the most useful data 

available.  

The ecological responses by GDEs to localised dewatering of the alluvium aquifer are expected to be 

minimal. As discussed in Section 3.7.2, there are several reasons to expect that local E. camaldulensis 

and E. coolabah do not depend on groundwater for their ecological needs. Both species were observed 

to grow equally abundantly in naturally unsaturated stretches of the alluvium as at sites where 

groundwater was present. Where groundwater is present, it is at a depth and salinity that approaches 

the limits of these species’ tolerance.  In the vicinity of the FCP, both species only grow on the banks 

of channels, where they have access to surface water flows. Alluvium away from the channels does 

not support either species, suggesting negligible importance of groundwater within the alluvium to 

the establishment and/or growth of E. camaldulensis and E. coolabah.  

No aquatic GDEs were identified within the vicinity of the FCP, and no impacts to these are anticipated.  

A proposed GDE Management Plan being developed for the FCP is outlined in Section 5.2.1. 
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Water Quality 

No significant change in groundwater quality is expected to occur as a result of mining at the FCP, and 

no impacts to GDEs are anticipated from the groundwater quality at the FCP site.  

 Impacts to Stock Watering Bores 

Drawdown 

RN67080 has been identified as the nearest stock watering bore. This bore is located 9 km west of ML 

700043 and is well outside of the predicted drawdown extent. Monitoring bores WGWB3A, WGWB3B 

and WGWB4 have brackish water quality suitable for stock watering. These are monitoring bores 

located upstream and four kilometres away from the predicted drawdown radius and therefore there 

is no predicted impact to these bores. 

Water quality 

The drawdown predicted as a result of mining will change groundwater flow directions to be more 

radial toward the pit (flowing inwards) and will locally increase groundwater gradients. To the north, 

south and west, the Fair Hill Formation presents heterogenous groundwater quality, albeit mostly 

saline and occasionally brackish. Brackish monitoring bores WGWB3A, WGWB3B, WGWB4 and private 

bore RN67080 (located 9 km west) are located well outside the predicted drawdown extent and, 

therefore, changes in groundwater flow direction or gradients are unlikely to impact groundwater 

quality in these bores. 

To the east, the drawdown will be of limited extent due to a smaller gradient between the Cooroora 

Creek alluvium and the bottom of the pit. Since saline groundwater conditions are also present within 

the Cooroora Creek alluvium and underlying Permian coal measures, change in the groundwater flow 

gradient are considered unlikely to affect groundwater quality. 

 Impacts on Formation Integrity and Surface Subsidence 

The proposed operations are open-cut operations and as such will not result in subsidence. Therefore, 

drawdown-induced subsidence is not expected. 

 

As a requirement of negotiations between the Futura, the DES and the landholder, a commitment was 

made for no non-use management areas (NUMAs) to remain in the final rehabilitated landform of the 

FCP.  A depression will remain in the landscape, but this will support a final land use of grazing.  

The FCP rehabilitated final landform will meet a number of criteria for grazing suitability, including all 

slopes being less than 25%. A number of mine rehabilitation commitments are prescribed to facilitate 

a grazing outcome, in the Project’s Environmental Authority (EA BRID0071) (Appendix B, Schedule H). 

An analysis of the potential equilibrated water elevation and filling rate in the proposed final landform 

depression, was conducted using a simplified water balance model. The model considered the impact 
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of rainfall, evaporation and groundwater inflow into the final depression using the following 

assumptions: 

• An annual rainfall rate of 475 mm/year (derived from long term rainfall data at Emerald); 

• All rainfall within the extent of the final depression (~125 ha) was considered to completely report 
to the pit lake, that is 100% runoff; 

• No additional catchment area was considered in the water balance model, on the assumption that 
any surface run-off from external catchments would be diverted around the final depression. This 
is consistent with the post closure water management approach summarised in Section 4.3.3.10 
(Figure 4-40);  

• An annual evaporation rate of 2,065 mm/year was applied; and 

• Groundwater inflow was calculated on a pre-mining groundwater level of 155 mAHD (as observed 
on the western side of the proposed open pit), hydraulic conductivity of  
1.6 x 10-3 m/d (as applied in the 2D numerical model), a final depression perimeter of 7.7 km and 
a drawdown radius of 4 km. Groundwater inflow was calculated as a steady state Darcian flux on 
an annual basis. 

 
As presented below in Figure 4-23, the water elevation within the final depression is predicted to 

equilibrate at approximately 137 mAHD approximately 8 years post-mining.  

This predicted elevation is below the pre-mining groundwater levels observed in the vicinity of the 

proposed open pit (at 155 mAHD on the western side and 142 mAHD on the eastern side of the 

proposed open pit). On this basis, approximately 0.3 ML/year of groundwater is predicted to flow into 

the final depression into perpetuity. The groundwater inflow component to the final depression is 

insignificant when compared to the direct rainfall input and outflow from pit lake evaporation. 
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Figure 4-23 Predicted final depression water level 

The model is considered reasonably insensitive to climatic inputs. A change of ±25% of rainfall and 

evaporation results in an equilibrium range of 132 mAHD to 144 mAHD. 

While there is a likelihood that a water body will form within the final depression, with an elevation 

stabilising below the pre-mining groundwater level, it is assessed that groundwater flow in proximity 

to the final depression will flow towards, and discharge into the final depression (refer Section 

4.3.1.1.5).  

This hydraulic gradient to the final depression water body will be driven by the net evaporative 

discharge from the final depression (refer Section 4.3.1.1.4) and will occur into perpetuity. This 

combined with the NAF material within the overburden (refer Section 2.1.5) will negate any potential 

impacts from seepage that might occur from the final depression and mine infrastructure, to the 

surrounding environment. 
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This section describes the existing environment for water resources which may be affected by the FCP. 

It also describes any potential impacts as well as measures required for the mitigation of potential 

impacts to surface water values associated with the FCP. 

 Data and Information Sources 

A desktop surface water assessment was carried out by ATC Williams using data and information 

provided by Futura and publicly available reports and data. The assessment addresses the following 

key surface water components. 

• Regional review of the FCP Area in relation to local and regional hydrology including surface water 
catchments. 

• Identification and description of the existing surface water environment including environmental 
values and third-party users of water downstream of the FCP Area. 

• Identification of potential impacts to surface water resources and proposed water management 
strategy to mitigate these. 

• Water balance modelling of the proposed water management strategy including probabilistic spill 
risks for proposed water storages and subsequent consequences. 

• Flood modelling to quantify the existing flooding characteristics in the vicinity of the FCP, and to 
assess the potential impacts due to the proposed use. 

The outcomes of the assessment based on the available information are outlined below. 

 Surface Water Values 

As described in Section 3.6, the FCP site is located within the Fitzroy River Basin, which consists of a 

catchment area of roughly 142,000 km2.  Surface water runoff from the FCP Area drains to the 

Mackenzie River and subsequently the Fitzroy River before discharging to Keppel Bay approximately 

610 km downstream of the site.  The predominant land use in the vicinity of the FCP site is agricultural 

cattle grazing, water for which is primarily sourced from local water storages.  

The local watercourses are Cooroora and Sandy Creek. The headwaters of Cooroora Creek begin 30 

km upstream of the site with approximately 400 ha of catchment upstream of the FCP site.  Cooroora 

Creek is located north-east of the proposed mine pits and ultimately discharges to the Mackenzie River 

51 km downstream.  The site is bounded to the south by Sandy Creek, which flows in an easterly 

direction and joins Cooroora Creek 2 km downstream of the FCP site.  A small number of local 

tributaries of Sandy Creek drain through the site.  These tributaries are ephemeral in nature with flow 

occurring only for a short duration in response to local rainfall events. 

 Water Balance Modelling Details and Results 

A water balance model of the proposed water management system was developed by ATC Williams 

using Goldsim Pro coupled with an Australian Water Balance Model (AWBM) to model runoff from 

the upstream and FCP Area catchments.  Results of the modelling indicate that on average mine 

affected water will accumulate over the life of the FCP.  Probabilistic risk analysis was undertaken in 

regard to potential spills from the site water dams, the results of which indicated additional use of site 
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water including irrigation and enhanced evaporation is required in order to maintain acceptable 

volumes and spill risk. 

 Surface Water Management Strategy 

The key objectives with respect to site water management are to: 

• Minimise mine affected (disturbed) areas and divert clean water around the development area 
for ultimate discharge to receiving waters; and 

• Control the release of impacted water from the site to the extent that the environmental values 
of the receiving environment are not detrimentally impacted. 

 
For the purpose of site water management system design, three specific types of water will exist in 

relation to the development: clean, sediment laden and mine affected.  These are described in Table 

4-33 along with their overall management approach.  

Table 4-33 Water types & management approach  

Water Type Description Management Approach 

Clean water Runoff derived from areas: 

upstream of the mine development 
footprint or 

stabilised/rehabilitated surfaces within 
the footprint. 

This water is considered to be 
unaffected by mine operations and 
therefore clean. 

Direct off-site release via diversion 
drains, bunds and / or clean water sump 
and pump systems to defined discharge 
locations without causing excessive 
erosion of the receiving environment 
and sediment discharge. 

Sediment laden 
water 

Runoff coming into contact with 
disturbed earth surfaces associated with 
cleared areas ahead of active strip 
mining. 

Contact with these surfaces is 
considered likely to mobilise sediments 
and therefore requires capturing of the 
sediments prior to release to the clean 
water system. 

Minimise extent of disturbed surfaces. 
Divert runoff from these surfaces to 
sediment basins for capture and 
settlement/treatment (flocculation if 
required) of sediments prior to release 
by transfer or release to the clean water 
system and the receiving environment. 
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Water Type Description Management Approach 

Mine affected water Runoff coming into contact with  

Disturbed / unstabilised earth surfaces 
located within the catchment of the 
open cut pits. 

Contact with these surfaces is 
considered to increase the potential for 
mobilisation of sediments and other 
diffuse source contaminants and as such 
is considered to be ‘mine affected’. 

This would include any groundwater 
that reports to the mine pits. 

Minimise extent of areas of disturbance. 
Capture and contain runoff from these 
areas, for release to the environment 
subject to sufficient flow events and 
accordance with predetermined 
volumetric flow ratio. Further 
settlement/treatment (including 
flocculation) of sediments or other 
contaminants (including salinity) might 
be required prior to release to the clean 
water system and the receiving 
environment.  Enhanced evaporation 
may also be required to remove water. 

 

There is no requirement for process water for the FCP site as ROM coal is to be transported offsite for 

processing.  Demand for site water is therefore limited to that required for dust suppression or 

irrigation (for vegetation establishment during rehabilitation) purposes.  Subject to acceptable water 

quality, it is envisaged that ‘mine affected water’ would be used for dust suppression and irrigation 

which would preferentially be taken from the Site Water Dams described in Section 4.3.3.4.1.   

The FCP site is located near to the top of the local catchment within the headwaters of a number of 

local unnamed drainage features.  As such, the total upstream clean water catchment of the site is 

relatively small, estimated at 700 hectares when mining commences.  Notwithstanding the small 

upstream catchment size, and consistent with the management objectives described above, it is 

preferential to maximise the separation of clean water runoff from active mine areas in order to 

minimise requirements for onsite water storage and/or treatment.  This is to be achieved via 

construction of diversion drains and bunds upstream of the pit.  Where local topography precludes 

appropriate drainage of clean water, sumps will be constructed in order to collect and enable offsite 

discharge via pump systems. 

 Water Management Infrastructure Description 

Consistent with the water management strategy outlined in Section 4.3.3.4, a number of surface 

water management facilities will be constructed and used to manage water needs for the mine site.  

These are described in Table 4-34 along with the design basis relevant to each.  

Table 4-34  Surface water management facilities  

Facilities Description 

Clean Water Sumps 
(CWS) 

Clean water sumps are proposed to capture runoff from the upstream undisturbed 
catchment where diversion around the development is not possible due to local 
topography.  Runoff will be directed to the sumps via formed drains and bunds.  
Channels or pumps will be installed to transfer collected water to nearby discharge 
points.  The CWSs will be constructed as required, in advance of clearing associated 
with development of subsequent strips.  As such, these will be temporary in nature, 
with reporting catchment areas reducing over time as the mine develops. 
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Facilities Description 

Pre-Strip Sediment 
Traps 

As described in Section 2.1.10, development of the open cut pits is planned in a 
north-westerly direction, and accordingly the pits will advance upslope. During 
operations, the areas immediately upslope of both pits will therefore be subject to 
pre-stripping activities prior to the next stage of pit development, with the land 
disturbance associated with clearing and topsoil removal activities resulting in 
exposed bare earth surfaces.  Control measures will be implemented in order to 
reduce the extent of erosion and subsequent downstream mobilisation of 
sediments, including pre-strip sediment traps that shall be constructed upstream of 
the pits in order to collect the potentially sediment laden water.   

The objective of the sediment traps is to both minimise the volumes of water 
entering the pits (requiring subsequent management as mine affected water) and 
to allow appropriate retention time for sediments to settle and/or be treated via 
addition of flocculants. Subject to acceptable water quality, water would then be 
suitable for transfer for either direct offsite release, or to the clean water system.  
Provision can also be made to enable transfer to the site water dams (refer below) 
should the water quality within the sediment traps be unsuitable for release as 
clean water, when storage capacity is required ahead of forecast rainfall events. 

The sediment traps will either be constructed in advance of pre-stripping activities, 
or will make use of the existing CWSs as these become redundant (clean water 
inflows replaced with sediment laden runoff) and are replaced by newly constructed 
CWs upslope. 

Pit Sumps  Water within the pit shall be managed via construction of pit water sumps and 
temporary bunding as required to direct water within the pit to the sumps.  Water 
levels within the sumps shall be maintained at appropriate levels by transfer of 
collected mine affected water to the Site Water Dams (SWDs, refer below) as 
required, for treatment and offsite release or use in dust suppression and irrigation. 
The location of excavated pit sumps will be determined based on natural low points 
on the pit floor as the mine develops, and operational consideration shall be given 
to allowance for accumulation of water within the pit around the sump should 
insufficient capacity be available in the SWDs to enable transfer. 

Specific sediment management within the pits is not necessary, however, it is 
expected that some settlement of mobilised sediment would occur within the 
sumps. This settlement of mobilised sediment could be further enhanced by 
delaying pumping to the SWDs with 24 hours following rainfall events.  This would 
be an operational decision balanced with discharge from the SWDs during flow 
events within the natural drainage features.  

Site Water Dams 
(SWD) 

The SWDs will contain water pumped from the pit and mine impacted surface runoff 
from un-stabilised overburden dump surfaces. It is envisaged that up to three SWDs 
will be constructed along to the immediate east of the proposed overburden dump 
and will receive pumped transfers from the pit sumps. The SWDs shall be 
constructed on a cut to fill basis as excavations with perimeter embankment 
elevation higher than a nominated design flood level and designed to accommodate 
the modelled transfer volumes limiting spill events to less than 5% AEP.   

Discharge from the SWDs would be allowed under controlled release conditions 
when flow in downstream drainage features (Section 4.3.5.2) is available.  
Controlled discharge would not make up more than 1:20 of the downstream 
drainage features flow (Table 4-37), and would be undertaken in accordance with 
the requirements of the FCP REMP (Section 5.2.3). 
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Facilities Description 

Clean water diversion 
drains and bunds  

The clean water diversion drains and bunds capture runoff from the undisturbed 
land and divert the flow either around the mining operations or to clean water 
sumps, thereby reducing the total amount of runoff requiring containment within 
the site water management system. 

Temporary clean water diversion drains and bunds would be designed to 
accommodate a 1% AEP event of critical duration.  Permanent clean water diversion 
drains and bunds would be designed to accommodate a 0.2% AEP event of critical 
duration.  

Closure drainage systems will be designed to safely convey, collect and discharge 
clean runoff without causing geotechnical instability or excessive erosion of the 
receiving environment and sediment discharge. 

The sizing of the temporary and permanent clean water diversion drains is detailed 
in Section 4.3.3.10.  

Pumps The CWS and sediment trap arrangements are proposed as temporary measures to 
capture and divert water that would otherwise enter the pit. For this assessment, a 
nominal pump capacity has been selected as 130 L/s, to transfer water to the 
proposed clean water drains and subsequently discharge into existing natural 
watercourses. Using the assumed pump capacity, the sump capacity and number of 
pumps required can be optimised to achieve the appropriate spill/containment risk. 
A similar approach would apply to sizing pumps required for the pit sumps. 

 

 Water Management System Development 

The proposed strip mine development is scheduled to occur in a north-westerly direction i.e., 

progressively advancing up-catchment.  Accordingly, the clean water diversion system (and sediment 

traps) is necessarily temporary in nature and will need to be moved in stages upslope in advance of 

mine development.   

A conceptual water management system layout based on the infrastructure described in Section 2.1 

has been developed for each year of the mining operation.  Where possible, infrastructure has been 

designed to function over multiple years and cater for changes in operation as the mine advances.  

This is described below and presented in Figure 4-24 to Figure 4-30.    

The water management system detailed below is based on the current conceptual landform and mine 

layout design.  The final water management system configuration with respect to infrastructure sizing 

and operating protocols is subject to detailed design.   

It is also noted that any changes to the proposed mine layout affecting the water management system, 

including the pit and final landform size/configuration, would impact the assumptions and outcomes 

presented below. Further validation and assessment will be required should the mine layout and 

infrastructure be materially changed.  
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Year 1 (Figure 4-24) 

• The downstream site water management system infrastructure constructed prior to 
commencement of operations would remain for the life of the operation, and comprise up to two 
SWDs located at intervals adjacent to the extent of the overburden dump.  It is noted that the 
SWD’s are presented for illustrative purposes only and have not been sited. Consideration of flood 
extents will be required for positioning of storages as part of the detailed design stage. 
Construction of multiple SWDs enables operational flexibility and greater capacity in terms of 
managing mine affected water collected within the pit. Following construction of the SWDs the 
pump arrangement would be formalised, with construction of a dedicated pipeline and standpipe 
infrastructure for ongoing dust suppression and irrigation purposes as required. 

• Pit sumps would be constructed within each pit, located to balance pit operational requirements, 
drainage directions and potential water volume accumulation, with volumes pumped to the SWDs 
for controlled release during flow events. 

• Diversion drains and pre-strip sediment traps would be constructed for the areas west of the WRD 
to be cleared in preparation for the Year 2 strip.  Settled water in the northern and southern 
sediment traps would be discharged to the respective drainage features to the north and south 
for release offsite.  

• Clean water diversions located upstream would be constructed to divert clean water around the 
development.  A second clean water diversion and two CWSs would be constructed to drain clean 
water runoff that cannot be diverted around the development due to the site topography. Water 
collected within these sumps would be pumped to the diversion drains constructed further 
upstream, for release offsite. 

 
Year 2 (Figure 4-25) 

• The SWDs, and pit sumps would be managed as per Year 1. 

• New clean water diversions would be constructed upslope to divert clean water around the 
development.   

• The CWSs constructed for Year 1 would be used as the central sediment traps for the pre-strip 
area. 

• The remaining pre-strip water for Year 2 would be managed in a similar arrangement to Year 1, 
with one sediment trap and diversion drains constructed for each of the northern and southern 
areas, with both of these ponds discharging to the respective adjacent drainage features.   

• CWSs would be constructed for the areas west of the pre-strip areas that cannot be diverted 
around the FCP site. 

• Clean water runoff from rehabilitated surfaces of the backfilled pit dump would be allowed to 
shed offsite to the natural water courses. It is noted the final design or operational management 
of the initial overburden dump will need to facilitate clean water drainage around or through the 
dump, which could be achieved through material removals and placement as part of pit backfilling. 
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Year 3 (Figure 4-26) 

• The SWDs, CWSs, and pit sumps would continue to be managed as per Year 2. 

• Diversion drains and pre-strip sediment traps would be constructed for the areas west of the pits 
to be cleared in preparation for the Year 3 strip. 

• Clean water runoff from rehabilitated surfaces of the backfilled pit dump would continue to be 
allowed to shed offsite to the natural water courses. 

 
Year 4 (Figure 4-27) 

• The SWDs, CWSs, pit sumps, and rehabilitated surfaces runoff would continue to be managed as 
per previous years. 

• Diversion drains and pre-strip sediment traps would be constructed for the areas west of the pits 
to be cleared in preparation for the Year 4 strip. 

 
Year 5 (Figure 4-28) 

• The SWDs, pit sumps and rehabilitated surfaces runoff would continue to be managed as per 
previous years. 

• New clean water diversions would be constructed on the upslope to divert clean water around 
the development. 

• The CWSs constructed for Year 3 would be used as the central sediment traps for the pre-strip 
area, with one sediment trap and diversion drains constructed for each of the northern and 
southern areas, with both these ponds discharging to the respective adjacent drainage features. 

 
Year 6 (Figure 4-29) 

• The SWDs, CWSs, pit sumps and rehabilitated surfaces runoff would continue to be managed as 
per previous years. 

• Diversion drains and pre-strip sediment traps would be constructed for the areas west of the pits 
to be cleared in preparation for the Year 6 strip. 

 
Year 7 (Figure 4-30) 

• The SWDs, CWSs, pit sumps and rehabilitated surfaces runoff would continue to be managed as 
per previous years. 

• As Year 7 is the final year of mine operations, there is no pre-strip water to manage. 
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Closure 

• Following mine closure, and shaping and rehabilitation of the final landform profile, surface water 
is expected to interact with the final landform depression formed to the west of the rehabilitated 
pit dump (refer Section 4.3.2).  Final landform depression inflows would originate from the natural 
upstream catchment and western slopes of the rehabilitated dump.  The eastern slopes of the 
rehabilitated dump would shed to the natural water courses draining to the east.   
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 Water Balance Modelling Results and Interpretation 

The objective of the water balance model is to assess required containment capacity, minimise release 

of potentially mine-affected site water, and to comply with the Surface Water Quality Objectives as 

outlined in Section 4.3.5.2.   

The water balance modelling has been conducted to estimate the extent to which the capture of 

overland flow from clean water catchments can meet construction and operational water demands 

for the FCP site.  The water balance model was also used to evaluate the quantities of mine-affected 

water that would require management, and volumes of diverted clean water. 

The modelling outputs allow for appropriate sizing of site water management elements, and 

management of the quantity of water captured on the FCP site.   

4.3.3.4.3.1 Model Structure 

A dynamic probabilistic simulation modelling approach, utilising the program Goldsim Pro v12.1, was 

adopted for the water balance model based on a daily climatic record for the site.  An integrated 

catchment yield analysis (Australian Water Balance Model, AWBM) for the site water catchments was 

also coupled with the water balance model. 

The key elements of the site water balance model are described in Section 4.3.3.4.1, with a schematic 

diagram representing the model presented in Figure 4-31.  
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Figure 4-31 Schematic for site water balance model  

The water balance model was applied to the conceptual mine site layout and conditions for the full 

seven-year life-of-mine (refer Figure 4-24 to Figure 4-30).  Rainfall sequences adopted for modelling 

therefore comprised a seven-year window extracted from the 129 years of available data to generate 

122 realisations. 

The water balance model incorporates the following elements: 

• catchment areas of structures (dams, pits, etc.); 

• process water demands; 

• rainfall and evaporation on a daily timestep;  

• dust depression demands; 

• groundwater infiltration and exfiltration in unlined structure (pits);  

• ground surface conditions and runoff parameters (for the AWBM); and  

• estimates for the confidence limits in 5th percentile bands, and mean metrological conditions to 
account for mean, wet and dry rainfall years.  

 
The water balance model uses a daily timestep to estimate yield, accumulated volume, spill probability 

and identified water deficits (where applicable).  With respect to catchment yield estimates, default 
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parameters in accordance with Boughton (2009) for ungauged catchments in Queensland were used.  

This approach is consistent with that used for multiple projects across Queensland, where long term 

site specific data does not exist in order to calibrate the AWBM.   

4.3.3.4.3.2 Model Data Input 

Data inputs for the FCP water balance model are summarised below. 

The rainfall inputs for the AWBM were comprised of patched SILO data sourced from The Long Paddock 

(www.longpaddock.qld.gov.au/silo).  As noted in Nathan and McMahon (2017), either SILO data or 

Australian Water Availability Project (AWAP) data is suitable for use in water balance models, and 

“improves model results compared to inputs based on… a single representative gauge”. 

The FCP site is located in the Mackenzie River sub-basin of the Fitzroy River basin.  The catchment area 

upstream of the site (both Cooroora Creek and Sandy Creek) totals approximately 330 km², with an 

average site elevation of 160 m AHD.  Within 120 km of the site, there are several stream gauges that 

have recorded data for between 51% and 80% of long term streamflow. The locations of these are 

presented on Figure 4-32.  

 

Figure 4-32 Regional gauge locations  

http://www.longpaddock.qld.gov.au/silo
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Details of these gauges, their distance to the FCP site and their relevant catchments, are listed in Table 

4-35.  

Table 4-35 Location of nearby gauging stations 

Stream Gauge Location Stream Gauge 
Number 

Gauge 
Elevation (m 

AHD) 

Upstream catchment 
Area (ha) 

Distance from 
Fairhill (km) 

Isaac River at Goonyella 130414A 230.060 1214 166 

Sandy Creek at Clermont 130207A 262.461 409 114 

Theresa Creek at Valeria 130210A 196.600 4421 116 

 

Input data adopted for the water balance model are summarised in Table 4-36. 

Table 4-36 Site water balance – base data 

Model Parameter Available Data Data Source 

CLIMATE DATA   

• Rainfall SILO Data Drill Program for the 
Site Location (1889 – 2019) 

SILO Data drill for project site location. 

• Evaporation Evaporation data obtained from 
the SILO Data Drill Program for the 
Site Location (1889 – 2019) 

SILO Data drill for FCP site location. 
Evapotranspiration data based on Class 
A Pan. Evaporation data, taken as 
representative of open-water 
evaporation. 

• Evapotranspiration SILO Data Drill Program for the 
Site Location (1889 – 2019) 

SILO Data drill for FCP site location. 

PIT GROUNDWATER INFLOWS  
 

Assumed minimal inflow  Summary hydrogeological assessment 
information provided by NRC. 

 

 Site Water Requirements  

As described in Section 4.3.3.4, water requirements on the mine site will mainly comprise dust 

suppression and irrigation of rehabilitation areas.  These operational water needs will be preferentially 

sourced from the SWDs constructed to the east of the waste rock dump, with water excess to 

requirements being released to the environment subject to acceptable water quality and sufficient 

environmental flows.  The pit inflow water is the accumulation of both rainfall and runoff from 

upstream catchment areas unable to be diverted due to the natural topography.  This water will be 

managed as mine impacted water and will be pumped to the SWDs.  

 Catchment Elements Input 

Modelling conditions applying to key elements are detailed in Table 4-37 based on the conditions 

described in Section 4.3.3.4.1 as applied over the seven-year life-of-mine. 
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Table 4-37 Summary of modelling conditions 

Proposed Site Water Management 
Elements 

Component Adopted Modelling Condition 

Site Water Dams (2 in total) Storage Capacity 100 ML (per dam) 

Contributing Catchment Full supply areas  

Water release criteria 1:20 dilution based on modelled 
clean water flows 

Pit Sumps (2 in total) Full Supply Level Storage Undefined 

Contributing Catchment see Table 4-38 

Pre-strip Sediment Traps  

(4 in total) 

Full Supply Level Storage 2.0 ML 

Contributing Catchment seeTable 4-38 

Clean Water Sumps (2 in total) Full Supply Level Storage 2.0 ML 

Contributing Catchment seeTable 4-38 

Transfer Systems 

Pit Sumps to SWDs Transfer Capacity 80 L/s 

CWS to diversion drain Transfer Capacity 130 L/s˟ 

SPs to CWS/diversion drain Transfer Capacity 130 L/s˟ 

Dust suppression Water Demand 0.2 ML/day* 

Irrigation/Enhanced Evaporation Water Demand 1.0 ML/day** 

˟ 200 L/s transfer capacity also modelled (Section 4.3.3.9.1). 

* Applied when daily rainfall < 5 mm/day.  

** Preliminary modelling results indicated water surplus for the site, necessitating use of enhanced evaporation.  

 

Water storage characteristics were based on a linear height-volume relationship, with the capacity 

optimised for storage, to contain transfers from the pits and generated catchment runoff. 

The catchment areas applied in the water balance model are presented in Table 4-38. 

Table 4-38 Modelled catchment areas 

Storage Catchment Areas (hectares)1 

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 

South Pit Sump 45.4 68.8 42.0 45.2 41.2 64.2 73.1 

North Pit Sump 36.5 70.1 92.2 58.5 29.1 37.1 37.9 

Clean Water Sump 1 (south) 27.6 44.6 44.6 44.8 24.9 24.9 24.9 

Clean Water Sump 2 (north) 50.3 50.3 50.3 50.3 50.3 50.3 50.3 

 

1 Catchment areas related to active mining area and diversions in place during each year. 
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Storage Catchment Areas (hectares)1 

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 

Sediment Trap 1 (south) 11.8 20.3 13.6 8.4 16.3 9.6 0 

Sediment Trap 2 10.5 29.4 22.0 8.5 25.3 13.4 0 

Sediment Trap 3 25.8 35.3 10.2 4.6 16.8 10.9 0 

Sediment Trap 4 (north) 10.4 18.8 8.4 8.8 15.5 10.3 0 

 

 Operating Priorities 

The water balance model process is based on “priorities” assigned to each water supply source, with 

these priorities identifying the sequence by which site water is recovered from specific storages and 

used for either dust suppression or irrigation.  In this case, sole priority is assigned to the Site Water 

Dams. 

 Catchment Runoff Estimation 

The Australian Water Balance Model (AWBM) was utilised to simulate daily runoff from rainfall 

generated within the various sub-catchment types that are present on the FCP site, as well as the 

broader catchment area that would report to the proposed flow gauging station (refer Table 4-38).   

Figure 4-33 represents a schematic of the AWBM model, reproduced from Boughton (2009). 
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 Where: 
 C1 – C3  = Surface Storage Capacities 
 A1 – A3  = Partial Areas Represented by Surface Storages 
 BFI  = Baseflow Index 
 Kb  = Daily Baseflow Recession Constant 
 BS  = Current Volume in Baseflow Store 
 KS  = Daily Surface Flow Recession Constant 
 S  = Current Volume in Surface Store Routing 

Figure 4-33 Schematic of AWBM rainfall-runoff model 

The catchment types and AWBM model parameters used to simulate these different catchment types 

and the average yields from these catchment areas (refer Table 4-38) are summarised in Table 4-39.  

Model parameters have been selected based on experience with similar water balance model studies, 

and are considered to be conservative in the context of this uncalibrated model. 

Table 4-39 AWBM model parameters 

AWBM Parameters Split Areas 
(sum=1.0) 

Storage Capacities 
(mm) 

Ks 
(day-1) 

BFI Kb 
(day-1) 

A1 A2 A3 C1 C2 C3 

Natural 0.134 0.433 0.433 12 120 250 0.2 0.1 1 

Open Cut 0.1 0.9 0 5 20 20 0.2 0.1 1 

 

 Modelling Results and Interpretation 

 Model Output 

Outputs from the water balance model are summarised in Figure 4-34 to Figure 4-37 for the pit sumps 

and site water dams in the form of storage volume percentiles, over the respective modelling period, 

with mean and median conditions also presented.  
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Figure 4-34 South pit sump water balance model output (storage volume) 

 

Figure 4-35 North pit sump water balance model output (storage volume) 
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Figure 4-36 Site water dam 1 water balance model output (storage volume) 

 

 

Figure 4-37 Site water dam 2 water balance model output (storage volume) 
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The modelled flow rates at the proposed flow gauging station (refer Table 4-37) represented by the 

accumulated flow volume is presented in Figure 4-38 where it can be seen that over the seven-year 

modelling period, mean total flow volumes of some 75,000 ML were observed.  While this represents 

some 330 L/s as an average, the variable nature of the rainfall depths in the region, particularly over 

the summer months mean that local creek flows will be highly responsive to rainfall events, and 

potentially exhibit near zero flow at times (consistent with the ephemeral nature of local water 

courses).  

 
Figure 4-38 Modelled flow volumes at proposed gauging station 

As described in Section 4.3.3.6, controlled releases from the Site Water Dams are based on a maximum 

dilution factor of 1:20, relative to the flow rates occurring at the flow gauging station location.  

Accordingly, Figure 4-39 shows these controlled discharge volumes (as combined accumulated totals) 

from both Site Water Dams.  
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Figure 4-39 Site water dams (controlled release flows) 

Table 4-40 presents the mean annual spill risk for the storages. In order to test the sensitivity of the 

Pre-strip Sediment Trap performance (in terms of spill risk, representing the probability of overflows 

from the sediment traps into the pits), the model was also run with an increased pump transfer rate 

of 180 L/s for the Clean Water Sumps and Pre-strip Sediment Traps.   

Table 4-40 Modelled spill risks 

Storage Mean Annual Spill Risk 

130L/s 180L/s 

South Pit Sump <1.0% <1.0% 

North Pit Sump <1.0% <1.0% 

Site Water Dam 1 (South) <1.0% <1.0% 

Site Water Dam 2(north) <1.0% <1.0% 

Clean Water Sump 1 (south) 4.9% <1.0% 

Clean Water Sump 2 (north) 4.1% <1.0% 

Sediment Pond 1 (south) <1.0% <1.0% 

Sediment Pond 2 <1.0% <1.0% 

Sediment Pond 3 <1.0% <1.0% 

Sediment Pond 4 (north) <1.0% <1.0% 
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The spill risk results indicate no modelled scenarios resulted in overflow from the pits or site water 

dams.  A modelled spill risk of a maximum of 4.9% (inferring a 4.9% probability of overflow) was 

modelled for Clean Water Sumps (overflowing into the pits / pre-strip areas).  Sensitivity modelling 

indicated that this spill risk can be reduced to less than 1% by increasing the pump transfer capacity to 

180 L/sec during extreme events.  This result implies that water volumes within clean water sumps can 

be adequately managed through selection of appropriate pump capacities in order to minimise 

overflow volumes into the pits.  Model results indicate that the maximum daily spill volume for the 

sediment traps (with spills entering the pits) are in the order of 3.1 ML, compared with maximum 

overall volumes in the pits of 200 ML at this corresponding time, noting that these overflows are 

associated with extreme rainfall events. 

 Summary of Model Results 

The preliminary water balance modelling results indicated that on average, mine affected water 

accumulation over the life of the FCP would occur.  This was expected given that demand for stored 

water is limited given that no onsite coal processing operations that require water use are planned, 

and that the open cut pits would receive inflow from direct rainfall and upstream catchments unable 

to be diverted due to the natural topography.  As such, additional use of water to reduce this 

accumulation of water volumes is required to ensure that water within the pit remains below 

operational constraints. 

In addition to use of site water for dust suppression, this reduction of water accumulation was achieved 

through the incorporation of two site water use requirements (totalling 1 ML/day) that work in 

conjunction to reduce overall volumes: 

• Irrigation of vegetation on rehabilitated surfaces (assumes acceptable water quality for 
vegetation); and  

• Enhanced evaporation of water contained with the site water dams. 

 
The overall site water demand (including water used for dust suppression) reduces the water 

accumulating in the pit sumps, of which the modelled water volumes for the 95th percentile result is 

generally between 50 ML and 120 ML during the wet season, with a maximum volume result of some 

220 ML. 

Modelled storage volumes within the site water dams are limited to below full supply capacity resulting 

in a <1% spill risk.  These results also indicate that storage capacities described in Section 4.3.3.8 would 

be adequate to achieve the site water objective of ensuring that no uncontrolled releases of mine 

affected water occur from the site.  This reflects operational management of the dams to ensure that 

pit water is not pumped to the site water dams when full. 

The modelled spill risk of the clean water sumps and sediment ponds over the seven-year modelled 

period is up to 4.9% depending on the pump transfer capacities used.  The layout and configuration of 

these structures means that spills would ultimately enter the pits, and therefore no uncontrolled 

releases off site will occur.  Furthermore, these spill volumes are minor and would subsequently be 

managed in the pit sumps as mine affected water. 
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 Diversion Drainage  

The clean water diversion drains conveying flows from the two unnamed gullies upstream of the Pit 

location have been sized for the following conditions: 

• Operational Site Conditions (Temporary)  1% AEP critical duration 

• Post Closure Site Conditions (Permanent)  0.2% AEP critical duration 

 
Under operational conditions, temporary clean water diversions are located up slope to convey clean 

water away from the Pit, with residual flows to be captured by clean water sumps and pumped into 

the temporary clean water drains, as depicted on Figure 4-29.  

Under post-closure conditions, the temporary up slope diversion drains will be decommissioned and 

backfilled, with all flows being conveyed by permanent drains to Cooroora Creek and Sandy Creek.  The 

permanent diversion drains are to generally be constructed in cut to allow the sumps (located in 

natural low points in the gullies) to be free draining at closure. The location and alignment of these 

diversion drains are depicted on Figure 4-30 and Figure 4-40. 

Figure 4-40 depicts that the catchments ‘Cooroora Clean’ and ‘Sandy Clean’ are intercepted by the 

temporary diversion drains, whereas catchments ‘Cooroora Sump’ and ‘Sandy Sump’ are intercepted 

by the permanent diversion drains.  

 

Figure 4-40 Diversion drain alignment     
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Drains were sized to convey 1% AEP and 0.2% AEP flows for operational and post closure site conditions 

respectively.  Flows were estimated in XP-STORM (a 1d/2d hydrological and hydraulic routing software 

package) based on BoM (2016) rainfall IFD and temporal patterns for durations ranging between the 

10 minutes and 48 hours.  Table 4-41 summarises the upstream catchment conditions and peak flows 

for the operational site conditions, and Table 4-42 summarises the upstream catchment conditions 

and peak flows for the post closure site conditions. 

Table 4-41 Operational drain catchments  

Drain Section Catchment Area 
(ha) 

Catchment Slope 
(%) 

1% AEP Design 
Flow (m³/s) 

Critical 
Duration 

Cooroora Clean 129.6 2 9.97 6 hr TP07 

Cooroora Sump 50.3 2 6.19 1.5hr TP09 

Sandy Clean 99.1 2 8.64 6 hr TP07 

Sandy Sump 24.9 2 4.67 1.5hr TP01 

 

Table 4-42 Post closure drain catchments 

Drain Catchment Area (ha) Catchment Slope (%) 0.2% AEP Design 
Flow (m³/s) 

Critical 
Duration 

Cooroora Sump 179.9 2 24.15 6 hr TP07 

Sandy Sump 124.0 2 19.58 6 hr TP07 

 

Diversion drains conveying flows to and from the clean water sumps were assessed in two sections, 

with an upstream drain conveying flows in and a downstream drain conveying flows to Cooroora / 

Sandy Creek. It is noted that the operational drain geometry reflects the post closure site conditions 

to prevent rework upon site rehabilitation. The segments of diversion drains that were sized are 

presented on Figure 4-41  
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Figure 4-41 Diversion drain segments 

Table 4-43 summarises the geometry of the diversion drains for operational and post closure site 

conditions. 

Table 4-43 Drain geometry 

Drain Upstrea
m Invert 
(m AHD) 

Downstrea
m Invert (m 

AHD) 

Length 
(m) 

Grade 
(%) 

Base 
Widt
h (m) 

Batters 
(1:X) 

Drain 
Depth 

(m) 

Max. 
Flow 

Depth 
(m) 

Cooroora Temp 175.0 169.0 1220 0.5 2 2 1.5 1.4 

Cooroora Sump 
In 

170.0 161.5 510 1.6 2 2 2.2 1.5 

Cooroora Sump 
Out 

161.5 159.0 670 0.4 2 2 2.2 2.2 

Sandy Temp 177.0 169.25 1570 0.5 2 2 1.5 1.3 

Sandy Sump In 170.0 164.0 740 0.8 2 2 2.2 1.6 

Sandy Sump Out 164.0 160.0 1050 0.4 2 2 2.2 2.1 
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Final alignment and geometric design is to be undertaken at the detailed design phase, based on the 

final mine design and layout. Any changes to the proposed mine layout affecting the water 

management system, including the pit and final landform size/configuration, will impact the alignment, 

dimensions and longitudinal grade of the drains details above.  

 

In order to determine the impact of flooding from Cooroora Creek and Sandy on the FCP site, detailed 

hydrologic and hydraulic assessment was undertaken. 

 Hydrologic Assessment   

A detailed hydrologic assessment was undertaken for the following design events: 

• Probable Maximum Flood (PMF) resulting from the PMP Event, 

• 0.1% (1:1,100), 1% (1:100), 10% (1:10), 20% (1:5) and 50% (1:2) Annual Exceedance Probability 
(AEP) events, and 

• The 2 Exceedances per Year (EY) event.  

Each of these return period events detailed above were run for the following durations: 

• 1 hr, 1.5 hr, 2 hr, 2.5 hr (PMP only), 3 hr, 4 hr (PMP only), 4.5 hr, 5 hr (PMP only), 6 hr, 9 hr, 12 hr, 
18 hr, 24 hr, 30 hr, 36 hour, 48 hr, 72 hr, 96 hr and 120 hr (PMP only).  

 

These durations were selected to ensure that the storm duration producing the critical flood impacts 

for each return period was captured and designed for.  Detailed discussion of the hydrologic inputs is 

provided in Section 4.3.4.1.1 and Section 4.3.4.1.2.  

 Probable Maximum Precipitation 

The Probable Maximum Precipitation (PMP) for the site has been assessed in accordance with 

Australian Rainfall & Runoff Guidelines (Ball et al, 2019).  The site is located in the Generalised Tropical 

Storm coastal zone and therefore the Generalised Short Duration Method (GSDM) and Generalised 

Tropical Storm Method Revised (GTSMR) methodologies are required for event durations between 

0.25 hrs and 120 hrs.  

The GSDM and GTSMR methods require catchment factors to be applied to the initial rainfall depth to 

estimate the PMP for the site.  The calculated GSDM and GTSMR factors are summarised in Table 4-44 

and Table 4-45 respectively.   
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Table 4-44 GSDM factors for PMP estimate  

Parameter Value 

Duration Limit 6 hours 

Proportion Smooth 1.0 

Proportion Rough* 0.0 

Mean elevation at site (m AHD) 160 

Moisture Adjustment Factor (MAF) 0.8515 

*Rough terrain is classified at that in which elevation changes of 50 m or more within horizontal distances of 400 m are 

common (Ball et al, 2019).  

Table 4-45 GTSMR factors for PMP estimate 

Parameter Value 

Topographical Adjustment Factor (TAF) 1.00 

Decay Amplitude Factor (DAF) 1.00 

Extreme Precipitable Water (EPW) 89.03 mm 

Winter EPW  62.96 mm 

 

These values were applied to generate the PMP envelope for 1.0 hr to 120 hr durations presented on 

Figure 4-42 and summarised in Table 4-46.  

 

Figure 4-42 PMP envelope 
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Table 4-46 PMP rainfall depth estimate  

Duration (hr) Rainfall Depth (mm) 

1.00 270 

1.50 310 

2.00 350 

2.50 380 

3.00 410 

4.00 460 

5.00 500 

6.00 530 

12.00 690 

24.00 1000 

36.00 1210 

48.00 1410 

72.00 1750 

96.00 1960 

120.00 2070 

 

 Frequent and Rare Precipitation 

Rainfall estimates for the centroid of the upstream catchment were obtained from the Bureau of 

Meteorology’s ‘Design Rainfall Data System’ (BoM, 2019).  Rainfall depths for the 2EY, 50%, 20%, 

10%, 1% and 0.1% AEP events are summarised in Table 4-47.  

 

Table 4-47 Frequent and rare rainfall estimates 

Duration Rainfall Depth (mm) 

2 EY 50% AEP 20% AEP 10% AEP 1% AEP 0.1% AEP 

10 (min) 10.3 15 20.2 23.8 35.5 54 

15 (min) 13.1 19.3 26 30.6 45.4 69.2 

20 (min) 15.1 22.6 30.4 35.6 53.2 80.9 

25 (min) 16.7 25.1 33.7 39.7 59.4 90.3 

30 (min) 18 27.2 36.5 43 64.6 98.1 

45 (min) 20.8 31.6 42.7 50.4 76.5 116.1 

1 (hr) 22.8 34.7 46.9 55.5 85 129 

1.5 (hr) 25.4 38.8 52.8 62.6 97.1 146.9 
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Duration Rainfall Depth (mm) 

2 EY 50% AEP 20% AEP 10% AEP 1% AEP 0.1% AEP 

2 (hr) 27.3 41.5 56.9 67.7 106.3 160.8 

3 (hr) 30 45.6 62.7 75 119.3 180.6 

4.5 (hr) 33.1 50.1 69.2 83 133.2 202.5 

6 (hr) 35.5 53.7 74.5 89.5 144.1 219.4 

9 (hr) 39.5 59.6 83.1 100.6 163.1 248.2 

12 (hr) 42.8 64.6 90.4 108.6 178 271.1 

18 (hr) 48.2 72.9 102.6 123.5 203.1 309.4 

24 (hr) 52.5 79.7 112.6 136.5 224.2 340.8 

30 (hr) 56.1 85.6 121.6 146.5 241.2 369.8 

26 (hr) 59.2 90.7 129.6 156.5 257.3 392.9 

28 (hr) 64.3 99.2 141.6 171.6 282.3 427.9 

72 (hr) 71 110.8 159.7 192.6 317.3 473 

96 (hr) 74.9 117.8 170.7 205.6 339.3 499 

120 (hr)  77 121.8 176.7 213.6 351.4 516.1 

 

Frequent events are defined as events with an AEP less than or equal to the 10%, with rare events 

having an AEP equal to or greater than 1%.  Each duration event is further divided into an ensemble of 

ten temporal patterns (TP) as detailed in the Australian Rainfall and Runoff (ARR) Datahub (Babister et 

al, 2016). The variations in the temporal patterns account for rainfall patterns not being uniform for 

their duration, with periods of more intense and less intense rainfall occurring within a single rainfall 

event.  Rainfall estimates from Table 4-46 and Table 4-47 were applied directly to the hydraulic model 

as rain on grid.  This is discussed further in Section 4.3.4.2.  

 Hydraulic Modelling 

 General 

A flood assessment was undertaken to quantify the impacts of flooding on the proposed site 

infrastructure and the potential flood risk issues associated with site access and operations adjacent 

to Cooroora Creek and Sandy Creek.  

The modelled design storm events detailed in Table 4-48 were adopted for existing (pre-mining) and 

design (mining/post-mining) site conditions.  It should be noted that for all events, the duration/s that 

produced the highest water surface elevation for the existing site conditions were adopted for the 

developed site conditions to reduce overall simulation time.  Except for the PMF events, all 

duration/AEP events were run for the ensemble of ten temporal patterns generated by the ARR Data 

Hub (Babister et al, 2016).  
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Table 4-48 Modelled design storm events 

Duration (hr) PMF 0.1% AEP  1% AEP 10% AEP 20% AEP 50% AEP 2 EY 

1 X X X X X X X 

1.5 X X X X X X X 

2 X X X X X X X 

2.5 X       

3 X X X X X X X 

4 X       

4.5 X X X X X X X 

5 X       

6 X X X X X X X 

9 X X X X X X X 

12 X X X X X X X 

18 X X X X X X X 

24 X X X X X X X 

30 X X X X X X X 

36 X X X X X X X 

48 X X X X X X X 

72 X X X X X X X 

96 X X X X X X X 

120 X       

 

 Model Domain, Topography, Grid Size and Time Step 

4.3.4.2.2.1 Model Domain  

The extent of the adopted modelling domain (to which direct rainfall was applied) and site 

infrastructure is presented on Figure 4-43.  
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Figure 4-43 Model domain 

4.3.4.2.2.2 Topography   

Detailed UAV drone site survey undertaken was provided from which detailed site levels and impacts 

can be assessed.  External to the extents of the UAV drone data, 1 Second Shuttle Radar Topography 

Mission (SRTM) Hydrologically Enforced survey data was utilised for the remainder of the modelling 

domain. The modelling was comprised of direct rainfall (rain on grid) on the entire model domain.   

A comparison of the SRTM and UAV drone survey (Fairhill Coking Coal, 2020) was made to determine 

the vertical variations at the interface of the two data sets.  As the modelling approach incorporated 

rain on grid, the SRTM was modified to tie in smoothly to the drone survey to ensure flows could pass 

smoothly between the two grids, without a backwater effect or ’waterfall’ occurring where large 

variations between the datasets at the edges of the UAV drone survey occurred.  

The SRTM and UAV drone data was interrogated at the locations depicted on Figure 4-44.  
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Figure 4-44 Survey interrogation locations  

The elevations of the datasets listed below in Table 4-49. 

Table 4-49 UAV and SRTM survey interrogation  

Location UAV Survey Elevation 

(m AHD) 

SRTM Elevation 

(m AHD) 

Difference above UAV 
Elevation (m) 

Point 1 160.047 161.852 1.805 

Point 2 155.188 156.341 1.153 

Point 3 155.219 156.717 1.498 

Point 4 150.819 153.668 2.849 

Point 5 162.854 166.924 4.070 

Point 6 154.331 156.802 2.471 

Point 7 163.295 167.369 4.074 

Point 8 144.850 147.471 2.621 
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The differences listed in Table 4-49 were applied to the SRTM elevation for catchment upstream of 

each point presented on Figure 4-44 to create a smooth transition between the datasets to allow for 

a more comprehensive and reliable assessment of flood impacts.  

4.3.4.2.2.3 Existing Site Conditions Topography 

The resultant topographical surface described above was utilised for the existing site conditions.  

4.3.4.2.2.4 Developed Site Conditions Topography  

The existing site condition topography was modified for developed site conditions as described below: 

• There are two unnamed tributaries of Sandy Creek that traverse the FCP site, as presented on 
Figure 4-43.  In the developed case model, two conceptual diversion drains were created in the 
model to allow free draining of these unnamed tributaries to Sandy Creek and Cooroora Creek.  
These diversion drains cover a single cell and are based on the conceptual details in Section 
4.3.3.10.  

• A pit rim bund was created with an elevation of 2 m above the existing surface level as the final 
landform was not available at the time of model runs.  

4.3.4.2.2.5 Grid Size and Time Step 

A 30 m x 30 m grid was applied to the digital terrain model.  Direct rainfall was applied to the grid with 

a timestep of 2.5 seconds.  To ensure the maximum impacts of the proposed development were 

captured in the model, the simulation periods were selected to allow for flows to form in the upstream 

catchments of Cooroora Creek and Sandy Creek and be conveyed past the FCP area.  The adopted 

simulation times are summarised in Table 4-50. 

Table 4-50 Hydraulic model simulation time  

Event Duration (hr) Simulation Time (hr) 

1 6 

1.5 6 

2 8 

2.5 12 

3 12 

4 12 

4.5 12 

5 12 

6 12 

9 24 

12 24 

18 36 

24 36 

30 36 
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Event Duration (hr) Simulation Time (hr) 

36 48 

48 60 

72 96 

96 120 

120 120 

 Boundary Conditions 

Two boundary conditions were applied to the model: 

• Direct rainfall on the entire model domain depicted on Figure 4-43, and 

• A normal flow outlet boundary condition 4.6 km downstream of the confluence of Cooroora Creek 
and Sandy Creek.  

 Surface Roughness 

Desktop selection of the Manning’s ‘n’ roughness coefficient was made to represent the land use, 

surface and vegetation types within the model domain.  The apparent roughness of surfaces over the 

extent of the model domain was based on examination of aerial photography (Google Earth, 2020).   

4.3.4.2.4.1 Existing Site Conditions 

Two types of areas and assigned Manning’s ‘n’ values were identified as follows: 

• Pasture with some trees and shrubs (default surface conditions):   n = 0.033 

• Primary drainage channel (winding with regular trees and obstructions): n = 0.045 

4.3.4.2.4.2 Developed Site Conditions 

In addition to the existing site conditions surface roughness, the developed site conditions included 

the following: 

• Haul Road, ROM Pad and MIA Area (compacted gravel surface):   n = 0.02 

 

The locations of the applied Manning’s ‘n’ value for existing and developed site conditions are depicted 

in below Figure 4-45. 
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Figure 4-45 Mannings surface roughness  

 Inputs & Losses 

A rain-on-grid approach for direct rainfall over the entire model was adopted. Rainfall losses for the 

region were assessed using data from the AR&R Datahub (Babister et al, 2016) for the FCP location.  

The Datahub indicated an Initial Loss (IL) of 47 mm and Continuing Loss (CL) of 0.7 mm/hr were 

applicable. These losses were uniformly applied to the model for all return periods and durations.  
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 Results 

The flood modelling results for the existing and developed site conditions have been extracted for the 

following: 

• Maximum modelled water surface elevation; 

• Maximum modelled flood depth; and 

• Maximum modelled flood velocity. 

 

For each 30 m × 30 m grid cell, the greatest modelled water surface elevation, flood depth and velocity 

were recorded throughout the simulation period.  

The timing of when the maximum water level occurs may vary from grid cell to grid cell.  Consequently, 

the depicted results do not represent one specific time within the modelling duration, but rather the 

worst-case outcome for each grid cell across the simulation period.  Additionally, to assist with the 

clarity of depicted results, water depth results less than 100 mm are not presented.  This cut off depth 

was selected to represent the difference between drainage flow across the surface and flooding. 

The following figures depict the maximum flood depth adjacent to the FCP site for existing and 

developed site conditions respectively, for: 

• The PMF (Figure 4-46 and Figure 4-47); 

• 0.1% AEP (Figure 4-48 and Figure 4-49);  

• 1% AEP (Figure 4-50 and Figure 4-51);  

• 10% AEP (Figure 4-52 and Figure 4-53);  

• 20% AEP (Figure 4-54 and Figure 4-55);  

• 50% AEP (Figure 4-56 and Figure 4-57); and  

• 2EY (Figure 4-58 and Figure 4-59).  

 

Flood outcomes for the PMP, 0.1% AEP, 1% AEP, 10% AEP, 20% AEP, 50% AEP and 2EY events are 

summarised at the locations depicted in Figure 4-60 adjacent to the FCP site.  
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Figure 4-60 Reporting locations 

The following duration events were found to be critical within Cooroora Creek and Sandy Creek 

adjacent to the FCP site:  

• PMF – 2 hour, 3 hour 

• 0.1% AEP, 1% AEP – 6 hour, 12 hour  

• 10% AEP – 2 hour, 3 hour, 6 hour 

• 20% AEP, 50% AEP, 2 EY – 1.5 hour, 2 hour, 5 hour, 6 hour 

 

Table 4-51, Table 4-52 and Table 4-53 summarise the maximum water surface elevation, depth and 

velocity, respectively.  
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Table 4-51 Flood modelling results – maximum water surface elevation 

Location 

Maximum Water Surface Elevation (m AHD) 

PMF 0.1% AEP 1% AEP 10% AEP 20% AEP 50% AEP 2 EY 

Exist Dev Exist Dev Exist Dev Exist Dev Exist Dev Exist Dev Exist Dev 

Cooroora Creek 
US 

156.546 156.881 154.699 154.821 154.074 154.165 153.36 153.398 153.135 153.154 152.843 152.849 152.604 152.608 

Site North-east 154.796 154.781 152.827 152.843 152.176 152.183 151.479 151.483 151.251 151.255 150.947 150.948 150.679 150.681 

Confluence 153.97 153.962 151.668 151.673 150.814 150.817 149.97 149.974 149.743 149.742 149.436 149.436 149.208 149.207 

Cooroora Creek 
DS 

153.419 153.41 151.022 151.027 150.103 150.104 149.079 149.077 148.791 148.762 148.343 148.343 148.013 148.011 

Sandy Creek 
(Upstream) 

163.045 163.555 162.45 162.589 162.157 162.193 161.737 161.738 161.651 161.649 161.486 161.485 161.35 161.351 

Haul Road 158.11 158.014 157.324 157.096 157.064 156.791 156.809 156.723 156.781 156.727 156.749 156.704 156.708 156.684 

MIA (south-
east) 

154.872 154.983 154.268 154.287 154.066 154.071 153.868 153.863 153.828 153.827 153.757 153.755 153.662 153.656 

Site East 154.055 154.055 151.759 151.765 150.92 150.922 150.22 150.208 150.139 150.126 150.014 150.000 149.893 149.881 
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Table 4-52 Flood modelling results – maximum flood depth  

Location 

Maximum Flood Depth (m) 

PMF 0.1% AEP 1% AEP 10% AEP 20% AEP 50% AEP 2 EY 

Exist Dev Exist Dev Exist Dev Exist Dev Exist Dev Exist Dev Exist Dev 

Cooroora 
Creek US 

5.839 6.173 3.991 4.114 3.366 3.457 2.653 2.691 2.427 2.447 2.135 2.142 1.896 1.900 

Site North-east 5.257 5.242 3.289 3.305 2.638 2.645 1.94 1.944 1.713 1.716 1.408 1.409 1.141 1.142 

Confluence 7.967 7.959 5.665 5.67 4.811 4.813 3.967 3.971 3.74 3.739 3.432 3.432 3.205 3.204 

Cooroora 
Creek DS 

6.88 6.872 4.484 4.488 3.564 3.566 2.541 2.538 2.252 2.224 1.804 1.804 1.475 1.472 

Sandy Creek 
(Upstream) 

3.229 3.739 2.634 2.773 2.341 2.377 1.922 1.922 1.835 1.834 1.67 1.669 1.535 1.535 

Haul Road 2.26 2.164 1.474 1.246 1.214 0.941 0.959 0.874 0.931 0.877 0.899 0.854 0.858 0.834 

MIA (south-
east) 

3.032 3.143 2.428 2.446 2.225 2.23 2.028 2.023 1.988 1.987 1.917 1.915 1.822 1.816 

Site East 4.878 4.878 2.582 2.588 1.743 1.745 1.043 1.031 0.962 0.949 0.837 0.823 0.716 0.704 
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Table 4-53 Flood Modelling results – maximum flood velocity  

Location 

Maximum Flood Velocity (m/s) 

PMF 0.1% AEP 1% AEP 10% AEP 20% AEP 50% AEP 2 EY 

Exist Dev Exist Dev Exist Dev Exist Dev Exist Dev Exist Dev Exist Dev 

Cooroora 
Creek US 

3.1 3.0 3.0 3.2 2.5 2.5 3.1 3.2 2.7 2.5 2.8 3.0 3.1 3.1 

Site North-east 2.5 2.6 1.8 1.8 1.6 1.6 1.4 1.4 1.3 1.3 1.2 1.2 1.1 1.1 

Confluence 1.7 1.7 1.3 1.4 1.1 1.4 1.2 1.5 1.2 1.3 1.2 1.1 1.0 1.5 

Cooroora 
Creek DS 

1.8 1.8 1.5 1.5 1.5 1.5 1.6 1.6 1.6 1.6 1.6 1.6 1.5 1.5 

Sandy Creek 
(Upstream) 

2.0 1.9 1.8 1.8 1.6 1.6 1.2 1.2 1.0 1.0 0.8 0.8 0.5 0.5 

Haul Road 2.0 3.4 1.4 3.2 1.5 2.5 1.5 2.0 1.4 1.4 1.4 1.3 1.4 1.2 

MIA (south-
east) 

2.2 2.1 1.7 1.7 1.6 1.6 1.3 1.3 1.3 1.3 1.2 1.2 1.1 1.1 

Site East 2.2 2.1 1.7 1.7 1.6 1.5 1.3 1.3 1.2 1.2 1.1 1.0 0.9 0.9 
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Based on the values presented in Table 4-51, Table 4-52 and Table 4-53, the following outcomes can 

be derived from the results for site design and consideration: 

• Modelled flood depths and velocities for the existing site conditions indicate that the FCP site is 
subject to flooding during events between the 2EY and PMF events.  These modelled inundation 
areas encroach on:  

o The western and northern eastern extents of the Pit adjacent to Sandy Creek and 
Cooroora Creeks, respectively; 

o The locations of the unnamed tributaries to Sandy Creek;  

o The location of the ROM Pad and ROM Dam;  

o The haul road from a point immediately south of the site office location, to a point 
approximately 1.4 km to the west of the site, with a maximum flood depth of 
approximately 1.214 m during the 1% AEP event;  

• To mitigate the safety and operational risks associated with potential flood impacts up to the 0.1% 
AEP event for developed site conditions, a number of design elements and components will be 
considered in the detailed design of the site layout, including potential requirements for diversion 
drains, levees and other measures for mine infrastructure; 

• Construction of the haul road creek crossing of Sandy Creek in accordance relevant guidelines; 
and  

• Sizing and alignment of the diversion drains intercepting the unnamed tributaries of Sandy Creek 
traversing the site.  

 
Comparison of the results between the existing and developed (with mitigating infrastructure) site 

conditions suggest the following hydraulic impacts and differences:  

• Water surface elevations in Sandy Creek will increase by up to 0.15 m immediately west of the 
edge of the pit due to its encroachment into the waterway during the 0.1% AEP event.  During 
events equal to and less than the 10% AEP evet, water levels in Sandy Creek are impacted by less 
than 0.005 m (5 mm). 

• Water surface elevations in Cooroora Creek will increase by up to 0.12 m immediately north of 
the edge of the pit due to its encroachment into the waterway during the 0.1% AEP event.  During 
events equal to and less than the 10% AEP evet, water levels in Cooroora Creek are impacted by 
less than 0.04 m (40 mm). 

 
Based on the above results, the riparian habitat and downstream environment of Cooroora Creek and 

Sandy Creek will not be affected by any significant change in flooding conditions post mine closure.  

The rehabilitated mine final landform (Section 5.2.6) will be included in an updated detailed flood 

model that will be undertaken for the FCP Surface Water Management Plan (Section 5.2.4), to refine 

conclusions on post-closure flooding.  The final landform will be designed to minimise potential flood 

impacts on the surrounding and downstream environment.  The design of the final landform will 

consider water quality, post mine closure, and will provide detailed design of drainage and erosion 

controls.   
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 Regional Flood Frequency Estimate  

As the Cooroora Creek and Sandy Creek catchments are ungauged, validations of the estimated peak 

discharges from the TUFLOW hydraulic model for the 1%, 10%, 20% and 50% AEP events were made 

against the estimates of the Regional Flood Frequency Estimator (RFFE) (Rahman et al, 2019).  The 

comparison was made on the creek at the downstream boundary of the hydraulic model domain. 

The RFFE utilises the data from 853 gauged catchments across Australia and utilises Log Pearson Type 

3 distributions to estimate flows based on similar catchments.  The inputs adopted for the RFFE are 

summarised in Table 4-54. The resultant flow estimates are summarised in Table 4-55.  When 

comparing the modelled peak discharge with the RFFE results, it should be noted that the peak 

stormwater discharge from all the ensemble temporal patterns has been reported.  As such, the 

closest comparison for the modelled peak discharge is the 95% upper confidence limit RFFE data.  The 

data contained in Table 4-55 is also presented graphically in Figure 4-61. 

Table 4-54 RFFE inputs 

Parameter Value 

Catchment Area (km²) 330 

Outlet Latitude (decimal degrees) 23.2547 

Outlet Longitude (decimal degrees) 148.6677 

Centroid Latitude (decimal degrees) -23.2208 

Centroid Longitude (decimal degrees) 148.5822 

 

Table 4-55 RFFE results summary 

AEP 
(%) 

Mean Discharge 
(m³/s) 

Lower Confidence 
Limit (5%) (m³/s) 

Upper Confidence 
Limit (95%) (m³/s) 

Modelled Peak 
Discharge (m³/s) 

50 83.4 32.1 222 261 

20 168 66.5 435 515 

10 245 90.3 683 658 

5 338 112 1030 N/A 

2 488 139 1740 N/A 

1 626 158 2520 2320 
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Figure 4-61 RFFE results 

As can be seen in Table 4-55 and Figure 4-61, the modelled peak discharges at the downstream 

boundary of the model domain are close to, but exceed the 95th percentile confidence limit RFFE 

estimates for the 50% and 20% AEP events.  The 10% and 1% AEP modelled peak discharges at the 

downstream model domain are slightly less than the 95th percentile confidence limit RFFE estimates.   

These model results have a good correlation to the RFFE estimates and are therefore considered fit 

for purpose. As the 2% and 5% AEP events were not run, it can be deduced, from Figure 4-61 that the 

anticipated results would be lower than the 95th percentile confidence limits, based on interpolation 

between the 10% and 1% AEP events. 
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 Groundwater 

Several existing mines and advanced projects are located in the vicinity of FCP. These are listed below 

in Table 4-56 along with the approximate distance and direction of the site in relation to the FCP. 

Table 4-56 Nearby mines and advanced projects 

Mine or Project name Distance Direction 

Ensham Mine (open-cut and underground coal) 27 km South 

Kestrel Mine (underground coal) 33 km West 

Gregory-Crinum Mine (underground coal) 23 km West 

Oaky Creek Mine (underground coal) 22 km North 

Lake Lindsay (open-cut coal) 26 km North 

Curragh North Mine (open-cut coal) 25 km East 

Curragh Mine (open-cut coal) 35 km South-east 

Washpool Coal Project 22 km South-east 

Wilton Coal Project 13 km South-west 

 

The nearest site to the FCP is the proposed Wilton Coal Project (WCP), located approximately 13 km 

to the south-west of the FCP.  

An analytical drawdown model completed for the WCP predicted that the maximum potential 

drawdown (0.2 m) could potentially occur some 8 km from the pit centre (SLR 2019b). Figure 4-62 

compares the projected 1 m drawdown for FCP (at an approximate distance of 4.5 km) and the 

maximum potential drawdown of 0.2 m for the WCP in comparison to the location of other mines and 

projects in the area. 

The maximum modelled drawdown extents are separated by a distance of approximately 7 km. Given 

the lack of overlap in the expected drawdown between the FCP and the nearest proposed operation, 

it is considered highly likely that there would be no overlap in drawdown between FCP and any other 

operations or projects located further away. On this basis there is no need to further consider 

cumulative impacts for groundwater for the FCP.  

  



!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

GR EGO R Y

LISKEAR D

CR INUM

ENSHAM UG

ENSHAM NO R TH

KESTR EL EAST

MACKENZIE
SO UTH

BLACKWATER
NO R TH

CUR R AGH SO UTH

CUR R AGH WEST

ENSHAM O C

LAKE LINDSAY

CUR R AGH

WASHPO O L

WILTO N

FAIR HILL
CO KING

O AKY NO R TH

O AKY CR EEK
EX TENSIO N

GR ASSTR EE
O AK PAR K

148°50'0"E148°40'0"E148°30'0"E
23
°0
'0"
S

23
°0
'0"
S

23
°1
0'0
"S

23
°1
0'0
"S

23
°2
0'0
"S

23
°2
0'0
"S

23
°3
0'0
"S

23
°3
0'0
"S

S:\projects\MET002 Metserv Client Site Projects\Work Request\R_047 Fairhill Project (FR001)\FR001_Fig4-62_Drawdown_Comparison_RevB.mxd - 19 Jan 2021 - 

Datu m : GDA 1994
Proje ction: MGA55

Futura Resources
Fairhill Coal Mine

Projected drawdowns for the
Fairhill and Wilton coal projects

1:300,000@ A4

Legend
!( Coal proje ct
!( Coal m ine

Fairh ill 1 m  d rawd own e xte nt
Wilton 0.2 m  d rawd own e xte nt 0 105

Kilom e tre s
Fig u re 4-62

19/01/2021

“©2020 O asis Hyd rog e olog y Pty Ltd  - trad ing  as h yd rog e olog ist.com .au

Monitoring  Bore s, Grou nd water Contou rs, 
Drawd own e xte nt, Pit, ML - SLR , 2019
Coal site s, DNR ME
Im ag e ry - ESR I



  

Fairhill Coal Project  
Public Environment Report  

EPBC 2019/8549 

 

215 

 

 Surface Water 

The implementation of measures for the management of mine -affected water as detailed in the 

Surface Water management Strategy above (refer Section 4.3.3.4), in accordance with all applicable 

standards and guidelines, will mitigate the potential cumulative impacts from the FCP in the region.  

The proposed operation of the FCP results in less than a 1% reduction in catchment flows to Cooroora 

Creek catchment. Furthermore, mine affected water dams will collect and store site water to prevent 

uncontrolled releases from site, and managed under a Receiving Environment Monitoring Plan (REMP) 

(Section 5.2.3) and Surface Water Management Plan (SWMP) (Section 5.2.4). As such, the potential 

for cumulative impacts arising from the FCP are considered to be negligible in the context of the wider 

Mackenzie and Fitzroy River catchments. 

Cumulative impacts would be expected to occur where there are multiple projects each impacting 

separately on the same MNES as occur on the FCP site.  Within the Mackenzie River drainage sub basin 

(12,985.1 km²), there were 12 operational coal mines in 2014, including Middlemount, German Creek, 

German Creek East, Oaky Creek, Foxleigh, Lake Lindsay, Curragh North, Curragh, Jellinbah East, 

Yarrabee, Blackwater and Cook.  

There are no other mines within the Cooroora Creek catchment, and as such there are no anticipated 

cumulative impacts within this sub catchment.  

To allow for modelled releases from water management structures (Pit Sumps) to Sandy Creek and 

Cooroora Creeks respectively (refer Section 4.3.3.4), it is proposed to install gauging stations at the 

locations depicted below in Figure 4-63. 

To allow for the Mackenzie River Sub Basin Surface Water Quality Objectives (EP(W)P, 2009) to be 

met, an indicative release limit of site impacted waters needs to be adopted.  Of particular importance 

are the FCP EA baseflow and high flow limits (Appendix B, Table C5) for EC, which should be less than 

310 µS/cm and 210 µS/cm respectively. 

Adopting a minimum dilution limit of 1:20 into Sandy Creek and Cooroora Creek allows for dilutionary 

effects of upstream catchment flows such that mine impacted waters will meet the requirements of 

the EP(W)P.  The release limits will be determined based on sampled site waters within the Pit Sumps.  

Indicative releases limits based on sampled EC are listed in Table 4-57. 

Table 4-57 Indicative EC release limits 

Sampled EC (µS/cm) High Flow Release Limit 

(<µS/cm) 

1:20 Dilution Limit (µS/cm) 

1,000 310 50  

2,000 310 100 

3,000 310 150 

4,000 310 200 

5,000 310 250 

6,000 310 300 
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As can be seen in Table 4-57, adopting a minimum dilution limit, allows for waters with a sampled EC 

of up to 6,000 µS/cm to be release to Sandy Creek and Cooroora Creek in period of high flows.  The 

1:20 dilution limit allows for flows to be discharged below the EA limit (Appendix B, Table C4) of 1,470 

µS/cm.  

 

Figure 4-63 Proposed flow gauging station locations 

The predicated maximum peak discharges immediately upstream of the site in Sandy Creek and 

Cooroora Creek for the 1%, 10%, 20%, 50% AEP and 2 EY events were extracted from the TUFLOW 

model, and are summarised in Table 4-58. 

Table 4-58 Peak flow rates and release limits 

AEP (%) Sandy Creek 
Approach (m³/s) 

Cooroora Creek 
Approach (m³/s) 

Sandy Creek 
Release Limit 

(m³/s) 

Cooroora Creek 
Release Limit (m³/s) 

2EY 87.7 294.7 17.5 58.9 

50 149.5 494.2 29.9 98.8 

20 227.6 780.4 45.5 156.1 

10 271.6 1034.4 54.3 206.9 
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AEP (%) Sandy Creek 
Approach (m³/s) 

Cooroora Creek 
Approach (m³/s) 

Sandy Creek 
Release Limit 

(m³/s) 

Cooroora Creek 
Release Limit (m³/s) 

1 573.5 2033.3 114.7 406.7 
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5 Proposed Avoidance, Safeguards and Mitigation Measures 

This section outlines the avoidance strategies, safeguards, mitigation and management measures 

developed for potential FCP impacts to MNES identified, during construction, operation and 

decommissioning. Detailed mitigation and management measures are also provided and considered 

in MNES specific impact assessments throughout Section 4.2 and Section 4.3.  

Additionally, Futura are preparing a number of management plans (MPs) to address specific ongoing 

monitoring and adaptive mitigation measures for the management of potential impacts to MNES, as 

outlined below in Section 5.2.   

5.1 Avoidance and Mitigation 

 

The FCP site contains 43.7 ha of the Brigalow (Acacia harpophylla dominant and co-dominant) TEC. Of 

this, 30.4 ha is remnant vegetation and 13.3 ha is regrowth that meets the condition threshold of the 

TEC. Further detail on the extent and ecological condition of the Brigalow TEC at the FCP site is 

provided in Section 4.2.2. The location of the Brigalow TEC at the FCP site is presented in Figure 4-2.  

Potential impacts to the Brigalow TEC at the FCP site have been and will be managed through a number 

of measures (refer Section 4.2.2.2 and) including, but not limited to: 

• The FCP boundaries and mine infrastructure locations have been designed so that potential 
impacts to the Brigalow TEC are minimised to the greatest extent practicable. No Brigalow TEC 
will be cleared for the FCP.  

• Signage will be erected at the edges of Brigalow TEC explaining the significance of the vegetation 
and prohibiting access by vehicles or machinery. FCP staff and contractors will be informed of their 
obligation to protect the Brigalow TEC during site inductions. 

• The removal of cattle during mining operations will likely lead to improvements in condition of 
Brigalow TEC within the FCP site outside the disturbance footprint (i.e., 43.7 ha of the Brigalow 
TEC within the FCP site). 

• The short duration of the FCP will limit impacts of dust generated from nearby operational areas. 
An Air Quality Management Plan will be prepared to manage dust risks to vegetation and people. 

 
An assessment of the significance of potential impacts to the Brigalow TEC at the FCP site was assessed 

against the Matters of National Environmental Significance Significant Impact Guidelines 1.1 (refer 

Section 4.2.2.3), and the action did not meet any of the criteria for significant impact. 

 

A total of 27 threatened species listed under the EPBC Act were flagged by database searches and 

literature reviews as potentially inhabiting the region containing the FCP (refer Section 4.2.3). Nine 

threatened species have been identified as having a moderate to high probability of occurring within 

or near the FCP site, and are discussed in detail in Section 4.2.3.1 to Section 4.2.3.9.  The remaining 
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28 species flagged by database searches and literature reviews for the region are described in Section 

4.2.3.10. 

A detailed profile of each of the nine threatened species that have a moderate to high probability of 

occurring within or near the FCP, is provided in Section 4.2.3.  

General mitigation measures proposed for potential impacts to the nine threatened species that have 

a moderate to high probability of occurring within or near the FCP site, comprise a number of actions 

including, but not limited to: 

• Site layout designed to avoid threatened species breeding and feeding habitat, dispersal corridors, 
high value regrowth vegetation and riparian zones to the greatest extent practicable; 

• The FCP footprint positioned to avoid fragmenting potential dispersal habitat for threatened 
species along Cooroora Creek; 

• Signage at potential habitat for threatened species explaining significance and prohibiting access 
by vehicles or machinery;  

• Lights required in operational areas will be angled away from potential arboreal mammal habitat; 

• Surface water and sediment control infrastructure to prevent sediment from affecting threatened 
species habitat, creeks and floodplains; 

• Impacts to gilgais and other temporary wetlands will be minimised to the greatest extent 
practicable; 

• Surface water and groundwater quality and flows will be monitored throughout the life of the FCP, 
to monitor potential downstream impacts of the project on aquatic ecology and riparian and 
groundwater-dependent vegetation. 

• A program for monitoring groundwater and groundwater-dependent ecosystems in the local 
region will be developed and implemented. 

• No current permanent water sources (farm dams) to be removed as part of the FCP; 

• Weed hygiene practices and regular weed monitoring will be undertaken in accordance with a 
Weed Management Plan;  

• Putrescible wastes, with the potential to attract predators such as feral cats, foxes and dingos, will 
be stored in secure containers and disposed of offsite; 

• Site inductions for FCP staff and contractors to be informed of their obligation to protect 
threatened species and threatened species habitat; and 

• Records of the date and location of incidental observations of threatened species (including 
roadkill) will be recorded during operations. 

 
An assessment of the significance of potential impacts to each of the nine threatened species that 

have a moderate to high probability of occurring within or near the FCP site, was assessed against the 

Matters of National Environmental Significance Significant Impact Guidelines 1.1. The action did not 

meet any of the criteria for significant impact for eight of the nine species assessed (refer Sections 

4.2.3.2 to 4.2.3.9).   
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The Action could potentially meet the significant impact criteria for one of these species, the 

Ornamental Snake (Denisonia maculata) (refer Section 4.2.3.1.8), which is a small nocturnal snake, 

listed as a vulnerable species under the EPBC Act. 

 Ornamental Snake 

A detailed profile of the Ornamental Snake is provided in Section 4.2.3.1, including; survey records of 

the locality (refer Section 4.2.3.1.1), assessment in accordance with the national survey guidelines 

(refer Section 4.2.3.1.2), habitat requirements (refer Section 4.2.3.1.3); threats to the species (refer 

Section 4.2.3.1.4), potential habitat in and near the FCP site (refer Section 4.2.3.1.5 and Figure 4-3), 

potential habitat quality within the FCP impact footprint (refer Figure 4-4), regional habitat 

connectivity (refer Section 4.2.3.1.6), detailed impact mitigation measures (refer Section 4.2.3.1.7), 

and an assessment of residual impacts (refer Section 4.2.3.1.8). 

The potential residual impact of the FCP on the Ornamental Snake will be the removal of 21.1 ha of 

gilgai on the northern terraces of Sandy Creek, located within the FCP impact footprint. The habitat to 

be removed has been assessed as being of relatively low value to the Ornamental Snake (refer Section 

4.2.3.1.5), as it lacks important microhabitat features that the species requires (refer Section 4.2.3.1.8 

and Figure 4-4). However, under the national guidelines it potentially qualifies as “important habitat”, 

due to the presence of gilgais.  

Mitigation measures for the reduction of potential impacts to the Ornamental Snake (refer Section 

4.2.3.1.7) include, but are not limited to the following:  

• The FCP has been designed so that any impacts to the Ornamental Snake are minimised to the 
greatest extent practicable;  

• The disturbance footprint has been positioned to avoid most gilgai habitat occurring within the 
FCP site, including all gilgai habitats associated with remnant or high-value regrowth vegetation;  

• The project avoids the clearing of habitat along Cooroora Creek, which is a potentially important 
regional corridor for the Ornamental Snake (refer Section 4.2.3.1.6).  

• Signage will be erected at the edges of potential Ornamental Snake habitat explaining its 
significance as an environmentally sensitive area and prohibiting access by vehicles or machinery;  

• FCP staff and contractors will be informed of their obligation to protect the Ornamental Snake 
during site inductions, and the date and location of incidental observations of Ornamental Snakes 
(including roadkill) will be recorded during operations; 

• Surface water and sediment control infrastructure will be installed in order to trap mine-affected 
water and prevent sediment from operations being deposited into nearby watercourses and 
floodplains; 

• The short duration of the FCP will limit impacts of direct mortality through vehicular collisions in 
nearby operational areas; and 

• The temporary removal of cattle from Ornamental Snake habitat within the FCP site during 
operations will result in a rapid improvement of vegetative cover (grasses and aquatic herbs) in 
and around gilgais. This will improve the quality of 122.4 ha of Ornamental Snake habitat.  
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Eucalyptus camaldulensis and Eucalyptus coolabah, species that grow along the banks of Cooroora 

Creek may utilise groundwater, when available, within the Quaternary Alluvium.  The FCP site 

disturbance footprint has been designed so direct impacts to riparian vegetation and GDEs will be 

avoided (refer Section 4.3.1.5.2).  

A zone of potential drawdown is considered to most likely be confined to within 1 km of the edge of 

the open pits.   

The ecological responses by GDEs to localised dewatering of the alluvium aquifer are expected to be 

minimal. As discussed in Section 3.7.2, there are several reasons to expect that local E. camaldulensis 

and E. coolabah do not depend on groundwater for their ecological needs. Both species were observed 

to grow equally abundantly in naturally unsaturated stretches of the alluvium as at sites where 

groundwater was present. Where groundwater is present, it is at a depth and presents salinity that 

approaches the limits of these species’ tolerance.  In the vicinity of the FCP, both species only grow on 

the banks of channels, where they have access to surface water flows. Alluvium away from the 

channels does not support either species, suggesting negligible importance of groundwater within the 

alluvium to the establishment and/or growth of E. camaldulensis and E. coolabah.  

No aquatic GDEs were identified within the vicinity of the FCP, and no impacts to these are anticipated.  

A proposed GDE Management Plan being developed for the FCP is outlined below in Section 5.2.1. 

5.2 Management Plans 

A number of specific Management Plans (MPs) will be developed for the FCP, for the purpose of 

implementing ongoing monitoring, and adaptive mitigation measures to control identified potential 

impacts to relevant MNES.  

This section provides a synopsis of each of the MPs, outlining a framework for management, 

mitigation, monitoring and independent auditing where required.  

The MPs outlined below will be developed in combination with a number of MPs required by the 

conditions of the granted Project EA (Section 7.3), to address potential impacts to Matters of State 

Environmental Significance (MSES), many of which share comparable values and require similar 

implementation of monitoring and mitigation measures. 

 

A Groundwater Dependant Ecosystems Management Plan (GDEMP) will be developed for the FCP to 

address the construction, operation, and decommissioning phases of the FCP.  The GDEMP will be 

finalised prior to commencing mining activities; and be implemented for the duration of the mine life.   

An assessment of the potential for Groundwater Dependant Ecosystems (GDEs) has been undertaken, 

and values associated with GDEs have been identified for the riparian vegetation of FCP site (refer 

Section 3.7).  

Eucalyptus camaldulensis and Eucalyptus coolabah growing along Cooroora Creek was identified as 

likely to be utilising groundwater intermittently, where it is available, but ultimately having relatively 
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low local dependence on groundwater (refer Section 3.7.2). Furthermore, the alluvial aquifer that 

these species occasionally and opportunistically access is only partially connected to deeper aquifers 

that may be impacted by the FCP (refer Section 4.3.1).  Nevertheless, vegetation that uses 

groundwater episodically or opportunistically qualifies as a GDE according to the Information 

Guidelines Explanatory Note: Assessing groundwater-dependent ecosystems (Doody et al. 2019).  

Preparation of a GDEMP is a condition of the approval of the project in Queensland (EA condition D2, 

Schedule D, Appendix B).  

The GDEMP will state the environmental objectives, performance criteria, monitoring, reporting, 

corrective actions and timing required for management of potential impacts to GDEs.  

The core principles of this GDEMP are summarised in the following sub-sections. 

 Terrestrial GDEs 

Condition D2 of the FCP EA (Appendix B, Schedule D) states that the BioCondition and extent of GDEs 

associated with the alluvium aquifer of Cooroora Creek and Sandy Creek must remain unchanged. The 

BioCondition must be determined by the methodology in BioCondition: a condition assessment 

framework for terrestrial biodiversity in Queensland: assessment manual (T.J. Eyre et. al. Version 2.2 

2015, or later versions).   

A monitoring and corrective response program that fulfils the above condition is in development. 

BioCondition is an ecosystem health score that is calculated through the in-field assessment of a range 

of vegetation attributes at sample sites. This approach has a number of limitations for monitoring 

impacts on GDEs: 

• Partial canopy die-off (the expected first sign of an impact of groundwater depletion) may not be 
reflected in any of the attributes measured for BioCondition. The only attribute that may be 
affected (canopy crown cover) constitutes just 5% of the total BioCondition score.  

• Even in the event of extensive tree death, BioCondition scores can only decline by a maximum of 
30% (if number of large trees, recruitment of canopy species, canopy height and canopy cover all 
go from maximum values to minimum values—an extreme example). 

• BioCondition assessments are limited in their spatial and temporal extent. 

• There is a lack of baseline BioCondition data spanning multiple years and climatic conditions. 

 
In addition to a monitoring program based solely on direct BioCondition monitoring, it is proposed 

that the GDEMP will target the principal BioCondition attribute that is expected to show the first and 

most severe effects of groundwater drawdown on terrestrial GDEs, that being canopy cover. It is 

assumed that an absence of effects on canopy cover indirectly implies that BioCondition has been 

maintained over time. 

Canopy cover will be monitored by utilising publicly available Landsat imagery. This imagery has a 

spatial resolution of 30 m and is therefore suitable for assessing narrow, potentially groundwater-

dependent riparian vegetation. Multi-spectral indices such as NDVI (Normalised Difference Vegetation 

Index) and NDWI (Normalised Difference Wetness Index) can be calculated from this imagery and are 

ideal for tracking changes in vegetation greenness and wetness, respectively. These indices are 
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superior to BioCondition estimates of canopy cover, as they are able to detect changes in crown 

density as well as crown extent, whereas BioCondition measures the latter only. Furthermore, Landsat 

imagery analysis allows for large-scale assessment beyond the boundaries of BioCondition transect 

locations. This also allows for the assessment of nearby reference sites: GDEs that occur beyond the 

potential range of drawdown due to the FCP, and which may be located on neighbouring properties 

with limited access.  

The archive of Landsat imagery from the past ten years (2010 to 2019) will be used as baseline data 

on natural fluctuations in vegetation condition over time. This temporal range spans very wet years 

(2010 = 1,099 mm total rainfall) to severe drought (2019 = 264 mm total rainfall) (data from Emerald 

Airport weather station 35264: BoM 2020), and pre-dates any disturbance to local aquifers by the FCP. 

As there are often long lag times between an action occurring and symptoms appearing in a GDE 

(Doody et al. 2019), Landsat imagery will be analysed annually (in the late dry season) throughout the 

duration of the project and for a number of years after operations cease (to be determined based on 

potential drawdown and recharge duration). 

Any deterioration in condition (greenness of vegetation) observed within the potential impact 

footprint that is beyond the natural variation observed during the baseline years (2010-2019), and 

which is not observed at reference sites outside the potential impact footprint, will trigger corrective 

actions. Monitoring of groundwater levels and quality will occur in parallel with vegetation health, to 

confirm the direct cause(s) of any impacts detected. 

Corrective actions will include an investigation to determine whether pre-impact groundwater 

regimes and water quality can be reinstated, and whether cumulative impacts during the time taken 

for this to be achieved do not lead to irreversible damage to the GDE.  

A detailed monitoring schedule, monitoring methodology, description of triggers for corrective 

actions, and timeline for implementing corrective actions will be contained within the GDEMP. 

 Subterranean GDEs 

Bore data across the FCP shows the water-bearing potential of alluvium is variable across the site, and 

where groundwater does occur in the alluvium, sit remains well below the ground surface (stream 

bed) elevation (>9 m below the ground surface) and is highly saline consistently recording electrical 

conductivity values up to 44,600 µS/cm. In addition to salinity at the FCP, a review of drillhole lithology, 

water level and water quality data suggests little potential for surface water/groundwater connectivity 

(refer Section 4.3.1.1.6). 

The fact that groundwater conditions at the FCP site are highly saline with little potential for surface-

groundwater connectivity suggests that the likelihood of stygofauna being present at the FCP site is 

considered limited (refer Section 3.7.3).   

A pilot survey for stygofauna within the Quaternary alluvium and Permian coal seam aquifers will be 

undertaken in accordance with the Queensland Government’s Guideline for the Environmental 

Assessment of Subterranean Aquatic Fauna (DSITI 2015). The initial pilot survey will establish whether 

stygofauna are present.  



  

Fairhill Coal Project  
Public Environment Report  

EPBC 2019/8549 

 

224 

 

The occurrence of stygofauna will trigger a comprehensive survey spanning two seasons, which will 

serve as baseline data for ongoing monitoring of impacts during operations. This baseline data will 

also be used to assess the risk of potential impacts, and to develop a suitable monitoring program for 

during and after mining operations. 

If stygofauna is present on site, the monitoring program will have the objective of identifying major 

changes in species composition that arise due to the FCP. In order to discern natural temporal variation 

in faunal communities from impacts of the FCP, reference bores will also be monitored in nearby areas 

that are outside the potential impact of the FCP. The selection of suitable reference bores will be based 

on similarities in the stygofaunal community with that present within the vicinity of the FCP.     

Corrective actions to be taken if significant changes to stygofauna are detected as a result of the FCP 

include investigations of the proximal causes of this change (changing water level, changing water 

chemistry), and the potential for rectifying or halting this change through management measures.  

 Relevant Conditions of the FCP Environmental Authority  

Condition D2 of the FCP EA (Appendix B, Schedule D), requires the FCP to safeguard the bio condition 

and extent of groundwater dependent ecosystems associated with the alluvium aquifer of Cooroora 

Creek and Sandy Creek must remain unchanged. The bio condition must be determined by the 

methodology in BioCondition: a condition assessment framework for terrestrial biodiversity in 

Queensland: assessment manual (T.J. Eyre et. al. Version 2.2 2015, or later versions).   

 

A Groundwater Management Plan (GWMP) will be developed for the FCP to address the construction, 

operation, and decommissioning phases of the FCP.  The GWMP will be finalised prior to commencing 

mining activities; and be implemented for the duration of the mine life.   

The GWMP will identify a groundwater monitoring network that is fit for purpose to form the basis 

for ongoing drawdown and quality monitoring and management through the life of the Project.   

Groundwater quality triggers and limits, and standing water levels will be monitored monthly by an 

appropriately qualified person at the established relevant locations and frequency as specified in: 

• Appendix B, Table D1 - Groundwater Monitoring Locations and Frequency; and as depicted in  

• Appendix B, Figure 2 - Mine Affected Water Release and Water Monitoring Points.   

 
The groundwater monitoring program will monitor the established groundwater quality 

characteristics as identified in: 

• Appendix B, Table D2 - Groundwater Quality Triggers and Limits.  

 
The groundwater monitoring network may be amended to ensure it remains representative of 

groundwater conditions and continues to be fit for purpose for the mine life.   
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Monitoring of groundwater levels from the groundwater monitoring network will enable natural 

groundwater level fluctuations (such as responses to rainfall recharge) to be distinguished from 

potential groundwater level impacts. 

Data from all monitoring bores within the groundwater monitoring network will be assessed in an 

annual comparison between actual and modelled drawdowns. This annual comparison and 

assessment will be completed in consideration of the DSITI (2017) guidelines for using monitoring data 

to assess groundwater quality and potential environmental impacts.  This assessment will allow for 

verification of the numerical model predictions.   

The framework for the GWMP includes the following iterative components (also defined as conditions 

in the FCP EA):  

• The establishment of the groundwater monitoring network to include a number of identified site-
specific monitoring bores (as per Appendix B, Table D1, and Figure 2);  

• Ongoing monthly monitoring of groundwater quality guidelines and trigger levels (as per 
Appendix B, Table D2);  

• An annual assessment of the suitability of the groundwater monitoring network for the Project to 
provide a representative and spatially adequate understanding of the groundwater regime; 

• A Review of the numerical groundwater model for the requirement to redevelop, and or 
recalibrate the after one year of commencement of mining activities; and 

• An annual assessment of the suitability of the groundwater monitoring network for the Project to 
provide a representative and spatially adequate understanding of the groundwater regime. 

 
A detailed monitoring schedule, monitoring methodology, description of triggers for corrective 

actions, and timeline for implementing corrective actions will be contained within the GWMP.  

In summary, the GWMP will provide the detail that will assist with the management and mitigation of 

any potential drawdown and potential water quality impacts.  

 Relevant Conditions under the FCP Environmental Authority  

Condition D13 and D14 under Schedule D of the FCP EA, requires the FCP to develop a Groundwater 

Monitoring Program prior to commencement of, and be Implemented for the duration, of mining 

activities. The Groundwater Monitoring Program shall: 

a. Identify potential sources of contamination to groundwater from the activities authorised 

under the environmental authority 

b. Identify the environmental values that need to be protected 

c. Ensure all potential groundwater impacts due to the activity are identified, monitored and 

mitigated 

d. Document the sampling and monitoring methodology 

e. Ensure that adequate groundwater monitoring and data analysis is undertaken to achieve the 

following objectives: 

I. detect any impacts to groundwater levels due to the activity 

II. detect any impacts to groundwater quality due to the activity 
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III. determine compliance with environmental authority condition D1 

IV. determine trends in groundwater quality 

f. Include an appropriate quality assurance and quality control program 

g. A numerical groundwater model 

h. Include a conceptual groundwater model, and  

i. Include an annual review process to identify improvements to the program. 

 

 

A Receiving Environment Monitoring Program (REMP) will be developed for the FCP to address the 

construction, operation, and decommissioning phases of the project.  The REMP will be finalised prior 

to commencing mining activities; and be implemented for the duration of the mine life.   

The REMP will state the environmental objectives, performance criteria, monitoring, reporting, 

corrective actions and timing, required for management of potential impacts to relevant MNES and 

water resources.  The REMP is also being developed to address relevant conditions under the FCP EA 

(Section 5.2.3.2). 

The REMP will be developed to consider sensitive receiving waters and environmental values 

downstream of the mine, that could potentially be affected by any release of mine affected water 

(MAW).   

For the purpose of the REMP, the receiving environment of the FCP site is the waters of Cooroora 

Creek and Sandy Creek catchment, and the connected or surrounding waterways within 10 km 

downstream of the FCP release points, as depicted in:  

• Appendix B, Figure 2 - Mine Affected Water Release and Water Monitoring Points.  

The primary aim of the REMP will be to report against Water Quality Objectives (WQOs) for local 

waterways potentially affected by discharge from the FCP site, and to assist in assessing aquatic 

ecosystem health.  This will be achieved through a number of objectives including: 

• Identifying and describing adverse impacts to surface water environmental values, quality and 
flows; 

• Monitoring the effects of the FCP activities on the receiving environment periodically (under 
natural flow conditions), and while mine affected water is being discharged from the mine based 
on accurate and reliable monitoring data that takes into consideration temporal variation;  

• Monitoring from background reference sites (e.g. upstream) and downstream sites from the 
release locations specified in Appendix B, Table C6 - Receiving water upstream background sites 
and downstream monitoring points; and  

• Monitoring and assessment of dissolved oxygen saturation, temperature and all water quality 
parameters as listed in Appendix B, Table C2 - Mine Affected Water Release Limits, and Appendix 
B, Table C2 -Release Contaminant Trigger Investigation Levels. 

 
Water quality monitoring of site water storages and the creeks downstream of the release locations 

will be undertaken to examine surface water quality at the site.  Monitoring of storages would be 
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undertaken monthly, at a minimum, and daily during release events.  Surface water samples in 

watercourses will be collected during flow events.   

 Monitoring Locations 

The water quality monitoring program for the REMP will comprise sampling from the following 

locations: 

CWSs  Receiving environment discharge points for Clean Water Sumps 

Sediment Ponds Pre-strip area sediment ponds prior to release to downstream point 

SWDs  Receiving environment discharge point for Site Water Dams 

 

The monitoring locations listed in Table C1, Table C4 and Table C6 of the EA (Appendix B Schedule C) 

are reproduced below in Table 5-1. These locations are also depicted on Figure 5-1.  

Table 5-1 EA monitoring locations 

Monitoring Point Watercourse Easting Northing  

RP1/Gauging Station 1 Cooroora Creek 668521 7430282 

RP2 Sandy Creek 667817 7428947 

RP3 / Gauging Station 2 Sandy Creek 667172 7428425 

FHWC1 Sandy Creek 664771 7428603 

FHCC1 Cooroora Creek 666753 7431925 

FHWC2 Sandy Creek 666439 7428117 

FHWC3 Sandy Creek 667505 7428620 

FHCC2 Cooroora Creek 668365 7430784 

FHCC3* Cooroora Creek 666439 7428117 
*The coordinates listed in the EA for FHCC3 are identical to those for FHWC2. This error should be corrected to allow for the 

correct monitoring point. FHCC3 is therefore not presented on Figure 5-1. 
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Figure 5-1 Site monitoring locations 

In addition to the locations listed outlined above (and the EA), additional monitoring points will be 

included in the sampling program.  The location of these additional monitoring sites are listed in Table 

5-2 and depicted on Figure 5-1.  It should be noted that ‘Sandy Gauge’ and ‘Cooroora Gauge’ are the 

same locations as the proposed gauging stations discussed in Section 4.3.5.2.  

Table 5-2 Additional monitoring locations 

Monitoring Point Watercourse Easting Northing  

Sandy Gauge Sandy Creek  664949 7428319 

Cooroora Gauge Cooroora Creek 666943 7431646 

Confluence Cooroora Creek 668866 7429761 

 

 Monitoring Parameters 

The EA requires the release limits for the parameters listed in Table 5-3, reproduced from the FCP EA 

(Appendix B, Schedule C, Table C2) for mine affected waters to be achieved. 
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Table 5-3 Mine affected water release limits 

Quality characteristic Release limits Monitoring frequency 

Electrical conductivity (μS/cm) 1,470 µs/cm Daily during a release and within 
2 hours of commencing the 

release 
Dissolved Oxygen (%sat) 85 - 110 

pH (pH units) 6.5 - 8.5 

Turbidity (NTU) TBD 

 

The EA requires the water quality parameters listed in Table 5-4 (Appendix B, Schedule C, Table C3) 

for the locations RP1, RP2 and RP3 to be kept below the trigger levels.  

Table 5-4 Release contaminant trigger investigation levels  

Quality 
characteristic 

Trigger Levels 
(µg/L) 

Comment on trigger level Monitoring frequency 

Aluminium 55 For aquatic ecosystem protection, 
based on SMD guideline. 

Daily during a release 

and within 2 hours of 

commencing the release Arsenic 13 For aquatic ecosystem protection, 
based on SMD guideline. 

Cadmium 0.2 For aquatic ecosystem protection, 
based on SMD guideline. 

Chromium 1 For aquatic ecosystem protection, 
based on SMD guideline. 

Copper 2 For aquatic ecosystem protection, 
based on LOR for ICPMS 

Iron 300 For aquatic ecosystem protection, 
based on low reliability guideline. 

Lead 4 For aquatic ecosystem protection, 
based on SMD guideline. 

Mercury 0.2 For aquatic ecosystem protection, 
based on LOR for CV FIMS 

Nickel 11 For aquatic ecosystem protection, 
based on SMD guideline. 

Zinc 8 For aquatic ecosystem protection, 
based on SMD guideline. 

Boron 370 For aquatic ecosystem protection, 
based on SMD guideline. 

Cobalt 90 For aquatic ecosystem protection, 
based on low reliability guideline. 

Manganese 1,900 For aquatic ecosystem protection, 
based on SMD guideline. 

Molydbenum 34 For aquatic ecosystem protection, 
based on low reliability guideline. 

Selenium 10 For aquatic ecosystem protection, 
based on LOR for ICPMS 
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Quality 
characteristic 

Trigger Levels 
(µg/L) 

Comment on trigger level Monitoring frequency 

Silver 1 For aquatic ecosystem protection, 
based on LOR for ICPMS 

Uranium 1 For aquatic ecosystem protection, 
based on LOR for ICPMS 

Vanadium 10 For aquatic ecosystem protection, 
based on LOR for ICPMS 

Ammonia 900 For aquatic ecosystem protection, 
based on SMD guideline. 

Nitrate 1,100 For aquatic ecosystem protection, 
based on ambient Qld WQ Guidelines 

(2006) for TotalN.  

Petroleum 
Hydrocarbons  

(C6 - C9) 

20  

Petroleum 
Hydrocarbons 

 (C10 – C36) 

100  

Fluoride (total) 2,000 Protection of livestock and short term 
irrigation guideline.  

 

The EA requires the water quality parameters listed in Table 5-5 (reproduced from EA Table C3) for 

the locations FHWC1, FHCC1, FHWC2, FHWC3, FHCC2 and FHCC3 be kept within the release limits.  

Table 5-5 Receiving waters contaminant trigger levels 

Quality characteristic Release Limits  Comment on trigger level 

pH  6.5 - 8.5 Within 6 hours of a release of MAW or first flow. 
Subsequent monitoring must be conducted daily 

during the flow.  
EC (μS/cm) 310 – base flow 

210 – high flow 

Turbidity (NTU) <10%increase from 
upstream 

Nitrate (mg NO3-N/L) 0.7 Within 12 hours of a release of MAW or first flow. 
Subsequent monitoring must be conducted weekly 

during the flow.  
Ammonia (mg/L) 0.9 

Aluminium (mg/L) 0.055 

Arsenic (AsV) (mg/L) 0.013 

Barium (mg/L) TBD 

Boron (mg/L) 0.37 

Cadmium (mg/L) 0.002 

Chromium (CrVI) (mg/L) 0.001 

Cobalt (mg/L) 0.0028 



  

Fairhill Coal Project  
Public Environment Report  

EPBC 2019/8549 

 

231 

 

Quality characteristic Release Limits  Comment on trigger level 

Lead (mg/L) 0.0034 

Manganese (mg/L) 1.9 

Mercury (inorganic) 
*mg/L) 

0.00006 

Nickel (mg/L) 0.011 

Selenium (total) (mg/L) 0.005 

Uranium (mg/L) 0.005 

Vanadium (mg/L) 0.005 

Zinc (mg/L) 0.008 

Total BTEX (µg/L) 3 

Total Xylenes (µg/L) 1.5 

TRH (C6-C10) (µg/L) 50 

Sulfate (mg/L) 250 

TSS (mg/L) 110 

 Monitoring Analyses  

Surface water quality monitoring results will be assessed against the exceedance and trigger value 

limits identified in the EA.  

An annual water monitoring report outlining the findings of the REMP, including all results and 

interpretation will be prepared.  This report will include an assessment of background reference water 

quality, the condition of downstream water quality compared against water quality objectives, and 

the suitability of current discharge limits to protect downstream environmental values. 

A detailed monitoring schedule, monitoring methodology, description of triggers for corrective 

actions, and timeline for implementing corrective actions will be contained within the REMP. 

 Relevant conditions of the Environmental Authority  

Condition C22 under Schedule C of the EA, requires that the FCP shall develop and implement a REMP. 

For the purposes of the REMP, the receiving environment is the waters of Cooroora Creek and Sandy 

Creek Catchment and connected or surrounding waterways within ten (10) km downstream of the 

release points (RP1, RP2 and RP3). The REMP must:  

a. be developed prior to commencing mining activities;  

b. be implemented for the duration of the mining activities; and 

c. encompass any sensitive receiving waters or environmental values downstream of the mine 

 that will potentially be affected by an authorised release of mine affected water. 

Condition C23 under Schedule C of the EA, requires the FCP to implement a REMP that shall: 
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a. Identify and describe any adverse impacts to surface water environmental values quality and 

flows due to the activities authorised under this environmental authority 

b. Monitor the effects of the activities authorised under this environmental authority on the 

receiving environment periodically (under natural flow conditions) and while mine affected 

water is being discharged from the mine.  

c. Meet the requirements of the administering authority ’Guideline- Receiving environment 

monitoring program guideline (DES guideline reference - ESR/2016/2399) 

d. Assess the condition or state of receiving waters, including upstream conditions, spatially 

within the REMP area, considering background water quality characteristics based on accurate 

and reliable monitoring data that takes into consideration temporal variation (e.g. seasonality)  

e. Be designed to facilitate assessment against water quality objectives for the relevant 

environmental values that need to be protected ((i.e. as scheduled pursuant to the 

Environmental Protection (Water and Wetland Biodiversity) Policy 2019) 

f. Include monitoring from background reference sites (e.g. upstream or background) and 

downstream sites from the release 

g. Specify the frequency and timing of sampling required in order to reliably assess ambient 

conditions and to provide sufficient data to derive site specific background reference values 

in accordance with the Queensland Water Quality Guidelines 2009. 

h. Include monitoring and assessment of dissolved oxygen saturation, temperature and all water 

quality parameters   

i. include, where appropriate, monitoring of metals/metalloids in sediments (in accordance with 

ANZECC & ARMCANZ 2000, BATLEY and/or the most recent version of AS5667.1 Guidance on 

Sampling of Bottom Sediments) 

j. Include, where appropriate, monitoring of macroinvertebrates in accordance with the 

AusRivas methodology   

k. Apply procedures and/or guidelines from ANZG 2018 and other relevant guideline document 

l. Describe sampling and analysis methods and quality assurance and control, and  

m. incorporate stream flow and hydrological information in the interpretations of water quality 

and biological data. 

 

A Surface Water Management Program (SWMP) will be developed for the FCP to address the 

construction, operation, and decommissioning phases of the project.  The SWMP will be finalised prior 

to commencing mining activities; and be implemented for the duration of the mine life.   

The SWMP will state the environmental objectives, performance criteria, monitoring, reporting, 

corrective actions and timing, required for management of potential impacts to relevant MNES and 

water resources.  The SWMP is also being developed to address relevant conditions under the FCP EA 

(Section 5.2.4.1). 

The aim of the SWMP for the FCP site will be to provide for effective management of potential 

environmental impacts resulting from water management associated with the mining activity.  The 

SWMP will examine and address issues relevant to the importation, generation, use, and management 

of water at the FCP site, in order to minimise the quantity of water that is potentially affected by 
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mining activities. The SWMP will also identify the potential risks of environmental harm to natural 

waterways posed by mining activities, and the management actions that will effectively minimise 

these risks.  To achieve this, the SWMP will be developed to include the following components:  

• A study of the source of contaminants; 

• An updated detailed water balance model for the site; 

• An updated detailed flood model for the site; 

• A water management system for the site; 

• Contingency procedures for emergencies; and 

• A program for monitoring and review of the effectiveness of the water management plan.  

A detailed monitoring schedule, monitoring methodology, description of triggers for corrective 

actions, and timeline for implementing corrective actions will be contained within the SWMP. 

An annual review of the SWMP will be undertaken to assess the adequacy of the plan and identify any 

necessary amendments required to ensure actual and potential environmental impacts are managed. 

 Relevant Conditions of the Environmental Authority  

Condition C28 and C29 under Schedule C of the EA, requires the FCP to implement a Water 

Management that must: 

a. provide for effective management of actual and potential environmental impacts resulting  

from water management associated with the mining activity carried out under the EA; and  

b.  be developed in accordance with administering authority’s guideline Preparation of Water 

Management Plans for Mining Activities (EM324) and include:  

(i) a study of the source of contaminants; 

(ii) a water balance model for the site; 

(iii) an updated flood model for the site; 

(iv) a water management system for the site; 

(v) measures to manage and prevent saline drainage; 

(vi) measures to manage and prevent acid rock drainage; 

(vii) contingency procedures for emergencies; and 

(viii) a program for monitoring and review of the effectiveness of the water management plan.  

 

 

An Erosion and Sediment Control Plan (ESCP) will be developed for the FCP site to address the 

construction, operation, and decommissioning phases of the project.  The ESCP will be finalised prior 

to commencing mining activities; and be implemented for the duration of the mine life.   

The ESCP will state the environmental objectives, performance criteria, monitoring, reporting, 

corrective actions and timing, required for management of potential impacts to relevant MNES and 

other sensitive environmental values. The ESCP will also be developed to address relevant conditions 

under the FCP EA (Section 5.2.5.1). 
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This ESCP is intended to assist in the management, reduction and mitigation of erosion and 

consequent sediment transport within and from the FCP site. Preventing unacceptable levels of 

sediment and contaminants from leaving the lease and entering the receiving waters is the primary 

aim of the ESCP.  The objectives of the ESCP will include:   

• To minimise site and off-site impacts from sediment transport; 

• To deliver stable landforms that will not pollute downstream environments; 

• To provide clear, concise and standardised practices for operations; 

• To improve auditability and conformance to standards. 

 
A detailed monitoring schedule, monitoring methodology, description of triggers for corrective 

actions, and timeline for implementing corrective actions will be contained within the ESCP. 

 Relevant Conditions of the Environmental Authority  

Condition C32 under Schedule C of the FCP EA, requires that the Erosion and Sediment Control Plan 

be developed by an appropriately qualified person prior to commencing mining activities, and be 

implemented for the duration of mining activities to:  

a.  minimise erosion and the release of sediment to receiving waters; and 

b.  minimise contamination of stormwater. 

Condition C33 under Schedule C of the EA, requires that the Erosion and Sediment Control Plan must 

demonstrate how erosion and sediment control measures adequately minimise the release of 

sediment to receiving waters and must include at least the following:  

a.  assessment of all catchment areas; 

b.  assessment of soil types, including sodic dispersive soils; 

c.  specify design criteria for erosion and sediment control structures; 

d.  provide the location and description of all erosion and sediment control structures; 

e. provide an audit schedule to ensure erosion and sediment control structures are being 

maintained. 

 

A Rehabilitation Management Plan (RMP) will be developed for the FCP site to address the relevant 

aspects of the construction, operation, and decommissioning phases of the project.  The RMP will be 

finalised prior to commencing mining activities; and be implemented for the progressive rehabilitation 

of the mine site throughout the duration of the mine life.   

The RMP will state the environmental objectives, performance criteria, monitoring, reporting, 

corrective actions and timing, required for the implementation of the mine rehabilitation program.  

The RMP will also be developed to address relevant conditions under the FCP EA (Section 5.2.6.1). 

Rehabilitation of the FCP site will be undertaken progressively throughout the life of the operation 

and will be required to comply with legislative requirements, including: 
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• The development of a Progressive Rehabilitation and Closure Plan (PRCP) in accordance with 
Queensland Mined Land Rehabilitation Policy, under the Mineral and Energy Resources (Financial 
Provisioning) Act, 2018 (Section 7.12). 

• Environmental Authority conditions and mine closure criteria (Appendix B, Schedule H). 

 

The RMP will be developed to outline a clearly defined set of rehabilitation objectives to achieve the 

proposed post mine land use of moderate intensity grazing.  The RMP will describe the methodology 

required to meet the objectives for the rehabilitation of the FCP site.  The RMP will also outline a series 

of site rehabilitation indicators (measurements of progress towards the rehabilitation objectives), 

which will be designed to be auditable against completion criteria. The rehabilitation objectives for 

the FCP site will include, but not necessarily be limited to:  

• The final landform being safe for humans and wildlife;  

• The final landform being non-polluting;  

• The final landform being stable; and  

• The final landform sustaining the agreed post mining land use. 

 
The design of the final mine landform will be a key input for the RMP. The final landform will be 

included in an updated flood model required in the SWMP (refer Section 5.2.4) to refine conclusions 

on post-closure flooding.  The final landform will be designed to minimise potential flood impacts on 

the surrounding and downstream environment.  The design of the final landform will consider water 

quality, post mine closure, and will detail the design of drainage and erosion controls.  Rehabilitation 

activities will also be in accordance with the rehabilitation criteria set out in the FCP EA (Appendix B, 

Schedule H). 

 Relevant Conditions of the Environmental Authority  

Condition H1 and H2 under Schedule H of the FCP EA, requires the FCP to undertake a Rehabilitation 

Management Plan prior to commencing mining activities, and be implemented for the duration of 

mining activities to:  

The Rehabilitation Management Plan shall address the following: 

a. Detail how all land disturbed by the mining activities will be rehabilitated to ensure that it is: 

I. safe for humans and wildlife;  

II. non-polluting;  

III. stable;  

IV. able to sustain an agreed post mining land use; and  

b. Specify mining material characteristics for specific rehabilitation strategies 

c. Final completion criteria for all domains, which aligns with the Rehabilitation Completion 

Criteria in the Environmental Authority 

d. Provide a schematic representation of final landform inclusive of: 

I. drainage design and features;  
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II. slope designs;  

III. cover design;  

IV. erosion controls proposed on reshaped land; and   

e. detail the progressive rehabilitation strategy to be implemented, which aligns with 

Rehabilitation Completion Criteria as outlined in the Environmental Authority 

f. Map and tabulate the rehabilitation requirements applied to all mine domains with respect to 

rehabilitation goals, rehabilitation objectives, indicators and completion criteria; 

g. Details of how the final land uses will align with local planning scheme requirements; 

h. Identify a minimum of six reference sites and six rehabilitation sites to be used to develop 

rehabilitation acceptance criteria to allow valid comparison of self-sustaining rehabilitation 

vegetation communities to local reference sites;  

i. A plan to demonstrate how the Landscape Function Analysis (LFA) reference sites will be 

established within the first year of commencement of the mining activities to provide suitable 

baseline reference for progressive rehabilitation;   

j. A process to adequately strip, stockpile, and maintain any topsoil disturbed by the mining 

activities, to ensure its volume, and physical and chemical characteristics are maintained in a 

way that will not constrain the achievement of the defined rehabilitation completion criteria; 

k. A compliance table that directs any reader of the plan to the relevant section/s which address 

all the relevant rehabilitation requirements of the environmental authority; 

l. Describe a program for monitoring and review of the effectiveness of the Rehabilitation 

Management Plan, and  

m. Management actions to be implemented for when rehabilitation objectives are not 

progressing towards meeting the completion criteria.



  

Fairhill Coal Project  
Public Environment Report  

EPBC 2019/8549 

 

237 

 

6 Environmental Offsets 

The significance of potential impacts to each threatened ecological community on the FCP site, and 

each threatened species that has a moderate to high probability of occurring within or near the FCP 

site, was assessed against the Matters of National Environmental Significance Significant Impact 

Guidelines 1.1. (refer Sections 4.2.3.2 to 4.2.3.9).  The Action could be considered to potentially meet 

the significant impact criteria for one of these species, the Ornamental Snake (Denisonia maculata) 

(refer Section 4.2.3.1.8).  

The potential residual impact of the FCP on the Ornamental Snake would be the removal of 21.1 ha of 

gilgai on the northern terraces of Sandy Creek, located within the FCP footprint. The gilgai to be 

removed has been assessed as being of relatively low value to the Ornamental Snake (refer Section 

4.2.3.1.5), as it lacks important micro-habitat features that the species requires (refer Section 

4.2.3.1.8 and Figure 4-4). However, under the national guidelines it could potentially qualify as 

“important habitat”, due to the presence of gilgais.  

The removal of the area of low-quality gilgai proposed by FCP activities does not represent a significant 

net loss of favourable habitat for the regional Ornamental Snake population (refer Section 4.2.3.1.8), 

nor will it have a significant effect on regional habitat corridors. It is therefore concluded that 

environmental offsets to compensate for the proposed removal of 21.1 ha of low-quality gilgai are 

unwarranted, and at this stage none are proposed. 
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7 Other Approvals and Conditions 

The FCP will be undertaken in accordance with the requirements of both Commonwealth and 

Queensland legislation. Other than the Commonwealth EPBC Act, the key legislation pertinent to the 

approval of activities for the FCP include: 

• Environmental Offsets Policy, 2012 (Commonwealth); 

• Native Title Act, 1993 (Commonwealth); 

• Environmental Protection Act, 1994 (Queensland); 

• Environmental Protection policies (Queensland) 

• Environmental Offsets Regulation, 2014 (Queensland); 

• Vegetation Management Act, 1999 (Queensland); 

• Nature Conservation Act, 1992 (Queensland); 

• Waste Reduction and Recycling Act, 2011 (Queensland); 

• Water Act, 2000 (Queensland); 

• Aboriginal Cultural Heritage Act, 2003 (Queensland); 

• Regional Planning Interests Act, 2014 (Queensland); 

• Mineral Resources Act, 1989 (Queensland); 

• Mineral and Energy Resources (Financial Provisioning) Act, 2018 (Queensland); and  

• Planning Act, 2016 (Queensland). 

7.1  Environmental Offsets Policy 2012 

Significant impacts to MNES must be compensated through the delivery of environmental offsets in 

accordance with the Commonwealth EPBC Act Environmental Offsets Policy, 2012 (DSEWPaC 2012). 

This policy states that an environmental offset must “deliver an overall conservation outcome that 

improves or maintains the viability of the protected matter as compared to what is likely to have 

occurred under the status quo”. The Offsets Assessment Guide, an Excel spreadsheet-based 

calculator, was developed by the Commonwealth Government to assist in the determination of 

suitable offsets.  

Approval for a project under the EPBC Act requires that environmental offsets and the associated 

Offset Area Management Plan are approved by the Minister for the Environment, and legally secured, 

prior to the commencement of any disturbance to MNES. 

7.2 Native Title Act 1993 

In accordance with Section 3 of the Commonwealth Native Title Act, 1993 (NT Act) the main objectives 

of the NT Act are to: 

• To provide for the recognition and protection of native title; and 
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• To establish ways in which future dealings affecting native title may proceed and to set standards 
for those dealings; and 

• To establish a mechanism for determining claims to native title; and 

• To provide for, or permit, the validation of past acts, and intermediate period acts, invalidated 
because of the existence of native title.  

7.3 Environmental Protection Act 1994  

The Queensland Environmental Protection Act, 1994 (EP Act) was established "to protect 

Queensland’s environment, while allowing for development that improves the total quality of life, 

both now and in the future, in a way that maintains the ecological processes on which life depends". 

The EP Act utilises several mechanisms to achieve its objectives. These include: 

• Major and minor EA assessment processes, including where applicable an Environmental Impact 
Statement (EIS) process for resources projects; 

• Licensing or approving all Environmentally Relevant Activities (ERAs); 

• Amendment provisions to an EA) 

• Allowing for improvement through Transitional Environment Programs (TEPs); 

• Issuing Environmental Protection Policies (EPPs); 

• Regulating contaminated land; and 

• Creating a general environmental duty. 

 
Resource activities carried out on mining tenure are approved via the grant of an EA under Chapter 5 

of the EP Act. The Department of Environment and Science (DES) as the Administering Authority 

decides whether to grant or refuse an application for an EA. An EA under the EP Act is required for 

undertaking a resource activity, which includes a mining activity authorised under a ML.  

The application for the EA was made to the Queensland DES on 19 December 2018.  The FCP EA 

(BRID0071) for ML 700043 was granted on 02 April 2020 following an extensive period of 

environmental assessment 

The FCP EA outlines the conditions for which the FCP is approved to perform environmentally relevant 

activities (ERAs).  The ERAs conducted at the FCP as described in the EA must be conducted in 

accordance with a number of site-specific conditions of approval which are detailed in a number of 

schedules and appendices, including:  

• Schedule A   General; 

• Schedule B   Air; 

• Schedule C   Surface Water; 

• Schedule D   Groundwater; 

• Schedule E   Noise; 

• Schedule F   Land;  
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• Schedule G   Waste;  

• Schedule H   Rehabilitation; and 

• Schedule I   Prescribed Environmental Matters.     

The FCP EA and the full list of schedules and conditions is provided in Appendix B.  

 

The following ERAs will be carried out for the Fairhill Coal Project: 

Schedule 2 of the Environmental Protection Regulation 2008 

• ERA 56 – Regulated Waste Storage – Storage, Receiving and storing regulated waste – 
Concurrence ERA – AES = 21 

• ERA 60(1) – waste disposal – operating a facility for disposing of less than 50,000 tonnes of 
regulated waste in a year - Concurrence ERA - AES = 50  

Schedule 2a of the Environmental Protection Regulation 2008 

• ERA 13 - Mining black coal – AES = 128  

ERA’s 8(1) and 16(2)(C) will no longer be carried out due to the fact that no coal processing will be 
done at Fairhill and no additional extractive activity other than coal mining will be done at Fairhill.  

 

Under Schedule 3 of the EP Act , certain activities are defined as notifiable activities.  Notifiable 

activities are activities that have the potential to cause land contamination, such as landfill, fuel 

storage and refuse tips. The FCP operation’s requirement to conduct notifiable activities is limited to 

the storage of mine wastes as follows: 

• Storing hazardous mine or exploration wastes, including, for example, tailings dams, overburden 
or waste rock dumps containing hazardous contaminants; or 

• Exploring for, or mining or processing, minerals in a way that exposes faces, or releases 
groundwater, containing hazardous contaminants. 

 

Environmental Protection Policies (EPPs) may be made with regard to the environment or anything 

that affects, or may affect, the environment. The EP Act outlines the scope and content for preparing 

EPPs to protect Queensland’s environment.   

Essentially, EPPs are the means of implementing the objectives of the EP Act by identifying the 

following:  

• Background environmental quality standards; 

• Emissions standards; and/or  

• Monitoring procedures and requirements. 

https://www.legislation.qld.gov.au/view/pdf/inforce/current/act-1994-062
https://www.legislation.qld.gov.au/view/whole/pdf/inforce/current/act-1994-062
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The EPPs provide a policy framework for the determination of appropriate conditions for development 

permits for material change of use for ERA’s and/or EAs. EPPs are legally enforceable (EP Act Section 

25(3)). Where relevant to particular environmental impacts, the matters required to be considered or 

procedures to be followed under the EPPs have been addressed in this EIS.  

The following EPPs have been released to date and are applicable to the Project:  

• Environmental Protection (Noise) Policy 2019 

o identifying environmental values to be enhanced or protected; 

o stating acoustic quality objectives for enhancing or protecting the environmental values; 

and 

o providing a framework for making consistent, equitable and informed decisions about 

the acoustic environment. 

• Environmental Protection (Air) Policy 2019  

o identifying environmental values to be enhanced or protected; 

o stating indicators and air quality objectives for enhancing or protecting the 

environmental values; and 

o providing a framework for making consistent, equitable and informed decisions about 

the air environment. 

• Environmental Protection (Water and Wetland Biodiversity) Policy 2019 

o identifying environmental values for waters and wetlands; 

o identifying management goals for waters; 

o stating water quality guidelines and water quality objectives to enhance or protect the 

environmental values; 

o providing a framework for making consistent, equitable and informed decisions about 

waters; and 

o monitoring and reporting on the condition of waters. 

7.4 Environmental Offsets Regulation 2014 

Significant impacts to prescribed environmental matters must be offset in accordance with the 

Queensland Environmental Offsets Regulation 2014 (EO Reg). Prescribed environmental matters 

include MNES protected by the EPBC Act, as well as some matters of state and local environmental 

significance. Matters of state environmental significance that are prescribed environmental matters 

are listed in Schedule 2 of the EO Reg. This regulation also prescribes the Queensland Environmental 

Offsets Policy version 1.9, which clarifies how environmental offsets should be delivered in 

Queensland. 

As stated in section 1.1.3 of the Queensland Environmental Offsets Policy version 1.9, state 

governments can only impose an offset condition in relation to a prescribed activity if the same or 

substantially the same impact and the same or substantially the same matter has not been subject to 
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assessment under a Commonwealth Acts. Offsets are therefore only required under the Queensland 

framework in the following two instances: 

• When the prescribed environmental matters that experience significant residual impacts are not 
matters of national environmental significance; and/or 

• When residual impacts to matters of national environmental significance qualify as significant 
under Queensland definitions (as defined within the Queensland Environmental Offsets Policy 
Significant Residual Impact Guideline: DEHP 2014), but not significant under Commonwealth 
definitions (e.g., as defined within the Matters of National Environmental Significance Significant 
Impact Guidelines 1.1). 

7.5 Vegetation Management Act 1999 

The Queensland Vegetation Management Act, 1999 (VM Act) is administered by the Queensland 

Department of Natural Resources, Mines and Energy (DNRME) and protects Queensland’s biodiversity 

by conserving native vegetation and addressing land degradation issues.   

Queensland’s vegetation management framework regulates the clearing of certain native vegetation 

by incorporating the Regional Ecosystems (RE) classification scheme. REs are remnant vegetation 

communities in a bioregion that are consistently associated with a particular combination of geology, 

landform and soil. Remnant vegetation is defined under the VM Act as vegetation where the dominant 

canopy layer has greater than 70% of the height and greater than 50% of the cover relative to the 

undisturbed height and cover of that stratum and is dominated by species characteristic of the 

vegetation's undisturbed canopy.  

The Queensland Herbarium has mapped the remnant extent of REs for most of Queensland using a 

combination of satellite imagery, aerial photography and on-ground studies (ground-truthing). RE 

maps published by DNRME describe the extent and conservation status of remnant vegetation as REs. 

REs are classified in the following vegetation management class and biodiversity status categories 

depending on the percentage of original cover remaining and extent of degradation:  

• Endangered; 

• Of concern; and 

• Least concern/not of concern. 

 
The classification of REs is relevant to identifying vegetation communities of conservation significance 

in a regional context and potential environmental offset requirements under the Queensland 

environmental offsets framework.  

In association with the VM Act, essential habitat mapping is available for protected flora and fauna, 

encompassing areas that the chief executive reasonably believes are areas of essential habitat. 

Mapped areas are usually characterised by a 2.5 km radius buffer around a reported location of a 

threatened species within areas of remnant vegetation containing essential habitat factors for 

protected flora and fauna. To be deemed essential habitat for protected flora and fauna, an area must 

contain at least three essential habitat parameters determined as mandatory for a species at any stage 

of its life cycle. Essential habitat factors for protected flora and fauna incorporate components of a 
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species habitat and can be characterised by a landform, RE, vegetation structure, soil type and water 

body that is necessary or desirable for the species at any stage of its life cycle. 

7.6 Nature Conservation Act 1992 

The Queensland Nature Conservation Act, 1992 (NC Act) is administered by DES and provides the 

framework for the declaration and management of protected areas, and protection of wildlife listed 

under the Nature Conservation (Wildlife) Regulation 2006 (NC Regulation).   

Protected Areas  

Protected areas are declared under the NC Act for the conservation of Queensland’s natural and 

cultural resources. Classes of protected areas under the NC Act include national parks, regional parks 

and nature refuges. An environmental offset may be required for actions resulting in significant 

residual impacts within a protected area.  

Under the Queensland environmental offsets framework, an impact on a protected area is significant 

if a prescribed activity results, or is likely to result, in one or more of the following:   

• Authorised clearing or inundation of all or part of the protected area for the construction of 
private or publicly owned infrastructure on the area; 

• The exclusion of, or reduction in, public use or enjoyment of all or part of the protected area; and 

•  A reduction in the natural or cultural values of all or part of the protected area.   

 
Protected Wildlife  

The purpose of the NC Regulation is to prescribe wildlife as one of the following classes of wildlife: 

• Extinct in the wild; 

• Endangered; 

• Vulnerable; 

• Near threatened; or 

• Least concern.  

 
Threatened wildlife under the NC Act is wildlife that is prescribed as extinct in the wild, endangered 

or vulnerable. Additional levels of protection are also given to near threatened species. All native flora 

and fauna species are protected under the NC Act and ‘permits to take’ protected wildlife are required 

from DES.  

DES provides the Wildlife Online (WO) database, which can be searched to generate a list of all species 

recorded within a specified area. This tool is useful for determining the presence or likelihood of 

occurrence of threatened species in an area.  

A Protected Plants Flora Survey Trigger Map is available, which shows high-risk areas for protected 

plants (those considered as endangered, vulnerable and near threatened (EVNT) species) and is used 

to help determine flora survey and clearing permit requirements for a specified area. If the study area 
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is located within a high-risk area, a comprehensive flora survey is required to be undertaken before 

any clearing of protected plants can occur. This survey will need to comply with Queensland’s Flora 

Survey Guidelines – Protected Plants. 

If threatened plants are found to occur within the high-risk area during the field survey, and these are 

likely to be cleared or impacted by the proposed project, an application for a clearing permit from DES 

will be required. This application will need to be accompanied by the flora survey results and potential 

impact management options for the protected plants that include appropriate avoidance, mitigation 

and/or offsetting measures.   

In addition to this, if threatened plants are found outside a high-risk area during the field survey, and 

these plants are likely to be cleared or impacted by the proposed project, a clearing permit will also 

be required. Where a flora survey identifies that there are no protected plants present or impacts can 

be avoided, clearing will be exempt from requiring a permit under the NC Act. 

7.7 Waste Reduction and Recycling Act 2011 

The Queensland Waste Reduction and Recycling Act, 2011 (WRR Act) aims to encourage proper use of 

resources by improving ways of reducing and dealing with waste. The objects of the WRR Act are to: 

• Promote waste avoidance and reduction, and resource recovery and efficiency actions; 

• Reduce the consumption of natural resources and minimise the disposal of waste by encouraging 
waste avoidance and the recovery, re-use and recycling of waste;  

• Minimise the overall impact of waste generation and disposal; 

• Ensure a shared responsibility between government, business and industry and the community in 
waste management and resource recovery; and  

• Support and implement national frameworks, objectives and priorities for waste management and 
resource recovery. 

7.8 Water Act 2000 

The purpose of the Queensland Water Act, 2000 is to provide for the sustainable management of 

water and other  resources and the establishment and operation of water authorities (Section 1, 

Water Act 2000). Water related development is regulated by the Water Act 2000 in parallel to the SP 

Act.  The Water Act 2000 covers rights to surface and groundwater resources, also the control of works 

with respect to surface and groundwater conservation and protection and irrigation, some aspects of 

supply, drainage and flood control. 

7.9 Aboriginal Cultural Heritage Act 2003 

The purpose of the Queensland Aboriginal Cultural Heritage Act, 2003 is to provide effective 

recognition, protection and conservation of Aboriginal cultural heritage (Section 5 of the ABCH Act). 

A person who carries out an activity must take all reasonable and practicable measures to ensure the 

activity does not harm Aboriginal cultural heritage (the ‘cultural heritage duty of care’). 
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7.10 Regional Planning Interests Act 2014 

The Queensland Regional Planning Interests Act, 2014 (RPI Act) regulates impacts from resource and 

other regulated activities on identified areas of regional interest. This includes the strategic cropping 

area (SCA). The SCA consists of the areas presented on the strategic cropping land (SCL) trigger map 

as SCL. SCL is land that is, or is likely to be, highly suitable for cropping because of a combination of 

the land's soil, climate and landscape features. 

The purpose of the RPI Act is to manage the impact of certain activities on areas of the state that 

contribute, or are likely to contribute, to Queensland’s economic, social and environmental prosperity. 

Outcomes are achieved by: 

• Identifying and protecting areas of Queensland that are of regional interest (‘areas of regional 
interest’); 

•  Applying a land use and development assessment framework for resource activities and regulated 
activities; and 

• Providing an appropriate balance between priority land uses (and other policies). 

 
The RPI Act restricts the carrying out of resource or regulated activities where the activity is not 

exempt from the provisions of the RPI Act, or a regional interests development approval (RIDA) has 

not been granted. 

To achieve this, the RPI Act and RPI Regulation provides an assessment and management process to 

consider each proposed resource activity or regulated activity on its merits. 

The assessment and management process is a stand-alone and separate process to other assessment 

processes. It is not linked to the processes under the Queensland Planning Act, 2016 (Planning Act), 

the Queensland Environmental Protection Act, 1994 (EP Act) or resource tenure applications, and is 

not bound by recommendations made by the Coordinator-General under the Queensland State 

Development and Public Works Organisation Act, 1971 (SDPWO Act). 

7.11 Mineral Resources Act 1989 

The Queensland Mineral Resources Act, 1989 (MRAc)t provides for “the assessment, development and 

utilisation of mineral resources to the maximum extent practicable consistent with sound economic 

and land use management’. The principal objectives of the MR Act are to: 

• Encourage and facilitate prospecting and exploring for and mining of minerals 

• Enhance knowledge of the mineral resources of the State 

• Minimise land use conflict with respect to prospecting, exploring and mining 

• Encourage environmental responsibility in prospecting, exploring and mining 

• Ensure an appropriate financial return to the State from mining 

• Provide an administrative framework to expedite and regulate prospecting and exploring for and 
mining of minerals, and 
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• Encourage responsible land care management in prospecting, exploring and mining. 

• The MR Act provides that the Governor in Council may grant a ML for all or any of the following 
purposes: 

• To mine the mineral or minerals specified in the lease and for all purposes necessary to effectually 
carry on that mining, and  

• Such purposes, other than mining, as are specified in the FCP site and that are associated with, 
arising from or promoting the activity of mining.  

 
An ML under the MR Act is required to permit the conduct of mining and associated activities within 

the ML. The development of off-lease infrastructure (including water pipelines) may proceed by way 

of an application for an Infrastructure ML under the MR Act. Infrastructure ML’s are routinely granted 

for off-lease infrastructure in Queensland provided there are no conflicts with landowners, 

overlapping tenement holders or Traditional Owners.  

For an ML to be granted, the applicant must hold a pre-requisite resource authority that is a 

prospecting resource authority, an exploration resource authority for coal or a mineral development 

licence. The applicant must be the holder of the resource authority or have the consent of the holder 

of the resource authority to apply for the coal mining lease. 

7.12 Mineral and Energy Resources (Financial Provisioning) Act 2018 

In November 2018, the Mineral Energy Resources (Financial Provisioning) Bill, 2018 (MERFP) was 

passed by the Queensland Government.  The MERFP has two main purposes:  

• 1. To create the Queensland Mineral and Energy Resources (Financial Provisioning) Act, 2018 that 
establishes a financial provisioning scheme to deal with the environmental impacts of resource 
activities; and  

• 2. To amend the Queensland Environmental Protection Act, 1994 to introduce the new 
requirements for plans for the progressive closure and rehabilitation of mined land. 

 
The financial provisioning scheme commenced on 1 April 2019 with financial assurance being provided 

by paying a contribution to a financial provisioning fund and/or the giving of surety to the scheme 

manager. The scheme manager is a statutory officer who manages the fund contributions and the 

sureties on behalf of the State. 

For the scheme manager to make a decision on the required financial provisioning scheme 

contribution or amount of surety, the Department of Environment and Science will provide the 

scheme manager with its determination of the estimated rehabilitation cost (ERC). This determination 

will be made under the Queensland EP Act The scheme manager will then apply a risk assessment 

framework to make its decision. 

The MERFP also amended the EP Act by requiring Progressive Rehabilitation and Closure Plans (PRCPs) 

be developed to maximise progressive rehabilitation and provide for meeting rehabilitation conditions 

to allow surrender of EAs.  The outcome of the process is a stand-alone PRCP schedule, approved by 

https://www.treasury.qld.gov.au/resource/financial-provisioning-scheme/
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the administering authority, which will contain milestones with completion dates for achieving 

progressive rehabilitation of all existing and future mining operations and associated mining activities.  

PRCPs are publicly available and include rehabilitation activities and duration, information on the 

consultation process (including planned consultations), the post-mining land use, and rehabilitation 

strategies. 

7.13 Planning Act 2016  

Although the entirety of the Mining Lease area is within the boundaries of Isaac Regional Council, 

mining activities on the ML are not assessable development activities, and as such do not trigger 

assessment against the local planning scheme. However, the proposed haul road outside of the ML 

from the FCP mine site to the Gregory-Crinum Mine CHPP, is located within the Central Highlands 

Regional Council and assessable under the Central Highlands Regional Council Planning Scheme 2016. 

The Haul Road will connect to Lilyvale Road, listed as a Local Road of Regional Significance.  

Accordingly, there may be a requirement to develop a Traffic impact assessment pursuant to Schedule 

6 (SC6.3.7) of that planning scheme. 

Exemptions exist for mining activities under the Planning Act 2016, and subordinate State 

Development Assessment Provisions (SDAP). The Planning Act 2016 and associated regulation does 

not apply to development authorised under the Mineral Resources Act 1989 (Part 3, 4a of the Mineral 

Resources Act).  

7.14 Summary 

A number of other approvals, permits and licences may be required for the construction and operation 

of the FCP that will be subject to completion of the detailed design of the Project.  The requirement 

for development approvals will be confirmed with relevant State and local agencies during the 

detailed design stage of the FCP and implemented as required.  
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8 Consultation 

The following principles guide how Futura, its contractors and staff engage with all stakeholders: 

• Integrity and commitment to stakeholders and the project; 

• Professional planning and delivery of activities at all times; 

• Transparency and accountability to stakeholders – internal and external, and 

• Effective and timely communication and engagement activities. 

 
Futura has engaged with relevant stakeholders to help them understand the scope, purpose and 

potential impact of the FCP in the region. 

Consultation has occurred, and is continuing, with the landowners, local businesses and the 

indigenous community. Futura recognises this as an important component of the FCP, and has ensured 

that local personnel are employed to represent the company for such engagement activities to provide 

stakeholders with a sense of regional ownership. 

Futura, through the direct tenure holder Fairhill Coking Coal Pty Ltd (FCC), has had an active 

relationship with the underlying FCP landholders, and larger adjacent councils and communities for 

almost ten years.  

During this time FCC has undertaken multiple phases of exploration and rehabilitation, actively 

engaging the affected landholders with Conduct and Compensation Agreements (CCA’s) and 

operational practices aimed at reducing impact to the underlying land use at all times.  

In setting the Mining Lease boundary for ML 700043 Futura engaged with the underlying and adjacent 

landholders at multiple stages, while also meeting all of the statutory requirements of public 

notification involved in the Mining Lease application and Environmental Authority application 

processes.  

Additionally when setting the pit and infrastructure locations for the operations to be undertaken, 

multiple rounds of meetings and engagement where held with the directly affected underlying 

landholder, resulting in both out-of-pit dump footprints and the footprint of the pit itself being 

amended to avoid and maintain existing landholder facilities such as dams, paddock fencing and 

access tracks. 

Futura has completed all the public notification requirements for the Fairhill Coal Project and has 

executed the required Compensation Agreements with the directly and adjacent affected landholders 

and stakeholders for the project. 

8.1 Community 

Futura, through FCC and Wilton coking Coal Pty Ltd, has been involved in the Central Highland’s 

community for almost 10 years and continues to actively engage through the use of local suppliers 

and contractors. 
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Futura maintains strong, open, communicative relationships with both the Central Highland Regional 

Council and Isaac Regional Council, both of which are affected in part by the FCP. Futura provides 

regular updates to the councils on overarching project developments, as well as engagement on the 

Road Use Management agreements and associated Infrastructure Management Agreements in 

relation to the operation of the FCP and the neighbouring Wilton Project. Futura has also had a 

presence at relevant community consultations, such as planning of updated school bus routes in and 

around the area of operation for the Project. 

8.2 Landowners and Occupiers 

Engagement with landowners and occupiers is a vital part of Futura’s business. Futura understands 

the importance of open and transparent dealings with landowners and occupiers to progress current 

and future activities. It is the company’s priority to a beneficial co-existence. 

Futura have a compensation agreement in place with the current landholder of the FCP site. Futura is 

in regular contact with the affected and adjoining landholders to the FCP, and is maintaining these 

important relationships through all project development phases, with a local team based in Emerald 

who are available to discuss and address any concerns or opportunities that may arise.  

The Futura team conducts regular face-to-face communications and negotiations with landowners 

and occupiers that has resulted in positive working relationships. The emphasis on personal 

communications ensures landowners and occupiers are: 

• contacted well in advance to discuss proposed activities and to provide transparency throughout 
the negotiation process. 

• engaged directly in the infrastructure design and planning phase to incorporate feedback and to 
realise opportunities, and 

• kept informed as Futura activities progress. 

8.3 Traditional Owners 

Futura has engaged extensively with the Traditional Owners, the Western Kangoulu People, for over 

a decade though the exploration undertaken on the Project through to consultation on current 

developments. Full broad acre cultural inspections and clearances of the relevant FCP disturbance 

areas have been conducted and all identified cultural heritage artefacts and sites have been identified 

and recorded by the parties and either mitigated in line with agreement between the parties, or in 

some cases, and where possible, mine plans have been adjusted to avoid disturbance of significant 

cultural artefacts. Though not formally required for this project, Futura has also taken the initiative in 

engaging with the Western Kangoulu people on the negotiation of a Cultural Heritage Management 

Plan, which the parties continue to negotiate towards the execution of in good faith.  
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9 Environmental Record of Person(s) Proposing to take the Action 

Futura conducts activities as outlined in its Environmental Policy which is applicable to all Futura 

activities, worksites and personnel working for, or on behalf of Futura. Potential environmental 

impacts and effects of Futura operations and activities are identified and managed, using a risk based, 

systematic approach. The Environmental Policy is the framework under which environmental 

compliance is achieved across the operations. 

Futura has not been involved in any proceedings under a Commonwealth, State or Territory law for 

the protection of the environment or the conservation and sustainable use of natural resources. 

Futura is committed to conducting its operations and activities in an environmentally sound and 

responsible manner. Activities are planned and managed to minimise disturbance to the environment 

as far as practicable by utilising environmental standards consistent with developments in technology, 

industry codes of practice and relevant statutory requirements. 

Futura will manage potential impacts of the proposed activities in a manner consistent with the 

management approaches commensurate with operational phase activities, and as outlined in this, and 

other environmental management documents developed for the FCP. 
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10 Economic and Social Matters 

10.1 Project Elements 

 

It is anticipated that the FCP construction workforce will peak at 80 to 100 full time employee’s (FTEs). 

The construction workforce is expected to grow as the project progresses, with a ramp-up period 

peaking in month two, with all construction expected to be completed in month four. The construction 

workforce is anticipated to be sourced locally where practicable along with existing workforce from 

Gregory-Crinum Mine.   

It is anticipated that the FCP’s operational workforce will peak at 60 to 80 FTE’s. Futura will source the 

workforce from a number of areas including those who currently reside in or near the project, those 

who move to the area to work on the project, and others who live in other town centres and would 

travel to the region for their rostered on block of shifts. Priority will be given to locally-based suitably 

qualified people, before advertising in the greater region and the state. Under-utilised personnel from 

other Sojitz operations may also be reallocated to the FCP. 

To aid and enhance the employment opportunities across the region, Futura, in partnership with 

Sojitz, will expand on Sojitz’s existing ‘New to Industry’ training programs which focus on the 

recruitment of local persons, providing the training and support to enter the mining workforce and 

further strengthening the local communities. 

 

Accommodation for the construction workforce would largely be controlled by the choices and 

policies of the contractor(s) for the relevant phase of work. There will be no accommodation provided 

at the FCP, and it is anticipated that the workforce for construction and operations will reside in 

Emerald or surrounds.  There is likely to be a small proportion of the workforce that would be Drive 

In, Drive Out (DIDO) / Fly In, Fly Out (FIFO) for specialist skills. The site is likely to operate a personnel 

bus to and from Emerald for daily shift rotations.  

 

Consultation has occurred, and is continuing, with the landowners, local businesses and the 

indigenous community. Futura recognises this as an important component of the FCP, and has ensured 

that local personnel are employed to represent the company for such engagement activities to provide 

stakeholders with a sense of regional ownership. A detailed description of Futura’s stakeholder 

consultation program for the FCP is provided in Section 8. 

10.2 Existing Social and Economic Environment 

The 2016 Australian census data indicates the Mackenzie River State Suburb has a recorded 

population of 71 at the 2016 Census, while the town of Emerald has a population of 13,532 and the 

Isaac Regional Council area population is 20,940. In Emerald 50.5% of the population are male, which 
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is less than the average proportion in the region at 54.5%.  The median age in Emerald is 31, younger 

than the Queensland median which is 37, and Australian median age which is 38.  

At the 2016 Census, the Indigenous population in Emerald was 482 persons or 3.6% of the total 

population. In the region, 3.6% of the population also identified as Indigenous compared to 4.0% in 

the state.  The average household size was 2.8, with the median weekly household income being 

$1,884 at the 2016 Census. 52.9% of people classified themselves as a couple family with children, and 

12.5% classified themselves as one parent families.  This is compared with 42.5% and 16.5% in 

Queensland.  On Census night 89.1% reported being in the labour force, of these 63.1% were 

employed full time, 26.0% were employed part-time and 5.6% were unemployed. 

10.3 Potential Social and Economic Impacts 

The FCP will impact on the Australian and Queensland economies by contributing to Gross Domestic 

Product (GDP) and Gross State Product (GSP), and through the payment of royalties and company 

taxes. The FCP will also impact the local economy, by increasing employment opportunities and 

economic activity. 

The social impacts from the project are likely to include: 

• Construction impacts on existing landholder activities; 

• Increased job opportunities and demand for local workforce including the need for skilled and 
unskilled labour; 

• Service and supply opportunities in both construction and operational phases; 

• Increase in vehicle movements and traffic generation in the Fairhill area, and 

• Cumulative impacts on community services including schools, medical, social and community 
services are considered likely to be minimal, as Sojitz may reallocate under-utilised staff from 
other operations at the FCP.  

 
The rural location, and relatively large distances to sensitive receptors mean the potential impacts are 

considered to be minimal, localised and short-term. Implementing the management practices below 

will also mitigate the risks on social values: 

• Develop and maintain a complaints management protocol to ensuring, issues and/or complaints 
are appropriately recorded and addressed; 

• Develop and implement policies relating to service provision and purchasing hierarchies that 
prioritise local personnel and business first if suitably qualified and commercially competitive; and 

• Ongoing community engagement to maintain good relationships during the proposed 
development activities. 

 
Futura has signed agreements with Sojitz for the operation and management of the FCP. Sojitz through 

its ownership and operation of the Minerva, Meteor Downs South, and Gregory-Crinum coal mines 

has been an important member of the Central Highlands community and regional economy for over a 

decade. Sojitz, through its existing use of local contractors and suppliers, and through its focus on 
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locally based employees (Sojitz’s workforce is approximately 80% based in Emerald or the surrounding 

townships), has a large direct impact on the local economy through not just direct services, but also 

the many businesses and local support programs that are driven out of the large residential population 

based in and around Emerald and the Central Highlands. This local presence will continue and grow 

with the FCP providing much needed support to local businesses, particularly during the current 

economic climate and drought conditions.   

It is anticipated that between 80 to 100 direct jobs will be generated in the construction phase of the 

FCP, of which 50 direct jobs are anticipated to be local roles in construction related activities. During 

the operational phase, approximately 60 to 80 jobs will directly be created to employ people over the 

life of the operating mine. 

It is proposed that the social and cultural values in the local region will be improved by the overall 

amenity, liveability and sense of community supported by profitable local businesses; and support 

provided by Futura and its partner Sojitz, for social and community services and infrastructure in the 

region. 
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11 Information Sources Provided in the PER  

Table 11-1 provides an analysis of the reliability and uncertainties associated with the information 

sources referenced to prepare the PER for the FCP. 

Table 11-1 List of Reliability of Information Sources Used in Preparation of the FCP PER 

Reference Source Reliability Uncertainties 

AARC (2013) Taroborah Coal Project Stygofauna Survey – Pilot Survey Moderate None known. 
Unpublished. 

Aquaterra Consulting. (2000). Groundwater flow modelling guideline. Murray-Darling 
Basin Commission. 

High None known 

ATC Williams. (2018). Fairhill Coal Project water management assessment.  

Prepared for Fairhill Coking Coal Pty Ltd, September 2018. 

Moderate None Known 

Atlas of Living Australia (2018).  Retrieved from http://www.ala.org.au. Moderate Some public 
data 
incorporated 
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12 Conclusions 

This draft PER describes the proposed FCP (the action), the existing environmental values of the FCP 

site and environs, the potential impacts the FCP may have on relevant MNES, and details avoidance, 

mitigation and management measures for the identified potential impacts.  

The draft PER has been prepared in accordance with the requirements of the PER Guidelines 

(Appendix B), to enable stakeholders and the Minister to assess the environmental implications of the 

FCP for relevant MNES. The draft PER also addresses comments made on a previous version of the 

draft FCP PER, by the IESC (Appendix E).  

Detailed assessments have been undertaken to evaluate the nature and scale of potential impacts, 

against EPBC Act significant impact guidelines, on MNES.   

Specifically the PER includes: 

• Detailed descriptions and delineation of TECs, listed species (and their habitat), and GDEs relevant 
to the FCP site and environs (refer Section 4.2); 

• Proposed avoidance and mitigation measures, environmental management plans and offsetting 
requirements for potential impacts to TECs, listed species and GDEs (refer Section 5);  

• A detailed presentation of the local geology and the stratigraphy of the FCP site (refer Section 
4.3.1.1); 

• Development of a conceptual groundwater model (refer Section 4.3.1.2);  

• An understanding of the groundwater recharge, groundwater flow, and surface water / 
groundwater connectivity (refer Section 4.3.1.1);  

• Development of a numerical groundwater model (refer Section 4.3.1.3);  

• An assessment of potential groundwater drawdown resulting from the FCP (refer Section 4.3.1.4); 

• An analysis of the groundwater condition for the mine closure final landform surface (refer Section 
4.3.2); 

• An understanding that the potential impacts to MNES and groundwater resources from 
groundwater drawdown for the life of the FCP, are not considered to be significant impacts under 
the EPBC guidelines (refer Section 4.3.1.5.1); 

• An understanding that potential impacts from groundwater drawdown on GDEs are estimated to 
be minimal (refer Section 4.3.1.5.2); 

• An understanding that potential impacts on the water resource will not reduce the current or 
future utility of the water resource for any private water users (refer Section 4.3.1.5.3); 

• An understanding that no significant change in groundwater quality is anticipated from the FCP 
(refer Section 4.3.1.5);  

• An understanding that the FCP is not expected to have any impact on third party users due to 
change in water quality (refer Section 4.3.1.5);  

• A presentation of detailed surface water values (refer Section 4.3.3.2), and a water balance model 
for the FCP (refer Section 4.3.3.3); 
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• Development of a conceptual water management strategy and infrastructure requirements for 
the FCP to effectively manage MAW (refer Section 4.3.3.4); and 

• Detailed hydrologic (refer Section 4.3.4.1) and hydraulic (refer Section 4.3.4.2) assessments to 
ascertain potential flood impacts for the FCP site; 

• Proposed design elements and components for the detailed design of the FCP, to mitigate the 
safety and operational risks associated with potential flood impacts (refer Section 4.3.4.2.6); and  

• An understanding that potential cumulative impacts to regional water resource are likely to be 
negligible (refer Section 4.3.5). 

 
In summary, relatively few MNES have been identified as being present on the FCP site and as such 

the potential impacts to MNES broadly, are limited in nature and extent. 

The results of the PER show that while the construction and operation of the FCP have the potential 

for environmental impacts, the project design, proposed mitigation measures, and ongoing 

monitoring and management measures proposed by Futura, will mitigate these potential impacts to 

MNES.   

Commitments made by Futura to address requirements for the development of MPs, and the ongoing 

environmental management during operations and mine closure are included in the draft PER, and 

will be developed and implemented in line with the conditions of the FCP EA, and the outcomes of the 

PER assessment process.   

A number of positive effects and opportunities associated with the FCP have been identified both at 

a local as well as regional scale, including generation of direct and indirect employment opportunities, 

contribution to local and regional economies and utilisation of a valuable State resource. 
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GUIDELINES FOR A PUBLIC ENVIRONMENT REPORT  

FAIRHILL COAL PROJECT 

FUTURA RESOURCES LIMITED 

PREAMBLE 

Futura Resources Limited (the proponent) has proposed to construct, operate and 

decommission an open cut metallurgical coal mine 55 km northeast of Emerald and 

195 km west of Rockhampton, in Central Queensland with a total mine life of up to 

seven years. The Fairhill project is a ‘test’ pit designed to explore the commercial 

viability of mining thin coal seams of the Fort Cooper Formation in the Bowen Basin with 

the potential to unlock significant additional coal reserves for the state. 

The proposed action was referred under the Environment Protection and Biodiversity 

Conservation Act 1999 (the EPBC Act) to the Minister for the Environment (the Minister) 

on 27 September 2019. The Department received a valid referral on 18 February 2020. 

On 17 March 2020 the delegate of the Minister decided approval of the project is 

required, as the action has the potential to have a significant impact on the following 

Matters of National Environmental Significance (MNES) that are protected under Part 3 

of the EPBC Act:  

• Listed threatened species and communities (sections 18 and 18A); and 

• A water resource, in relation to coal seam gas development and large coal 

mining development (sections 24D and 24E). 

On that same date, the delegate of the Minister made the decision the proposed action 

be assessed by Public Environment Report (PER). Information about the proposed 

action and its relevant impacts, as outlined below, is to be provided in the PER. This 

information should be sufficient to allow the Minister, or their delegate, to make an 

informed decision on whether or not to approve, under Part 9 of the EPBC Act, the 

taking of the action for the purposes of each controlling provision. 

ADVICE ON GUIDELINES  

The PER must be a stand-alone document that primarily focuses on the MNES listed 

above. It should contain sufficient information to avoid the need to search out previous 

or supplementary reports. The PER should take into consideration the EPBC Act 

significant impact guidelines and other relevant EPBC Act policy statements that can be 

downloaded from the following web site.  

For example but not limited to: 

http://www.environment.gov.au/epbc/guidelines-policies.html 

http://www.environment.gov.au/epbc/guidelines-policies.html
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https://www.environment.gov.au/epbc/publications/epbc-act-environmental-offsets-

policy 

https://www.environment.gov.au/system/files/resources/d078caf3-3923-4416-a743-

0988ac3f1ee1/files/sig-water-resources.pdf 

https://www.environment.gov.au/resource/epbc-act-policy-statement-indirect-

consequences-action-section-527e-epbc-act 

The PER should enable interested stakeholders and the Minister to understand the 

environmental consequences of the proposed action. Information provided in the PER 

must be objective, clear, and succinct and, where appropriate, be supported by maps, 

plans, diagrams or other descriptive detail. The body of the PER is to be written in a 

clear and concise style that is easily understood by the general reader. Technical jargon 

should be avoided wherever possible. Cross-referencing can be used to avoid 

unnecessary duplication of text but must be specific (e.g. section 1.1.1). 

Detailed technical information, studies or investigations necessary to support the main 

text should be included as appendices to the PER. It is recommended that any 

additional supporting documentation and studies, reports or literature not normally 

available to the public from which information has been extracted be made available at 

appropriate locations during the period of public display of the PER.  

After receiving the Minister’s approval to publish the report, the proponent is required to 

make the draft PER available for a period of public comment. Specific instructions 

regarding publication requirements will be provided as part of the Minister’s direction to 

publish. 

If it is necessary to make use of material that is considered to be of a confidential 

nature, the proponent should consult with the Department on the preferred presentation 

of that material, before submitting it to the Minister for approval for publication. 

The level of analysis and detail in the PER should reflect the level of significance of the 

potential impacts on the environment. Any and all unknown variables or assumptions 

made in the assessment must be clearly stated and discussed. Further, any claims 

made (e.g. regarding the presence/absence of protected matters) need to be 

adequately justified and supported with evidence. The extent to which the limitations, if 

any, of available information may influence the conclusions of the environmental 

assessment should be discussed. 

The proponent should ensure that the PER assesses compliance of the action with the 

principles of Ecological Sustainable Development as set out in the EPBC Act, and The 

objects and principles of the EPBC Act at Attachment 1. A copy of Schedule 4 of the 

EPBC Regulations, Matters that must be addressed in a PER and EIS, is at 

Attachment 2. 

https://www.environment.gov.au/epbc/publications/epbc-act-environmental-offsets-policy
https://www.environment.gov.au/epbc/publications/epbc-act-environmental-offsets-policy
https://www.environment.gov.au/system/files/resources/d078caf3-3923-4416-a743-0988ac3f1ee1/files/sig-water-resources.pdf
https://www.environment.gov.au/system/files/resources/d078caf3-3923-4416-a743-0988ac3f1ee1/files/sig-water-resources.pdf
https://www.environment.gov.au/resource/epbc-act-policy-statement-indirect-consequences-action-section-527e-epbc-act
https://www.environment.gov.au/resource/epbc-act-policy-statement-indirect-consequences-action-section-527e-epbc-act
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Format and style 

The PER should comprise three elements, namely:  

• the executive summary;  

• the main text of the document, and  

• appendices containing detailed technical information and other information that 

can be made publicly available.  

These guidelines have been set out in a manner that may be adopted as the format for 

the PER. This format need not be followed where the required information can be more 

effectively presented in an alternative way. However, each of the elements must be 

addressed to meet the requirements of the EPBC Act and Regulations. 

The PER should be written so that any conclusions reached can be independently 

assessed. To this end all sources must be appropriately referenced. The reference list 

should include the address of any web pages used as data sources. 

The main text of the PER should include a list of abbreviations, a glossary of terms and 

appendices containing:  

• a copy of these guidelines;  

• a list of persons and agencies consulted during the PER;  

• contact details for the proponent; and 

• the names of the persons involved in preparing the PER and work done by each 

of these persons.  

Maps, diagrams and other illustrative material should be included in the PER. The PER 

should be produced on A4 size paper capable of being photocopied, with maps and 

diagrams on A4 or A3 size and in colour where possible.  

The proponent should consider the format and style of the document appropriate for 

publication on the Internet. The capacity of the website to store data and display the 

material may have some bearing on how the document is constructed. 
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 CONTENT  

The content below has been determined in accordance with the requirements under 

schedule 4 the EPBC Regulations – matters that must be addressed in a PER and EIS. 

The Department notes that some of the information may have been provided as part of 

the EPBC Referral, however, the PER is a standalone document and must address the 

requirements of the EPBC regulations. Specific content requirements have been 

included under each section. 

1 DESCRIPTION OF THE ACTION 

This should provide the background and context of the action including: 

• the title of the action; 

• the full name and postal address of the designated proponent; 

• a clear outline of the objective of the action; 

• the location of the action; 

• the background to the development of the action; 

• how the action relates to any other actions (of which the proponent should 

reasonably be aware) that have been, or are being, taken or that have been 

approved in the region affected by the action; 

• the current status of the action; and 

• the consequences of not proceeding with the action. 

1.1 Project details 

This section must describe the proposal in sufficient detail to allow an understanding of 

all stages (including interdependencies between stages) and components of the 

proposal, and to determine potential environmental impacts associated with the 

proposal.  

All construction, operational and (if relevant) decommissioning components of the 

action should be described in detail. This should include the precise location (including 

coordinates) of all works to be undertaken, structures to be built or elements of the 

action that may have impacts on MNES. 

The description of the action must also include details on how the works are to be 

undertaken (including stages of development and their timing) and design parameters 

for those aspects of the structures or elements of the action that may have relevant 

impacts. 

Provide the total size (in hectares) of the project site and the total size (in hectares) of 

the disturbance footprint. If the disturbance footprint is the same as the project site this 

should be clearly stated. 

The various elements of the project must be described in the text and illustrated with 

maps, diagrams, plans (at a suitable scale) and other information as required to provide 
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sufficient context and basis for the identification and assessment of impacts. Issues to 

be addressed must include, but may not be limited to: 

Feasible alternatives 

Describe any feasible alternatives to the proposed action, to the extent reasonably 

practicable, including: 

• if relevant, the alternative of taking no action; 

• a comparative description of the impacts of each alternative on the MNES 

protected by controlling provisions of Part 3 of the EPBC Act for the action; and 

• sufficient detail to make clear why any alternative is preferred to another, as 

appropriate. 

 

Discuss the short, medium and long-term advantages and disadvantages of the 

alternative options.  

If there are no feasible alternativates, provide sufficient information as to why this is the 

case. 

1.2 Description of the existing environment 

A description of the existing environment of the project site and the surrounding areas 

that may be affected by the action (this may include downstream of the project site). 

This should include details of the current and historical land use of the area. 
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2 MATTERS OF NATIONAL ENVIRONMENTAL SIGNIFICANCE 

In relation to the MNES listed as controlling provisions for the proposal, an inventory of 

surveys, both office-based and field-based, must be provided. These may be provided 

as appendices but must at least be fully referenced and must be made publicly 

available unless the Department is provided with compelling reasons not to do so. Any 

anticipated future surveys to be conducted in relation to MNES, whether office-based or 

field-based, must also be discussed.  

Output from the protected matters search tool must also be included as an appendix. 

This can be accessed at the following website: 

http://environment.gov.au/epbc/protected-matters-search-tool. 

The results, indicating the presence of MNES, must also be provided. Any species or 

values considered likely or known to occur in areas impacted by the controlled action 

must be addressed. The description of MNES should focus on the following controlling 

provisions: 

• Listed threatened species and ecological communities (sections 18 & 18A); and 

• A water resource, in relation to coal seam gas development and large coal 

mining development (sections 24D and 24). 

2.1 Listed threatened species and ecological communities 

This section must address, at a minimum, the following listed threatened species and 

ecological communities: 

• Ornamental Snake (Denisonia maculata) – Vulnerable. 

• Southern Snapping Turtle (Elseya albagula) – Critically Endangered. 

• Fitzroy River Turtle (Rheodytes leukops) – Vulnerable. 

• Squatter Pidgeon (southern) (Geophaps scripta scripta) –  Vulnerable. 

Note: The above list may not be a complete list of listed threatened species and 

ecological communities that will or are likely to be impacted by the proposed action. It is 

the proponent’s responsibility to ensure that any listed threatened species and 

ecological communities at the time of the controlled action decision, which will or are 

likely to be impacted by the project, are assessed for the Minister’s consideration. Any 

listing events (e.g. the listing or up-listing of a species) that occur after the controlled 

action decision do not affect the assessment and approval process. 

2.1.1 Description 

Describe each listed threatened species and ecological community listed above 

(including EPBC Act listing status, distribution, etc.). 

2.1.2 Desktop analysis 

http://environment.gov.au/epbc/protected-matters-search-tool
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Describe the desktop assessment methodology used to inform the field surveys within, 

and adjacent to and/or downstream of the project site. 

This section must identify and describe known historical records of listed threatened 

species and ecological communities in the broader region. All known records must be 

supported by an appropriate source (i.e. Commonwealth and State databases, 

published research, publicly available survey reports, etc.), the year of the record and a 

brief description of the habitat in which the record was identified. 

2.1.3  Survey effort 

Provide details of the scope, methodology, timing and effort of field surveys (undertaken 

by qualified species experts with demonstrated experienced in detecting the above 

species) within, adjacent to and/or downstream of the project site. Provide details of: 

• how surveys were undertaken in accordance with relevant Commonwealth, State 

guidelines or best practice survey guidelines at the time of the surveys; and 

• if relevant, the justification for divergence from relevant Commonwealth, State 

guidelines or best practice survey guidelines at the time of the surveys. 

2.1.4  Survey outcomes 

State the total number of records (individuals and evidence of presence) of listed 

threatened species and ecological communities within, adjacent to and/or downstream 

of the project site. All records must be supported by the year of the record and a brief 

description of the habitat in which the record was identified. 

2.1.5 Habitat assessment 

Provide a robust assessment of the potential habitat available within, adjacent to and/or 

downstream of the project site for listed threatened species and ecological 

communities. Habitat assessments must be derived from information obtained from: 

• field surveys and vegetation assessments; 

• the Species Profile and Threats (SPRAT) Database;  

• relevant departmental documents (e.g. approved conservation advices, recovery 

plans, listing advices, draft referral guidelines, etc.); and 

• published research and other relevant sources (where relevant). 

The SPRAT Database can be accessed from the following website: 

http://www.environment.gov.au/cgi-bin/sprat/public/sprat.pl.  

The habitat assessment must not just consider Queensland Regional Ecosystem (RE) 

mapping to determine habitat for listed threatened species, the habitat assessments 

must consider and align with the information in the SPRAT Database and relevant 

departmental documents.  

Noting the information in the referral, the Department recommends the use of the 

http://www.environment.gov.au/cgi-bin/sprat/public/sprat.pl
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following habitat descriptions to inform habitat assessments where the below listed 
threatened species and ecological communities are likely or will be impacted by the 
action.  
Please note where habitat for others listed threatened species and communities is 

identified on site, an assessment must be undertaken regardless of whether or not the 

species was recorded. As such, the potential for occurrence of listed threatened species 

and communities must also be considered and assessed. 

Table 1: Habitat descriptions for MNES likely to be impacted by the proposed action. 

MNES Habitat Habitat Description 

Ornamental 

Snake habitat 

Gilgai mounds and depressions with cracking-clay soils and moist 

areas (particularly within, or close to, habitat that is known to be 

favoured by its prey [frogs]) with microhabitat features (i.e. logs, 

woody debris and leaf litter), and Brigalow threatened ecological 

community. 

Southern 

Snapping Turtle 

habitat 

The Southern Snapping Turtle is found in the Burnett, Fitzroy, 

Raglan and Mary river drainages of south-east Queensland. It 

prefers permanent flowing water habitats where there are suitable 

shelters and refuges, for example, fallen trees. 

Fitzroy River 

Turtle habitat 

The Fitzroy River Turtle is found in rivers with large deep pools 

with rocky, gravelly or sandy substrates, connected by shallow 

riffles. Preferred areas have high water clarity, and are often 

associated with Ribbonweed beds. Common riparian vegetation 

associated with the Fitzroy River Turtle includes Blue Gums 

(Eucalyptus tereticornis), River Oaks (Casuarina 

cunninghamiana), Weeping Bottlebrushes (Callistemon viminalis) 

and Paperbarks (Melaleuca linariifolia). 

Squatter Pigeon 

(southern) 

breeding habitat 

Any remnant or regrowth open-forest to sparse, open-woodland 

or scrub dominated by Eucalyptus, Corymbia, Acacia or Callitris 

species, on sandy or gravelly soils and within 1 km of a suitable, 

permanent or seasonal waterbody. 

Squatter Pigeon 

(southern) 

foraging habitat 

Any remnant or regrowth open-forest to sparse, open-woodland 

or scrub dominated by Eucalyptus, Corymbia, Acacia or Callitris 

species, on sandy or gravelly soils and within 3 km of a suitable, 

permanent or seasonal waterbody. 

Squatter Pigeon 

(southern) 

dispersal habitat 

Any forest or woodland occurring between patches of foraging or 

breeding habitat that facilitates movement between patches of 

foraging habitat, breeding habitat and/or waterbodies, and areas 

of cleared land less than 100 m wide linking areas of suitable 

breeding and/or foraging habitat. 
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At a minimum the habitat assessment, for each listed threatened species and ecological 

community above, must: 

• identify any specific habitat requirement/s (e.g. breeding, foraging, roosting, 

dispersal, known important habitat, suitable habitats etc); 

• discuss existing threats (e.g. feral predators, traffic etc.); 

• consider the regional context, describing the connectivity of habitat in the broader 

landscape;  

• provide the total amount of each type of habitat (in hectares) in the project site. 

The total amount of each type of habitat must also be presented on a map for each 

listed threatened species and ecological community. Each map must: 

• include an appropriate basemap that provides the geographical context of the 

project area in the surrounding environment (i.e. aerial imagery);  

• be specific to the habitat assessment undertaken for each listed threatened 

species and ecological community (i.e. not illustrate relevant Queensland REs 

only); 

• include an overlay of the proposed project disturbance footprint; and 

• include known records of individuals (or evidence of individuals) derived from 

desktop analysis and/or field surveys. 

2.1.6  Impact assessment 

Describe and assess the impacts (direct and indirect) to listed threatened species and 

communities giving consideration to the SPRAT Database and relevant departmental 

policies and guidelines, including the Significant Impact Guidelines 1.1: Environment 

Protection and Biodiversity Conservation Act 1999 (2013). These guidelines can be 

found at the following website:  

http://www.environment.gov.au/epbc/publications/significant-impact-guidelines-11-

matters-national-environmental-significance. 

This section must discuss, but not be limited to, the potential impacts identified in 

Table 2 below. 

Table 2: Potential impacts 

MNES Potential impacts 

Ornamental Snake • Loss of habitat (foraging, breeding and dispersal) 

• Habitat fragmentation 

• Impacts of groundwater drawdown 

• Changes to flood regimes 

Southern Snapping 

Turtle 

• Loss of habitat through land clearing, fragmentation 

and degradation by overgrazing 

http://www.environment.gov.au/epbc/publications/significant-impact-guidelines-11-matters-national-environmental-significance
http://www.environment.gov.au/epbc/publications/significant-impact-guidelines-11-matters-national-environmental-significance
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• Alteration of landscape hydrology 

• Alteration of water quality through chemical and 

sediment pollution of wet areas 

Fitzroy River Turtle • Loss of habitat through land clearing, fragmentation 

and degradation by overgrazing 

• Alteration of landscape hydrology 

• Alteration of water quality through chemical and 

sediment pollution of wet areas 

Squatter Pigeon 

(southern)  

• Loss of habitat (foraging, breeding and dispersal)  

• Habitat fragmentation 

• Vehicle strike 

• Edge effects 

The discussion on impacts must identify and address cumulative impacts, where 

potential impacts of the action are in addition to existing impacts of other activities 

(including known potential future expansions or developments by the proponent and 

other proponents in the region and vicinity) and threats (e.g. fires).  

2.1.7 Mitigation measures 

The PER must include detailed descriptions of measures proposed to be undertaken by 

the proponent to avoid, mitigate and manage relevant impacts of all stages of the action 

on listed threatened species and communities. Please note the SPRAT Database may 

provide some relevant mitigation measures for listed threatened species and ecological 

communities. 

Further guidance on mitigation measures is provided in section 3 of these guidelines. 

2.1.8 Residual significant impact assessment 

After consideration of proposed avoidance, mitigation and management measures, 

provide an assessment of the likelihood of residual significant impacts on relevant listed 

threatened species and ecological communities.  

Where a  residual significant impacts is identified, the PER must provide a clear and 

definitive conclusion of residual significant impacts on relevant listed threatened species 

and ecological communities to align with the EPBC Act Environmental Offsets Policy 

(2012).  

Further guidance on environmental offsets is provided in section 4 of these guidelines.  
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2.2 A water resource in relation to coal seam gas development and large coal 
mining development  

Independent Expert Scientific Committee on Coal Seam Gas and Large Coal 
Mining Development 

This project will require submission to the Independent Expert Scientific Committee on 

Coal Seam Gas and Large Coal Mining Development (IESC), which is a statutory body 

under the EPBC Act. The IESC provides advice to the Commonwealth Environment 

Minister on coal seam gas and large coal mining development proposals that are likely 

to have a significant impact on water resources. 

The information guidelines for IESC advice on coal seam gas and large coal mining 

development proposals (IESC guidelines) outlining the requirements for submission to 

the IESC can be found at the following website: 

http://www.iesc.environment.gov.au/publications/information-guidelines-independent-

expert-scientific-committee-advice-coal-seam-gas. 

The information provided in the draft PER will form part of the IESC submission. You 

must complete the checklist in the IESC guidelines to ensure that the information 

requirements for the IESC review have been addressed in the PER. The IESC will 

provide advice to the Department and the Department will forward the advice to you. 

You must include the IESC advice and your response to that advice in the PER 

package that will be published for public comment. 

The Department recommends a review of recent IESC advices to identify key target 

areas for the assessment, recommendations to implement appropriate assessment 

approaches, and/or useful research to inform survey methodologies (e.g. for GDEs). 

Further, the IESC provides a number of publications and resources, including the IESC 

explanatory notes, which can be used as guidance material in drafting the PER. These 

publications can be found at the following website: 

http://iesc.environment.gov.au/publications.  

The hydrology relevant to the proposed action area, including surface water and 
groundwater 

Provide a regional overview of the project area, including a description of the geological 

basin, coal resource, surface water catchments, groundwater systems and water-

dependent assets. 

Provide a water balance in the assessment that clearly demonstrates how much water 

will be required for the proposed action, where water will be sourced (where there is a 

deficit) and/or how water will be disposed (where there is a surplus) including 

consideration of discharge water quality.  

http://www.iesc.environment.gov.au/publications/information-guidelines-independent-expert-scientific-committee-advice-coal-seam-gas
http://www.iesc.environment.gov.au/publications/information-guidelines-independent-expert-scientific-committee-advice-coal-seam-gas
http://iesc.environment.gov.au/publications
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Describe and present potential third-party users and uses of water in areas potentially 

affected by the action. This may include municipal, agricultural, industrial, recreational 

and environmental uses of water.  

The PER must include a description and assessment of the impacts to water resources 

giving consideration to relevant departmental policies and guidelines, including the 

Significant Impact Guidelines 1.3: Coal seam gas and large coal mining developments – 

impacts on water resources (2013). These guidelines can be found at the following 

website: http://environment.gov.au/resource/significant-impact-guidelines-13-coal-

seam-gas-and-large-coal-mining-developments-impacts. 

The PER must provide robust scientific information and supporting evidence for every 

assertion, assumption and/or conclusion made in the assessment of potential impacts, 

or lack of impacts, on water resources. 

The PER should consider using recent water quality guidelines (i.e. the Australian and 

New Zealand Guidelines for fresh and marine water quality (2018)) to inform water 

quality objectives for relevant parameters (e.g. metals/metalloids). 

2.2.1 Groundwater 

The PER must identify and describe the occurrence of groundwater in the project area 

and its vicinity, including the relevant groundwater-bearing units and groundwater 

levels.  

The groundwater assessment must include conceptual and numerical models. Models 

must be constructed at a suitable spatial and temporal scale to be able to assess both 

site-specific and regional cumulative impacts. Any assumptions should be clearly 

described and justified. 

The information provided should allow an independent reviewer to consider the 

appropriateness of the underlying assumptions and conceptual models on which 

numerical models are based. Any model must be constructed in accordance with the 

conceptual model and calibrated and verified with appropriate baseline data. 

The Department recommends the following approach to the groundwater assessment: 

• consider and apply the guidance in the IESC explanatory notes; 

• undertake an appropriate risk analysis; 

• construct the groundwater models, including an uncertainty analysis; 

• run the groundwater models; 

• review the risk analysis and uncertainty analysis in light of the model predictions; 

and 

• revise and re-run the groundwater models (if required). 

http://environment.gov.au/resource/significant-impact-guidelines-13-coal-seam-gas-and-large-coal-mining-developments-impacts
http://environment.gov.au/resource/significant-impact-guidelines-13-coal-seam-gas-and-large-coal-mining-developments-impacts
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A sensitivity analysis must be undertaken with tested parameters varied by at least one 

order of magnitude.  

Groundwater models must consider the Australian Groundwater Modelling Guidelines 

(Barnett et al. 2012) and the IESC explanatory notes.  

The PER must provide a discussion on the location of the bores in the area, to provide 

evidence that all bores are outside the drawdown zone. This will demonstrate certainty 

in the results of the groundwater model. Inputs into the groundwater model must be 

provided and their derivation must be clearly discussed.  

Site-specific data for all relevant hydraulic properties for each groundwater unit must be 

captured from the proposed monitoring network for input into the groundwater models. 

The water resources assessment should consider climate change in modelling 

scenarios and in the water balance (for example, through the use of the Climate Futures 

Tool), if the action will require external water sources.  

The PER must include an assessment of the direct, indirect and consequential impacts 

to all groundwater resources as a result of groundwater drawdown, as well as impacts 

to groundwater and surface water connectivity, as informed by local-scale modelling. 

2.2.2 Final voids 

If final voids are proposed, the PER must provide details on the void, including: 

• The precise location of the proposed final void after the conclusion of the project. 

• An assessment of the design of the final void and how the design will minimise 

impacts to water quality. 

• Provide details on the predicted water levels in the final void. 

• Provide information on the affect potential leakage of water from the final void 

may have on groundwater dependent ecosystems. 

If there will not be a void after the conclusion of the project, clearly state the purpose of 

the site after the proposed action is complete.  

Provide details on predicted water levels at the project site under a range of 

climatic scenarios, after the conclusion of the project. 2.2.3 Waste material  

The PER must provide details on the capacity of the project to manage waste material 

and the expected volumes of waste generated by the proposed action. Waste material 

refers to any waste rock, overburden or tailings that may have an environmental impact. 

The PER must include details on the likely seepage water quality from the waste 

material, and provide adequate information to verify any conclusions made. The full 

geochemical assessment referred to in the referral must be provided in the PER. 



 

PER Guidelines – Fairhill Coal Project 16 

2.2.4 Groundwater dependent ecosystems  

Under the EPBC Act, you must consider impacts to all groundwater dependent 

ecosystems (GDEs) in the vicinity of the project, whether they are partially or wholly 

dependent on groundwater. The PER must include an assessment of direct, indirect 

and consequential impacts to GDEs, including a discussion of any potential GDEs in the 

vicinity. You must consider both surface water and groundwater impacts to GDEs within 

the proposed action area and beyond the project boundary such as GDEs that may be 

downstream of the proposed action but impacted by the action. 

To determine the presence of GDEs in and adjacent to the project site, the GDE 

assessment must comprise both: 

• desktop assessments (e.g. searches of the Queensland Government’s Springs 

database, the Bureau of Meteorology’s GDEs Atlas and Geoscience Australia’s 

Water observations from space, etc.) used to identify potential GDEs for field 

assessment; and 

• field assessments (e.g. soil moisture testing, leaf moisture testing, root depth 

drilling, etc.) to confirm the outcomes of the desktop assessments. 

The above databases can be found at the following websites: 

• https://www.data.qld.gov.au/dataset/springs. 

• http://www.bom.gov.au/water/groundwater/gde/.  

• https://www.ga.gov.au/scientific-topics/community-safety/flood/wofs.  

The desktop and field assessments must consider the Australian GDE toolbox (2011) 

and the IESC GDE explanatory note, and should be informed by the review of recent 

IESC advices. If GDE field verification surveys are not undertaken, the Department is 

likely to apply a precautionary approach to the presence of GDEs and the assessment 

of potential impacts. 

Provide the details and results of the above database searches and field studies, 

including observations of the vegetation present in the area and descriptions of the 

soil/geology encountered. 

Include descriptions of the soil and geology encountered along Cooroora Creek and 

Sandy Creek. 

A time series of satellite imagery of the potential GDEs may be able to be provided. 

Observing the state of the vegetation over time, given the existing mining operations 

and corresponding groundwater drawdown, may assist in demonstrating whether or the 

not the vegetation is groundwater dependent and whether impacts to the vegetation 

have occurred as a result of previous mining operations. 

https://www.data.qld.gov.au/dataset/springs
http://www.bom.gov.au/water/groundwater/gde/
https://www.ga.gov.au/scientific-topics/community-safety/flood/wofs
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Please note that not all GDEs draw on groundwater directly, and not all are solely 

reliant on groundwater. Please also note that the absence of an alluvial aquifer does not 

confirm a lack of GDEs. Sufficient evidence needs to be provided to support any 

conclusion that particular ecosystems are not groundwater dependent.  

2.2.5 Stygofauna 

Provide details of field investigations undertaken within the vicinity of the proposed 

action site (and any relevant previous published and/or unpublished studies), to 

determine the presence and composition of stygofauna communities in the region and 

proposed action area.  

The PER must provide an assessment of the suitability of local habitat for subterranean 

aquatic fauna. This assessment must be based on local geological, hydrological and 

other information, including the distribution of alluvium present in the proposed action 

area and likely hydrological connectivity with geological formations targeted for 

development. 

Stygofauna assessment guidance is available through the Queensland Government’s 

Background information on sampling bores and stygofauna and Guideline for the 

environmental assessment of subterranean aquatic fauna. These documents can be 

found at the following websites: 

• https://environment.des.qld.gov.au/__data/assets/pdf_file/0029/90767/biological-

assessment-background-information-on-sampling-bores-for-stygofauna.pdf. 

• https://www.publications.qld.gov.au/dataset/subterranean-aquatic-

fauna/resource/ba880910-5117-433a-b90d-2c131874a8e6. 

2.2.5 Surface water 

The PER must provide details on surface water, including: 

• A description of the surface water values of the project area and surrounding 

vicinity, including a discussion of the regional water quality and the local 

receiving environment. Further, a discussion of existing flood conditions must be 

provided. 

• Water quality monitoring data, including when and where samples have been 

obtained. The monitoring data must be provided in full in the PER to show the 

temporal and spatial trends in water quality. 

• A water balance in the assessment that clearly demonstrates how much water 

will be required for the proposed action, and where water will be sourced (where 

there is a deficit) and/or how water will be disposed (where there is a surplus), 

including consideration of discharge water quality.  

• The water balance must consider rainfall variability and may need to consider 

climate change. Provide details on the rainfall input data used, and discuss 

https://environment.des.qld.gov.au/__data/assets/pdf_file/0029/90767/biological-assessment-background-information-on-sampling-bores-for-stygofauna.pdf
https://environment.des.qld.gov.au/__data/assets/pdf_file/0029/90767/biological-assessment-background-information-on-sampling-bores-for-stygofauna.pdf
https://www.publications.qld.gov.au/dataset/subterranean-aquatic-fauna/resource/ba880910-5117-433a-b90d-2c131874a8e6
https://www.publications.qld.gov.au/dataset/subterranean-aquatic-fauna/resource/ba880910-5117-433a-b90d-2c131874a8e6
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whether the data used for modelling climate variability contains adequate 

variations in annual rainfall volumes. The rainfall record used in this modelling 

needs to contain sufficient variability to adequately support any predictions. 

• Modelling of the mine-affected water storages for the project and the predicted 

water levels.  

• The probability of exceedance of particular volumes must be provided, including 

context as to what these values represent in terms of potential environmental 

impacts.  

• Quantify current surface water flow regimes in respective catchments (both 

within and adjacent to the project site) to ensure there is sufficient baseline 

information to assess how the location, volume, velocity and timing of flows may 

change as a result of the proposed action. Changes to the duration of low-flow 

and no-flow periods must be assessed and subsequent potential ecological 

impacts must also be assessed. 

• Information on any predicted reduction in catchment areas. While the project 

may only affect a small area of a regional-scale catchment, changes to 

catchment areas at the local scale may be more considerable. These changes 

must be fully discussed in the PER. 

• Flood modelling to predict the behaviour and potential impacts of flood events. 

Provide full details of the data used to calibrate the modelling, including the size 

of flow events and the range of floods that is incorporated through the calibration 

process. 

2.2.6 Cumulative impacts 

The PER must identify and address potential and likely cumulative impacts. Cumulative 

impacts include where potential impacts on water resources and water-dependent 

assets from the proposed action are in addition to existing impacts of other activities.  

Where relevant to the potential impact, a comprehensive risk assessment must be 

conducted and documented. This risk evaluation should consider known past, present 

and reasonably foreseeable actions (including known potential future expansions or 

developments by the proponent and other proponents in the vicinity). 
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3 PROPOSED AVOIDANCE, SAFEGUARDS AND MITIGATION MEASURES 

The PER must provide information on proposed avoidance, safeguards and mitigation 

measures to deal with the relevant impacts of the proposed action on MNES, including 

those required by other Commonwealth, State and local government approvals. 

Committed language (e.g. ‘will’) rather than non-committal language (e.g. ‘may’, ‘where 

possible’, ‘if required’, etc.) must be used.  

The proposed measures must consider the ‘S.M.A.R.T’ principle:  

• S – Specific (what and how); 

• M – Measurable (baseline information, number/value, auditable); 

• A – Achievable (timeframe, money, personnel); 

• R – Relevant (conservation advices, recovery plans, threat abatement plans); 
and 

• T – Time-bound (specific timeframe to complete). 

Specific and detailed descriptions of proposed measures must be provided and 

substantiated, based on best available practices, and must include the following 

elements: 

• an assessment of the predicted effectiveness and environmental outcomes of the 

proposed measures, including details of any baseline data or proposed 

monitoring required to demonstrate progress towards achieving these outcomes; 

• any statutory or policy basis for the proposed measures, including reference to 

the SPRAT Database and relevant approved conservation advices, and a 

discussion on whether the proposed measures are consistent with relevant 

recovery plans and threat abatement plans; 

• details of ongoing management, including monitoring programs to support an 

adaptive management approach and determine the effectiveness of the 

proposed measures; 

• information on the timing, frequency and duration of the measures to be 

implemented; and 

• the name of the agency responsible for endorsing or approving each measure or 

monitoring program. 

An outline of any management plans must be provided that sets out the framework for 

management, mitigation and monitoring of relevant impacts of the proposed action, 

including any provisions for independent environmental auditing. 

The management plans need to address the project phases (construction, operation, 

decommission) separately. It must state the environmental objectives, performance 
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criteria, monitoring, reporting, corrective action, responsibility and timing for each 

relevant MNES environmental issue. 

The management plans should also describe contingencies for events such as failure of 

levee systems, heavy or prolonged rainfall, or saltwater intrusion into groundwater. 

Please note the IESC will consider whether the PER has demonstrated that the risks to 

water resources can be either avoided or suitably mitigated and may suggest further 

actions to mitigate or manage residual risks. 

4 ENVIRONMENTAL OFFSETS 

Should the assessment undertaken as part of the PER conclude that there is the 

likelihood of residual significant impacts occurring on MNES after avoidance, mitigation 

and management measures relating to the proposed action have been applied, a draft 

Biodiversity Offset Strategy will be prepared. If it is determined that a residual significant 

impact is likely, then environmental offsets will be required.  

Environmental offsets are measures to compensate for residual significant impacts to 

MNES. Offsets do not reduce the impacts of an action, and are not intended to make 

proposals with unacceptable impacts acceptable. They simply provide an additional tool 

that can be used during project design and the PER process. 

In the event environmental offsets are required, the following information must be 

provided: 

The PER must include a draft Biodiversity Offset Strategy for any MNES for which a 

residual significant impact is likely.  

The draft Biodiversity Offset Strategy must provide, at a minimum: 

• details of the environmental offset (in hectares) for residual significant impacts on 

each of the above listed threatened species and their habitat; 

• details of how the environmental offset/s meets the requirements of the 

Department's EPBC Act Environmental Offsets Policy (2012), including the 

Offsets assessment guide (2012), available at: 

www.environment.gov.au/epbc/publications/epbc-act-environmental-offsets-

policy;  

• details of appropriate offset area (including a map to clearly define the location 

and boundaries) to compensate for the residual significant impact on each of the 

above listed threatened species and their habitat; 

• information about how the proposed offset/s area provides connectivity with other 

relevant habitats and biodiversity corridors;  

http://www.environment.gov.au/epbc/publications/epbc-act-environmental-offsets-policy
http://www.environment.gov.au/epbc/publications/epbc-act-environmental-offsets-policy
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• the methodology, with justification and supporting evidence, used to inform the 

inputs of the Offsets assessment guide in relation to the impact site for each 

relevant MNES, including: 

o total area of habitat (in hectares) 

o habitat quality (e.g. using the Queensland Government Guide to 

determining terrestrial habitat quality: A toolkit for assessing land based 

offsets under the Queensland Environmental Offsets Policy (2020)). This 

guide can be found at the following website: 

https://environment.des.qld.gov.au/__data/assets/pdf_file/0017/102833/ha

bitat-quality-assessment-guide-v1-3.pdf  

• the methodology, with justification and supporting evidence, used to inform the 

inputs of the Offsets assessment guide in relation to each potential offset area for 

each relevant MNES, including: 

o time over which loss is averted (max. 20 years) 

o time until ecological benefit 

o risk of loss (%) without offset 

o risk of loss (%) with offset 

o confidence in result (%) 

• evidence that the relevant MNES, and/or their habitat, can be present in the 

potential offset area/s; and 

• details of the mechanism to legally secure the environmental offset/s (under 

Queensland legislation or equivalent) to provide enduring protection for the offset 

area/s against development incompatible with conservation. 

Please note, the Department is likely to require an environmental offset be approved 

prior to the commencement of the action to align with the EPBC Act Environmental 

Offsets Policy. An approved Offset Area Management Plan (OAMP) may also be 

required before the action can commence.  

Where offset area/s have been nominated, include a draft Offset Area Management 

Plan (OAMP) that includes information to demonstrate how the environmental offset/s 

compensate for residual significant impacts of the proposed action on relevant MNES, 

and/ or their habitat, in accordance with the principles of the EPBC Act Environmental 

Offsets Policy and all requirements of the Offsets assessment guide. The draft OAMP 

must include, at a minimum: 

• a description of the offset area/s, including location, size, condition, 

environmental values present and surrounding land uses; 

• baseline data and other supporting evidence, including the ecological field data, 

that documents the presence of the relevant MNES, and the quality of their 

habitat within the offset area/s; 

https://environment.des.qld.gov.au/__data/assets/pdf_file/0017/102833/habitat-quality-assessment-guide-v1-3.pdf
https://environment.des.qld.gov.au/__data/assets/pdf_file/0017/102833/habitat-quality-assessment-guide-v1-3.pdf


 

PER Guidelines – Fairhill Coal Project 22 

• an assessment of the site habitat quality for the offset area/s using an 

appropriate methodology, with justification and supporting evidence, (e.g. using 

the Queensland Guide to determining terrestrial habitat quality: A toolkit for 

assessing land based offsets under the Queensland Environmental Offsets 

Policy; 

• details of how the offset area/s will provide connectivity with other habitats and 

biodiversity corridors and/or will contribute to a larger strategic offset for the 

relevant listed threatened species and communities; 

• maps and shapefiles to clearly define the location and boundaries of the offset 

area/s, accompanied by the offset attributes (e.g. physical address of the offset 

area/s, coordinates of the boundary points in decimal degrees, the listed 

threatened species and communities that the environmental offset/s 

compensates for, and the size of the environmental offset/s in hectares); 

• specific offset completion criteria derived from the site habitat quality to 

demonstrate the improvement in the quality of habitat in the offset area/s over a 

20-year period; 

• details of the management actions, and timeframes for implementation, to be 

carried out to meet the offset completion criteria; 

• interim milestones that set targets at 5-yearly intervals for progress towards 

achieving the offset completion criteria; 

• details of the nature, timing and frequency of monitoring to inform progress 

against achieving the 5-yearly interim milestones (the frequency of monitoring 

must be sufficient to track progress towards each set of milestones, and 

sufficient to determine whether the offset area/s are likely to achieve those 

milestones in adequate time to implement all necessary corrective actions); 

• proposed timing for the submission of monitoring reports which provide evidence 

demonstrating whether the interim milestones have been achieved; 

• timing for the implementation of corrective actions if monitoring activities indicate 

the interim milestones have not been achieved; 

• risk analysis and a risk management and mitigation strategy for all risks to the 

successful implementation of the OAMP and timely achievement of the offset 

completion criteria, including a rating of all initial and post-mitigation residual 

risks in accordance with a risk assessment matrix; 

• if proposed for listed threatened species and communities, evidence of how the 

management actions and corrective actions take into account relevant approved 

conservation advices and are consistent with relevant recovery plans and threat 

abatement plans; and 
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• details of the legal mechanism for legally securing the proposed offset area/s, 

such that legal security remains in force over the offset area/s for at least 20 

years to provide enduring protection for the offset area/s against development 

incompatible with conservation. 

The draft Offset Management Plan must be prepared by a suitably qualified person and 

in accordance with the Department’s Environmental Management Plan Guidelines 

(2014), available at: www.environment.gov.au/epbc/publications/environmental-

management-plan-guidelines. 

Please note, the Department expects that an EPBC Act protected matter is present in 

the proposed offset area/s if it is present in the project site to align with the EPBC Act 

Environmental Offsets Policy. 

Supporting evidence must be included in the draft OAMP to justify how proposed 

management action/s are additional to the existing requirements of the landholder in 

managing their land (e.g. weed and pest management requirements under the 

Biosecurity Act 2014 (Qld), existing grazing regimes, etc.) as required by the EPBC Act 

Environmental Offsets Policy.  

The draft OAMP must include robust scientific evidence (e.g. published research, pilot 

studies, previously successful projects/programs, etc.) to demonstrate the success of 

proposed measures to create, revegetate, regenerate and/or improve habitat (e.g. tree 

planting, nest boxes, artificial hollows, etc.) in the proposed offset area/s for a listed 

threatened species or ecological community. 

Where the proposed offset area/s supports an environmental offset for multiple MNES, 

proposed management action/s for one protected matter must not be detrimental (i.e. 

have an impact) to other protected matters. 

Where an offset is proposed, with a completed Offsets assessment guide calculation, all 

inputs must be supported by robust scientific evidence and/or supporting evidence (e.g. 

historical grazing regimes, satellite imagery, statements from landholders, etc.). 

Please note, it is the Department’s expectation that the agreed inputs into the Offsets 

assessment guide are specified in the conditions of approval where the action is 

approved, subject to conditions, under the EPBC Act. 

5 OTHER APPROVALS AND CONDITIONS 

The PER must include information on any other requirements for approval or conditions 

that apply, or that the proponent reasonably believes are likely to apply, to the proposed 

action. This must include: 

http://www.environment.gov.au/epbc/publications/environmental-management-plan-guidelines
http://www.environment.gov.au/epbc/publications/environmental-management-plan-guidelines


 

PER Guidelines – Fairhill Coal Project 24 

• details of any local or State Government planning scheme, or plan or policy 

under any local or State Government planning system that deals with the 

proposed action, including: 

o what environmental assessment of the proposed action has been, or is 

being, carried out under the scheme, plan or policy; and 

o how the scheme provides for the prevention, minimisation and 

management of any relevant impacts. 

• a description of any approval that has been obtained from a State, Territory or 

Commonwealth agency or authority (other than an approval under the Act), 

including any conditions that apply to the action; 

• a statement identifying any additional approval that is required; and 

• a description of the monitoring, enforcement and review procedures that apply, 

or are proposed to apply, to the action. 

6 CONSULTATION 

The PER must include details of any consultation about the action, including: 

• any consultation that has already taken place; 

• proposed consultation about relevant impacts of the action; 

• if there has been consultation about the proposed action, any documented 

response to, or result of, the consultation; and 

• identification of affected parties, including a statement mentioning any 

communities that may be affected and describing their views. 

7 ENVIRONMENTAL RECORD OF PERSON(S) PROPOSING TO TAKE THE 

ACTION 

The PER must include the environmental record of the proponent. This must include 

details of any past or present proceedings under a Commonwealth, State or Territory 

law for the protection of the environment or the conservation and sustainable use of 

natural resources against: 

• the person proposing to take the action; and 

• for an action for which a person has applied for a permit, the person making the 

application. 

If the person proposing to take the action is a corporation, details of the corporation’s 

environmental policy and planning framework must also be included. 

8 ECONOMIC AND SOCIAL MATTERS  

The economic and social impacts of the proposed action, both positive and negative, 

must be described. Matters of interest may include:  

• details of any public consultation activities undertaken, and their outcomes;  
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• projected economic costs and benefits of the project, including the basis for their 

estimation through cost/benefit analysis or similar studies;  

• employment opportunities expected to be generated by the project (including 

construction and operational phases).If  

Economic and social impacts should be considered at the local, regional and national 

levels. If alternatives options (section 3) have been proposed, provide details of the 

relevant cost and benefits of the alternative options to the proposed action.  

9 INFORMATION SOURCES PROVIDED IN THE PER 

For information given in a draft PER, the draft must state: 

• the source of the information;  

• how recent the information is;  

• how the reliability of the information was tested; and 

• what uncertainties (if any) are in the information. 

10 CONCLUSION 

An overall conclusion as to the environmental acceptability of the proposal should be 

provided, including discussion on compliance with principles of ESD and the objects 

and requirements of the EPBC Act. Reasons justifying undertaking the proposal in the 

manner proposed should also be outlined. 

Measures proposed or required by way of offset for any unavoidable impacts on MNES, 

and the relative degree of compensation, should be restated here. 
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ATTACHMENT 1 

THE OBJECTS AND PRINCIPLES OF THE 

ENVIRONMENT PROTECTION AND BIODIVERSITY CONSERVATION ACT 1999 

SECTIONS 3 AND 3A 

3 Objects of the Act 

(a) to provide for the protection of the environment, especially those aspects of the 

environment that are matters of national environmental significance; 

(b) to promote ecologically sustainable development through the conservation and 

ecologically sustainable use of natural resources; 

(c) to promote the conservation of biodiversity; 

(d) to promote a co-operative approach to the protection and management of the 

environment involving governments, the community, land-holders and indigenous 

peoples; 

(e) to assist in the co-operative implementation of Australia's international 

environmental responsibilities; 

(f) to recognise the role of indigenous people in the conservation and ecologically 

sustainable use of Australia's biodiversity; and 

(g) to promote the use of indigenous peoples' knowledge of biodiversity with the 

involvement of, and in co-operation with, the owners of the knowledge. 

3A Principles of Ecologically Sustainable Development 

The following principles are principles of ecologically sustainable development. 

(a) Decision-making processes should effectively integrate both long-term and short-

term economic, environmental, social and equitable considerations. 

(b)  If there are threats of serious or irreversible environmental damage, lack of full 

scientific certainty should not be used as a reason for postponing measures to 

prevent environmental degradation. 

(c) The principle of inter-generational equity – that the present generation should 

ensure that the health, diversity and productivity of the environment is maintained or 

enhanced for the benefit of future generations. 

(d) The conservation of biological diversity and ecological integrity should be a 

fundamental consideration in decision-making. 

(e) Improved valuation, pricing and incentive mechanisms should be promoted. 
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ATTACHMENT 2 

MATTERS THAT MUST BE ADDRESSED IN A PER AND EIS 

(SCHEDULE 4 OF THE EPBC REGULATIONS 2000) 

 

1 General information 

1.01 The background of the action including: 

(a) the title of the action; 

(b) the full name and postal address of the designated proponent; 

(c) a clear outline of the objective of the action; 

(d) the location of the action; 

(e) the background to the development of the action; 

(f) how the action relates to any other actions (of which the proponent should 

reasonably be aware) that have been, or are being, taken or that have been 

approved in the region affected by the action; 

(g) the current status of the action; and 

(h) the consequences of not proceeding with the action. 

2 Description 

2.01 A description of the action, including: 

(a) all the components of the action; 

(b) the precise location of any works to be undertaken, structures to be built or elements 

of the action that may have relevant impacts;  

(c) how the works are to be undertaken and design parameters for those aspects of the 

structures or elements of the action that may have relevant impacts;  

(d) relevant impacts of the action; 

(e) proposed safeguards and mitigation measures to deal with relevant impacts of the 

action;  

(f) any other requirements for approval or conditions that apply, or that the proponent 

reasonably believes are likely to apply, to the proposed action;  

(g) to the extent reasonably practicable, any feasible alternatives to the action, 

including:  
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(i) if relevant, the alternative of taking no action;  

(ii) a comparative description of the impacts of each alternative on the matters 

protected by the controlling provisions for the action; and 

(iii) sufficient detail to make clear why any alternative is preferred to another;  

(h) any consultation about the action, including: 

(i) any consultation that has already taken place; 

(ii) proposed consultation about relevant impacts of the action; and 

(iii) if there has been consultation about the proposed action — any documented 

response to, or result of, the consultation; and 

(i) identification of affected parties, including a statement mentioning any communities 

that may be affected and describing their views.  

3 Relevant impacts 

3.01 Information given under paragraph 2.01(d) must include 

(a) a description of the relevant impacts of the action; 

(b) a detailed assessment of the nature and extent of the likely short term and long term 

relevant impacts;  

(c) a statement whether any relevant impacts are likely to be unknown, unpredictable or 

irreversible;  

(d) analysis of the significance of the relevant impacts; and 

(e) any technical data and other information used or needed to make a detailed 

assessment of the relevant impacts.  

4 Proposed safeguards and mitigation measures 

4.01 Information given under paragraph 2.01(e) must include: 

(a) a description, and an assessment of the expected or predicted effectiveness of, the 

mitigation measures;  

(b) any statutory or policy basis for the mitigation measures; 

(c) the cost of the mitigation measures; 

(d) an outline of an environmental management plan that sets out the framework for 

continuing management, mitigation and monitoring programs for the relevant impacts 

of the action, including any provisions for independent environmental auditing;  

(e) the name of the agency responsible for endorsing or approving each mitigation 

measure or monitoring program; and 
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(f) a consolidated list of mitigation measures proposed to be undertaken to prevent, 

minimise or compensate for the relevant impacts of the action, including mitigation 

measures proposed to be taken by State governments, local governments or the 

proponent.  

5 Other Approvals and Conditions 

5.01 Information given under paragraph 2.01(f) must include: 

(a) details of any local or State government planning scheme, or plan or policy under 

any local or State government planning system that deals with the proposed action, 

including:  

(i) what environmental assessment of the proposed action has been, or is being 

carried out under the scheme, plan or policy; and 

(ii) how the scheme provides for the prevention, minimisation and management of 

any relevant impacts;  

(b) a description of any approval that has been obtained from a State, Territory or 

Commonwealth agency or authority (other than an approval under the Act), 

including any conditions that apply to the action;  

(c) a statement identifying any additional approval that is required; and 

(d) a description of the monitoring, enforcement and review procedures that apply, or 

are proposed to apply, to the action.  

6 Environmental record of person proposing to take the action 

6.01 Details of any proceedings under a Commonwealth, State or Territory law for the 

protection of the environment or the conservation and sustainable use of natural 

resources against:  

(a) the person proposing to take the action; and 

(b) for an action for which a person has applied for a permit, the person making the 

application.  

6.02 If the person proposing to take the action is a corporation — details of the 

corporation’s environmental policy and planning framework.  

7 Information sources 

7.01 For information given the PER must state: 

(a) the source of the information; and 

(b) how recent the information is; and 

(c) how the reliability of the information was tested; and 
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(d) what uncertainties (if any) are in the information. 

 



  Fairhill Coal Project  
  Public Environment Report  
  EPBC 2019/8549 

B 
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Permit  
Environmental Protection Act 1994 

 Environmental authority BRID0071  

This environmental authority is issued by the administering authority under Chapter 5 of the Environmental Protection Act 

1994. 

Environmental authority number: BRID0071  

Environmental authority takes effect upon grant of mining lease  

 

Environmental authority holder(s) 

Name(s) Registered address 

Fairhill Coking Coal Pty Ltd Level 11, 52 Phillip Street SYDNEY NSW 2000 
Australia 

Environmentally relevant activity and location details 

Environmentally relevant activity/activities Location(s) 

Environmental Protection Regulation 2019, Schedule 

3, 13: Mining black coal 

ML700043 

Environmental Protection Regulation 2019, Ancillary 

60 - Waste disposal 1: Operating a facility for 

disposing of, in a year, the following quantity of waste 

mentioned in subsection (1)(a)(ii): less than 50,000t 

ML700043 

 

Additional information for applicants 

Environmentally relevant activities 

The description of any environmentally relevant activity (ERA) for which an environmental authority (EA) is 

issued is a restatement of the ERA as defined by legislation at the time the EA is issued. Where there is any 

inconsistency between that description of an ERA and the conditions stated by an EA as to the scale, intensity 

or manner of carrying out an ERA, the conditions prevail to the extent of the inconsistency. 

An EA authorises the carrying out of an ERA and does not authorise any environmental harm unless a condition 

stated by the EA specifically authorises environmental harm.  

A person carrying out an ERA must also be a registered suitable operator under the Environmental Protection 

Act 1994 (EP Act). 

Contaminated land  

It is a requirement of the EP Act that an owner or occupier of contaminated land give written notice to the 

administering authority if they become aware of the following: 

 the happening of an event involving a hazardous contaminant on the contaminated land (notice must be 

given within 24 hours); or  

 a change in the condition of the contaminated land (notice must be given within 24 hours); or 
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 a notifiable activity (as defined in Schedule 3) having been carried out, or is being carried out, on the 

contaminated land (notice must be given within 20 business days) 

that is causing, or is reasonably likely to cause, serious or material environmental harm. 

For further information, including the form for giving written notice, refer to the Queensland Government website 

www.qld.gov.au, using the search term ‘duty to notify’. 

Take effect 

Please note that, in accordance with section 200 of the EP Act, an EA has effect: 

a) if the authority is for a prescribed ERA and it states that it takes effect on the day nominated by the 

holder of the authority in a written notice given to the administering authority-on the nominated day; or 

b) if the authority states a day or an event for it to take effect-on the stated day or when the stated event 

happens; or  

c) otherwise- one the day the authority is issued.   

However, if the EA is authorising an activity that requires an additional authorisation (a relevant tenure for a 

resource activity, a development permit under the Planning Act 2016 or an SDA Approval under the State 

Development and Public Works Organisation Act 1971), this EA will not take effect until the additional 

authorisation has taken effect. 

If this EA takes effect when the additional authorisation takes effect, you must provide the administering 

authority written notice within 5 business days of receiving notification of the related additional authorisation 

taking effect. 

If you have incorrectly claimed that an additional authorisation is not required, carrying out the ERA without the 

additional authorisation is not legal and could result in your prosecution for providing false or misleading 

information or operating without a valid environmental authority. 

  3 April 2020 

Signature  Date 

Brenton Josey 
Department of Environment and Science 
Delegate of the administering authority  
Environmental Protection Act 1994 
 
 
 

 Enquiries: 

Business Centre (Coal) 

Department of Environment and Science 

PO Box 3028 

EMERALD QLD 4720  

Phone: (07) 4987 9320  

Email: CRMining@des.qld.gov.au 

  

http://www.qld.gov.au/
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Obligations under the Environmental Protection Act 1994 

In addition to the requirements found in the conditions of this environmental authority, the holder must also meet 

their obligations under the EP Act, and the regulations made under the EP Act. For example, the holder must 

comply with the following provisions of the Act: 

 general environmental duty (section 319) 

 duty to notify environmental harm (section 320-320G) 

 offence of causing serious or material environmental harm (sections 437-439) 

 offence of causing environmental nuisance (section 440) 

 offence of depositing prescribed water contaminants in waters and related matters (section 440ZG) 

 offence to place contaminant where environmental harm or nuisance may be caused (section 443) 

Other permits required 

This permit only provides an approval under the Environmental Protection Act 1994. In order to lawfully operate 

you may also require permits / approvals from your local government authority, other business units within the 

department and other State Government agencies prior to commencing any activity at the site. For example, 

this may include permits / approvals with your local Council (for planning approval), the Department of Transport 

and Main Roads (to access state controlled roads), the Department of Natural Resources, Mines and Energy (to 

clear vegetation), and the Department of Agriculture and Fisheries (to clear marine plants or to obtain a quarry 

material allocation). 
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Conditions of environmental authority 

The environmentally relevant activity(ies) conducted at the location as described above must be conducted in 

accordance with the following site-specific conditions of approval. This environmental authority consists of the 

following Schedules and Appendices: 

Schedule A   General 

Schedule B   Air 

Schedule C   Surface Water 

Schedule D   Groundwater 

Schedule E   Noise 

Schedule F   Land  

Schedule G   Waste 

Schedule H   Rehabilitation 

Schedule I   Prescribed Envrionmenntal Matters     
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Schedule A: General 

Condition 

number 

Condition 

A1 This environmental authority authorises environmental harm referred to in the conditions. Where 

there is no condition or this environmental authority is silent on a matter, the lack of a condition or 

silence does not authorise environmental harm.  

A2 Schedule H: Rehabilitation Conditions of this environmental authority continue to apply in the 

event that this environmental authority is suspended. 

A3 Prevent and /or minimise likelihood of environmental harm 

In carrying out the environmentally relevant activities, the holder must take all reasonable and 

practicable measures to prevent the likelihood of environmental harm being caused. 

A4 The holder is approved for up to one point seven (1.7) million tonnes per annum (mtpa) of ROM 

Coal. 

A5 Authorised Disturbance 

Surface disturbance by mining activities is only authorised within areas marked “Authorised Surface 

Disturbance” in Figure 1 - (Authorised Disturbance Areas). 

A6 Sub-surface disturbance by mining activities is only authorised within areas marked as “Authorised 

Sub-Surface Disturbance” in Figure 1 - (Authorised Disturbance Areas). 

A7 Disturbance by mining activities within areas marked as “Limited Disturbance Authorised” in 

Figure 1 - (Authorised Disturbance Areas): 

(a) is only authorised to the extent reasonably necessary for the construction and installation 

of the environmental monitoring equipment, and associated access tracks; and 

(b) must not result in significant residual impact to prescribed environmental matters.   

Note: A significant residual impact must take cumulative impacts, including historical impacts into 

consideration. 

A8 Maintenance of measures, plant and equipment 

The holder must: 

(a) install all measures, plant and equipment necessary to ensure compliance with the 

conditions of this environmental authority; 

(b) maintain such measures, plant and equipment in a proper and efficient condition; 

(c) operate such measures, plant and equipment in a proper and efficient manner; and 

(d) ensure all instruments and devices used for the measurement or monitoring of any 

parameter under any condition of this environmental authority are properly calibrated. 
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A9 Monitoring 

All monitoring records or reports required by this environmental authority must be kept until 

surrender of this environmental authority. 

A10 Monitoring and determinations required under any condition of this environmental authority must 

be conducted by an appropriately qualified person. 

A11 Management Plans and Reports 

Management plans and reports required under any condition of this environmental authority must 

be developed by an appropriately qualified person. 

A12 Upon request from the administering authority, copies of monitoring results, records, registers, 

management plans, reports, and spatial information required by the conditions of this environmental 

authority must be made available and provided to the administering authority within fourteen (14) 

days. 

A13 Within thirty (30) days of receiving comments from the administering authority for a management 

plan or report required under any condition of this environmental authority, the holder must 

update the management plan or report to address the comment(s). 

A14 Notification of emergencies, incidents and exceptions 

The holder must notify the administering authority in writing within twenty-four (24) hours after 

becoming aware of any emergency; or incident that results in the release of contaminants not in 

accordance, or reasonably expected to be not in accordance with the conditions of this 

environmental authority. 

A15 Within fourteen (14) days following the notification in accordance with condition A14, further 
written advice must be provided to the administering authority, including the following: 

(a) results and interpretation of any samples taken and analysed; 

(b) outcomes of actions taken at the time to prevent or minimise unlawful environmental 

harm; and 

(c) proposed actions to prevent a recurrence of the emergency or incident. 

A16 Any further monitoring results related to information provided in accordance with condition A15 

must be provided to the administering authority within five (5) days after they are received by the 

holder. 

A17 Complaints 

The holder must record in a register all complaints received about the mining activities. 
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A18 The register required by condition A17 must include: 

(a) complainant details: 

(i) name; 

(ii) address;  

(iii) contact number;  

(b) time and date of complaint; 

(c) the complainant’s observations (statement, photo and/ or video); 

(d) reasons for the complaint; 

(e) investigations undertaken by the holder; 

(f) conclusions formed by the holder; 

(g) actions taken to resolve the complaint by the holder; 

(h) any abatement measures implemented by the holder; and 

person responsible for resolving the complaint. 

A19 When requested by the administering authority, the holder must investigate any complaint of 

nuisance or environmental harm that is neither frivolous nor vexatious in the opinion of the 

authorised person, , by:  

(a) undertaking monitoring specified by the administering authority; 

(b) undertaking the monitoring in the timeframe nominated by the administering authority; 

(c) completing an analysis and interpretation of the monitoring results; and 

(d)  Implement abatement measures within a reasonable timeframe nominated by the 

administering authority so that the environmental harm or nuisance to which the complaint 

relates ceases. 

A20 The results of the investigation undertaken in accordance with condition A19 must be provided to 

the administering authority within thirty (30) days of completion of the monitoring timeframe in 

accordance with condition A19(b). 

A21 Third-party reporting 

The holder must: 

(a) obtain from an appropriately qualified independent third party auditor, a report on 

compliance with the conditions of this environmental authority within one (1) year of the 

commencement of mining activities; and 

(b) obtain further such reports at regular intervals, not exceeding two (2) years, from the 

completion of the report required by condition A22(a). 

A22 Within ninety (90) days of completing the third party report in accordance with condition A22, the 

holder must provide the report to the administering authority. 
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A23 The report required by Condition A21 must be certified by the appropriately qualified independent 

third party auditor, detail any non-compliance issues that were found (if no non-compliance issues 

were found this should be stated in the report), and If non-compliance issues were found the 

report it must also state:  

(a) actions taken by the holder to ensure compliance with this environmental authority; and 

(b) actions taken to prevent a recurrence of the non-compliance(s). 

A24 Risk management 

The holder must:  

(a) Prior to commencing mining activities, develop a risk management system that mirrors 

the content requirement of the Standard for Risk Management (ISO31000:2009), or an 

Australian standard for risk management, to the extent relevant to environmental 

management; and  

(b) Implement the risk management system, required by condition A24(a), for the duration of 

the mining activities. 

A25 Where a condition of this environmental authority requires compliance with a standard, policy or 

guideline published externally to this environmental authority and the standard is amended or 

changed subsequent to the issue of this environmental authority, the holder must: 

(a) comply with the amended or changed standard, policy or guideline within two (2) years of 

the amendment or change being made, unless a different period is specified in the 

amended standard or relevant legislation, the time specified in that condition; and 

(b) until compliance with the amended or changed standard, policy or guideline is achieved, 

continue to remain in compliance with the corresponding provision that was current 

immediately prior to the relevant amendment or change. 

A26 At least fourteen (14) days prior to the commencement of the mining activities, the holder must 

notify the administering authority in writing of the commencement date of the mining activities. 
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Schedule B: Air 

Condition 

number 

Condition 

B1 Air Quality 

The holder must ensure that dust deposition and particulate matter emissions generated by the 

mining activities are measures and do not cause exceedances of the following limits at any 

sensitive or commercial place: 

(a) Dust deposition of 120 milligrams per square metre per day, averaged over one month, in 

accordance with the most recent version of Australian Standard AS3580.10.1 Methods for 

sampling and analysis of ambient air—Determination of particulate matter—Deposited 

matter – Gravimetric method. 

(b) A concentration of particulate matter with an aerodynamic diameter of less than 10 

micrometres (PM10) suspended in the atmosphere of 50 micrograms per cubic metre over 

a 24-hour averaging time, monitored in accordance with the most recent version of either: 

1. Australian Standard AS3580.9.6 Methods for sampling and analysis of ambient air—

Determination of suspended particulate matter—PM10 high volume sampler with size-

selective inlet – Gravimetric method, or 

2. Australian Standard AS3580.9.9 Methods for sampling and analysis of ambient air 

Determination of suspended particulate matter—PM10 low volume sampler—

Gravimetric method. 

(c) A concentration of particulate matter with an aerodynamic diameter of less than 2.5 

micrometres (PM2.5) suspended in the atmosphere of 25 micrograms per cubic metre over 

a 24-hour averaging time, when monitored in accordance with the most recent version of 

AS/NZS3580.9.10 Methods for sampling and analysis of ambient air—Determination of 

suspended particulate matter—PM2.5 low volume sampler—Gravimetric method. 

A concentration of particulate matter suspended in the atmosphere of 90 micrograms per cubic 

metre over a one year averaging time, when monitored in accordance with the most recent version 

of AS/NZS3580.9.3:2003 Methods for sampling and analysis of ambient air—Determination of 

suspended particulate matter—Total suspended particulate matter (TSP)—High volume sampler 

gravimetric method. 

B2 An Air Quality Management Plan must: 

(a) be developed prior to commencing mining activities; and 

(b) be implemented for the duration of mining activities. 
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B3 The Air Quality Management Plan required by condition B2 must: 

(a) develop and implement air quality monitoring network to measure air quality parameters 

nominated in condition B1; 

(b) provide for the effective management of actual and potential environmental impacts to air 

resulting from the mining activities; 

(c) identify all sources of air emissions that may occur as a result of the mining activity; 

(d) identify all potential sensitive places and commercial places that may be affected by air 

emissions from the mining activities; 

(e) identify the adverse meteorological conditions likely to produce elevated levels of air 

emissions at any sensitive place or commercial place, due to the mining activities; 

(f) detail the collection of air quality and meteorological data in accordance with the 

administering authority’s Air Quality Sampling Manual; 

(g) detail the protocols for regular maintenance of plant and equipment to minimise the 

potential for fugitive dust emissions; 

(h) describe the procedures that will be used to manage dust emissions. Procedures must 

include measures committed to in the site-specific environmental authority application, or 

equivalent measures that achieve the same level of dust and particulate matter deposition. 

(i) include a preventative management system for air emissions;  

(j) include a Trigger Action Response Program;  

(k) include a biennial review of the plan to determine the adequacy and effectiveness in 

avoiding and minimising air emissions and dust at a sensitive place or commercial place; 

and 

(l) describe the procedures to be undertaken if exceedance of the levels in condition B1 are 

detected. 
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Schedule C: Surface Water 

Condition 

number 

Condition 

C1 Contaminants that will, or have the potential to cause environmental harm must not be released 

directly or indirectly to any waters as a result of activities authorised under this environmental 

authority, except as permitted under the conditions of this environmental authority. 

C2 The release of mine affected water to waters must only occur from the release points specified in 

Table C1 - Mine affected water release points, sources and receiving waters as depicted in 

Figure 2 - Mine affected water release and water monitoring points. 

Table C1 - Mine affected water release points, sources and receiving waters 

Release 

point (RP) 

Longitude 

(GDA94) 

Latitude 

(GDA94) 

Mine affected water 

source and location 

Monitoring 

point 

Receiving waters description 

RP 1 148.6470261 -23.22802603 Waste rock dump 

and pit 

RP 1 Cooroora Creek 

RP 2 148.6402952 -23.2401523 Waste rock dump 

and pit 

RP 2 Sandy Creek 

RP 3 148.6340502 -23.24493137 Waste rock dump 

and pit 

RP 3 Sandy Creek 

 

C3 The release of mine affected water to waters from the release points at the locations specified in 

Table C1 - Mine affected water release points, sources and receiving must not exceed the release 

limits specified in Table C2 - Mine affected water release limits 

C4 Notwithstanding condition C2 of this environmental authority, the release of mine affected water to 

waters from RP1, RP2 and RP3 is not permitted until the environmental authority is amended to 

include: 

(a) a release limit in Table C2 - Mine affected water release limits for Turbidity; and  

(b) a Maximum Permitted Release Rate in Table C4 - Mine affected water release during 

flow events. 

Table C2 - Mine affected water release limits 

Quality characteristic Release limits Monitoring frequency 

Electrical conductivity (μS/cm)  Release limits specified in Table C4 - Mine affected 

water release during flow events for variable flow 

criteria Daily during a release and 

within 2 hours of 

commencing the release 

Dissolved Oxygen (%sat) 85 - 110  

pH (pH units) 6.5 - 8.5  

Turbidity (NTU) TBD 

Notes:  Turbidity must be determined once statistically valid number of surface water samples have been collected. 
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C5 The release of mine affected water, to internal water management infrastructure installed and 

operated in accordance with a water management plan that complies with condition C31 to C33 

inclusive is permitted. 

C6 The release of mine affected water to waters in accordance with condition C2, must be monitored for 

each quality characteristic and at the frequency specified in Table C2 - Mine affected water release 

limits and Table C3 - Release contaminant trigger investigation levels. 
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Table C3 - Release contaminant trigger investigation levels 

Quality characteristic 
Trigger 

Level (µg/L)   
Comment on trigger level 

Monitoring 

frequency 

Aluminium  55 For aquatic ecosystem protection, based on SMD guideline. 

Within 2 hours 

of commencing 

the release 

and thereafter 

daily during 

release 

Arsenic 13 For aquatic ecosystem protection, based on SMD guideline. 

Cadmium 0.2 For aquatic ecosystem protection, based on SMD guideline. 

Chromium 1 For aquatic ecosystem protection, based on SMD guideline. 

Copper 2 For aquatic ecosystem protection, based on LOR for ICPMS 

Iron 300 For aquatic ecosystem protection, based on low reliability guideline 

Lead 4 For aquatic ecosystem protection, based on SMD guideline. 

Mercury 0.2 For aquatic ecosystem protection, based on LOR for CV FIMS 

Nickel 11 For aquatic ecosystem protection, based on SMD guideline. 

Zinc 8 For aquatic ecosystem protection, based on SMD guideline. 

Boron 370 For aquatic ecosystem protection, based on SMD guideline 

Cobalt 90 For aquatic ecosystem protection, based on low reliability guideline. 

Manganese 1,900 For aquatic ecosystem protection, based on SMD guideline. 

Molybdenum 34 For aquatic ecosystem protection, based on low reliability guideline. 

Selenium 10 For aquatic ecosystem protection, based on LOR for ICPMS 

Silver 1 For aquatic ecosystem protection, based on LOR for ICPMS 

Uranium 1 For aquatic ecosystem protection, based on LOR for ICPMS 

Vanadium 10 For aquatic ecosystem protection, based on LOR for ICPMS 

Ammonia 900 For aquatic ecosystem protection, based on SMD guideline. 

Nitrate 
1,100 

For aquatic ecosystem protection, based on ambient Qld WQ Guidelines 

(2006) for TotalN. 

Petroleum 

hydrocarbons (C6-C9) 
20 

 

Petroleum 

hydrocarbons (C10-

C36) 

100 

 

Fluoride (total) 2,000 Protection of livestock and short term irrigation guideline. 

Notes:  
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1. All metals and metalloids must be measured as total (unfiltered) and dissolved (filtered). Trigger levels for metal/metalloids apply if dissolved results 

exceed trigger. 

2. The quality characteristics required to be monitored as per Table C3 - Release contaminant trigger investigation levels can be reviewed once the results 

of two years monitoring data is available, or if sufficient data is available to adequately demonstrate negligible environmental risk, and it may be 

determined that a reduced monitoring frequency is appropriate or that certain quality characteristics can be removed from Table C3 - Release 

contaminant trigger investigation levels by amendment. 

3. SMD—slightly moderately disturbed level of protection, guideline refers ANZECC & ARMCANZ (2000). 

4. LOR—typical reporting for method stated. ICPMS/CV FIMS—analytical method required to achieve LOR. 

C7 If quality characteristics of the release exceed any of the trigger levels specified in Table C3 - 

Release contaminant trigger investigation levels during a release event, the holder must 

compare the downstream results in the receiving waters to the trigger values specified in Table C3 - 

Release contaminant trigger investigation levels and:  

1. where the trigger values are not exceeded then no action is to be taken; or  

2. where the downstream results exceed the trigger values specified Table C3 - Release 

contaminant trigger investigation levels for any quality characteristic, compare the results of 

the downstream site to the data from background monitoring sites and;  

(a)  if the result is less than the background monitoring site data, then no action is to be taken; 

or 

(b)  if the result is greater than the background monitoring site data, complete an investigation 

into the potential for environmental harm and provide a written report to the administering 

authority outlining:  

(i) details of the investigations carried out;  

(ii) actions taken to prevent environmental harm; and 

(iii) proposed actions to prevent a recurrence of the exceedance.  

Note: Where an exceedance of a trigger level has occurred and is being investigated, in accordance 

with C7 2(b) of this condition, no further reporting is required for subsequent trigger events for that 

quality characteristic. 

C8 If an exceedance in accordance with condition C7 2(b) is identified, the holder must notify the 

administering authority within twenty-four (24) hours of receiving the result. 

C9 The report required by condition C7 2(b) must be provided to the administering authority within 

fourteen (14) days following the notification under condition conditions C8. 

C10 Mine Affected Water Release Events 

The holder must ensure that 2 stream flow gauging stations are installed, operated and maintained to 

determine and record stream flows at the locations and flow recording frequency specified in Table 

C4 - Mine affected water release during flow events and  Figure 2 - Mine affected water release 

and water monitoring points. 
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C11 Notwithstanding any other condition of this environmental authority, the release of mine affected 

water to waters in accordance with condition C2 must only take place during periods of natural flow 

events in accordance with the receiving water flow criteria for discharge specified in Table C4 - 

Mine affected water release during flow events for the release points specified in Table C1 - 

Mine affected water release points, sources and receiving waters. 

C12 The release of mine affected water to waters in accordance with condition C2 must not exceed the 

electrical conductivity and sulphate release limits or the maximum release rate (for all combined 

release point flows) for each receiving water flow criteria for discharge specified in Table C4 - Mine 

affected water release during flow events when measured at the monitoring points specified in 

Table C1 - Mine affected water release points, sources and receiving waters. 

Table C4 - Mine affected water release during flow events 
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Longitude (GDA94) Latitude 

(GDA94) 

Receiving 

Water Flow 

recording 

frequency 

Receiving 

Water 

Flow 

criteria 

for 

discharge 

(m3/s) 

Maximum 

Permitted 

Release 

Rate 

Dilution 

(Ratio of 

MAW to 

Natural 

Flow)  

Electrical 

Conductivity 

Release 

limits 

Cooroora 

Creek 

RP 1  Gauging 

Station 1 

148.646529 -23.227336° Continuous 

(minimum 

of 1 data 

point every 

1 hour) 

>0.1 

(m3/s) 

 

TBD Electrical 

conductivity 

(µS/cm):  

1,470 

Sandy 

Creek 

RP 2 

RP 3 

Gauging 

Station 2 

148.63336 -23.245302 Continuous 

(minimum 

of 1 data 

point every 

1 hour) 

>0.1 

(m3/s) 

TBD Electrical 

conductivity 

(µS/cm):  

1,470 

Notes: Maximum Permitted Release Rate must be determined once statistically valid number of surface water flow events have been 

monitored and mixing ratios determined. 

C13 The daily quantity of mine affected water released from each release point must be measured and 

recorded. 

C14 Releases to water must be undertaken so as not to cause erosion of the bed and banks of the 

receiving waters, or cause a material build-up of sediment in such waters. 
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C15 Notification of release event 

The holder must notify the administering authority via WaTERS within twenty-four (24) hours after 

commencing a release of mine affected water to the receiving environment. Notification must 

include the submission of written advice to the administering authority of the following information: 

(a) release commencement date and time; 

(b) details regarding the compliance of the release with the conditions of Schedule: Water 

(Surface Water) of this environmental authority (that is, contaminant limits, natural flow, 

discharge volume); 

(c) release point(s); 

(d) release rate; 

(e) release salinity; and 

(f) receiving water including the natural flow rate. 

C16 The holder must notify the administering authority via WaTERS as soon as practicable and no later 

than twenty-four (24) hours after cessation of a release event notified under condition C15. The 

release cessation notification must include the submission of written advice to the administering 

authority of the following information:  

(a) release cessation date and time;  

(b) receiving water(s) including the natural flow rate; and  

(c) volume of water released.  

NOTE: Successive or intermittent releases occurring within twenty-four (24) hours of the cessation 

of any individual release can be considered part of a single release event and do not require 

individual notification for the purpose of compliance with conditions C15, C16, and C17, provided 

the relevant details of the release are included within the notification provided in accordance with 

conditions C15, C16, and C17. 

C17 Within twenty-eight (28) days of notification under condition C15, the holder must provide the 

administrating authority via WaTERS the following information in writing: 

(a) confirmation of:  

(i) the release commencement date and time; 

(ii) the release cessation date and time; 

(iii) receiving water(s) including the natural flow rate; and 

(iv) volume of water released; 

(b) all in-situ and laboratory water quality monitoring results; 

(c) details regarding the compliance of the release with the conditions of Schedule E: Water 

(Surface Water) of this environmental authority (i.e. contamination limits, natural flow, 

discharge volume); 

(d)  whether the release of water resulted in any impacts to the receiving environment; and 

(e) any other matter(s) pertinent to the water release event. 
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C18 Notification of release event exceedance 

If the release limits defined in Table C2 - Mine affected water release limits are exceeded, the 

holder must notify the administering authority within twenty-four (24) hours of receiving the results. 

C19 Within twenty-eight (28) days of notification under condition C18, the holder must provide the 

administrating authority via WaTERS the following information in writing: 

(a) the reason for the release; 

(b) the location of the release; 

(c) the total volume of the release and which (if any) part of this volume was non-compliant; 

(d) the total duration of the release and which (if any) part of this period was non-compliant; 

(e) all water quality monitoring results (including all laboratory analyses); 

(f) identification of any environmental harm as a result of the non-compliance; 

(g) all calculations; and  

(h) any other matters pertinent to the water release event. 

C20 Receiving Environment Monitoring and Contaminant Trigger Levels 

The quality of the receiving waters must be monitored at the locations specified in Table C6 - 

Receiving water upstream background sites and downstream monitoring points for each 

quality characteristic and at the monitoring frequency stated in Table C5 - Receiving waters 

contaminant trigger levels and Table C3 - Release contaminant trigger investigation levels. 
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Table C5 - Receiving waters contaminant trigger levels. 

Quality characteristic Release limits Monitoring frequency 

pH (pH units) 

6.5 (lower trigger); 

8.5 (upper trigger) Within 6 hours of a release of MAW 

or first flow. 

Subsequent monitoring must be 

conducted daily during the flow. 

EC (µS/cm) 

base flow: 310 A 

high flow: 210 A 

Turbidity (NTU) <10% increase from upsteam  

Nitrate (mg NO3-N /L) 0.7 

Within 12 hours of a release of 

MAW or first flow. 

Subsequent monitoring must be 

conducted weekly during the flow. 

Ammonia (mg/L) 0.9 

Aluminium (mg/L) 0.055 

Arsenic (AsV) (mg/L) 0.013 

Barium (mg/L) TBD  

Boron (mg/L) 0.37 

Cadmium (mg/L) 0.0002 

Chromium (CrVI)(mg/L) 0.001 

Cobalt (mg/L) 0.0028 

Copper (mg/L) 0.0014 

Lead (mg/L) 0.0034 

Manganese (mg/L) 1.9 

Mercury (inorganic) (mg/L) 0.00006 C 

Nickel (mg/L) 0.011 

Selenium (total; mg/L) 0.005 C 

Uranium (mg/L) 0.005B 

Vanadium (mg/L) 0.005B 

Zinc (mg/L) 0.008 

Total BTEX (µg/L) 3B  

Total Xylenes (µg/L) 1.5B 

TRH (C6-C10) (µg/L) 50B  

Sulfate (mg/L) 250 

TSS (mg/L) 110A  

Default ANZECC & ARMCANZ (2000) Freshwater Aquatic ecosystems trigger value for 95% species protection used with exception of the 

following: 

A Water quality objectives to protect aquatic ecosystem environmental values under baseflow for Mackenzie River. 



     Permit 

 Environmental authority BRID0071 

 

 

Page 19 of 59  Department of Environment and Science 

B  Limit of reporting. 

c Se and Hg is 99% due to potential for bioaccumulation 

Table C6 – Receiving water upstream background sites and downstream monitoring points  

Monitoring 

points 

Receiving waters location description Longitude (GDA94) Latitude (GDA94) 

Upstream background monitoring points 

FHWC1 Sandy Creek 148.6105691 -23.24356644 

FHCC1 Cooroora Creek 148.6295721 -23.21337062 

Downstream monitoring points 

FHWC2 Sandy Creek 
148.6269213 -23.24778681 

FHWC3 Sandy Creek 
148.6372826 -23.24313674 

FHCC2 Cooroora Creek 
148.6454464 -23.22350922 

FHCC3 Cooroora Creek 
148.6269213 -23.24778681 

Notes:  

The data from background monitoring points must not be used where they are affected by releases from other mines. 

C21 If quality characteristics of the receiving water at the downstream monitoring points exceed any of 

the trigger levels specified in Table C5 - Receiving waters contaminant trigger levels and Table 

C3 - Release contaminant trigger investigation levels during a release event the holder must 

compare the downstream results to the upstream results in the receiving waters and: 

(a) where the downstream result is the same or a lower value than the upstream value for the 

quality characteristic then no action is to be taken; or 

(b) where the downstream results exceed the upstream results complete an investigation into 

the potential for environmental harm and provide a written report to the administering 

authority in the next annual return, outlining: 

(i) details of the investigations carried out; and  

(ii) actions taken to prevent environmental harm. 
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C22 Receiving Environmental Monitoring Program  

The holder must develop and implement a Receiving Environment Monitoring Program (REMP). For 

the purposes of the REMP, the receiving environment is the waters of Cooroora Creek and Sandy 

Creek Catchment and connected or surrounding waterways within ten (10) km downstream of the 

release points (RP1, RP2 and RP3). The REMP must: 

(a) be developed prior to commencing mining activities;  

(b) be implemented for the duration of the mining activities; and 

(c) encompass any sensitive receiving waters or environmental values downstream of the mine 

that will potentially be affected by an authorised release of mine affected water. 

C23 The REMP required by condition C22 must:  

(a) identify and describe any adverse impacts to surface water environmental values quality and 

flows due to the activities authorised under this environmental authority; 

(b) Monitor the effects of the activities authorised under this environmental authority on the 

receiving environment periodically (under natural flow conditions) and while mine affected 

water is being discharged from the mine. 

(c) Meet the requirements of the administering authority ’Guideline- Receiving environment 

monitoring program guideline (ESR/2016/2399);  

(d) assess the condition or state of receiving waters, including upstream conditions, spatially 

within the REMP area, considering background water quality characteristics based on 

accurate and reliable monitoring data that takes into consideration temporal variation (e.g. 

seasonality);  

(e) be designed to facilitate assessment against water quality objectives for the relevant 

environmental values that need to be protected ((i.e. as scheduled pursuant to the 

Environmental Protection (Water and Wetland Biodiversity) Policy 2019); 

(f) include monitoring from background reference sites (e.g. upstream or background) and 

downstream sites from the release (as a minimum, the locations specified in Table C6 - 

Receiving water upstream background sites and downstream monitoring points;  

(g) Specify the frequency and timing of sampling required in order to reliably assess ambient 

conditions and to provide sufficient data to derive site specific background reference values 

in accordance with the Queensland Water Quality Guidelines 2009. This should include 

monitoring during periods of natural flow irrespective of mine or other discharges;  

(h) include monitoring and assessment of dissolved oxygen saturation, temperature and all water 

quality parameters listed in Table C2 - Mine affected water release limits and Table C3 - 

Release Contaminant Trigger Investigation Levels ;  

(i) include, where appropriate, monitoring of metals/metalloids in sediments (in accordance with 

ANZECC & ARMCANZ 2000, BATLEY and/or the most recent version of AS5667.1 Guidance 

on Sampling of Bottom Sediments);  

(j) include, where appropriate, monitoring of macroinvertebrates in accordance with the 

AusRivas methodology,  

(k) apply procedures and/or guidelines from ANZG 2018 and other relevant guideline documents;  
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(l) describe sampling and analysis methods and quality assurance and control; and  

(m) incorporate stream flow and hydrological information in the interpretations of water quality 

and biological data. 

C24 A report outlining the findings of the REMP, including all monitoring results and interpretations in 

accordance with condition C22 and C23 must be prepared annually and submitted to the 

administering authority by no later than the 31 May each year. The report must include an 

assessment of background reference water quality, the condition of downstream water quality 

compared against water quality objectives, and the suitability of current discharge limits to protect 

downstream environmental values. 

C25 Water reuse  

Mine affected water may be piped or trucked or transferred by some other means that does not 

contravene the conditions of this environmental authority and deposited into artificial water storage 

structures, such as farm dams or tanks, for the purpose of supply to: 

(a) any operation licensed for ERA13 (mining black coal); 

(b) properties owned by the environmental authority holder; or 

(c) a third party. 

C26 The volume, pH and electrical conductivity of water transferred or given as per Condition C25 must 

be monitored and recorded and given in accordance with a written agreement (the third party 

agreement). The third party agreement must: 

(a) include a commitment from the person utilising the mine affected water to use it in such a 

way as to prevent environmental harm or public health incidents and specifically make the 

persons aware of the General Environmental Duty (GED) under section 319 of the 

Environmental Protection Act 1994, environmental sustainability of the water disposal and 

protection of environmental values of waters; and 

(b) be signed by both parties to the agreement. 
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C27 Annual water monitoring reporting 

The following information must be recorded in relation to all water monitoring required under the 

conditions of this environmental authority and submitted to the administering authority in the 

specified format with each annual return: 

(a) the date on which the sample was taken; 

(b) the time at which the sample was taken; 

(c) the monitoring point at which the sample was taken; 

(d) the measured or estimated daily quantity of mine affected water released from all release 

points; 

(e) the release flow rate at the time of sampling for each release point;  

(f) the results of all monitoring and details of any exceedances of the conditions of this 

environmental authority; and 

(g) water quality monitoring data where required by the environmental authority (release, 

receiving environment, REMP, water storages, sewage treatment plants and groundwater) 

must be provided to the administering authority in the specified electronic format via 

WaTERS. 

C28 Water Management Plan 

A Water Management Plan must: 

(a) be developed prior to commencing mining activities; and 

(b) implemented for the duration of mining activities. 

C29 The Water Management Plan required by condition C28 must include: 

(a) provide for effective management of actual and potential environmental impacts resulting 

from water management associated with the mining activity carried out under this 

environmental authority; and 

(b) be developed in accordance with administering authority’s guideline Preparation of Water 

Management Plans for Mining Activities (EM324) and include: 

(i) a study of the source of contaminants; 

(ii) a water balance model for the site; 

(iii) an updated flood model for the site; 

(iv) a water management system for the site; 

(v) measures to manage and prevent saline drainage; 

(vi) measures to manage and prevent acid rock drainage; 

(vii) contingency procedures for emergencies; and 

(viii) a program for monitoring and review of the effectiveness of the water management 

plan. 
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C30 An annual review of the Water Management Plan must be undertaken by an appropriately qualified 

person, be completed by 30 November each calendar year, and be submitted with the next annual 

return. 

C31 The annual review of the water management plan must assess the adequacy of the plan, ensure 

actual and potential environmental impacts are managed and identify any necessary amendments 

to the plan. 

C32 Stormwater and water sediment controls 

An Erosion and Sediment Control Plan must be developed by an appropriately qualified person prior 

to commencing mining activities, and implemented for the duration of mining activities to:  

(a) minimise erosion and the release of sediment to receiving waters; and 

(b) minimise contamination of stormwater. 

C33 The Erosion and Sediment Control Plan must demonstrate how erosion and sediment control 

measures adequately minimise the release of sediment to receiving waters and must include at 

least the following: 

(a) assessment of all catchment areas; 

(b) assessment of soil types, including sodic dispersive soils; 

(c) specify design criteria for erosion and sediment control structures; 

(d) provide the location and description of all erosion and sediment control structures; 

(e) provide an audit schedule to ensure erosion and sediment control structures are being 

maintained. 

C34 Stormwater, other than mine affected water, is permitted to be released to waters from:  

(a) erosion and sediment control structures that are installed and operated in accordance with 

the Erosion and Sediment Control Plan required by condition C32; and 

(b) water management infrastructure that is installed and operated, in accordance with a Water 

Management Plan that complies with conditions C28 to C31, for the purpose of ensuring 

water does not become mine affected water. 

C35 All Dams 

The consequence category of any dam must be assessed by a suitably qualified and experienced 

person: 

(a) prior to the construction of the dam; and 

(b) at regular intervals not exceeding two (2) years, from the completion of the assessment 

required by condition C35(a). 

C36 The holder must only construct a dam of low consequence category. 
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Schedule D: Groundwater 

Condition 

number 

Condition 

D1 The holder must not release contaminants to groundwater. 

D2 Groundwater dependent ecosystems 

The biocondition and extent of groundwater dependent ecosystems associated with the alluvium 

aquifer of Cooroora Creek and Sandy Creek must remain unchanged.  

Note: The biocondition must be determined by the methodology in BioCondition: a condition assessment framework for 

terrestrial biodiversity in Queensland: assessment manual. T.J. Eyre et. al. Version 2.2 (2015 or later versions).   

D3 The groundwater quality characteristics identified in Table D2 - Groundwater quality triggers and 

limits and standing water levels must be monitored by an appropriately qualified person at the 

locations and frequency specified in Table D1 - Groundwater monitoring locations and 

frequency and as depicted in Figure 2 – Mine affected water release and water monitoring 

points. 

Table D1 – Groundwater monitoring locations and frequency 

Monitoring 

Bores 

Location 
Surface RL 

(m) 

Screened 

interval 

(mBGL) 

Aquifer 

 

Monitoring 

Frequency Longitude (GDA94) Latitude (GDA94) 

Interpretation Bores 

FHMB07 148.6536281 -23.23565978 167.3 37-48 

Sandstone, 

mudstone/coal 

(Fairhill) 

Monthly 

Compliance Bores (Water Quality & Water Levels) 

FHMB01 148.6379298 -23.20407251 151 10 - 20 
Alluvium 

(Quaternary) 
Monthly 

FHMB02 148.6480268 -23.23232314 153.4 8 - 18.5 
Coal/siltstone 

(Fairhill) 
Monthly 

FHMB03 148.6214848 -23.2087402 158.9 12 - 20 
Sandstone/siltstone 

(Fairhill) 
Monthly 

FHMB04 148.6370336 -23.23554458 168.3 18 - 29.5 
Tuffaceous siltstone 

(Fairhill) 
Monthly 

FHMB05 148.6162793 -23.21459151 165.2 7.5 - 23.5 Coal/tuff (Fairhill) Monthly 

FHMB06 148.6086477 -23.24062406 179.8 11 - 41 

Sandstone, 

mudstone/coal 

(Fairhill) 

Monthly 

FHMB08  148.631537 -23.242095 TBC TBC TBC Monthly 



     Permit 

 Environmental authority BRID0071 

 

 

Page 25 of 59  Department of Environment and Science 

FHMB09 

(New) 
148.637139 -23.218023 TBC TBC Alluvium Monthly 

FHMB010 A 

& B (New) 
148.584875 -23.242884 TBC TBC 

Nested: Alluvium & 

Permian (Fairhill) 
Monthly 

FHMB011 A 

& B (New) 
148.613692 -23.199109 TBC TBC 

Nested: Alluvium & 

Permian (Fairhill) 
Monthly 

FHMB012 

(New) 
148.618562 -23.24678 TBC TBC Alluvium Monthly 

FH002 

developed/ 

New bore 

adjacent to 

FH002 

148.613876 -23.244212 TBC TBC Fairhill seams Monthly 

1. RL must be measured to the nearest 5cm from the top of the bore casing.  

2. Where monitoring is no longer possible because of the removal of a bore as a direct result of the mining activity, the impact on 

the monitoring network must be evaluated and replacement bore(s) constructed, where required, to complete the network. 

D4 Prior to the commencement of overburden excavation in ML700043, the environmental authority 

must be amended to include: 

(a) The TBC’s for Monitoring bores, FHMB08, FHMB09, FHMB10, FHMB11, FHMB012 and 

FH002; and 

(b) Updates to Table D1 - Groundwater monitoring locations and frequency for TBC’s that 

are locations 

D5 All new monitoring bores must be installed and monitored in accordance with Condition D3 prior 

to the commencement of overburden excavation in ML700043. 

D6 Groundwater quality measured from any compliance bore specified in Table D1 - Groundwater 

monitoring locations and frequency must not exceed: 

(a) Trigger Value (Limit A) for any quality characteristic specified in Table D2 – Groundwater 

quality triggers and limits on any five (5) consecutive sampling occasions for the same 

characteristic; or 

(b) Contaminate Limit (Limit B) for any quality characteristic specified in Table D2 – 

Groundwater quality triggers and limits on any three (3) consecutive sampling 

occasions. 

Note: Consecutive sampling occasions means any number of sampling results obtained 

sequentially. 
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Table 2 – Groundwater quality triggers and limits 

Groundwater quality parameter Bore  Limit A Limit B 

Drawdown 

B02, B03, B04, B05, B06 > 2m > 2m 

B01, FHMB010, FHMB011, New 1 > 0.6 m > 0.6 m 

FHMB09 > 0.5m > 0.5m 

pH (pH Units)3 All bores  7.1 – 8.1 

Electrical Conductivity (μS/cm) 3 

 

B01  47,000 

B02, B03, B04, B05, B06 24,000 24,300 

Major ions (Na, Ca, Mg, K, Cl, HCO3, CO3) All bores For interpretation only 

Total Hardness (as CaCO3) All bores For interpretation only 

Aluminium (mg/L)3 

 

B01 0.194 0.207 

B02, B03, B04, B05, B06 0.055 0.08 

Ammonia (mg/L as N)3 All bores 1 1.6 

Arsenic (mg/L)3 

 

B01, B02, B04, B05  0.013 

B03, B06 0.03 0.04 

Boron (mg/L)3 All bores 0.6 0.7 

Cadmium (mg/L)1 All bores  0.0002 

Chromium (mg/L)1 All bores  0.001 

 

Cobalt (mg/L)3 

B02, B03, B04, B05, B06 0.002 0.005 

B01 0.017 0.018 

Copper (mg/L)2 All bores 0.003 0.004 

Iron (mg/L)3 All bores 3 5 

Lead (mg/L)1 All bores  0.0034 

 

Manganese (mg/L)3 

B02, B03, B04, B05, B06 0.6 1 

B01 9 9.7 

Mercury (mg/L) All bores  0.0006 

Nickel (mg/L)3 All bores  0.011 

Selenium (mg/L)1 All bores 0.005 0.011 

Sulphur as Sulfate SO4 (mg/L)3 

B02, B03, B04, B05, B06 430 450 

B01 2,380 2.400 

Uranium (mg/L) 3 All bores 0.01 0.013 

Vanadium (mg/L)3 All bores  0.006 

Zinc (mg/L)2 All bores 0.06 0.008 
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Notes: 

1 Default ANZECC & ARMCANZ (2000) Freshwater Aquatic ecosystems trigger value for 95% species protection used with the exception 

of Se which is 99% due to potential for bioaccumulation 

2 Fitzroy Groundwater zone 34, 80th percentile, deep bores. 

3 Site-specific triggers. 

D7 Quality Exceedance  

If an exceedance is detected in accordance with condition D6, the holder must notify the 

administering authority via WaTERS within 24 hours of receiving analysis results. 

D8 Within fourteen (14) days of the notification given under condition D7; an investigation into the 

cause of the exceedance by an appropriately qualified person must be commenced, and include: 

(a) an investigation of the potential for environmental harm; and 

(b) the actions taken or to be taken to ensure compliance with condition D1 of this 

environmental authority. 

D9 The exceedance investigation under condition D8 must be completed and submitted to the 

administering authority via WaTERS within three (3) months of notifying the administering 

authority under condition D7. 

D10 Where an investigation completed under condition D8 identifies the potential for environmental 

harm, an action plan to mitigate potential environmental harm must be developed by an 

appropriately qualified person and implemented within one (1) month of the completion of the 

investigation under condition D8. 

D11 
Standing Water Level Exceedance 

If the standing water level of underground water measured at any compliance bore specified in 

Table D1 - Groundwater monitoring locations and frequency exceeds the drawdown of the 

trigger drawdown levels specified for the relevant bore in Table D2 – Groundwater quality 

triggers and limits: 

(a) the administering authority must be notified via WaTERS within twenty four (24) hours; 

and 

(b) an investigation into the cause of the exceedance must be conducted within ten (10) 

business days; and 

(c) if the activities are identified as a potential cause or contributor to the drawdown, take 

immediate action to ensure compliance with the conditions of this authority. 

D12 If a resource activity is identified as a potential cause or contributor to drawdown in excess of 2m, 

the EA holder must enter a make good agreement with the bore owner of any bore located within 

the affected area of an aquifer.  
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D13 Groundwater Monitoring Program 

A Groundwater Monitoring Program must: 

(a) be developed prior to commencing mining activities; and 

(b) be Implemented for the duration of mining activities. 

D14 The Groundwater Monitoring Program required by condition D13 must: 

(a) identify potential sources of contamination to groundwater from the activities authorised 

under this environmental authority;  

(b) identify the environmental values that need to be protected;  

(c) ensure that all potential groundwater impacts due to the activity are identified, monitored 

and mitigated;  

(d) document the sampling and monitoring methodology;  

(e) ensure that adequate groundwater monitoring and data analysis is undertaken to achieve 

the following objectives: 

a. detect any impacts to groundwater levels due to the activity;  

b. detect any impacts to groundwater quality due to the activity;  

c. determine compliance with condition D1;  

d. determine trends in groundwater quality;  

(f) include an appropriate quality assurance and quality control program;  

(g) a numerical groundwater model; 

(h) include a conceptual groundwater model; and 

(i) include an annual review process to identify improvements to the program. 

D15 The holder must: 

(a) have the Groundwater Monitoring Program reviewed by an independent and appropriately 

qualified third party to determine if the Groundwater Monitoring Program meets the 

requirements in condition D14 within one (1) year of commencement of mining activities; 

and 

(b) complete such reviews at regular intervals, not exceeding one (1) year, from the 

completion of the report required by condition D15(a); and  

(c) submit the peer review reports via WaTERS at the same time as each annual return. 

D16 Annual Monitoring Report 

The holder must complete an Annual Monitoring Report and submit the report to the 

administering authority via WaTERS at the same time as each annual return. 
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D17 The Annual Monitoring Report required by condition D16 must include 

(a) the standing water level in the compliance bores; 

(b) any changes in water quality in the compliance bores; 

(c) maps showing the actual water level drawdown contours caused by the take of 

underground water for each aquifer; 

(d) details of any review undertaken of the numerical groundwater model since the previous 

Annual Monitoring Report; 

(e) an assessment of any differences between the actual water level impact and the impact 

predicted for the same period in the most current numerical groundwater model; 

(f) details of any bores which are predicted by the most current numerical groundwater model 

to be located in the affected area; and 

(g) raw data within useable electronic format 
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D18 Numerical Groundwater Model  

An appropriately qualified person, must review the numerical underground water model within two 

years from the commencement of the activities authorised under this EA and at least 5 years 

thereafter. The review and revised model must include: 

(a) information about a revised numerical underground water model based on transient 

calibration;  

(b) incorporation of measured mine dewatering volumes and underground water monitoring 

data; 

(c) any revised hydrogeological conceptualisation and assumptions of the model, including: 

(i) any revised geological interpretation; 

(ii)  any revised hydrogeological parameters or assumptions on recharge; and 

(iii) any assumptions of outflows from springs and other water users; 

(d) an update of predicted impacts including: 

(i) any revised predicted impacts on springs and watercourses dependent on 

underground water flow, and other users, including any changes to the affected 

area; 

(ii) any revised predicted underground water inflows into mine workings during 

mining operations and post closure;  

(iii) maps showing the revised prediction of the total water level impact from the 

commencement of underground extraction to post closure;  

(iv) maps showing the difference between these predicted water level impacts and 

the water level impacts as predicted at the time of application for this 

environmental authority;  

(v) sensitivity analysis; and 

(e) an evaluation of the accuracy of the predicted impacts from the model. 

The first review undertaken within two years of commencement of take must also include a peer 

review. 

D19 Monitoring and sampling of groundwater quality and standing water levels must be carried out in 

accordance with written procedures and must address the requirements of the latest version of 

the following documents: 

(a) for groundwater and aquatic environments, the Queensland Government’s Monitoring 

and Sampling Manual 2009 – Environmental Protection (Water and Wetland Biodiversity) 

Policy 2019; and 

(b) for groundwater, Groundwater Sampling and Analysis – A Field Guide (2009:27 

GeoCat#6890.1) and Australian Standard AS/NZS 5667.11:1998 Water Quality – 

Sampling – Guidance on sampling of groundwaters. 
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D20 The construction, maintenance and decommissioning of groundwater monitoring bores must be 

undertaken in a manner that: 

(a) prevents contaminants entering the groundwater;  

(b) ensures the integrity of the bores to obtain representative groundwater samples from the 

target aquifer; and 

(c) maintains the hydrogeological environment within the aquifer. 

D21 A bore drill log must be kept for all groundwater monitoring bores that includes: 

(a) bore identification reference and geographic coordinate location; 

(b) specific construction information including but not limited to depth of bore, depth and length 

of casing, depth and length of screening and bore sealing details;  

(c) standing groundwater level and water quality parameters including physical parameters 

and results of laboratory analysis for the possible trigger parameters; 

(d) lithological data and stratigraphic interpretation by an appropriately qualified person to 

identify important features associated with groundwater monitoring; and   

(e) target aquifer formation of the bore. 
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Schedule E: Acoustic 

Condition 

number 

Condition 

E1 Noise 

Noise generated by the mining activities must not exceed the limits identified in Table E1 – Noise 

Limits at any sensitive place or commercial place. 

Table E1 - Noise Limits. 

Noise level 

dB(A) 

measured as 

Monday to Saturday Sundays and public holidays 

 7am – 6pm 6pm – 9pm 9pm – 7am 7am – 6pm 6pm – 9pm 9pm – 7am 

 Noise measured at a sensitive place 

LAeq, adj, 15mins 35 35 30 35 35 30 

Max LpA,15mins    47   47 

 Noise measured at a commercial place 

LAeq, adj, 15mins 40 40 35 40 40 35 
 

E2 Noise monitoring must be conducted in accordance with the administering authority’s Noise 

Measurement Manual and noise measurements must ensure: 

(a) source noise levels are expressed as component noise levels for the purposes of 

comparison with noise limits defined within Table E1 - Noise Limits; 

(b) all noise monitoring devices are calibrated in accordance with AS IEC 61672.1-2004; and 

(c) that monitoring locations are relevant to the matter under investigation. 

E3 Blasting 

Blasting must not cause the limits in Table E2 - Airblast overpressure and vibration limits to be 

exceeded at any sensitive place or commercial place. 
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Table E2 - Airblast overpressure and vibration limits 

Parameter 

Airblast overpressure measured at a sensitive place or commercial place 

Monday to Friday 
Monday to 

Friday 

Saturday, Sunday and 

Public Holidays 

9am to 4pm 4pm to 9am Anytime 

Airblast overpressure 

(dB (Linear) Peak) 

115dB (Linear) Peak for 9 out of 10 consecutive blasts 

initiated and not greater than 120 dB (Linear) Peak at any 

time 

No Blasting to occur 

Ground vibration peak 

particle velocity 

(mm/second) 

5mm/second peak particle velocity for 9 out of 10 

consecutive blasts and not greater than 10 mm/second peak 

particle velocity at any time 

No Blasting to occur 

 

E4 The holder must develop and implement a blast monitoring program that is consistent with 

AS2187.2-2006 Explosives – Storage and use. 

E5 Blast monitoring must be conducted in accordance with the blast monitoring program required by 

condition E4. 
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Schedule F: Land 

Condition 

number 

Condition 

F1 Preventing contaminant release to land 

Contaminants must not be released to land unless otherwise authorised by a condition of this 

environmental authority. 

F2 Storage and handling of chemicals and flammable or combustible liquids 

All chemicals and flammable or combustible liquids must be stored and handled in accordance with 

the latest edition of AS1940—The storage and handling of flammable and combustible liquids. 

Where no relevant Australian Standard exists, store such materials within an effective on-site 

containment system. 

F3 Topsoil Management Plan 

A Topsoil Management Plan must: 

(a) be developed prior to commencing mining activities; and 

(b) be implemented for the duration of mining activities. 
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Schedule G: Waste 

Condition 

number 

Condition 

G1 Waste disposal  

Unless otherwise specified in the conditions of this environmental authority, waste, other than any 

spoil, tyres, or vegetation removed as part of the mining activity or permitted by another condition of 

the environmental authority, must not be disposed of within the mining leases. 

G2 Disposal of Tyres 

Scrap tyres resulting from the mining activities authorised under this environmental authority may be 

disposed in spoil emplacements within the mining leases listed on this environmental authority. 

G3 A record must be kept of the number, volume, and location for all scrap tyres disposed. 

G4 Waste management  

A Waste Management Plan must be: 

(a) developed prior to commencing mining activities; and 

(b) implemented for the duration of mining activities. 

G5 The Waste Management Plan required by condition C4 must include: 

(a) a description of the mining activities that may generate waste;  

(b) waste management control strategies, including:  

(i) the types and amounts of wastes generated by the mining activities; 

(ii) segregation of the wastes;  

(iii) storage of the wastes; 

(iv) transport of the wastes; and  

(v) monitoring and reporting matters concerning the wastes;  

(c) how the waste will be managed in accordance with the waste and resource management 

hierarchy ; 

(d) the hazardous characteristics of the wastes generated ; 

(e) procedures for addressing accidents, spills and other incidents;  

(f) the criteria on which the performance of the waste management program will be assessed; 

and  

(g) staff training. 
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Schedule H: Rehabilitation 

Condition 

number 

Condition 

H1 A Rehabilitation Management Plan must: 

(a) be developed prior to commencing mining activities; and 

(b) implemented for the duration of mining activities. 

H2 The Rehabilitation Management Plan required by condition H1, must address all relevant 

requirements within this environmental authority, and at a minimum include the following items: 

(a) detail how all land disturbed by the mining activities will be rehabilitated to ensure that it is; 

(i) safe for humans and wildlife; 

(ii) non-polluting; 

(iii) stable;  

(iv) able to sustain an agreed post mining land use; and 

(b) specify mining material characteristics for specific rehabilitation strategies; 

(c) final completion criteria for all domains, which aligns with Appendix A - Rehabilitation 

Completion Criteria; 

(d) provide a schematic representation of final landform inclusive of; 

(i) drainage design and features; 

(ii) slope designs; 

(iii) cover design;  

(iv) erosion controls proposed on reshaped land; and  

(e) detail the progressive rehabilitation strategy to be implemented, which aligns with Table 

H1 – Progressive Rehabilitation Requirements; 

(f) map and tabulate the rehabilitation requirements applied to all mine domains with respect 

to rehabilitation goals, rehabilitation objectives, indicators and completion criteria; 

(g) details of how the final land uses will align with local planning scheme requirements; 

(h) identify a minimum of six reference sites and six rehabilitation sites to be used to develop 

rehabilitation acceptance criteria to allow valid comparison of self-sustaining rehabilitation 

vegetation communities to local reference sites; 

(i) a plan to demonstrate how the Landscape Function Analysis (LFA) reference sites must 

be established within the first year of commencement of the mining activities to provide 

suitable baseline reference for progressive rehabilitation;  

(j) a process to adequately strip, stockpile, and maintain any topsoil disturbed by the mining 

activities, to ensure its volume, and physical and chemical characteristics are maintained 

in a way that will not constrain the achievement of the defined rehabilitation completion 

criteria; 
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(k) a compliance table that directs any reader of the plan to the relevant section/s which 

address all the relevant rehabilitation requirements of this environmental authority; 

(l) describe a program for monitoring and review of the effectiveness of the Rehabilitation 

Management Plan; and 

(m) management actions to be implemented for when rehabilitation objectives are not 

progressing towards meeting the completion criteria. 

H3 Land disturbed by mining activities must be progressively rehabilitated in accordance with the 

Rehabilitation Management Plan required by condition H1. 

H4 Rehabilitation activities carried out in accordance with Table H1 - Progressive Rehabilitation 

Requirements must achieve the completion criteria as stated in Appendix A - Rehabilitation 

Completion Criteria.  

H5 Table H1 - Progressive Rehabilitation Requirements. 

Year 

Progressive Rehabilitation 

(Minimum percentage (%) of disturbed area) 

Year 11 0 

Year 2 2 

Year 3 5 

Year 4 10 

Year 5 15 

Year 6 25 

Year 7 40 

Year 8 50 

Year 9 100 

Notes 

1 Means one (1) year from the commencement of mining activities. 

H6 By 1 March each calendar year immediately following commencement of mining, the holder must 

provide to the administering authority a rehabilitation progress report for the project. The report 

must include an analysis of the following 

(a) for the relevant Reporting Period – the actual amount of rehabilitation completed for that 

period; and 

(b) for the immediately proceeding Reporting Period, if applicable – the estimated amount of 

rehabilitation to be completed in that period. 
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Schedule I: Prescribed Environmental Matters 

Condition 

number 

Condition 

I1 Significant residual impacts to prescribed environmental matters are not authorised under this 

environmental authority or the Environmental Offsets Act 2014  

I2 Records demonstrating that each impact to a prescribed environmental matter will not result in a 

significant residual impact to that matter must be:  

(a) completed by an appropriately qualified person; and  

(b) kept for the life of the environmental authority. 

 

END OF CONDITIONS 
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 ---------------------------------------------------------- <Insert Page Break> ------------------------------------------------------------  

Definitions 

Key terms and/or phrases used in this document are defined in this section. Where a term is not defined, the 

definition in the Environmental Protection Act 1994, its regulations or environmental protection policies must be 

used. If a word remains undefined it has its ordinary meaning. 

‘acid mine drainage’ means any contaminated discharge emanating from a mining activity formed through a 

series of chemical and biological reactions, when geological strata is disturbed and exposed to oxygen and 

moisture. 

‘acid rock drainage’ means any contaminated discharge emanating from a mining activity formed through a 

series of chemical and biological reactions, when geological strata is disturbed and exposed to oxygen and 

moisture. 

‘administering authority’ is the agency or department that administers the environmental authority provisions 

under the Environmental Protection Act 1994. 

‘airblast overpressure’ means energy transmitted from the blast site within the atmosphere in the form of 

pressure waves. The maximum excess pressure in this wave, above ambient pressure is the peak airblast 

overpressure measured in decibels linear (dBL). 

‘appropriately qualified person’ means a person who has professional qualifications, training, skills or 

experience relevant to the nominated subject matter and can give authoritative assessment, advice and analysis 

on performance relating to the subject matter using the relevant protocols, standards, methods or literature. 

‘assessed’ or ‘assessment’ by a suitably qualified and experienced person in relation to a consequence 

assessment of a dam, means that a statutory declaration has been made by that person and, when taken 

together with any attached or appended documents referenced in that declaration, all of the following aspects 

are addressed and are sufficient to allow an independent audit of the assessment: 

(a) exactly what has been assessed and the precise nature of that determination; 

(b) the relevant legislative, regulatory and technical criteria on which the assessment has been based; 

(c) the relevant data and facts on which the assessment has been based, the source of that material, and  

(d) the efforts made to obtain all relevant data and facts; and 

(e) the reasoning on which the assessment has been based using the relevant data and facts, and 

(f) the relevant criteria 

‘associated works’ in relation to a dam, means:  

(a) operations of any kind and all things constructed, erected or installed for that dam; and 

(b) any land used for those operations. 

‘authority’ means this environmental authority. 

‘background’, with reference to the water schedule means the average of samples taken prior to the 

commencement of mining from the same waterway that the current sample has been taken. 

‘blasting’ means the use of explosive materials to fracture: 

(a) rock, coal and other minerals for later recovery; or 
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(b) structural components or other items to facilitate removal from a site or for reuse. 

‘chemical’ means: 

(a) an agricultural chemical product or veterinary chemical product within the meaning of the Agricultural and 

Veterinary Chemicals Code Act 1994 (Commonwealth);  

(b) a dangerous good under the Australian Code for the Transport of Dangerous Goods by Road and Rail 

approved by the Australian Transport Council;  

(c) a lead hazardous substance within the meaning of the Workplace Health and Safety Regulation 1997;   

(d) a drug or poison in the Standard for the Uniform Scheduling of Drugs and Poisons prepared by the 

Australian Health Ministers’ Advisory Council and published by the Commonwealth; or 

(e) any substance used as, or intended for use as: 

(i) a pesticide, insecticide, fungicide, herbicide, rodenticide, nematocide, miticide, fumigant or related 

product; 

(ii) a surface active agent, including, for example, soap or related detergent; 

(iii) a paint solvent, pigment, dye, printing ink, industrial polish, adhesive, sealant, food additive, bleach, 

sanitiser, disinfectant, or biocide; 

(iv) a fertiliser for agricultural, horticultural or garden use; 

(v) a substance used for, or intended for use for mineral processing or treatment of metal, pulp and 

paper, textile, timber, water or wastewater; or 

(vi) manufacture of plastic or synthetic rubber. 

‘commercial place’ means a workplace used as an office or for business or commercial purposes, which is not 

part of the mining activity and does not include employees’ accommodation or public roads. 

‘completion criteria’ means the measures by which actions implemented are deemed to be complete. The 

acceptance criteria indicate the success of the decommissioning and rehabilitation outcomes or remediation of 

areas which have been significantly been disturbed by the mining activities. Acceptance criteria may include 

information regarding: 

 stability of final land forms in terms of settlement, erosion, weathering, pondage and drainage;  

 control of geochemical and contaminant transport processes; 

 quality of runoff waters and potential impact on receiving environment;  

 vegetation establishment, survival and succession;  

 vegetation productivity, sustained growth and structure development; 

 fauna colonisation and habitat development;  

 ecosystem processes such as soil development and nutrient cycling, and the recolonisation of specific 

fauna groups such as collembola, mites and termites which are involved in these processes; 

 microbiological studies including recolonisation by mycorrhizal fungi, microbial biomass and respiration; 

 effects of various establishment treatments such as deep ripping, topsoil handling, seeding and fertiliser 

application on vegetation growth and development; 

 resilience of vegetation to disease, insect attack, drought and fire; and 

 vegetation water use and effects on ground water levels and catchment yields. 
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‘consecutive sampling occasion’ means consecutive sequential ‘sampling occasions’ regardless of 

frequency. 

‘consequence’ in relation to a structure as defined, means the potential for environmental harm resulting from 

the collapse or failure of the structure to perform its primary purpose of containing, diverting or controlling 

flowable substances. 

‘consequence category’ means a category, either low, significant or high, into which a dam is assessed as a 

result of the application of tables and other criteria in the Manual for assessing consequence categories and 

hydraulic performance of structures (ESR/2016/1933). 

‘CSIRO’ means Commonwealth Scientific and Industrial Research Organisation.  

‘dam’ means a land-based structure or a void that contains, diverts or controls flowable substances, and 

includes any substances that are thereby contained, diverted or controlled by that land-based structure or void 

and associated works. 

‘disturbance’ of land includes:  

(a) compacting, removing, covering, exposing or stockpiling of earth; 

(b) removal or destruction of vegetation or topsoil or both to an extent where the land has been made 

susceptible to erosion;  

(c) carrying out mining within a watercourse, waterway, wetland or lake; 

(d) the submersion of areas by hazardous contaminant storage and dam/structure walls; 

(e) temporary infrastructure, including any infrastructure (roads, tracks, bridges, culverts, dam/structures, 

bores, buildings, fixed machinery, hardstand areas, airstrips, helipads etc) which is to be removed after 

the mining activity has ceased; or 

(f) releasing of contaminants into the soil, or underlying geological strata.  

However, the following areas are not included when calculating areas of ‘disturbance’: 

(a) areas off lease (e.g. roads or tracks which provide access to the mining lease); 

(b) areas previously disturbed which have achieved the rehabilitation outcomes; 

(c) by agreement with the administering authority, areas previously disturbed which have not achieved the 

rehabilitation objective(s) due to circumstances beyond the control of the mine operator (such as 

climatic conditions); 

(d) areas under permanent infrastructure. Permanent infrastructure includes any infrastructure (roads, 

tracks, bridges, culverts, dam/structures, bores, buildings, fixed machinery, hardstand areas, airstrips, 

helipads etc) which is to be left by agreement with the landowner; or 

(e) disturbance that pre-existed the grant of the tenure. 

‘EC’ means electrical conductivity. 

‘environmental authority’ has the same meaning as given in the Environmental Protection Act 1994. 

‘environmental offset’ has the meaning in section 7 of the Environmental Offsets Act 2014. 

‘EP Act’ means the Environmental Protection Act 1994. 

‘holder’ has the same meaning as given in the Environmental Protection Act 1994. 

‘infrastructure’ means water storage dams, levees, roads and tracks, buildings and other structures built for 

the purpose of the mining activity.  
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‘LA eq, adj, 15 mins’ means an A-weighted sound pressure level of a continuous steady sound, adjusted for tonal 

character, that within a fifteen (15) minute period has the same mean square sound pressure of a sound that 

varies with time. 

‘land’ in the ‘land schedule’ of this document means land excluding waters and the atmosphere, that is, the 

term has a different meaning from the term as defined in the Environmental Protection Act 1994. For the 

purposes of the Acts Interpretation Act 1954, it is expressly noted that the term ‘land’ in this environmental 

authority relates to physical land and not to interests in land. 

‘land use’ –means the selected post mining use of the land, which is planned to occur after the cessation of 

mining operations. 

‘LFA’ means Landscape Function Analysis developed by Tonyway and Hindley (2004), as known an 

Ecosystem Function Analysis as CSIRO’s principal method for mine rehabilitation assessment within the arid 

zone. 

‘licensed place’ means the mining activities carried out on mining lease (ML) 700028 and ML 700029. 

‘low consequence dam’ means any dam that is not a high or significant consequence category as assessed 

using the Manual for assessing consequence categories and hydraulic performance of structures 

(ESR/2016/1933). 

‘m’ means metres. 

‘matters of state environmental significance or MSES’ has the meaning in schedule 2 of the Environmental 

Offsets Regulation 2014. 

‘Max LpA’ means the maximum A-weighted sound pressure level measured using Fast response.  

‘maximum extent of impact’ means the total, cumulative, residual extent and duration of impact to a 

prescribed environmental matter that will occur over a project’s life after all reasonable avoidance and 

reasonable on-site mitigation measures have been, or will be, undertaken. 

‘measures’ includes any measures to prevent or minimise environmental impacts of the mining activity such as 

bunds, silt fences, diversion drains, capping, and containment systems.  

‘mine affected water’: 

(a) means the following types of water: 

(i)  pit water, tailings dam water, processing plant water; 

(ii)  water contaminated by a mining activity which would have been an environmentally relevant 

activity under Schedule 2 of the Environmental Protection Regulation 2019 if it had not formed part 

of the mining activity; 

(iii)  rainfall runoff which has been in contact with any areas disturbed by mining activities which have 

not yet been rehabilitated, excluding rainfall runoff discharging through release points associated 

with erosion and sediment control structures that have been installed in accordance with the 

standards and requirements of an Erosion and Sediment Control Plan to manage such runoff, 

provided that this water has not been mixed with pit water, tailings dam water, processing plant 

water or workshop water; 

(iv)  groundwater which has been in contact with any areas disturbed by mining activities which have 

not yet been rehabilitated; 

(v)  groundwater from the mine’s dewatering activities; or 

(vi)  a mix of mine affected water (under any of paragraphs i)-v) and other water. 
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(b) does not include surface water runoff which, to the extent that it has been in contact with areas disturbed 

by mining activities that have not yet been completely rehabilitated, has only been in contact with: 

(i)  land that has been rehabilitated to a stable landform and either capped or revegetated in 

accordance with the acceptance criteria set out in the environmental authority but only still awaiting 

maintenance and monitoring of the rehabilitation over a specified period of time to demonstrate 

rehabilitation success, or 

(ii)  land that has partially been rehabilitated and monitoring demonstrates the relevant part of the  

landform with which the water has been in contact does not cause environmental harm to waters or 

groundwater, for example: 

(a)  areas that are been capped and have monitoring data demonstrating hazardous material 

adequately contained with the site; and 

(b)  evidence provided through monitoring that the relevant surface water would have met  the 

water quality parameters for mine affected water release limits in this environmental 

authority, if those parameters had been applicable to the surface water runoff, or 

(iii)    both. 

‘mining activities’ means the activities: 

(a) all environmentally relevant activities authorised under this environmental authority.  

‘mining lease’ has the same meaning as given in the Mineral Resources Act 1989  

‘ML’ has the same meaning as ‘mining lease’ 

‘minimise’ is to reduce to the smallest possible amount or degree. 

‘NATA’ means National Association of Testing Authorities, Australia. 

‘natural flow’ means the flow of water through waters caused by nature. 

‘non-polluting’ means having no adverse impacts upon the receiving environment.  

 ‘peak particle velocity (ppv)’ means a measure of ground vibration magnitude which is the maximum rate of 

change of ground displacement with time, usually measured in millimetres/second (mm/s). 

‘prescribed environmental matters’ has the meaning in section 10 of the Environmental Offsets Act 2014, 

limited to the matters of State environmental significant listed in schedule 2 of the Environmental Offsets 

Regulation 2014. 

‘progressive rehabilitation’ means ‘rehabilitation’ undertaken progressively or a staged approach to 

rehabilitation as mining operations are ongoing. 

‘project’ means the Fairhill Coal Project (FHCP) assigned mining lease (ML) 700043. 

‘project area’ means the designated areas within Figure 1 - (Authorised Disturbance Areas). 

‘protected area’ means – a protected area under the: 

(a) Nature Conservation Act 1992; 

(b) a marine park under the Marine Parks Act 1992, or 

(c) a World Heritage Area. 

‘receiving environment’ in relation to an activity that causes or may cause environmental harm, means the 

part of the environment to which the harm is, or may be, caused. The receiving environment includes (but is not 

limited to): 
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(a) a watercourse; 

(b) groundwater; or 

(c) an area of land that is not specified in conditions A6 to A8 of this environmental authority. 

The term does not include land that is specified in conditions A6 to A8 of this environmental authority. 

‘receiving waters’ means the waters into which this environmental authority authorises releases of mine 

affected water. 

‘reference site (or analogue site)’ may reflect the original location, adjacent area or another area where 

rehabilitation success has been completed for a similar biodiversity.  Details of the reference site may be as 

photographs, computer generated images and vegetation models etc. 

‘referral dam’ has the meaning given by section 341 of the Water Supply (Safety and Reliability) Act 2008. 

‘rehabilitation’ the process of reshaping and revegetating land to restore it to a safe, stable, non-polluting 

landform. 

‘release event’ means a surface water discharge from mine affected water storages or contaminated areas on 

the licensed place. 

‘representative’ means a sample set which covers the variance in monitoring or other data either due to natural 

changes or operational phases of the mining activities. 

‘reporting period’ means a calendar year. 

‘resampling event’ means the resampling that is required to take place within fourteen (14) days of receipt of 

the results.  

‘RL’ means reduced level, relative to mean sea level as distinct from depths to water. 

‘ROM’ means run of mine of black coal.  

‘saline drainage’ The movement of waters, contaminated with salts, as a result of the mining activity. 

‘sampling occasion’ means the collection of a sample undertaken in accordance with the sampling frequency 

specified, and where an exceedance is recorded the ‘sampling occasion’ together with the ‘resampling 

event’. 

‘self-sustaining’ means an area of land which has been rehabilitated and has maintained the required 

acceptance criteria without human intervention for a period nominated by the administering authority.    

‘sensitive place’ means: 

(a) a dwelling, residential allotment, mobile home or caravan park, residential marina or other residential 

premises, or 

(b) a motel, hotel or hostel, or 

(c) an educational institution, or 

(d) a medical centre or hospital, or 

(e) a protected area under the Nature Conservation Act 1992, the Marine Parks Act 1992 or a World Heritage 

Area, or 

(f) a public park or gardens. 

Note: The definition of ‘sensitive place’ and ‘commercial place’ is based on Schedule 1 of EPP Noise. That is, a 

sensitive place is inside or outside on a dwelling, library and educational institution, childcare or kindergarten, 
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school or playground, hospital, surgery or other medical institution, commercial & retail activity, protected area 

or an area identified under a conservation plan under Nature Conservation Act 1992 as a critical habitat or an 

area of major interest, marine park under Marine Parks Act 2004, park or garden that is outside of the mining 

lease and open to the public for the use other than for sport or organised entertainment. A commercial place is 

inside or outside a commercial or retail activity.  

A mining camp (i.e., accommodation and ancillary facilities for mine employees or contractors or both, 

associated with the mine the subject of the environmental authority) is not a sensitive place for that mine or 

mining project, whether or not the mining camp is located within a mining tenement that is part of the mining 

project the subject of the environmental authority. For example, the mining camp might be located on 

neighbouring land owned or leased by the same company as one of the holders of the environmental authority 

for the mining project, or a related company. Accommodation for mine employees or contractors is a sensitive 

place if the land is held by a mining company or related company, and if occupation is restricted to the 

employees, contractors and their families for the particular mine or mines which are held by the same company 

or a related company.   

For example, a township (occupied by the mine employees, contractors and their families for multiple mines that 

are held by different companies) would be a sensitive place, even if part or all of the township is constructed on 

land owned by one or more of the companies. 

‘significant residual impact’ has the meaning in section 8 Environmental Offsets Act 2014. 

‘stable’ in relation to land, means land form dimensions are or will be stable within tolerable limits now and in 

the foreseeable future.  Stability includes consideration of geotechnical stability, settlement and consolidation 

allowances, bearing capacity (trafficability), erosion resistance and geochemical stability with respect to 

seepage, leachate and related contaminant generation. 

‘sub-surface disturbance’ means the excavation below natural ground level including the removal of 

overburden and coal, and does not mean excavation associated with water management structures, or other 

infrastructure. 

‘suitably qualified and experienced person’ means a person who is a Registered Professional Engineer of 

Queensland under the provisions of the Professional Engineers Act 2002, who has an appropriate level of 

expertise in the structures, geomechanics, hydrology, hydraulics and environmental impact of watercourse 

diversions. 

An appropriate level of expertise includes: 

 demonstrable competency, experience and expertise in:  

 investigation, design or construction of watercourses diversions; 

 operation and maintenance of watercourse diversions; 

 geomechanics with particular emphasis on channel equilibrium, geology and geochemistry; 

 hydrology with particular reference to flooding, estimation of extreme storms, water 

management or meteorology; 

 hydraulics with particular reference to sediment transport and deposition and erosion control; 

 hydrogeology with particular reference to seepage and groundwater; 

 solute transport processes and monitoring thereof; or 

 sufficient knowledge and experience to certify that where the suitably qualified and experienced 

person has relied on advice and information provided by other persons with relevant expertise*:  



     Permit 

 Environmental authority BRID0071 

 

 

Page 46 of 59  Department of Environment and Science 

 they consider it reasonable to rely on that advice and information; and  

 the expert providing the advice and information has knowledge, competency, suitable 

experience and demonstrated expertise in the matters related to watercourse diversions. 

Persons with relevant expertise include: 

 Geomorphologist: person who has demonstrated competency and relevant experience in stream 

geomorphology and watercourse diversions. 

 Geotechnical expert: person who has demonstrated competency and relevant experience in 

geotechnical assessment of soil characteristics suitable for watercourse diversions. 

 Vegetation expert: person who has demonstrated competency and relevant experience in the 

identification, role and function of vegetation with watercourses and adjoining floodplains, and has 

demonstrated competency and relevant experience in revegetation of watercourse diversions and 

adjoining floodplains. 

 Groundwater expert: person who has demonstrated competency and relevant experience in 

groundwater systems. 

 Surface water expert: person who has demonstrated competency and relevant experience in 

hydrology. 

 Engineer: person who is a Registered Professional Engineer of Queensland (RPEQ) under the 

provisions of the Professional Persons Act 2002 or has similar qualifications under a respected 

professional registration association, and has demonstrated competency and relevant experience 

in design and construction of watercourse diversions. 

 Soils expert: person who has demonstrated competency and relevant experience in soil 

classification including the physical, chemical and hydrologic analysis of soil. 

‘surface disturbance’ means any disturbance, including excavation associated with water management 

structures or other infrastructure, other than sub-surface disturbance. 

‘the Act’ means the Environmental Protection Act 1994. 

‘underground water’ has the meaning given by schedule 4 of the Water Act 2000.  

‘waste’ as defined in section 13 of the Environmental Protection Act 1994. 

‘waste and resource management hierarchy’ has the meaning given by section 9 of the Waste Reduction 

and Recycling Act 2011. 

‘watercourse’ has the same meaning given in the Water Act 2000. 

‘water quality’ means the chemical, physical and biological condition of water. 

‘waters’ includes river, stream, lake, lagoon, pond, swamp, wetland, unconfined surface water, unconfined 

natural or artificial watercourse, bed and bank of any waters, dams, non-tidal or tidal waters (including the sea), 

storm water channel, storm water drain, and groundwater and any part thereof. 

‘WaTERS’ means the administering authority’s Water Tracking and Electronic Reporting System (WaTERS) to 

submit surface and ground water monitoring and tracking data online, which can be accessed via following web 

link - www.business.qld.gov.au/industries/mining-energy-water/water/maps-data/submit-data.   

’year” means a period of twelve (12) months beginning on 1 January.  

‘µS/cm’ means micro siemens per centimetre. 

http://www.business.qld.gov.au/industries/mining-energy-water/water/maps-data/submit-data
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END OF DEFINTIONS 
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Appendix A - Rehabilitation Completion Criteria. 

GOAL OBJECTIVES INDICATORS COMPLETION CRITERIA 

Domain 1 – Final Pit area 

Safe for 

humans and 

animals. 

The site is safe, 

structurally sound, 

and stable for 

humans and 

animals. 

 

No exposed hazardous 

materials. 

Coal seams are fully capped by at least two metres of competent and benign material.    

No evidence of spontaneous combustion post closure. 

No contaminated mine 

drainage. 

Water quality in final depressions achieves stock water quality (ANZECC) demonstrated by surface water 

quality monitoring regime post closure.   

Monitoring of surface material quality has demonstrated that physical and chemical properties are safe 

and able to support the identified post closure land use.   

The area is not listed on the Contaminated Land Register and Environmental Management Register.   

Risk assessment 

documentation 

 

Risk assessment documents potential risks and it is demonstrated that identified controls and mitigation 

measures have been successfully implemented post closure in accordance with relevant guidelines and 

Australian Standards such as ISO31000 Risk Management.   

Risk/s identified as per risk assessment must be low.   

Demonstrate that risk assessment documents risk and controls, and mitigation measures have been   

successfully implemented.   

Stable Low probability of   

subsidence, rock   

falls, slumping of   

slopes.   

 

Geotechnically stable. Slopes of the post mining landform are geotechnically stable as demonstrated by a geotechnical 

assessment conducted by a suitably qualified and experienced person.   

No slopes steeper than 25%.   

Slopes between 15% and 25% must consist of competent rock (as built design reports to demonstrate 

adequate cover and materials placement by a suitably qualified and experienced person).   

Vertical intervals between slope breaks are 10m so that the overall maximum length of slope will be 

approximately 40m.   

No evidence of slumping identified as per the geotechnical assessment conducted by a suitably qualified 

and experienced person. 
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GOAL OBJECTIVES INDICATORS COMPLETION CRITERIA 

Landform design   

achieves appropriate 

erosion rates. 

Rate of soil loss   

will be similar to   

sites in the general area 

surrounding the mine. 

 

No evidence of the formation of erosion gullies and rill erosion.   

Benchmark erosion study completed by an appropriately qualified person, has been conducted and 

compares sediment run-off rates from the post closure landform versus the sediment run-off rates in 

undisturbed regions.   

The erosion rates on the post closure landform are similar to rates of reference sites. 

Vegetation cover 

sufficient for a self- 

sustaining 

community and to 

minimise erosion. 

Vegetation type and density. Evidence that the vegetation type and density are of species suited to the sites characteristics including 

soil type, topography and climate and that soil erosion.    

Ground cover of at least 90% compared to the reference sites. 

Non-polluting Water quality solute 

concentrations met.   

Low risk of 

contamination. 

No mine drainage 

issues. 

Mine affected water   

contained on site.   

Current and future   

groundwater quality   

values will be 

maintained at 

acceptable levels for 

downstream users.  

Final depressions that collect 

water have no risk to fauna 

(i.e.  meet stock drinking 

water contaminant limits at 

all   

monitoring locations). 

Water quality of surface water runoff does not exceed limits outlined in Environmental Protection (Water) 

Policy 2009; Mackenzie River Sub-basin Environmental Values and Water Quality Objectives. 

Groundwater quality does not exceed limits outlined in Environmental Protection (Water) Policy 2009; 

Mackenzie River Sub-basin Environmental Values and Water Quality Objectives.   

Evidence that no significant decline in groundwater quality has occurred relative to historic (background) 

groundwater quality. 

Hazardous and toxic 

materials are not 

buried within the 

mine area unless 

encapsulated.  

A life of mine hazardous 

materials register indicating 

the volumes. 

An audit of the hazardous materials register has been conducted to identify the location, use and 

disposal of potentially hazardous materials during the life of the mine. 
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GOAL OBJECTIVES INDICATORS COMPLETION CRITERIA 

Able to sustain 

an agreed post-

mining land use 

(Grazing area) 

Agreed vegetation 

cover to achieve 

species richness and 

density comparable 

to surrounding 

grazing areas 

Ecosystem functioning 

indicators water level and 

quality (dissolved oxygen, 

pH, temperature, salinity and 

nutrients (nitrogen and 

phosphorus) Habitat 

indicators: width, continuity, 

extent of shading  and 

species composition. 

Final Depressions are located ourtside of the AEP 1% flood zone.  

Landscape Function Analysis (LFA) monitoring demonstrates that vegetation cover, types and densities 

are comparable to relevant rehabilitation monitoring reference sites.  

Soil characteristics demonstrate acceptable levels of surface roughness, infiltration capacity, aggregate 

stability and surface condition as defined in the Australian Soil and Land Survey Handbook and capable 

of sustaining the identified post closure land use.  

Final landform demonstrates the ability to sustain grazing as the identified post closure land use.  

Landform suitable for grazing activities and provides suitable access to water for stock and able to 

sustain pre-mining grazing capacity.   

Certification by an appropriately qualified person, that the vegetation type and density of species in 

rehabilitated areas are suited to the soil composition, slope, aspect, climate and agreed post mining land 

use.  

Certification by an appropriately qualified person, that species in rehabilitated areas show evidence of 

flowering, viable seed setting, germination and emergence, and will continue to do so. 

Certification by an appropriately qualified person that the vegetation in rehabilitated areas includes the 

presence of species suitable and complimentary to the post-mining land use, and are at a density and 

composition comparable to reference sites.   

Regenerative capacity and 

resilience of the pastures 

Pasture productivity recovers following natural and man-made events (e.g. grazing, fire, slashing, and 

drought).   

Weed infestation 

less than pre-mining 

conditions.   

Weed and pest species 

absence.   

Evidence that weed and pest species management is occurring where appropriate. 

The presence of weeds and pest species is no greater than the prevalence on the reference sites.  

Domain 2 - Overburden Spoil dump   

Safe for 

humans and 

animals 

The site is safe, 

structurally sound, 

and stable for 

humans and animals 

No exposed hazardous 

material. 

 

Potential hazardous materials have been identified during mine life and removed or selected capping 

material has been applied with cover thickness appropriate to the contaminant as determined by 

appropriately qualified person.  

Risk Assessment 

documentation. 

Risk assessment documents potential risks and it is demonstrated that identified controls and mitigation 

measures have been successfully implemented post closure in accordance with relevant guidelines and 

Australian Standards such as ISO31000 Risk Management.   

Risk/s identified as per risk assessment must be low.   
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GOAL OBJECTIVES INDICATORS COMPLETION CRITERIA 

Demonstrate that risk assessment documents risk and controls, and mitigation measures have been 

successfully implemented.   

Stable  Low probability of 

subsidence, rock 

falls, slopes slippage 

and inert material 

loss. 

No long-term erosion 

and geotechnical 

stability. 

Landform is capable 

of similar land use 

capabilities/suitable 

prior to disturbance. 

Self-sustaining 

vegetation cover 

Structural and geotechnical 

adequacy  

No major erosion. 

No hanging material which 

carries a moderate risk of 

rock fall. 

No slumping or gullying >0.5m within 5 years post closure. 

No slopes greater than 25%. 

Final landform demonstrates the ability to sustain grazing. 

Landform design 

achieves   

appropriate erosion 

rates. 

Rate of soil loss will be 

similar to sites in the general 

area surrounding the mine. 

No evidence of the formation of erosion gullies and rill erosion.  

Benchmark erosion study completed by an appropriately qualified person, has been conducted and 

compares sediment run-off rates from the post closure landform versus the sediment run-off rates in 

undisturbed regions. 

The erosion rates on post closure landform are similar to rates of reference sites.   

Vegetation cover 

sufficient for a self- 

sustaining 

community and to 

minimise erosion.   

Vegetation type and density. Evidence that the vegetation type and density are of species suited to the site’s characteristics including 

soil type, topography and climate.    

Ground cover of at least 90% compared to the reference sites.   

Non-polluting Water quality solute 

concentrations met. 

Low risk of 

contamination. 

No mine drainage 

issues. 

Overburden Spoil Dump 

water runoff have no risk to   

receiving environment (i.e.   

meet stock drinking water 

contaminant limits at all 

monitoring locations).   

Water quality of surface water runoff does not exceed limits outlined in Environmental Protection (Water) 

Policy 2009; Mackenzie River Sub-basin Environmental Values and Water Quality Objectives. 

Groundwater quality does not exceed limits outlined in Environmental Protection (Water) Policy 2009; 

Mackenzie River Sub-basin Environmental Values and Water Quality Objectives.  

Evidence that no significant decline in groundwater quality has occurred relative to historic (background) 

groundwater quality. 
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GOAL OBJECTIVES INDICATORS COMPLETION CRITERIA 

Mine affected water 

contained on site. 

Current and future 

groundwater quality 

values will be 

maintained at 

acceptable levels for 

downstream users.   

Hazardous and toxic 

materials are not 

buried within the 

mine area unless 

encapsulated. 

A life of mine hazardous 

materials register indicating 

the volumes 

An audit of the hazardous materials register has been conducted to identify the location, use and 

disposal of potentially hazardous materials during the life of the mine.   

 

Able to sustain 

an agreed post-

mining land use 

(Low-density 

grazing area). 

Agreed vegetation 

cover to achieve 

species richness and 

density comparable 

to surrounding 

grazing areas. 

Ecosystem functioning 

indicators water level and 

quality (dissolved oxygen, 

pH, temperature, salinity and 

nutrients (nitrogen and 

phosphorus). Habitat 

indicators: width, continuity, 

extent of shading and 

species composition. 

LFA monitoring demonstrates that vegetation cover, types and densities are comparable to relevant 

rehabilitation monitoring reference sites.   

Soil characteristics demonstrate acceptable levels of surface roughness, infiltration capacity, aggregate 

stability and surface condition as defined in the Australian Soil and Land Survey Handbook and capable 

of sustaining the identified post closure land use. 

Final landform demonstrates the ability to sustain grazing as the identified post closure land use. 

Landform suitable for grazing activities and provides suitable access to water for stock and able to 

sustain pre-mining grazing capacity. 

Certification by an appropriately qualified person, that the vegetation type and density of species in 

rehabilitated areas are suited to the soil composition, slope, aspect, climate and agreed post mining land 

use.   

Certification by an appropriately qualified person, that species in rehabilitated areas show evidence of 

flowering, viable seed setting, germination and emergence, and will continue to do so.  

Certification by an appropriately qualified person that the vegetation in rehabilitated areas includes the 

presence of species suitable and complimentary to the post-mining land use and are at a density and 

composition comparable to reference sites.   

Regenerative capacity and 

resilience of the pastures 

Pasture productivity recovers following natural and man-made events (e.g. grazing, slashing, fire, and 

drought).  
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GOAL OBJECTIVES INDICATORS COMPLETION CRITERIA 

Weed infestation 

less than pre-mining 

conditions.  

Weed and pest species 

absence. 

Evidence that weed and pest species management is occurring where appropriate. 

The presence of weeds and pest species is no greater than the prevalence on the reference sites. 

Domain 3 - Water storage Infrastructure (to be retained) 

Safe for 

humans and 

animals 

The site is safe, 

structurally sound, 

and stable for 

humans and animals 

 

Risk Assessment 

documentation 

Risk assessment documents potential risks and it is demonstrated that identified controls and mitigation 

measures have been successfully implemented post closure in accordance with relevant guidelines and 

Australian Standards such as ISO31000 Risk Management.   

Risk/s identified as per risk assessment must be low. 

Demonstrate that risk assessment documents risk and controls, and mitigation measures have been 

successfully implemented. 

Stable  Water Storage is fit 

for purpose. 

No long-term erosion 

and geotechnical. 

instability.   

Structurally and 

geotechnically stable and 

hydraulic adequacy. 

No major erosion. 

Final structure is fit for purpose as demonstrated by a suitably qualified and experienced person.  

Spillway must have adequate capacity to safely manage a 1:100 year flood event. 

No evidence of the formation of erosion gullies and rill erosion. 

Benchmark erosion study completed by an appropriately qualified person, has been conducted and 

compares sediment run-off rates from the post closure landform versus the sediment run-off rates in 

undisturbed regions.  

The erosion rates on post-closure landform are similar to rates of reference sites. 

Non-polluting Acid mine drainage 

will not cause 

serious 

environmental harm.  

Water quality solute 

concentrations met.  

No mine drainage 

issues. 

Mine affected water 

contained on site. 

Stock drinking water limits 

are met. 

Water quality is within the ANZECC stock watering quality criteria as demonstrated by surface water 

quality monitoring regime post closure. 

No acid mine drainage or discharges.   

Surface water quality does not exceed limits outlined in Environmental Protection (Water) Policy 2009;   

Mackenzie River Sub-basin Environmental Values and Water Quality Objectives.   

Sediments/sludge removed from the structure. 

Low risk of 

contamination. 

No seepage to groundwater.   Groundwater quality does not exceed limits outlined in Environmental Protection (Water) Policy 2009; 

Mackenzie River Sub-basin Environmental Values and Water Quality Objectives   
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GOAL OBJECTIVES INDICATORS COMPLETION CRITERIA 

Evidence that no significant decline in groundwater quality has occurred relative to historic (background) 

groundwater quality.   

Able to sustain 

an agreed post-

mining land 

use. 

Water quality in the 

dam is suitable for 

the post mining land 

uses. 

Water quality  

Sediment Quality.    

Water quality of surface water runoff does not exceed limits outlined in Environmental Protection (Water) 

Policy 2009; Mackenzie River Sub-basin Environmental Values and Water Quality Objectives.   

Sediment at the base of the dam complies with the levels outlined in the Draft Guidelines for the 

Assessment and Remediation of Contaminated Sites in Queensland or any later guideline.   

Post Mining 

landholder to retain 

infrastructure.  

Legally binding agreement 

between entities. 

Sign off by post mining landholder – asset transfer agreement; receiver of the structure is aware of risks.   

Water storage Infrastructure retained must not be a referral dam under the Water Supply (Safety and 

Reliability) Act 2008 

Certification and condition report on all Water storage Infrastructure to be retained by post mining 

landholder.   

Domain 4 - Mine infrastructure (Site office, ROM pad, and Workshop buildings), Access tracks and haul roads and Water storage Infrastructure – to be decommissioned   

Safe for 

humans and 

animals 

The site is safe, 

structurally sound, 

and stable for 

humans and animals  

Risk Assessment 

documentation. 

 

Risk assessment documents potential risks and it is demonstrated that identified controls and mitigation 

measures have been successfully implemented post closure in accordance with relevant guidelines and 

Australian Standards such as ISO31000 Risk Management.   

Risk identified as per risk assessment must be moderate to low or additional mitigation measure 

implement.  Demonstrate that risk assessment documents risk and controls, and mitigation measures 

have been successfully implemented 

Rehabilitation of 

exploration drill 

holes and 

groundwater 

monitoring bores. 

All exploration drill holes and 

all monitoring bores 

established on the Mining 

Leases have been 

rehabilitated. 

All exploration drill holes and monitoring bores have been rehabilitated in accordance with the applicable 

Australian Standard or guideline.   

All aquifers have been isolated where exploration drill holes or monitoring bores have intersected more 

than one water bearing strata, in accordance with the ‘Minimum Construction Requirements for Water 

Bores in Australia’ (Australian Government, February 2012) or latest edition.   

Stable Low probability of 

subsidence, rock 

falls, slumping or 

inert material loss 

Structural and geo- technical 

adequacy.   

Achieve geotechnically stable as demonstrated by a geotechnical assessment conducted by a suitably 

qualified and experienced person.  

Slopes of the post mining landform are similar to those pre mining topography.    

Landform design 

achieves appropriate 

erosion rates.   

 No major erosion.   

Rate of soil loss will be 

similar to sites in the general 

area surrounding the mine.   

No evidence of the formation of erosion gullies and rill erosion.   

Benchmark erosion study completed by an appropriately qualified person, has been conducted and 

compares sediment run-off rates from the post closure landform versus the sediment run-off rates in 

undisturbed regions.  
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GOAL OBJECTIVES INDICATORS COMPLETION CRITERIA 

  The erosion rates on disturbed land are similar to rates of reference sites.   

Non-polluting Current and future 

groundwater quality 

values will be 

maintained at 

acceptable levels for 

downstream users   

Surface water runoff from the 

rehabilitation areas meet 

water quality objectives. 

Groundwater quality does not exceed limits outlined in Environmental Protection (Water) Policy 2009; 

Mackenzie River Sub-basin Environmental Values and Water Quality Objectives.   

Evidence that no significant decline in groundwater quality has occurred relative to historic (background) 

groundwater quality.   

 

Current and future 

surface water quality 

values will be 

maintained at 

acceptable levels for 

downstream users   

Ecosystem functioning 

indicators water level and 

quality   

Water quality of surface water runoff does not exceed limits outlined in Environmental Protection (Water) 

Policy 2009; Mackenzie River Sub-basin Environmental Values and Water Quality Objectives.   

Removal of potential 

sources of 

contamination.  

Results of site contaminated 

land investigation report. 

Evidence in the Rehabilitation Report that measures required in site contaminated land investigation 

report have been implemented. 

Site is within agreed contaminant levels, suitable for the proposed post-mining land use being beef cattle 

grazing, and removed from Contaminated Land Register and/or Environmental Management Register. 

Able to sustain 

an agreed post-

mining land use 

of grazing 

Agreed vegetation 

cover to achieve 

species richness and 

density comparable 

to surrounding 

grazing areas 

Ecosystem functioning 

indicators water level and 

quality (dissolved oxygen, 

pH, temperature, salinity and 

nutrients (nitrogen and 

phosphorus)  

Habitat indicators: width, 

continuity, extent of shading 

and species composition 

LFA monitoring demonstrates that vegetation cover, types and densities are comparable to relevant 

rehabilitation monitoring reference sites. 

Soil characteristics demonstrate acceptable levels of surface roughness, infiltration capacity, aggregate   

stability and surface condition as defined in the Australian Soil and Land Survey Handbook and capable 

of sustaining the identified post closure land use. 

Ground cover of at least 90% compared to the reference sites. 

Final landform demonstrates the ability to sustain grazing as the identified post closure land use.  

Landform suitable for stock and related stock management activities and able to sustain pre-mining 

grazing capacity. 

Certification by an appropriately qualified person, that the vegetation type and density of species in 

rehabilitated areas are suited to the soil composition, slope, aspect, climate and agreed post mining land 

use. 

Certification by an appropriately qualified person, that species in rehabilitated areas show evidence of   

flowering, viable seed setting, germination and emergence, and will continue to do so. 
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GOAL OBJECTIVES INDICATORS COMPLETION CRITERIA 

Certification by an appropriately qualified person, which the vegetation in rehabilitated areas includes the 

presence of species suitable and complimentary to the post-mining land use, and are at a density and 

composition comparable to reference sites. 

Regenerative capacity and 

resilience of the pastures 

Pasture productivity recovers following natural and man events (e.g. grazing, slashing, fire, and drought).   

Post Mining 

landholder to retain 

infrastructure and 

tracks  

Legally binding agreement 

between entities 

 

Sign off by post mining landholder – asset transfer agreement; receiver of the equipment or asset are 

aware of risks. 

Certification and condition report on all buildings to retain by post mining landholder.  

Weed infestation 

less than pre- mining 

conditions   

Weed and pest species 

absence  

Evidence that weed and pest species management is occurring where appropriate.   

The presence of weeds and pest species is no greater than the prevalence on the reference sites. 
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Figure 1 – Authorised Disturbance Areas 
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Figure 2 – Mine affected water release and water monitoring points.  
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END OF FIGURES 

END OF ENVIRONMENTAL AUTHORITY 
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EPBC Act Protected Matters Report

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

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

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

Other Matters Protected by the EPBC Act

Acknowledgements

Buffer: 30.0Km

Matters of NES

Report created: 07/05/20 14:51:40

Coordinates

This map may contain data which are
©Commonwealth of Australia
(Geoscience Australia), ©PSMA 2010

Caveat
Extra Information

Details
Summary

http://www.environment.gov.au/protection/environment-assessments


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

26

None

None

National Heritage Places:

Commonwealth Marine Area:

World Heritage Properties:

None

None

11

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:

17

Commonwealth Heritage Places:

None

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

1State and Territory Reserves:

Nationally Important Wetlands:

NoneRegional Forest Agreements:

Invasive Species: 25
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Details

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

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

Calidris ferruginea

Red Goshawk [942] Vulnerable Species or species habitat
likely to occur within area

Erythrotriorchis radiatus

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

Geophaps scripta  scripta

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

Grantiella picta

Star Finch (eastern), Star Finch (southern) [26027] Endangered Species or species habitat
likely to occur within area

Neochmia ruficauda  ruficauda

Southern Black-throated Finch [64447] Endangered Species or species habitat
may occur within area

Poephila cincta  cincta

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

Rostratula australis

Mammals

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

Chalinolobus dwyeri

Northern Quoll, Digul [Gogo-Yimidir], Wijingadda
[Dambimangari], Wiminji [Martu] [331]

Endangered Species or species habitat
likely to occur within area

Dasyurus hallucatus

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
Brigalow (Acacia harpophylla dominant and co-
dominant)

Endangered Community known to occur
within area

Natural Grasslands of the Queensland Central
Highlands and northern Fitzroy Basin

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 likely to occur
within area

Matters of National Environmental Significance



Name Status Type of Presence

Ghost Bat [174] Vulnerable Species or species habitat
likely to occur within area

Macroderma gigas

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

Vulnerable Species or species habitat
may occur within area

Nyctophilus corbeni

Greater Glider [254] Vulnerable Species or species habitat
known to occur within area

Petauroides volans

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)

Grey-headed Flying-fox [186] Vulnerable Foraging, feeding or related
behaviour likely to occur
within area

Pteropus poliocephalus

Plants

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

Cadellia pentastylis

 [3567] Vulnerable Species or species habitat
likely to occur within area

Daviesia discolor

King Blue-grass [5481] Endangered Species or species habitat
known to occur within area

Dichanthium queenslandicum

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

Dichanthium setosum

Black Ironbox [16344] Vulnerable Species or species habitat
known to occur within area

Eucalyptus raveretiana

Reptiles

Adorned Delma, Collared Delma [1656] Vulnerable Species or species habitat
may occur within area

Delma torquata

Ornamental Snake [1193] Vulnerable Species or species habitat
known to occur within area

Denisonia maculata

Yakka Skink [1420] Vulnerable Species or species habitat
known to occur within area

Egernia rugosa

Southern Snapping Turtle, White-throated Snapping
Turtle [81648]

Critically Endangered Species or species habitat
known to occur within area

Elseya albagula

Dunmall's Snake [59254] Vulnerable Species or species habitat
may occur within area

Furina dunmalli

Allan's Lerista, Retro Slider [1378] Endangered Species or species habitat
may occur within area

Lerista allanae

Fitzroy River Turtle, Fitzroy Tortoise, Fitzroy Turtle,
White-eyed River Diver [1761]

Vulnerable Species or species habitat
known to occur within area

Rheodytes leukops

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

Oriental Cuckoo, Horsfield's Cuckoo [86651] Species or species habitat
may occur within area

Cuculus optatus

Black-faced Monarch [609] Species or species habitat
known to occur within area

Monarcha melanopsis

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

Motacilla flava

Satin Flycatcher [612] Species or species habitat
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
likely 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

Osprey [952] Species or species habitat
likely to occur within area

Pandion haliaetus

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

Magpie Goose [978] Species or species habitat
may occur within area

Anseranas semipalmata

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

Apus pacificus

Great Egret, White Egret [59541] Species or species
Ardea alba

Other Matters Protected by the EPBC Act



Name Threatened Type of Presence
habitat likely to occur within
area

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

Ardea ibis

Sharp-tailed Sandpiper [874] Species or species habitat
likely 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

Black-faced Monarch [609] Species or species habitat
known to occur within area

Monarcha melanopsis

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

Motacilla flava

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

Myiagra cyanoleuca

Osprey [952] Species or species habitat
likely to occur within area

Pandion haliaetus

Painted Snipe [889] Endangered* Species or species habitat
may occur within area

Rostratula benghalensis (sensu lato)

State and Territory Reserves [ Resource Information ]
Name State
German Creek QLD

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



Name Status Type of Presence

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
known to occur within area

Rhinella marina

Mammals

Domestic Cattle [16] Species or species habitat
likely to occur within area

Bos taurus

Domestic Dog [82654] Species or species habitat
likely to occur within area

Canis lupus  familiaris

Cat, House Cat, Domestic Cat [19] Species or species habitat
likely to occur within area

Felis catus

Brown Hare [127] Species or species habitat
likely to occur within area

Lepus capensis

House Mouse [120] Species or species habitat
likely to occur within area

Mus musculus

Rabbit, European Rabbit [128] Species or species habitat
likely to occur within area

Oryctolagus cuniculus

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

Prickly Acacia [6196] Species or species habitat
may occur within area

Acacia nilotica subsp. indica

Rubber Vine, Rubbervine, India Rubber Vine, India
Rubbervine, Palay Rubbervine, Purple Allamanda
[18913]

Species or species habitat
likely to occur within area

Cryptostegia grandiflora

Hymenachne, Olive Hymenachne, Water Stargrass, Species or species
Hymenachne amplexicaulis



Name Status Type of Presence
West Indian Grass, West Indian Marsh Grass [31754] habitat likely to occur within

area

Cotton-leaved Physic-Nut, Bellyache Bush, Cotton-leaf
Physic Nut, Cotton-leaf Jatropha, Black Physic Nut
[7507]

Species or species habitat
likely to occur within area

Jatropha gossypifolia

Lantana, Common Lantana, Kamara Lantana, Large-
leaf Lantana, Pink Flowered Lantana, Red Flowered
Lantana, Red-Flowered Sage, White Sage, Wild Sage
[10892]

Species or species habitat
likely to occur within area

Lantana camara

Prickly Pears [82753] Species or species habitat
likely to occur within area

Opuntia spp.

Parkinsonia, Jerusalem Thorn, Jelly Bean Tree, Horse
Bean [12301]

Species or species habitat
likely to occur within area

Parkinsonia aculeata

Parthenium Weed, Bitter Weed, Carrot Grass, False
Ragweed [19566]

Species or species habitat
likely to occur within area

Parthenium hysterophorus

Prickly Acacia, Blackthorn, Prickly Mimosa, Black
Piquant, Babul [84351]

Species or species habitat
likely to occur within area

Vachellia nilotica

Reptiles

Asian House Gecko [1708] Species or species habitat
likely to occur within area

Hemidactylus frenatus



- non-threatened seabirds which have only been mapped for recorded breeding sites

- migratory species that are very widespread, vagrant, or only occur in small numbers

- some species and ecological communities that have only recently been listed

Not all species listed under the EPBC Act have been mapped (see below) and therefore a report is a general guide only. Where available data
supports mapping, the type of presence that can be determined from the data is indicated in general terms. People using this information in making
a referral may need to consider the qualifications below and may need to seek and consider other information sources.

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

- seals which have only been mapped for breeding sites near the Australian continent

Such breeding sites may be important for the protection of the Commonwealth Marine environment.

Threatened, migratory and marine species distributions have been derived through a variety of methods.  Where distributions are well known and if
time permits, maps are derived using either thematic spatial data (i.e. vegetation, soils, geology, elevation, aspect, terrain, etc) together with point
locations and described habitat; or environmental modelling (MAXENT or BIOCLIM habitat modelling) using point locations and environmental data
layers.

The information presented in this report has been provided by a range of data sources as acknowledged at the end of the report.
Caveat

- migratory and

The following species and ecological communities have not been mapped and do not appear in reports produced from this database:

- marine

This report is designed to assist in identifying the locations of places which may be relevant in determining obligations under the Environment
Protection and Biodiversity Conservation Act 1999. It holds mapped locations of World and National Heritage properties, Wetlands of International
and National Importance, Commonwealth and State/Territory reserves, listed threatened, migratory and marine species and listed threatened
ecological communities. Mapping of Commonwealth land is not complete at this stage. Maps have been collated from a range of sources at various
resolutions.

- threatened species listed as extinct or considered as vagrants

- some terrestrial species that overfly the Commonwealth marine area

The following groups have been mapped, but may not cover the complete distribution of the species:

Only selected species covered by the following provisions of the EPBC Act have been mapped:

Where very little information is available for species or large number of maps are required in a short time-frame, maps are derived either from 0.04
or 0.02 decimal degree cells; by an automated process using polygon capture techniques (static two kilometre grid cells, alpha-hull and convex hull);
or captured manually or by using topographic features (national park boundaries, islands, etc).  In the early stages of the distribution mapping
process (1999-early 2000s) distributions were defined by degree blocks, 100K or 250K map sheets to rapidly create distribution maps. More reliable
distribution mapping methods are used to update these distributions as time permits.
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Wildlife Online Extract

Search Criteria: Species List for a Specified Point

Species: All

Type: All

Status: All

Records: All

Date: All

Latitude: -23.2442

Longitude: 148.5733

Distance: 30

Email: gcalvert@slrconsulting.com

Date submitted: Thursday 07 May 2020 16:17:01

Date extracted: Thursday 07 May 2020 16:20:08

The number of records retrieved = 881

Disclaimer

As the DSITIA is still in a process of collating and vetting data, it is possible the information given is not complete. The information provided should only be used
for the project for which it was requested and it should be appropriately acknowledged as being derived from Wildlife Online when it is used.

The State of Queensland does not invite reliance upon, nor accept responsibility for this information. Persons should satisfy themselves through independent
means as to the accuracy and completeness of this information.

No statements, representations or warranties are made about the accuracy or completeness of this information. The State of Queensland disclaims all
responsibility for this information and all liability (including without limitation, liability in negligence) for all expenses, losses, damages
and costs you may incur as a result of the information being inaccurate or incomplete in any way for any reason.

Feedback about Wildlife Online should be emailed to wildlife.online@science.dsitia.qld.gov.au



Kingdom Class Family Scientific Name Common Name I Q A Records

animals amphibians Bufonidae Rhinella marina cane toad Y  27  
animals amphibians Hylidae Litoria inermis bumpy rocketfrog  C  8  
animals amphibians Hylidae Litoria peronii emerald spotted treefrog  C  1  
animals amphibians Hylidae Litoria rubella ruddy treefrog  C  5  
animals amphibians Hylidae Litoria caerulea common green treefrog  C  18  
animals amphibians Hylidae Cyclorana brevipes superb collared frog  C  6  
animals amphibians Hylidae Cyclorana cultripes grassland collared frog  C  2/1
animals amphibians Hylidae Cyclorana verrucosa rough collared frog  C  4/2
animals amphibians Hylidae Litoria latopalmata broad palmed rocketfrog  C  10  
animals amphibians Hylidae Cyclorana alboguttata greenstripe frog  C  7/1
animals amphibians Hylidae Cyclorana platycephala water holding frog  C  1  
animals amphibians Hylidae Cyclorana novaehollandiae eastern snapping frog  C  6  
animals amphibians Hylidae Litoria fallax eastern sedgefrog  C  4  
animals amphibians Hylidae Litoria rothii northern laughing treefrog  C  5  
animals amphibians Limnodynastidae Limnodynastes salmini salmon striped frog  C  5  
animals amphibians Limnodynastidae Platyplectrum ornatum ornate burrowing frog  C  18  
animals amphibians Limnodynastidae Limnodynastes tasmaniensis spotted grassfrog  C  7  
animals amphibians Limnodynastidae Limnodynastes terraereginae scarlet sided pobblebonk  C  4  
animals amphibians Myobatrachidae Uperoleia sp.   1  
animals amphibians Myobatrachidae Uperoleia rugosa chubby gungan  C  1  
animals amphibians Myobatrachidae Crinia deserticola chirping froglet  C  1  
animals birds Acanthizidae Sericornis frontalis white-browed scrubwren  C  2  
animals birds Acanthizidae Acanthiza chrysorrhoa yellow-rumped thornbill  C  12  
animals birds Acanthizidae Pyrrholaemus sagittatus speckled warbler  C  3  
animals birds Acanthizidae Smicrornis brevirostris weebill  C  62  
animals birds Acanthizidae Acanthiza nana yellow thornbill  C  6  
animals birds Acanthizidae Acanthiza apicalis inland thornbill  C  3  
animals birds Acanthizidae Gerygone olivacea white-throated gerygone  C  26  
animals birds Acanthizidae Gerygone fusca western gerygone  C  4  
animals birds Acanthizidae Acanthiza reguloides buff-rumped thornbill  C  2  
animals birds Accipitridae Milvus migrans black kite  C  39  
animals birds Accipitridae Accipiter sp.   1  
animals birds Accipitridae Aquila audax wedge-tailed eagle  C  24  
animals birds Accipitridae Circus assimilis spotted harrier  C  3  
animals birds Accipitridae Elanus axillaris black-shouldered kite  C  15  
animals birds Accipitridae Pandion cristatus eastern osprey  SL  1  
animals birds Accipitridae Circus approximans swamp harrier  C  3  
animals birds Accipitridae Accipiter fasciatus brown goshawk  C  8  
animals birds Accipitridae Aviceda subcristata Pacific baza  C  3  
animals birds Accipitridae Haliastur sphenurus whistling kite  C  49  
animals birds Accipitridae Haliaeetus leucogaster white-bellied sea-eagle  C  6  
animals birds Accipitridae Hieraaetus morphnoides little eagle  C  2  
animals birds Accipitridae Accipiter cirrocephalus collared sparrowhawk  C  2  
animals birds Acrocephalidae Acrocephalus australis Australian reed-warbler  C  14  
animals birds Aegothelidae Aegotheles cristatus Australian owlet-nightjar  C  13  
animals birds Alaudidae Mirafra javanica Horsfield's bushlark  C  13  
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Kingdom Class Family Scientific Name Common Name I Q A Records

animals birds Alcedinidae Ceyx azureus azure kingfisher  C  2  
animals birds Anatidae Spatula rhynchotis Australasian shoveler  C  6  
animals birds Anatidae Dendrocygna arcuata wandering whistling-duck  C  4  
animals birds Anatidae Nettapus coromandelianus cotton pygmy-goose  C  4  
animals birds Anatidae Malacorhynchus membranaceus pink-eared duck  C  10  
animals birds Anatidae Anas superciliosa Pacific black duck  C  59  
animals birds Anatidae Dendrocygna eytoni plumed whistling-duck  C  14  
animals birds Anatidae Cygnus atratus black swan  C  17  
animals birds Anatidae Chenonetta jubata Australian wood duck  C  26  
animals birds Anatidae Aythya australis hardhead  C  40  
animals birds Anatidae Radjah radjah radjah shelduck  C  1  
animals birds Anatidae Anas gracilis grey teal  C  41  
animals birds Anhingidae Anhinga novaehollandiae Australasian darter  C  33  
animals birds Anseranatidae Anseranas semipalmata magpie goose  C  4  
animals birds Ardeidae Bubulcus ibis cattle egret  C  1  
animals birds Ardeidae Ardea intermedia intermediate egret  C  32  
animals birds Ardeidae Egretta garzetta little egret  C  9  
animals birds Ardeidae Ardea alba modesta eastern great egret  C  15  
animals birds Ardeidae Ixobrychus flavicollis black bittern  C  2  
animals birds Ardeidae Nycticorax caledonicus nankeen night-heron  C  7  
animals birds Ardeidae Egretta novaehollandiae white-faced heron  C  39  
animals birds Ardeidae Ardea pacifica white-necked heron  C  24  
animals birds Artamidae Artamus cinereus dealbatus black-faced woodswallow (east-central  C  2  

Queensland)
animals birds Artamidae Cracticus nigrogularis pied butcherbird  C  97  
animals birds Artamidae Artamus superciliosus white-browed woodswallow  C  7  
animals birds Artamidae Artamus leucorynchus white-breasted woodswallow  C  20  
animals birds Artamidae Artamus cinereus black-faced woodswallow  C  8  
animals birds Artamidae Strepera graculina pied currawong  C  5  
animals birds Artamidae Gymnorhina tibicen Australian magpie  C  110  
animals birds Artamidae Artamus personatus masked woodswallow  C  5  
animals birds Artamidae Cracticus torquatus grey butcherbird  C  56  
animals birds Burhinidae Burhinus grallarius bush stone-curlew  C  3  
animals birds Cacatuidae Cacatua galerita sulphur-crested cockatoo  C  63  
animals birds Cacatuidae Eolophus roseicapilla galah  C  31  
animals birds Cacatuidae Nymphicus hollandicus cockatiel  C  44  
animals birds Cacatuidae Calyptorhynchus banksii red-tailed black-cockatoo  C  1  
animals birds Cacatuidae Calyptorhynchus banksii banksii red-tailed black-cockatoo  C  1  

(Cape York & Eastern Aust)
animals birds Campephagidae Coracina maxima ground cuckoo-shrike  C  12  
animals birds Campephagidae Lalage tricolor white-winged triller  C  19  
animals birds Campephagidae Lalage leucomela varied triller  C  1  
animals birds Campephagidae Coracina novaehollandiae black-faced cuckoo-shrike  C  49  
animals birds Campephagidae Coracina tenuirostris cicadabird  C  3  
animals birds Campephagidae Coracina papuensis white-bellied cuckoo-shrike  C  5  
animals birds Casuariidae Dromaius novaehollandiae emu  C  21  
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Kingdom Class Family Scientific Name Common Name I Q A Records

animals birds Charadriidae Charadrius ruficapillus red-capped plover  C  1  
animals birds Charadriidae Vanellus miles novaehollandiae masked lapwing (southern subspecies)  C  9  
animals birds Charadriidae Erythrogonys cinctus red-kneed dotterel  C  2  
animals birds Charadriidae Elseyornis melanops black-fronted dotterel  C  27  
animals birds Charadriidae Vanellus tricolor banded lapwing  C  4  
animals birds Charadriidae Vanellus miles masked lapwing  C  24  
animals birds Ciconiidae Ephippiorhynchus asiaticus black-necked stork  C  1  
animals birds Cisticolidae Cisticola exilis golden-headed cisticola  C  21  
animals birds Climacteridae Climacteris picumnus brown treecreeper  C  1  
animals birds Climacteridae Cormobates leucophaea metastasis white-throated treecreeper (southern)  C  1  
animals birds Columbidae Geophaps scripta scripta squatter pigeon (southern subspecies)  V V 5  
animals birds Columbidae Ocyphaps lophotes crested pigeon  C  67  
animals birds Columbidae Phaps chalcoptera common bronzewing  C  7  
animals birds Columbidae Geopelia humeralis bar-shouldered dove  C  30  
animals birds Columbidae Leucosarcia melanoleuca wonga pigeon  C  1  
animals birds Columbidae Geopelia striata peaceful dove  C  31  
animals birds Columbidae Geopelia cuneata diamond dove  C  8  
animals birds Coraciidae Eurystomus orientalis dollarbird  C  23  
animals birds Corcoracidae Struthidea cinerea apostlebird  C  46  
animals birds Corcoracidae Corcorax melanorhamphos white-winged chough  C  4  
animals birds Corvidae Corvus sp.   34  
animals birds Corvidae Corvus orru Torresian crow  C  86  
animals birds Corvidae Corvus bennetti little crow  C  1  
animals birds Corvidae Corvus coronoides Australian raven  C  31  
animals birds Cuculidae Chalcites minutillus barnardi Eastern little bronze-cuckoo  C  1  
animals birds Cuculidae Chalcites basalis Horsfield's bronze-cuckoo  C  10/1
animals birds Cuculidae Cacomantis pallidus pallid cuckoo  C  14  
animals birds Cuculidae Chalcites minutillus little bronze-cuckoo  C  2  
animals birds Cuculidae Eudynamys orientalis eastern koel  C  7  
animals birds Cuculidae Cacomantis variolosus brush cuckoo  C  5  
animals birds Cuculidae Centropus phasianinus pheasant coucal  C  20  
animals birds Cuculidae Cacomantis flabelliformis fan-tailed cuckoo  C  8  
animals birds Cuculidae Scythrops novaehollandiae channel-billed cuckoo  C  16  
animals birds Dicruridae Dicrurus bracteatus spangled drongo  C  8  
animals birds Dicruridae Dicrurus bracteatus bracteatus spangled drongo (eastern Australia)  C  1  
animals birds Estrildidae Lonchura castaneothorax chestnut-breasted mannikin  C  13  
animals birds Estrildidae Taeniopygia bichenovii double-barred finch  C  31  
animals birds Estrildidae Taeniopygia guttata zebra finch  C  19  
animals birds Estrildidae Neochmia modesta plum-headed finch  C  5  
animals birds Eurostopodidae Eurostopodus mystacalis white-throated nightjar  C  2  
animals birds Falconidae Falco longipennis Australian hobby  C  4  
animals birds Falconidae Falco cenchroides nankeen kestrel  C  37  
animals birds Falconidae Falco peregrinus peregrine falcon  C  5  
animals birds Falconidae Falco berigora brown falcon  C  20  
animals birds Falconidae Falco subniger black falcon  C  5  
animals birds Glareolidae Stiltia isabella Australian pratincole  C  2  
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animals birds Gruidae Antigone rubicunda brolga  C  23  
animals birds Haematopodidae Haematopus longirostris Australian pied oystercatcher  C  1  
animals birds Halcyonidae Todiramphus pyrrhopygius red-backed kingfisher  C  5  
animals birds Halcyonidae Todiramphus macleayii forest kingfisher  C  3  
animals birds Halcyonidae Dacelo novaeguineae laughing kookaburra  C  60  
animals birds Halcyonidae Dacelo leachii blue-winged kookaburra  C  7  
animals birds Halcyonidae Todiramphus sanctus sacred kingfisher  C  18  
animals birds Hirundinidae Petrochelidon nigricans tree martin  C  26  
animals birds Hirundinidae Hirundo neoxena welcome swallow  C  26  
animals birds Hirundinidae Petrochelidon ariel fairy martin  C  10  
animals birds Jacanidae Irediparra gallinacea comb-crested jacana  C  2  
animals birds Laridae Chlidonias hybrida whiskered tern  C  3  
animals birds Laridae Hydroprogne caspia Caspian tern  SL  12  
animals birds Laridae Chroicocephalus novaehollandiae silver gull  C  1  
animals birds Maluridae Malurus melanocephalus red-backed fairy-wren  C  58  
animals birds Maluridae Malurus leucopterus white-winged fairy-wren  C  1  
animals birds Maluridae Malurus lamberti variegated fairy-wren  C  21  
animals birds Maluridae Malurus cyaneus superb fairy-wren  C  8  
animals birds Megaluridae Cincloramphus mathewsi rufous songlark  C  13  
animals birds Megaluridae Cincloramphus cruralis brown songlark  C  11  
animals birds Megaluridae Megalurus timoriensis tawny grassbird  C  7  
animals birds Megapodiidae Alectura lathami Australian brush-turkey  C  2  
animals birds Meliphagidae Grantiella picta painted honeyeater  V V 2  
animals birds Meliphagidae Meliphaga lewinii Lewin's honeyeater  C  5  
animals birds Meliphagidae Caligavis chrysops yellow-faced honeyeater  C  1  
animals birds Meliphagidae Entomyzon cyanotis blue-faced honeyeater  C  65  
animals birds Meliphagidae Manorina flavigula yellow-throated miner  C  66  
animals birds Meliphagidae Gavicalis virescens singing honeyeater  C  41  
animals birds Meliphagidae Cissomela pectoralis banded honeyeater  C  1  
animals birds Meliphagidae Lichmera indistincta brown honeyeater  C  28  
animals birds Meliphagidae Melithreptus lunatus white-naped honeyeater  C  1  
animals birds Meliphagidae Nesoptilotis leucotis white-eared honeyeater  C  1  
animals birds Meliphagidae Philemon corniculatus noisy friarbird  C  49  
animals birds Meliphagidae Ptilotula penicillata white-plumed honeyeater  C  1  
animals birds Meliphagidae Manorina melanocephala noisy miner  C  45  
animals birds Meliphagidae Philemon citreogularis little friarbird  C  39  
animals birds Meliphagidae Acanthagenys rufogularis spiny-cheeked honeyeater  C  12  
animals birds Meliphagidae Melithreptus albogularis white-throated honeyeater  C  29  
animals birds Meliphagidae Plectorhyncha lanceolata striped honeyeater  C  40  
animals birds Meliphagidae Melithreptus brevirostris brown-headed honeyeater  C  1  
animals birds Meliphagidae Melithreptus gularis gularis black-chinned honeyeater (eastern)  C  1  
animals birds Meropidae Merops ornatus rainbow bee-eater  C  27  
animals birds Monarchidae Myiagra cyanoleuca satin flycatcher  SL  1  
animals birds Monarchidae Monarcha melanopsis black-faced monarch  SL  1  
animals birds Monarchidae Grallina cyanoleuca magpie-lark  C  85  
animals birds Monarchidae Myiagra inquieta restless flycatcher  C  13  

Page 4 of 20
Queensland Government Wildlife Online - Extract Date 07/05/2020 at 16:20:08



Kingdom Class Family Scientific Name Common Name I Q A Records

animals birds Monarchidae Myiagra rubecula leaden flycatcher  C  13  
animals birds Motacillidae Anthus novaeseelandiae Australasian pipit  C  28  
animals birds Nectariniidae Dicaeum hirundinaceum mistletoebird  C  37  
animals birds Neosittidae Daphoenositta chrysoptera varied sittella  C  4  
animals birds Oriolidae Oriolus sagittatus olive-backed oriole  C  17  
animals birds Oriolidae Sphecotheres vieilloti Australasian figbird  C  9  
animals birds Otididae Ardeotis australis Australian bustard  C  20/1
animals birds Pachycephalidae Pachycephala rufiventris rufous whistler  C  42  
animals birds Pachycephalidae Pachycephala pectoralis golden whistler  C  1  
animals birds Pachycephalidae Oreoica gutturalis crested bellbird  C  1  
animals birds Pachycephalidae Colluricincla harmonica grey shrike-thrush  C  24  
animals birds Pardalotidae Pardalotus striatus striated pardalote  C  74  
animals birds Pardalotidae Pardalotus punctatus spotted pardalote  C  1  
animals birds Passeridae Passer domesticus house sparrow Y  6  
animals birds Pelecanidae Pelecanus conspicillatus Australian pelican  C  21  
animals birds Petroicidae Microeca fascinans jacky winter  C  8  
animals birds Petroicidae Eopsaltria australis eastern yellow robin  C  1  
animals birds Petroicidae Petroica goodenovii red-capped robin  C  1  
animals birds Petroicidae Melanodryas cucullata hooded robin  C  1  
animals birds Phalacrocoracidae Phalacrocorax varius pied cormorant  C  16  
animals birds Phalacrocoracidae Phalacrocorax carbo great cormorant  C  9  
animals birds Phalacrocoracidae Microcarbo melanoleucos little pied cormorant  C  25  
animals birds Phalacrocoracidae Phalacrocorax sulcirostris little black cormorant  C  31  
animals birds Phasianidae Coturnix ypsilophora brown quail  C  12  
animals birds Podargidae Podargus strigoides tawny frogmouth  C  15  
animals birds Podicipedidae Podiceps cristatus great crested grebe  C  12  
animals birds Podicipedidae Poliocephalus poliocephalus hoary-headed grebe  C  1  
animals birds Podicipedidae Tachybaptus novaehollandiae Australasian grebe  C  37  
animals birds Pomatostomidae Pomatostomus temporalis grey-crowned babbler  C  46  
animals birds Pomatostomidae Pomatostomus temporalis temporalis grey-crowned babbler (eastern)  C  2  
animals birds Psittacidae Platycercus adscitus palliceps pale-headed rosella (southern form)  C  3  
animals birds Psittacidae Trichoglossus haematodus moluccanus rainbow lorikeet  C  28  
animals birds Psittacidae Platycercus adscitus pale-headed rosella  C  67  
animals birds Psittacidae Melopsittacus undulatus budgerigar  C  7  
animals birds Psittacidae Aprosmictus erythropterus red-winged parrot  C  52  
animals birds Psittacidae Trichoglossus chlorolepidotus scaly-breasted lorikeet  C  3  
animals birds Psittacidae Platycercus adscitus adscitus pale-headed rosella (northern form)  C  1  
animals birds Psophodidae Cinclosoma punctatum spotted quail-thrush  C  1  
animals birds Ptilonorhynchidae Ptilonorhynchus maculatus spotted bowerbird  C  17  
animals birds Rallidae Porphyrio melanotus purple swamphen  C  6  
animals birds Rallidae Tribonyx ventralis black-tailed native-hen  C  4  
animals birds Rallidae Fulica atra Eurasian coot  C  22  
animals birds Rallidae Gallinula tenebrosa dusky moorhen  C  14  
animals birds Recurvirostridae Recurvirostra novaehollandiae red-necked avocet  C  2  
animals birds Recurvirostridae Himantopus himantopus black-winged stilt  C  26  
animals birds Rhipiduridae Rhipidura leucophrys willie wagtail  C  61  
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animals birds Rhipiduridae Rhipidura rufifrons rufous fantail  SL  4  
animals birds Rhipiduridae Rhipidura albiscapa grey fantail  C  37  
animals birds Rhipiduridae Rhipidura leucophrys leucophrys willie wagtail (southern)  C  7  
animals birds Scolopacidae Calidris acuminata sharp-tailed sandpiper  SL  6  
animals birds Scolopacidae Tringa stagnatilis marsh sandpiper  SL  2  
animals birds Scolopacidae Gallinago hardwickii Latham's snipe  SL  1  
animals birds Strigidae Ninox boobook southern boobook  C  13  
animals birds Threskiornithidae Threskiornis spinicollis straw-necked ibis  C  17  
animals birds Threskiornithidae Platalea regia royal spoonbill  C  13  
animals birds Threskiornithidae Platalea flavipes yellow-billed spoonbill  C  6  
animals birds Threskiornithidae Plegadis falcinellus glossy ibis  SL  4  
animals birds Threskiornithidae Threskiornis molucca Australian white ibis  C  10  
animals birds Timaliidae Zosterops lateralis cornwalli silvereye (eastern)  C  1  
animals birds Timaliidae Zosterops lateralis silvereye  C  5  
animals birds Turnicidae Turnix velox little button-quail  C  5  
animals birds Turnicidae Turnix varius painted button-quail  C  2  
animals birds Tytonidae Tyto delicatula eastern barn owl  C  11  
animals insects Nymphalidae Euploea corinna common crow   1  
animals insects Nymphalidae Tirumala hamata hamata blue tiger   1  
animals insects Nymphalidae Junonia villida villida meadow argus   1  
animals insects Nymphalidae Hypolimnas bolina nerina varied eggfly   1  
animals insects Nymphalidae Junonia orithya albicincta blue argus   1  
animals insects Nymphalidae Charaxes sempronius sempronius tailed emperor   1  
animals insects Nymphalidae Acraea andromacha andromacha glasswing   1  
animals insects Papilionidae Papilio aegeus aegeus orchard swallowtail (Australian   1  

subspecies)
animals insects Papilionidae Cressida cressida cressida clearwing swallowtail   1  
animals mammals Bovidae Bos taurus European cattle Y  48  
animals mammals Canidae Vulpes vulpes red fox Y  1  
animals mammals Canidae Canis sp. Y  2  
animals mammals Canidae Canis familiaris dog Y  4  
animals mammals Canidae Canis familiaris (dingo) dingo   3  
animals mammals Dasyuridae Sminthopsis macroura stripe-faced dunnart  C  5  
animals mammals Dasyuridae Planigale maculata common planigale  C  1  
animals mammals Dasyuridae Planigale tenuirostris narrow-nosed planigale  C  1  
animals mammals Emballonuridae Saccolaimus flaviventris yellow-bellied sheathtail bat  C  3  
animals mammals Equidae Equus caballus horse Y  4  
animals mammals Felidae Felis catus cat Y  7  
animals mammals Leporidae Oryctolagus cuniculus rabbit Y  60  
animals mammals Leporidae Lepus europaeus European brown hare Y  2  
animals mammals Macropodidae Wallabia bicolor swamp wallaby  C  9  
animals mammals Macropodidae Petrogale herberti Herbert's rock-wallaby  C  2  
animals mammals Macropodidae Macropus giganteus eastern grey kangaroo  C  70  
animals mammals Macropodidae Macropus robustus common wallaroo  C  5  
animals mammals Macropodidae Macropus dorsalis black-striped wallaby  C  3  
animals mammals Macropodidae Onychogalea fraenata bridled nailtail wallaby  E E 1  
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animals mammals Macropodidae Lagorchestes conspicillatus spectacled hare-wallaby  C  1  
animals mammals Molossidae Tadarida australis white-striped freetail bat  C  2  
animals mammals Molossidae Chaerephon jobensis northern freetail bat  C  1  
animals mammals Molossidae Mormopterus lumsdenae northern free-tailed bat  C  1  
animals mammals Molossidae Mormopterus ridei eastern free-tailed bat  C  1  
animals mammals Molossidae Mormopterus sp.   1  
animals mammals Muridae Pseudomys gracilicaudatus eastern chestnut mouse  C  1  
animals mammals Muridae Leggadina forresti Forrest's mouse  C  2  
animals mammals Muridae Rattus sordidus canefield rat  C  1  
animals mammals Muridae Rattus tunneyi pale field-rat  C  2  
animals mammals Muridae Mus musculus house mouse Y  9  
animals mammals Muridae Pseudomys delicatulus delicate mouse  C  16  
animals mammals Muridae Hydromys chrysogaster water rat  C  4  
animals mammals Petauridae Petaurus breviceps sugar glider  C  6/1
animals mammals Phalangeridae Trichosurus vulpecula common brushtail possum  C  12  
animals mammals Phascolarctidae Phascolarctos cinereus koala  V V 4  
animals mammals Potoroidae Bettongia gaimardi gaimardi eastern bettong  PE EX 1  
animals mammals Potoroidae Aepyprymnus rufescens rufous bettong  C  25  
animals mammals Pseudocheiridae Petauroides volans greater glider  V V 3  
animals mammals Pteropodidae Pteropus scapulatus little red flying-fox  C  3  
animals mammals Suidae Sus scrofa pig Y  5  
animals mammals Tachyglossidae Tachyglossus aculeatus short-beaked echidna  SL  14  
animals mammals Vespertilionidae Chalinolobus gouldii Gould's wattled bat  C  4/1
animals mammals Vespertilionidae Chalinolobus picatus little pied bat  C  3  
animals mammals Vespertilionidae Nyctophilus sp.   1  
animals mammals Vespertilionidae Scotorepens sp.   2  
animals mammals Vespertilionidae Chalinolobus morio chocolate wattled bat  C  2  
animals mammals Vespertilionidae Nyctophilus gouldi Gould's long-eared bat  C  1  
animals mammals Vespertilionidae Vespadelus troughtoni eastern cave bat  C  2  
animals mammals Vespertilionidae Scotorepens greyii little broad-nosed bat  C  3  
animals mammals Vespertilionidae Scotorepens balstoni inland broad-nosed bat  C  2  
animals mammals Vespertilionidae Nyctophilus geoffroyi lesser long-eared bat  C  1  
animals ray-finned fishes Ambassidae Ambassis agassizii Agassiz's glassfish   13  
animals ray-finned fishes Anguillidae Anguilla reinhardtii longfin eel   6  
animals ray-finned fishes Apogonidae Glossamia aprion mouth almighty   6  
animals ray-finned fishes Ariidae Neoarius graeffei blue catfish   17  
animals ray-finned fishes Atherinidae Craterocephalus stercusmuscarum flyspecked hardyhead   9  
animals ray-finned fishes Belonidae Strongylura krefftii freshwater longtom   5  
animals ray-finned fishes Clupeidae Nematalosa erebi bony bream   213  
animals ray-finned fishes Eleotridae Philypnodon grandiceps flathead gudgeon   2  
animals ray-finned fishes Eleotridae Hypseleotris species 1 Midgley's carp gudgeon   11  
animals ray-finned fishes Eleotridae Hypseleotris compressa empire gudgeon   4  
animals ray-finned fishes Eleotridae Oxyeleotris lineolata sleepy cod   11  
animals ray-finned fishes Eleotridae Hypseleotris galii firetail gudgeon   1  
animals ray-finned fishes Eleotridae Mogurnda adspersa southern purplespotted gudgeon   5  
animals ray-finned fishes Eleotridae Hypseleotris klunzingeri western carp gudgeon   6  
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animals ray-finned fishes Melanotaeniidae Melanotaenia splendida splendida eastern rainbowfish   15  
animals ray-finned fishes Osteoglossidae Scleropages leichardti southern saratoga   6  
animals ray-finned fishes Percichthyidae Macquaria ambigua golden perch   27  
animals ray-finned fishes Plotosidae Tandanus tandanus freshwater catfish   21  
animals ray-finned fishes Plotosidae Neosilurus hyrtlii Hyrtl's catfish   26  
animals ray-finned fishes Pseudomugilidae Pseudomugil signifer Pacific blue eye   1  
animals ray-finned fishes Terapontidae Amniataba percoides barred grunter   10  
animals ray-finned fishes Terapontidae Scortum hillii leathery grunter   29  
animals ray-finned fishes Terapontidae Leiopotherapon unicolor spangled perch   15  
animals reptiles Agamidae Diporiphora sp.   1  
animals reptiles Agamidae Diporiphora nobbi nobbi  C  1  
animals reptiles Agamidae Amphibolurus burnsi Burns's dragon  C  1  
animals reptiles Agamidae Chlamydosaurus kingii frilled lizard  C  1  
animals reptiles Agamidae Intellagama lesueurii eastern water dragon  C  2  
animals reptiles Agamidae Lophognathus gilberti sensu lato Gilbert's dragon  C  3  
animals reptiles Agamidae Pogona barbata bearded dragon  C  8  
animals reptiles Boidae Morelia spilota carpet python  C  1  
animals reptiles Boidae Aspidites melanocephalus black-headed python  C  3  
animals reptiles Boidae Antaresia maculosa spotted python  C  6/1
animals reptiles Carphodactylidae Nephrurus asper spiny knob-tailed gecko  C  9  
animals reptiles Chelidae Rheodytes leukops Fitzroy River turtle  V V 3  
animals reptiles Chelidae Chelodina longicollis eastern snake-necked turtle  C  2  
animals reptiles Chelidae Elseya albagula southern snapping turtle  E CE 2  
animals reptiles Chelidae Emydura macquarii krefftii Krefft's river turtle  C  7  
animals reptiles Colubridae Boiga irregularis brown tree snake  C  4  
animals reptiles Colubridae Tropidonophis mairii freshwater snake  C  6  
animals reptiles Colubridae Dendrelaphis punctulatus green tree snake  C  3  
animals reptiles Diplodactylidae Oedura sp.   1  
animals reptiles Diplodactylidae Oedura tryoni southern spotted velvet gecko  C  1  
animals reptiles Diplodactylidae Amalosia rhombifer zig-zag gecko  C  2  
animals reptiles Diplodactylidae Oedura monilis sensu lato ocellated velvet gecko  C  11/1
animals reptiles Diplodactylidae Lucasium steindachneri Steindachner's gecko  C  12  
animals reptiles Diplodactylidae Diplodactylus platyurus eastern fat-tailed gecko  C  2  
animals reptiles Diplodactylidae Strophurus williamsi soft-spined gecko  C  5  
animals reptiles Elapidae Suta suta myall snake  C  7  
animals reptiles Elapidae Furina ornata orange-naped snake  C  2  
animals reptiles Elapidae Furina diadema red-naped snake  C  2  
animals reptiles Elapidae Demansia torquata collared whipsnake  C  1  
animals reptiles Elapidae Denisonia maculata ornamental snake  V V 1  
animals reptiles Elapidae Hoplocephalus bitorquatus pale-headed snake  C  1  
animals reptiles Elapidae Demansia psammophis yellow-faced whipsnake  C  2  
animals reptiles Elapidae Pseudonaja textilis eastern brown snake  C  2  
animals reptiles Elapidae Vermicella annulata bandy-bandy  C  2  
animals reptiles Elapidae Pseudechis australis king brown snake  C  2  
animals reptiles Elapidae Brachyurophis australis coral snake  C  2  
animals reptiles Elapidae Cryptophis boschmai Carpentaria whip snake  C  2  
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animals reptiles Gekkonidae Gehyra sp.   1  
animals reptiles Gekkonidae Gehyra dubia dubious dtella  C  7/1
animals reptiles Gekkonidae Heteronotia binoei Bynoe's gecko  C  60  
animals reptiles Gekkonidae Gehyra versicolor  C  2  
animals reptiles Gekkonidae Gehyra catenata chain-backed dtella  C  42/1
animals reptiles Pygopodidae Lialis burtonis Burton's legless lizard  C  5  
animals reptiles Pygopodidae Paradelma orientalis brigalow scaly-foot  C  4  
animals reptiles Pygopodidae Pygopus lepidopodus common scaly-foot  C  1  
animals reptiles Pygopodidae Pygopus schraderi eastern hooded scaly-foot  C  3  
animals reptiles Scincidae Lerista sp.   1  
animals reptiles Scincidae Cryptoblepharus virgatus sensu lato  C  3  
animals reptiles Scincidae Carlia munda shaded-litter rainbow-skink  C  2  
animals reptiles Scincidae Carlia vivax tussock rainbow-skink  C  1  
animals reptiles Scincidae Ctenotus sp.   1  
animals reptiles Scincidae Menetia greyii common dwarf skink  C  11  
animals reptiles Scincidae Ctenotus ingrami unspotted yellow-sided ctenotus  C  1  
animals reptiles Scincidae Lerista fragilis eastern mulch slider  C  29  
animals reptiles Scincidae Carlia pectoralis open-litter rainbow skink  C  2  
animals reptiles Scincidae Carlia schmeltzii robust rainbow-skink  C  1  
animals reptiles Scincidae Egernia striolata tree skink  C  2/1
animals reptiles Scincidae Ctenotus spaldingi straight-browed ctenotus  C  26  
animals reptiles Scincidae Tiliqua scincoides eastern blue-tongued lizard  C  1  
animals reptiles Scincidae Cryptoblepharus sp.   1  
animals reptiles Scincidae Lygisaurus foliorum tree-base litter-skink  C  6  
animals reptiles Scincidae Morethia boulengeri south-eastern morethia skink  C  48  
animals reptiles Scincidae Ctenotus taeniolatus copper-tailed skink  C  14  
animals reptiles Scincidae Morethia taeniopleura fire-tailed skink  C  2  
animals reptiles Scincidae Lerista punctatovittata eastern robust slider  C  10  
animals reptiles Scincidae Cryptoblepharus pannosus ragged snake-eyed skink  C  51  
animals reptiles Scincidae Cryptoblepharus metallicus metallic snake-eyed skink  C  1  
animals reptiles Scincidae Glaphyromorphus punctulatus fine-spotted mulch-skink  C  1  
animals reptiles Scincidae Carlia pectoralis sensu lato  C  5  
animals reptiles Scincidae Cryptoblepharus pulcher pulcher elegant snake-eyed skink  C  2  
animals reptiles Scincidae Menetia sp.   1  
animals reptiles Varanidae Varanus tristis black-tailed monitor  C  7  
animals reptiles Varanidae Varanus gouldii sand monitor  C  1  
plants Ulvophyceae Ulotrichaceae Ulothrix cylindricum  C  1/1
plants land plants Acanthaceae Brunoniella australis blue trumpet  C  1/1
plants land plants Acanthaceae Rostellularia adscendens var. adscendens  C  1  
plants land plants Acanthaceae Dipteracanthus australasicus  C  1  
plants land plants Acanthaceae Dipteracanthus australasicus subsp. corynothecus  C  1/1
plants land plants Acanthaceae Pseuderanthemum variabile pastel flower  C  2  
plants land plants Aizoaceae Zaleya galericulata subsp. galericulata  C  1  
plants land plants Aizoaceae Trianthema portulacastrum black pigweed Y  1  
plants land plants Aizoaceae Tetragonia tetragonoides New Zealand spinach  C  1  
plants land plants Alismataceae Caldesia oligococca  C  1  
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plants land plants Amaranthaceae Amaranthus mitchellii Boggabri weed  C  1/1
plants land plants Amaranthaceae Alternanthera denticulata lesser joyweed  C  2  
plants land plants Amaranthaceae Achyranthes aspera  C  2  
plants land plants Amaranthaceae Alternanthera nana hairy joyweed  C  2/1
plants land plants Amaranthaceae Nyssanthes diffusa barbed-wire weed  C  1  
plants land plants Amaranthaceae Alternanthera nodiflora joyweed  C  2  
plants land plants Amaranthaceae Deeringia amaranthoides redberry  C  1  
plants land plants Amaryllidaceae Crinum flaccidum Murray lily  C  2  
plants land plants Anacardiaceae Pleiogynium timorense Burdekin plum  C  1  
plants land plants Annonaceae Melodorum leichhardtii  C  1  
plants land plants Apocynaceae Marsdenia viridiflora subsp. viridiflora  C  1  
plants land plants Apocynaceae Marsdenia   1  
plants land plants Apocynaceae Parsonsia eucalyptophylla gargaloo  C  3/1
plants land plants Apocynaceae Cryptostegia grandiflora rubber vine Y  2  
plants land plants Apocynaceae Parsonsia plaesiophylla  C  1  
plants land plants Apocynaceae Parsonsia lanceolata northern silkpod  C  4/2
plants land plants Apocynaceae Marsdenia pleiadenia  C  1  
plants land plants Apocynaceae Marsdenia micradenia gymnema  C  1  
plants land plants Apocynaceae Vincetoxicum ovatum  C  1  
plants land plants Apocynaceae Alstonia constricta bitterbark  C  4/1
plants land plants Apocynaceae Secamone elliptica  C  1  
plants land plants Apocynaceae Cynanchum viminale  C  2  
plants land plants Apocynaceae Alyxia ruscifolia  C  1  
plants land plants Apocynaceae Alyxia magnifolia  C  1  
plants land plants Apocynaceae Carissa ovata currantbush  C  4  
plants land plants Apocynaceae Cynanchum viminale subsp. australe  C  1  
plants land plants Araliaceae Polyscias elegans celery wood  C  1  
plants land plants Arecaceae Livistona   1  
plants land plants Asphodelaceae Bulbine bulbosa golden lily  C  1  
plants land plants Asteraceae Vittadinia pustulata  C  1/1
plants land plants Asteraceae Xanthium occidentale Y  2  
plants land plants Asteraceae Senecio brigalowensis  C  2/2
plants land plants Asteraceae Verbesina encelioides crownbeard Y  1  
plants land plants Asteraceae Brachyscome dalbyensis  C  1  
plants land plants Asteraceae Pterocaulon serrulatum  C  1  
plants land plants Asteraceae Vittadinia pterochaeta rough fuzzweed  C  1/1
plants land plants Asteraceae Pterocaulon sphacelatum applebush  C  1  
plants land plants Asteraceae Parthenium hysterophorus parthenium weed Y  3/2
plants land plants Asteraceae Symphyotrichum subulatum Y  1  
plants land plants Asteraceae Chrysocephalum apiculatum yellow buttons  C  1  
plants land plants Asteraceae Sphaeromorphaea subintegra  C  1  
plants land plants Asteraceae Emilia sonchifolia var. sonchifolia Y  1/1
plants land plants Asteraceae Acmella grandiflora var. brachyglossa  C  1  
plants land plants Asteraceae Euchiton sphaericus  C  1  
plants land plants Asteraceae Vittadinia sulcata native daisy  C  1  
plants land plants Asteraceae Flaveria trinervia Y  1/1
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plants land plants Asteraceae Calotis lappulacea yellow burr daisy  C  2/2
plants land plants Asteraceae Sonchus oleraceus common sowthistle Y  1/1
plants land plants Asteraceae Olearia canescens  C  1  
plants land plants Asteraceae Eclipta prostrata white eclipta Y  2/1
plants land plants Asteraceae Camptacra barbata  C  1/1
plants land plants Asteraceae Centipeda minima  C  1  
plants land plants Asteraceae Calotis cuneata  C  2/1
plants land plants Asteraceae Sonchus asper rough sowthistle Y  1  
plants land plants Asteraceae Bidens pilosa Y  1  
plants land plants Asteraceae Brachyscome   1  
plants land plants Asteraceae Senecio   1  
plants land plants Asteraceae Glossocardia bidens native cobbler's pegs  C  1  
plants land plants Asteraceae Erigeron bonariensis Y  1/1
plants land plants Asteraceae Pterocaulon redolens  C  1  
plants land plants Bignoniaceae Pandorea pandorana wonga vine  C  2  
plants land plants Boraginaceae Ehretia membranifolia weeping koda  C  2  
plants land plants Boraginaceae Heliotropium tenuifolium  C  1/1
plants land plants Boraginaceae Heliotropium ovalifolium  C  1/1
plants land plants Boraginaceae Heliotropium indicum Y  1/1
plants land plants Brassicaceae Rorippa eustylis  C  1/1
plants land plants Bryaceae Gemmabryum pachytheca  C  1/1
plants land plants Byttneriaceae Melochia pyramidata Y  2/1
plants land plants Cactaceae Opuntia tomentosa velvety tree pear Y  3  
plants land plants Cactaceae Harrisia martinii Y  2/1
plants land plants Caesalpiniaceae Senna gaudichaudii  C  1  
plants land plants Caesalpiniaceae Lysiphyllum hookeri Queensland ebony  C  1  
plants land plants Caesalpiniaceae Senna artemisioides  C  1  
plants land plants Caesalpiniaceae Senna coronilloides  C  1  
plants land plants Caesalpiniaceae Lysiphyllum carronii ebony tree  C  3  
plants land plants Caesalpiniaceae Parkinsonia aculeata parkinsonia Y  5/4
plants land plants Caesalpiniaceae Senna artemisioides subsp. coriacea  C  1  
plants land plants Caesalpiniaceae Cassia brewsteri  C  4/3
plants land plants Caesalpiniaceae Senna circinnata  C  1  
plants land plants Caesalpiniaceae Cassia tomentella  C  1  
plants land plants Campanulaceae Wahlenbergia   1  
plants land plants Campanulaceae Lobelia concolor  C  1  
plants land plants Campanulaceae Wahlenbergia gracilis sprawling bluebell  C  1  
plants land plants Capparaceae Capparis lasiantha nipan  C  2  
plants land plants Capparaceae Capparis ornans  C  1  
plants land plants Capparaceae Capparis arborea brush caper berry  C  1  
plants land plants Capparaceae Capparis canescens  C  1  
plants land plants Capparaceae Capparis anomala  C  3/1
plants land plants Capparaceae Capparis mitchellii  C  2  
plants land plants Caryophyllaceae Cerastium glomeratum mouse ear chickweed Y  1  
plants land plants Casuarinaceae Casuarina cunninghamiana  C  1  
plants land plants Celastraceae Elaeodendron australe  C  1  

Page 11 of 20
Queensland Government Wildlife Online - Extract Date 07/05/2020 at 16:20:08



Kingdom Class Family Scientific Name Common Name I Q A Records

plants land plants Celastraceae Denhamia cunninghamii  C  1  
plants land plants Celastraceae Denhamia disperma  C  1  
plants land plants Celastraceae Denhamia oleaster  C  5/2
plants land plants Celastraceae Denhamia bilocularis  C  1  
plants land plants Celastraceae Siphonodon australis ivorywood  C  1  
plants land plants Chenopodiaceae Salsola australis  C  2  
plants land plants Chenopodiaceae Sclerolaena birchii galvanised burr  C  1/1
plants land plants Chenopodiaceae Einadia polygonoides knotweed goosefoot  C  2/1
plants land plants Chenopodiaceae Enchylaena tomentosa  C  2  
plants land plants Chenopodiaceae Sclerolaena muricata  C  1  
plants land plants Chenopodiaceae Atriplex elachophylla  C  1  
plants land plants Chenopodiaceae Sclerolaena calcarata red burr  C  1/1
plants land plants Chenopodiaceae Sclerolaena anisacanthoides yellow burr  C  1  
plants land plants Chenopodiaceae Chenopodium desertorum subsp. anidiophyllum  C  1  
plants land plants Chenopodiaceae Dysphania valida  C  1/1
plants land plants Chenopodiaceae Einadia nutans  C  1  
plants land plants Chenopodiaceae Chenopodium   1  
plants land plants Chenopodiaceae Atriplex muelleri lagoon saltbush  C  2  
plants land plants Chenopodiaceae Einadia trigonos  C  1  
plants land plants Cleomaceae Cleome viscosa tick-weed  C  1/1
plants land plants Combretaceae Macropteranthes fitzalanii  C  1  
plants land plants Combretaceae Terminalia porphyrocarpa  C  1  
plants land plants Combretaceae Terminalia oblongata subsp. oblongata  C  2  
plants land plants Commelinaceae Commelina lanceolata  C  1  
plants land plants Commelinaceae Commelina ensifolia scurvy grass  C  1  
plants land plants Commelinaceae Murdannia graminea murdannia  C  1  
plants land plants Convolvulaceae Convolvulus graminetinus  C  2/2
plants land plants Convolvulaceae Jacquemontia paniculata  C  1/1
plants land plants Convolvulaceae Evolvulus alsinoides  C  2  
plants land plants Convolvulaceae Convolvulus arvensis Y  1  
plants land plants Convolvulaceae Polymeria pusilla  C  1  
plants land plants Crassulaceae Bryophyllum delagoense Y  1  
plants land plants Cucurbitaceae Neoalsomitra capricornica  C  1  
plants land plants Cucurbitaceae Zehneria cunninghamii slender cucumber  C  1  
plants land plants Cupressaceae Callitris glaucophylla white cypress pine  C  1  
plants land plants Cyperaceae Cyperus gilesii  C  1/1
plants land plants Cyperaceae Cyperus haspan  C  1  
plants land plants Cyperaceae Cyperus fulvus  C  1  
plants land plants Cyperaceae Cyperus   1  
plants land plants Cyperaceae Cyperus exaltatus tall flatsedge  C  1  
plants land plants Cyperaceae Cyperus rigidellus  C  1  
plants land plants Cyperaceae Scleria sphacelata  C  1  
plants land plants Cyperaceae Cyperus gymnocaulos spiny flatsedge  C  1  
plants land plants Cyperaceae Fimbristylis dichotoma common fringe-rush  C  1  
plants land plants Cyperaceae Cyperus bowmanni  C  1/1
plants land plants Cyperaceae Cyperus isabellinus  C  1/1
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plants land plants Cyperaceae Cyperus concinnus  C  1  
plants land plants Cyperaceae Cyperus gracilis  C  2  
plants land plants Dioscoreaceae Dioscorea transversa native yam  C  1  
plants land plants Ebenaceae Diospyros geminata scaly ebony  C  1  
plants land plants Ebenaceae Diospyros humilis small-leaved ebony  C  2  
plants land plants Elatinaceae Elatine gratioloides waterwort  C  1  
plants land plants Erythroxylaceae Erythroxylum australe cocaine tree  C  4/1
plants land plants Euphorbiaceae Croton acronychioides thick-leaved croton  C  1  
plants land plants Euphorbiaceae Mallotus claoxyloides green kamala  C  1  
plants land plants Euphorbiaceae Mallotus philippensis red kamala  C  1  
plants land plants Euphorbiaceae Excoecaria dallachyana scrub poison tree  C  1  
plants land plants Euphorbiaceae Ricinocarpos ledifolius scrub wedding bush  C  1  
plants land plants Euphorbiaceae Tragia novae-hollandiae stinging-vine  C  1  
plants land plants Euphorbiaceae Euphorbia tannensis subsp. tannensis  C  1  
plants land plants Euphorbiaceae Euphorbia tannensis subsp. eremophila  C  1/1
plants land plants Euphorbiaceae Euphorbia   1  
plants land plants Euphorbiaceae Croton insularis Queensland cascarilla  C  1  
plants land plants Euphorbiaceae Ricinus communis castor oil bush Y  1/1
plants land plants Euphorbiaceae Acalypha eremorum soft acalypha  C  2  
plants land plants Euphorbiaceae Euphorbia laciniloba  C  1/1
plants land plants Euphorbiaceae Euphorbia drummondii  C  2  
plants land plants Euphorbiaceae Alchornea ilicifolia native holly  C  1  
plants land plants Euphorbiaceae Croton phebalioides narrow-leaved croton  C  2  
plants land plants Euphorbiaceae Claoxylon tenerifolium Queensland brittlewood  C  1  
plants land plants Fabaceae Erythrina vespertilio  C  1  
plants land plants Fabaceae Cullen tenax emu-foot  C  1  
plants land plants Fabaceae Crotalaria dissitiflora subsp. dissitiflora  C  1  
plants land plants Fabaceae Hovea longipes brush hovea  C  1  
plants land plants Fabaceae Glycine falcata  C  1  
plants land plants Fabaceae Lotus australis Australian trefoil  C  1  
plants land plants Fabaceae Crotalaria juncea sunhemp Y  1/1
plants land plants Fabaceae Rhynchosia minima  C  1  
plants land plants Fabaceae Aeschynomene indica budda pea  C  1  
plants land plants Fabaceae Stylosanthes scabra Y  2/1
plants land plants Fabaceae Indigofera linifolia  C  2/1
plants land plants Fabaceae Indigofera pratensis  C  1  
plants land plants Fabaceae Tephrosia brachyodon  C  1  
plants land plants Fabaceae Desmodium macrocarpum  C  1/1
plants land plants Fabaceae Austrosteenisia blackii bloodvine  C  1  
plants land plants Fabaceae Desmodium campylocaulon  C  1  
plants land plants Fabaceae Macroptilium lathyroides Y  2/2
plants land plants Fabaceae Rhynchosia minima var. minima  C  1  
plants land plants Fabaceae Sesbania cannabina var. cannabina  C  1  
plants land plants Fabaceae Galactia tenuiflora var. macrantha  C  2/2
plants land plants Fabaceae Glycine clandestina var. clandestina  C  1  
plants land plants Fabaceae Zornia muelleriana subsp. muelleriana  C  1/1
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plants land plants Funariaceae Entosthodon smithhurstii  C  1/1
plants land plants Funariaceae Goniomitrium acuminatum subsp. enerve  C  2/2
plants land plants Goodeniaceae Brunonia australis blue pincushion  C  2  
plants land plants Haloragaceae Myriophyllum verrucosum water milfoil  C  1/1
plants land plants Haloragaceae Haloragis stricta  C  1  
plants land plants Haloragaceae Haloragis aspera raspweed  C  1/1
plants land plants Hemerocallidaceae Geitonoplesium cymosum scrambling lily  C  1  
plants land plants Hemerocallidaceae Dianella longifolia  C  1  
plants land plants Hernandiaceae Gyrocarpus americanus  C  1  
plants land plants Hydrocharitaceae Vallisneria nana  C  2/2
plants land plants Hydrocharitaceae Ottelia ovalifolia swamp lily  C  2  
plants land plants Johnsoniaceae Tricoryne elatior yellow autumn lily  C  1  
plants land plants Juncaceae Juncus   2  
plants land plants Lamiaceae Coleus australis  C  1  
plants land plants Lamiaceae Teucrium junceum  C  1  
plants land plants Lamiaceae Glossocarya hemiderma  C  1  
plants land plants Lamiaceae Ocimum caryophyllinum  C  2/2
plants land plants Lamiaceae Basilicum polystachyon  C  2  
plants land plants Lamiaceae Clerodendrum tomentosum  C  1  
plants land plants Laxmanniaceae Lomandra longifolia  C  2  
plants land plants Loganiaceae Strychnos psilosperma strychnine tree  C  1  
plants land plants Loranthaceae Amyema quandang var. quandang  C  1  
plants land plants Loranthaceae Amyema quandang  C  1  
plants land plants Loranthaceae Lysiana subfalcata  C  1  
plants land plants Loranthaceae Dendrophthoe homoplastica  C  1/1
plants land plants Lythraceae Lythrum paradoxum  C  1  
plants land plants Malvaceae Abutilon oxycarpum var. incanum  C  1/1
plants land plants Malvaceae Abutilon fraseri subsp. fraseri  C  1  
plants land plants Malvaceae Abutilon oxycarpum var. oxycarpum  C  1  
plants land plants Malvaceae Sida laevis  C  1/1
plants land plants Malvaceae Sida spinosa spiny sida Y  2/2
plants land plants Malvaceae Sida fibulifera  C  2/1
plants land plants Malvaceae Sida trichopoda  C  2/1
plants land plants Malvaceae Abutilon auritum Chinese lantern  C  1  
plants land plants Malvaceae Hibiscus sturtii  C  1  
plants land plants Malvaceae Sida hackettiana  C  1  
plants land plants Malvaceae Sida cunninghamii  C  1  
plants land plants Malvaceae Abutilon otocarpum  C  1  
plants land plants Malvaceae Hibiscus verdcourtii  C  1/1
plants land plants Malvaceae Abelmoschus ficulneus native rosella  C  1/1
plants land plants Malvaceae Hibiscus brachysiphonius  C  1  
plants land plants Malvaceae Sida rohlenae subsp. rohlenae  C  1  
plants land plants Malvaceae Malvastrum americanum var. americanum Y  4/2
plants land plants Marsileaceae Marsilea hirsuta hairy nardoo  C  1  
plants land plants Marsileaceae Marsilea drummondii common nardoo  C  1  
plants land plants Meliaceae Turraea pubescens native honeysuckle  C  1  

Page 14 of 20
Queensland Government Wildlife Online - Extract Date 07/05/2020 at 16:20:08



Kingdom Class Family Scientific Name Common Name I Q A Records

plants land plants Meliaceae Owenia venosa crow's apple  C  1  
plants land plants Meliaceae Owenia acidula emu apple  C  2  
plants land plants Meliaceae Melia azedarach white cedar  C  1  
plants land plants Menispermaceae Tinospora smilacina snakevine  C  1  
plants land plants Mimosaceae Acacia cretata x Acacia leiocalyx  C  1/1
plants land plants Mimosaceae Acacia victoriae subsp. victoriae  C  1/1
plants land plants Mimosaceae Acacia julifera subsp. curvinervia  C  1/1
plants land plants Mimosaceae Acacia decora pretty wattle  C  1  
plants land plants Mimosaceae Acacia spania  NT  3/3
plants land plants Mimosaceae Acacia excelsa  C  1  
plants land plants Mimosaceae Acacia oswaldii miljee  C  1  
plants land plants Mimosaceae Acacia salicina doolan  C  2  
plants land plants Mimosaceae Acacia shirleyi lancewood  C  1  
plants land plants Mimosaceae Acacia leiocalyx  C  1  
plants land plants Mimosaceae Acacia melvillei  C  1/1
plants land plants Mimosaceae Acacia catenulata bendee  C  1  
plants land plants Mimosaceae Acacia rhodoxylon ringy rosewood  C  2  
plants land plants Mimosaceae Acacia aulacocarpa  C  1  
plants land plants Mimosaceae Acacia harpophylla brigalow  C  3  
plants land plants Mimosaceae Acacia bancroftiorum  C  1/1
plants land plants Mimosaceae Acacia fasciculifera scaly bark  C  1  
plants land plants Mimosaceae Vachellia farnesiana Y  3/1
plants land plants Mimosaceae Archidendropsis basaltica red lancewood  C  1  
plants land plants Mimosaceae Archidendropsis thozetiana  C  1  
plants land plants Mimosaceae Acacia excelsa subsp. excelsa  C  1/1
plants land plants Mimosaceae Neptunia gracilis forma gracilis  C  4/2
plants land plants Moraceae Ficus opposita  C  2/1
plants land plants Moraceae Ficus obliqua  C  1  
plants land plants Myrsinaceae Myrsine variabilis  C  1  
plants land plants Myrtaceae Eucalyptus exserta Queensland peppermint  C  1/1
plants land plants Myrtaceae Corymbia citriodora spotted gum  C  1  
plants land plants Myrtaceae Eucalyptus coolabah coolabah  C  2  
plants land plants Myrtaceae Eucalyptus populnea poplar box  C  3  
plants land plants Myrtaceae Melaleuca bracteata  C  2  
plants land plants Myrtaceae Corymbia dallachiana  C  2  
plants land plants Myrtaceae Eucalyptus tereticornis subsp. tereticornis  C  1  
plants land plants Myrtaceae Corymbia clarksoniana  C  1  
plants land plants Myrtaceae Eucalyptus cambageana Dawson gum  C  2  
plants land plants Myrtaceae Eucalyptus thozetiana  C  3  
plants land plants Myrtaceae Melaleuca leucadendra broad-leaved tea-tree  C  1  
plants land plants Myrtaceae Corymbia erythrophloia variable-barked bloodwood  C  1  
plants land plants Myrtaceae Eucalyptus orgadophila mountain coolibah  C  1/1
plants land plants Myrtaceae Eucalyptus raveretiana black ironbox  C V 1  
plants land plants Myrtaceae Lophostemon suaveolens swamp box  C  1  
plants land plants Myrtaceae Eucalyptus melanophloia  C  3  
plants land plants Myrtaceae Eucalyptus tereticornis  C  1  
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plants land plants Myrtaceae Melaleuca trichostachya  C  1/1
plants land plants Myrtaceae Eucalyptus crebra narrow-leaved red ironbark  C  2  
plants land plants Myrtaceae Backhousia kingii  C  1  
plants land plants Myrtaceae Gossia bidwillii  C  1  
plants land plants Myrtaceae Corymbia tessellaris Moreton Bay ash  C  3  
plants land plants Nyctaginaceae Boerhavia   1  
plants land plants Nyctaginaceae Boerhavia sp. (St George A.Hill AQ399299)  C  1/1
plants land plants Nyctaginaceae Boerhavia dominii  C  2/1
plants land plants Oleaceae Jasminum didymum  C  1  
plants land plants Oleaceae Notelaea microcarpa  C  2  
plants land plants Oleaceae Jasminum didymum subsp. racemosum  C  2  
plants land plants Onagraceae Ludwigia octovalvis willow primrose  C  2  
plants land plants Onagraceae Ludwigia peploides subsp. montevidensis  C  2  
plants land plants Orchidaceae Dockrillia bowmanii scrub pencil orchid  C  1  
plants land plants Orchidaceae Cymbidium canaliculatum  C  2  
plants land plants Oxalidaceae Oxalis perennans  C  1/1
plants land plants Oxalidaceae Oxalis corniculata Y  2  
plants land plants Papaveraceae Argemone ochroleuca subsp. ochroleuca Mexican poppy Y  2/1
plants land plants Passifloraceae Passiflora foetida Y  1/1
plants land plants Passifloraceae Passiflora aurantia  C  1  
plants land plants Phyllanthaceae Phyllanthus virgatus  C  1  
plants land plants Phyllanthaceae Bridelia leichhardtii  C  1  
plants land plants Phyllanthaceae Breynia oblongifolia  C  1  
plants land plants Phyllanthaceae Flueggea leucopyrus  C  2/1
plants land plants Phyllanthaceae Phyllanthus gunnii  C  1  
plants land plants Phyllanthaceae Phyllanthus carpentariae  C  1/1
plants land plants Phyllanthaceae Phyllanthus maderaspatensis var. maderaspatensis  C  1  
plants land plants Picrodendraceae Petalostigma pubescens quinine tree  C  2  
plants land plants Pittosporaceae Bursaria incana  C  1  
plants land plants Pittosporaceae Pittosporum spinescens  C  1  
plants land plants Pittosporaceae Auranticarpa rhombifolia  C  1  
plants land plants Pittosporaceae Pittosporum angustifolium  C  1  
plants land plants Plantaginaceae Stemodia pubescens  C  1/1
plants land plants Plantaginaceae Plantago cunninghamii sago weed  C  1  
plants land plants Plumbaginaceae Plumbago zeylanica native plumbago  C  4/2
plants land plants Poaceae Bothriochloa bladhii subsp. bladhii  C  1  
plants land plants Poaceae Dichanthium sericeum subsp. sericeum  C  2/1
plants land plants Poaceae Panicum decompositum var. decompositum  C  1/1
plants land plants Poaceae Aristida jerichoensis var. subspinulifera  C  1/1
plants land plants Poaceae Cleistochloa sp. (Duaringa K.B.Addison 42)  C  1/1
plants land plants Poaceae Panicum queenslandicum var. queenslandicum  C  1/1
plants land plants Poaceae Digitaria divaricatissima var. divaricatissima  C  1/1
plants land plants Poaceae Aristida   1  
plants land plants Poaceae Eriachne   1  
plants land plants Poaceae Dichanthium   1/1
plants land plants Poaceae Melinis repens red natal grass Y  3  
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plants land plants Poaceae Chloris inflata purpletop chloris Y  1/1
plants land plants Poaceae Chloris virgata feathertop rhodes grass Y  1  
plants land plants Poaceae Panicum effusum  C  1  
plants land plants Poaceae Eragrostis minor smaller stinkgrass Y  1  
plants land plants Poaceae Eriochloa crebra spring grass  C  2/1
plants land plants Poaceae Sporobolus laxus  C  1  
plants land plants Poaceae Themeda triandra kangaroo grass  C  1  
plants land plants Poaceae Urochloa foliosa  C  1/1
plants land plants Poaceae Astrebla lappacea curly mitchell grass  C  2/1
plants land plants Poaceae Cenchrus ciliaris Y  3/1
plants land plants Poaceae Digitaria brownii  C  1/1
plants land plants Poaceae Sporobolus caroli fairy grass  C  1  
plants land plants Poaceae Thellungia advena coolibah grass  C  1/1
plants land plants Poaceae Aristida leptopoda white speargrass  C  1  
plants land plants Poaceae Aristida personata  C  1/1
plants land plants Poaceae Astrebla squarrosa bull mitchell grass  C  1  
plants land plants Poaceae Cenchrus setigerus Y  1/1
plants land plants Poaceae Chrysopogon fallax  C  1  
plants land plants Poaceae Digitaria bicornis  C  1  
plants land plants Poaceae Echinochloa colona awnless barnyard grass Y  1  
plants land plants Poaceae Eragrostis sororia  C  1/1
plants land plants Poaceae Eriachne mucronata  C  1  
plants land plants Poaceae Paspalum distichum water couch Y  1  
plants land plants Poaceae Enneapogon gracilis slender nineawn  C  2/1
plants land plants Poaceae Enteropogon ramosus  C  1  
plants land plants Poaceae Megathyrsus maximus Y  1  
plants land plants Poaceae Tragus australianus small burr grass  C  2  
plants land plants Poaceae Cymbopogon refractus barbed-wire grass  C  1  
plants land plants Poaceae Eragrostis lacunaria purple lovegrass  C  1/1
plants land plants Poaceae Panicum decompositum  C  2  
plants land plants Poaceae Paspalum longifolium  C  1  
plants land plants Poaceae Sporobolus scabridus  C  2/2
plants land plants Poaceae Echinochloa esculenta Japanese millet Y  1  
plants land plants Poaceae Heteropogon contortus black speargrass  C  1  
plants land plants Poaceae Iseilema vaginiflorum red flinders grass  C  1  
plants land plants Poaceae Sporobolus disjunctus  C  1/1
plants land plants Poaceae Alloteropsis semialata cockatoo grass  C  1  
plants land plants Poaceae Aristida caput-medusae  C  1  
plants land plants Poaceae Bothriochloa decipiens  C  1  
plants land plants Poaceae Bothriochloa ewartiana desert bluegrass  C  1/1
plants land plants Poaceae Brachyachne convergens common native couch  C  1  
plants land plants Poaceae Digitaria leucostachya  C  1  
plants land plants Poaceae Enneapogon polyphyllus leafy nineawn  C  1/1
plants land plants Poaceae Enteropogon acicularis curly windmill grass  C  1  
plants land plants Poaceae Paspalidium globoideum sago grass  C  2/2
plants land plants Poaceae Paspalidium jubiflorum warrego grass  C  1  
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plants land plants Poaceae Setaria paspalidioides  C  2/2
plants land plants Poaceae Sporobolus pyramidalis Y  1/1
plants land plants Poaceae Thyridolepis xerophila  C  1/1
plants land plants Poaceae Ancistrachne uncinulata hooky grass  C  4/2
plants land plants Poaceae Dactyloctenium radulans button grass  C  2  
plants land plants Poaceae Paspalidium caespitosum brigalow grass  C  1  
plants land plants Poaceae Sporobolus actinocladus katoora grass  C  1  
plants land plants Poaceae Austrostipa verticillata slender bamboo grass  C  1  
plants land plants Poaceae Dichanthium queenslandicum  V E 4/4
plants land plants Poaceae Eriochloa pseudoacrotricha  C  1/1
plants land plants Poaceae Hyparrhenia rufa subsp. rufa Y  1/1
plants land plants Poaceae Cynodon dactylon var. dactylon Y  1  
plants land plants Poaceae Aristida holathera var. holathera  C  3/2
plants land plants Poaceae Panicum decompositum var. tenuius  C  1/1
plants land plants Polygonaceae Polygonum plebeium small knotweed  C  1/1
plants land plants Polygonaceae Antigonon leptopus Y  1/1
plants land plants Polygonaceae Duma florulenta  C  1  
plants land plants Polygonaceae Persicaria orientalis princes feathers  C  2/1
plants land plants Polygonaceae Persicaria attenuata  C  2  
plants land plants Polygonaceae Emex  C  1  
plants land plants Pontederiaceae Monochoria cyanea  C  1  
plants land plants Portulacaceae Calandrinia pickeringii  C  1  
plants land plants Portulacaceae Portulaca pilosa Y  1  
plants land plants Portulacaceae Portulaca oleracea pigweed Y  2  
plants land plants Portulacaceae Portulaca filifolia  C  2/1
plants land plants Potamogetonaceae Potamogeton tricarinatus floating pondweed  C  1  
plants land plants Proteaceae Hakea lorea subsp. lorea  C  1  
plants land plants Proteaceae Grevillea parallela  C  2/2
plants land plants Proteaceae Grevillea striata beefwood  C  2  
plants land plants Proteaceae Grevillea helmsiae  C  1  
plants land plants Pteridaceae Cheilanthes sieberi  C  1  
plants land plants Pteridaceae Cheilanthes distans bristly cloak fern  C  1  
plants land plants Pteridaceae Cheilanthes sieberi subsp. sieberi  C  1  
plants land plants Putranjivaceae Drypetes deplanchei grey boxwood  C  1  
plants land plants Rhamnaceae Alphitonia excelsa soap tree  C  3  
plants land plants Rhamnaceae Ventilago viminalis supplejack  C  2/1
plants land plants Rubiaceae Psydrax odorata  C  2  
plants land plants Rubiaceae Coelospermum reticulatum  C  1  
plants land plants Rubiaceae Everistia vacciniifolia  C  1  
plants land plants Rubiaceae Psychotria daphnoides  C  1  
plants land plants Rubiaceae Pavetta australiensis  C  1  
plants land plants Rubiaceae Antirhea putaminosa  C  1  
plants land plants Rubiaceae Psydrax oleifolia  C  1  
plants land plants Rubiaceae Psydrax johnsonii  C  1/1
plants land plants Rubiaceae Psydrax attenuata  C  1  
plants land plants Rubiaceae Dentella repens dentella  C  1/1
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plants land plants Rutaceae Geijera parviflora wilga  C  2  
plants land plants Rutaceae Citrus glauca  C  2  
plants land plants Rutaceae Phebalium glandulosum subsp. glandulosum  C  1/1
plants land plants Rutaceae Murraya paniculata 'Exotica' Y  1  
plants land plants Rutaceae Coatesia paniculata  C  1  
plants land plants Rutaceae Flindersia dissosperma  C  4/2
plants land plants Rutaceae Acronychia pauciflora soft acronychia  C  1  
plants land plants Rutaceae Geijera salicifolia brush wilga  C  1  
plants land plants Rutaceae Dinosperma erythrococcum  C  1  
plants land plants Santalaceae Exocarpos latifolius  C  1  
plants land plants Santalaceae Santalum lanceolatum  C  2  
plants land plants Sapindaceae Dodonaea viscosa subsp. spatulata  C  1/1
plants land plants Sapindaceae Dodonaea viscosa subsp. viscosa  C  1  
plants land plants Sapindaceae Alectryon subdentatus  C  1  
plants land plants Sapindaceae Alectryon diversifolius scrub boonaree  C  2  
plants land plants Sapindaceae Alectryon oleifolius subsp. elongatus  C  2/2
plants land plants Sapindaceae Cardiospermum halicacabum var. halicacabum Y  1/1
plants land plants Sapindaceae Elattostachys xylocarpa white tamarind  C  1  
plants land plants Sapindaceae Alectryon connatus grey birds-eye  C  1  
plants land plants Sapindaceae Atalaya hemiglauca  C  3  
plants land plants Sapotaceae Planchonella cotinifolia var. pubescens  C  1  
plants land plants Scrophulariaceae Eremophila longifolia berrigan  C  1  
plants land plants Scrophulariaceae Eremophila mitchellii  C  2  
plants land plants Scrophulariaceae Myoporum acuminatum coastal boobialla  C  2  
plants land plants Scrophulariaceae Eremophila maculata  C  1  
plants land plants Scrophulariaceae Eremophila debilis winter apple  C  1/1
plants land plants Simaroubaceae Ailanthus triphysa white siris  C  1  
plants land plants Solanaceae Solanum esuriale quena  C  1  
plants land plants Solanaceae Solanum densevestitum  C  1  
plants land plants Solanaceae Physalis lanceifolia Y  1  
plants land plants Solanaceae Solanum stelligerum devil's needles  C  1  
plants land plants Solanaceae Solanum adenophorum  E  1  
plants land plants Solanaceae Solanum elachophyllum  E  3/2
plants land plants Sparrmanniaceae Grewia latifolia dysentery plant  C  2  
plants land plants Sparrmanniaceae Corchorus trilocularis  C  1  
plants land plants Sparrmanniaceae Grewia scabrella  C  1/1
plants land plants Sterculiaceae Brachychiton bidwillii little kurrajong  C  1  
plants land plants Sterculiaceae Brachychiton australis broad-leaved bottle tree  C  2  
plants land plants Sterculiaceae Sterculia quadrifida peanut tree  C  1  
plants land plants Sterculiaceae Brachychiton rupestris  C  3  
plants land plants Surianaceae Cadellia pentastylis ooline  V V 1  
plants land plants Thymelaeaceae Pimelea haematostachya  C  1/1
plants land plants Thymelaeaceae Pimelea microcephala subsp. microcephala  C  2/2
plants land plants Typhaceae Typha orientalis broad-leaved cumbungi  C  1  
plants land plants Urticaceae Dendrocnide photiniphylla shiny-leaved stinging tree  C  1  
plants land plants Verbenaceae Verbena africana  C  1/1
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plants land plants Violaceae Afrohybanthus enneaspermus  C  1/1
plants land plants Viscaceae Viscum articulatum flat mistletoe  C  1  
plants land plants Vitaceae Cissus reniformis  C  1  
plants land plants Vitaceae Clematicissus opaca  C  3  
plants land plants Vitaceae Cissus oblonga  C  1  
plants land plants Vitaceae Cayratia acris hairy grape  C  1  
plants land plants Vitaceae Cissus repens  C  1  
plants land plants Vitaceae Cayratia clematidea slender grape  C  1  
plants land plants Xanthorrhoeaceae Xanthorrhoea johnsonii  C  1  
plants land plants Zygophyllaceae Tribulus terrestris caltrop  C  1  

CODES

I - Y indicates that the taxon is introduced to Queensland and has naturalised.

Q - Indicates the Queensland conservation status of each taxon under the Nature Conservation Act 1992. The codes are Extinct in the Wild (PE), Endangered (E),
Vulnerable (V), Near Threatened (NT), Least Concern (C) or Not Protected ( ).

A - Indicates the Australian conservation status of each taxon under the Environment Protection and Biodiversity Conservation Act 1999. The values of EPBC are
Conservation Dependent (CD), Critically Endangered (CE), Endangered (E), Extinct (EX), Extinct in the Wild (XW) and Vulnerable (V).

Records – The first number indicates the total number of records of the taxon for the record option selected (i.e. All, Confirmed or Specimens).
This number is output as 99999 if it equals or exceeds this value.  The second number located after the / indicates the number of specimen records for the taxon.
This number is output as 999 if it equals or exceeds this value.
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Description IESC Comments*  Response in PER  

*IESC comments are duplicated from IESC responses to questions from DAWE regarding the initial draft PER (SLR, 2020), as outlined in IESC letter “Advice to decision maker on coal mining project, IESC 2020-
115: Fairhill Coal Project (EPBC 2019/8549) -New Development”, dated 27 July 2020.  

 

DAWE Question 1: Can the Committee provide comment on whether the information provided in the PER, particularly the baseline and modelled data, and the 
conclusions drawn by the proponent, are sufficient to assess the project’s impacts to surface and ground water resources, GDEs and cumulative impacts with other 
proposed and existing projects? 

Surface Water 

1. 

 

Apart from some limited information on climate, no observational 
data have been presented in the 

Public Environmental Report (PER) (SLR 2020) that would allow 
adequate characterisation of the local baseline flow regime (e.g. 
ecologically important flow components such as timing and duration 
of low- and zero-flow periods) and surface water availability. The 
simulated streamflow and flood runoff have been generated using 
models that have not been calibrated, and the modelling results are 
presented in a manner that precludes comparison with regional 
information (e.g. streamflow and flood characteristics obtained from 
gauging of comparable catchments). In the absence of local 
observations and regional information, it is not possible to have 
confidence in the proponent’s predictions of impacts to surface 
water resources. 

 

A fully revised surface water assessment has been undertaken for this revision of 
the draft PER (refer Section 4.3.3) to address the IESC’s comments regarding the 
previously presented surface water assessment (SLR, 2020). 

A dynamic probabilistic simulation modelling approach, utilising the program 
Goldsim Pro v12.1, was adopted for the water balance model based on a daily 
climatic record for the site.  An integrated catchment yield analysis (Australian 
Water Balance Model, AWBM) for the site water catchments was also coupled with 
the water balance model. 

The key elements of the site water balance model are described in Section 4.3.3.4.1, 
with a schematic diagram representing the model (refer Figure 4-31).  

The AWBM used for the revised surface water assessment incorporated the 
following data and processes (refer Section 4.3.3.3):   

• Site rainfall and evaporation records;  

• SILO patched data beyond the site rainfall and evaporation records;  

• SILO patched data comprised of observations and interpolated daily data for 
selected monitoring stations (refer Section 4.3.3.4.3.2); and   

• Pre and post wet season reviews are calibrated to site records and usage data 
to validate model parameters and methodology.  

The AWBM incorporates the following elements:  
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• Catchment areas of structures (dams, pits etc);  

• Process water demands;  

• Rainfall and evaporation on a daily timestep;   

• Dust depression demands;  

• Groundwater infiltration and exfiltration in unlined structure (pits);   

• Ground surface conditions and runoff parameters; and   

• Estimates for the confidence limits in 5 percentile bands, and mean 
metrological conditions to account for mean, wet and dry rainfall years.   

The AWBM uses a daily timestep to estimate yield, accumulated volume, spill 
probability and identified water deficits (where applicable).  Where long term site 
specific data does not exist, default parameters can be derived in accordance with 
Boughton (2009) for ungauged catchments in Queensland and are utilised for 
multiple projects across the state.   

2.  Flood risk estimates were obtained using a rain-on-grid approach in 
which a two-dimensional hydrodynamic model (TUFLOW) was 
configured for the whole catchment area. The storage-routing flood 
event model (RORB) was used only to identify the duration of the 
rainfall event that yielded the largest floods for a given annual 
exceedance probability. This is a problematic approach to adopt in 
rural catchments which are not dominated by hydraulic controls 
(particularly given the coarse nature of the available topographic 
survey) and is not consistent with recommended practice (Ball and 
Weinmann, 2019). Given the nature of the design information used 
and the adopted modelling approach, the IESC has little confidence 
in the flood risk information provided by the proponent. 

A full revised surface water assessment has been undertaken for this revision of the 
draft PER (refer Section 4.3.3). The revised surface water section includes a revised 
flood impact assessment (refer Section 4.3.4) with revised flood modelling 
undertaken by ATCW to address the IESC’s comments. 

3. Controlled releases of mine-affected water from the project water 
management system are proposed. Releases would be made into 
tributaries of Sandy Creek (although the exact discharge points are 
not shown), which flows into Cooroora Creek (ATC Williams 2019, pp. 

Revised locations for the proposed gauging stations have been included in this 
revised draft of the PER with the additional location(s) in accordance with IESC 
recommendations (refer Section 4.3.5.2 and Section 5.2.3.1). 
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12, 30 and 36). Releases are proposed during “sufficient” flow events 
in accordance with a predetermined volumetric flow ratio, or when 
dilutions are >1:20 for mine water dam discharges (ATC Williams 
2019, Table 6, p. 30 and p.32). Details of what constitutes “sufficient” 
flow and justification of the flow ratio are required so that potential 
impacts on water quality can be assessed. It is proposed to install a 
flow gauging station approximately 2 km downstream of the project 
(ATC Williams 2019, p. 33 and Plate 16, p. 33); however, the IESC 
recommends a gauging station in Sandy Creek downstream of the 
proposed discharge points and before its confluence with Cooroora 
Creek. This should be done as early as possible to provide 
information with which to validate the streamflow estimates. 

 

A Receiving Environment Monitoring Program (REMP) will be developed for the FCP 
to address the construction, operation, and decommissioning phases of the project 
(refer Section 5.2.3).  The REMP will be finalised prior to commencing mining 
activities; and be Implemented for the duration of the mine life.   

The REMP will state the environmental objectives, performance criteria, 
monitoring, reporting, corrective actions and timing, required for management of 
potential impacts to relevant MNES and water resources.  The REMP is also being 
developed to address relevant conditions under the FCP EA (refer Section 5.2.3.2). 

The REMP will be developed to consider sensitive receiving waters and 
environmental values downstream of the mine, that could potentially be affected 
by any release of mine affected water (MAW).   

For the purpose of the REMP, the receiving environment of the FCP site is the waters 
of Cooroora Creek and Sandy Creek catchment, and the connected or surrounding 
waterways within 10 km downstream of the FCP release points, as presented in 
Appendix B, Figure 2 – ‘Mine Affected Water Release and Water Monitoring Points’.  

The primary aim of the REMP will be to report against Water Quality Objectives 
(WQOs) for local waterways potentially affected by discharge from the FCP site, and 
to assist in assessing aquatic ecosystem health.  This will be achieved through a 
number of objectives including: 

• Identifying and describing adverse impacts to surface water environmental 
values, quality and flows 

• Monitoring the effects of the FCP activities on the receiving environment 
periodically (under natural flow conditions), and while mine affected water is 
being discharged from the mine based on accurate and reliable monitoring data 
that takes into consideration temporal variation;  

• Monitoring from background reference sites (e.g. upstream) and downstream 
sites from the release locations specified in Appendix B, Table C6 - Receiving 
water upstream background sites and downstream monitoring points; and  
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• Monitoring and assessment of dissolved oxygen saturation, temperature and 
all water quality parameters as listed in Appendix B, Table C2- Mine Affected 
Water Release Limits, and Appendix B, Table C2-Release Contaminant Trigger 
Investigation Levels. 

4. The proponent considers that the only reduction in the Cooroora 
Creek catchment area will be the 340-ha area of the proposed pits, 
making up 1% of the catchment (SLR 2020a, p. 100). The surface 
water assessment was undertaken without knowledge of the 
configuration of the final landform. Assessment of potential impacts 
on downstream flows and the receiving environment from this 
reduction in catchment area and the final landform configuration 
should be updated when this information is available (see Paragraphs 
16, 18-19). 

A fully revised surface water assessment has been undertaken for this revision of 
the draft PER (refer Section 4.3.3). The revised site water balance modelling (refer 
Section Error! Reference source not found.) and newly proposed Surface Water 
Management Strategy (refer Section 4.3.3.4) have been undertaken with the input 
of the final proposed landform for the FCP (Section 4.3.2). 

 

5.  Assessment of the water quality of mine-affected water and its 
potential impacts on the receiving environment is very limited. The 
proponent has identified that water quality in the proposed site 
water dams will potentially be elevated in salts and contain 
suspended solids (ATC Williams 2019, p. 49). 

Leachates from overburden and coal rejects were assessed (Northern 
Resources 2018, pp. 15-24). 

However, no data on the water quality in Cooroora Creek are 
provided. The IESC considers further information on the quality of 
mine-affected water must be provided to adequately predict the 
potential effects of these controlled releases on downstream biota 
and ecological processes, especially those in riparian and instream 
areas. 

 

A Receiving Environment Monitoring Program (REMP) will be developed for the FCP 
to address the construction, operation, and decommissioning phases of the project 
(refer Section 5.2.3).  The REMP will be finalised prior to commencing mining 
activities; and be Implemented for the duration of the mine life.   

The REMP will state the environmental objectives, performance criteria, 
monitoring, reporting, corrective actions and timing, required for management of 
potential impacts to relevant MNES and water resources.  The REMP is also being 
developed to address relevant conditions under the FCP EA (refer Section 5.2.3.2). 

The REMP will be developed to consider sensitive receiving waters and 
environmental values downstream of the mine, that could potentially be affected 
by any release of mine affected water (MAW).   

For the purpose of the REMP, the receiving environment of the FCP site is the waters 
of Cooroora Creek and Sandy Creek catchment, and the connected or surrounding 
waterways within 10 km downstream of the FCP release points, as presented in 
Appendix B, Figure 2 – ‘Mine Affected Water Release and Water Monitoring Points’.  

The primary aim of the REMP will be to report against Water Quality Objectives 
(WQOs) for local waterways potentially affected by discharge from the FCP site, and 
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to assist in assessing aquatic ecosystem health.  This will be achieved through a 
number of objectives including: 

• Identifying and describing adverse impacts to surface water environmental 
values, quality and flows 

• Monitoring the effects of the FCP activities on the receiving environment 
periodically (under natural flow conditions), and while mine affected water is 
being discharged from the mine based on accurate and reliable monitoring data 
that takes into consideration temporal variation;  

• Monitoring from background reference sites (e.g. upstream) and downstream 
sites from the release locations specified in Appendix B, Table C6 - Receiving 
water upstream background sites and downstream monitoring points; and  

• Monitoring and assessment of dissolved oxygen saturation, temperature and 
all water quality parameters as listed in Appendix B, Table C2- Mine Affected 
Water Release Limits, and Appendix B, Table C2- Release Contaminant Trigger 
Investigation Levels. 

Groundwater 

6. The groundwater modelling information, both for the conceptual 
model and the two-dimensional (i.e. vertical cross-sections) steady-
state model, is presented with unsupported assumptions due to 
limited measurement and characterisation information, including 
reference to comparable sites. The information conveyed in the PER 
documentation provides the reader with a preliminary 
understanding of the likely impacts of the project on groundwater 
resources (predicted drawdown is depicted in SLR 2020b, Figure 30, 
p.65). However, the documentation lacks sufficient detail to 
accurately assess the impacts of the proposed project. The 
proponent should discuss the possible errors in the simulated 
drawdowns that may result from the currently used 2D steady-state 
representation of the groundwater flow system and how they are 
accounted for in the assessment (see IESC 2018). This lack of 
information reduces confidence in the simulated outputs.   

A revised groundwater assessment has been undertaken for this revision of the 
draft PER (refer Section 4.3.1). The revised groundwater assessment includes an 
updated conceptual model refer Section 4.3.1.2) with updated detailed cross 
sections representing the stratigraphy and lithology of the FCP site (refer Section 
4.3.1.2.1).   

A revised numerical model has also been undertaken (refer Section 4.3.1.3), which 
includes a model calibration (refer Section 4.3.1.3.3) and sensitivity analysis (refer 
Section 4.3.1.3.4).  The revised groundwater numerical also outlines any 
uncertainty in the model predictions (refer Section 4.3.1.4.3). 
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7. The proponent undertook a linear sensitivity analysis (SLR 2020b, 
Figure 21, p. 45), and noted that the calibrated steady-state modelled 
head outputs were insensitive to the general head boundary 
parameters. This observation was then used to justify not further 
considering the uncertainty of the boundary condition parameters. 
However, while the steady state modelled heads are insensitive to 
the boundary condition parameters, the simulated predictions of 
flows and drawdowns can be expected to be significantly more 
sensitive to these parameters. Therefore, the impact of the 
uncertainty of these boundary condition parameters on the 
simulated drawdown should be assessed (see Paragraph 21). 

A revised groundwater assessment has been undertaken for this revision of the 
draft PER (refer Section 4.3.1). A sensitivity analysis was carried out as part of the 
PEST calibration process (refer Section 4.3.1.3.4). In PEST, the sensitivity analysis 
computes sensitivities of the objective function to changes in all parameters.  

Further sensitivity analyses were performed on the two most sensitive parameters.  
Each parameter was changed alternatively up to one order of magnitude with the 
aim to obtain several calibrated models with different parameters. Although the 
general head boundary (GHB) conductance was not identified as a sensitive 
parameter, the hydraulic conductivity value in each GHB was attributed the value 
of the corresponding layer, for consistency purposes.  

The sensitivity analysis indicates that the predicted/modelled drawdowns did not 
vary significantly with the changes to the model parameters, indicating that 
horizontal flow is a dominant factor in the model results (refer Section 4.3.1.4.3). 

8. The proponent has depicted the project’s likely maximum drawdown 
through a 1-m drawdown radius with a 95% confidence interval (SLR 
2020b, Figure 23, p. 48). The modelling approach employed, 
combined with the way in which groundwater drawdown is 
extrapolated and presented in three dimensions (from a 2D result), 
means that the drawdown predictions are likely to be unreliable. 
They cannot be used to understand the varying degrees of drawdown 
that are likely in the project area; information which is essential for 
assessing potential impacts on GDEs (Paragraphs 14). In addition, 
there are few data used to constrain the model parameters used to 
simulate the groundwater drawdown. Consequently, there is 
significant conceptual, parametric and hence model output 
uncertainty that is not currently captured by the modelling approach. 
These problems severely reduce confidence in the accuracy of 
predicted spatial extent and magnitude of drawdown, and in their 
associated confidence limits (SLR 2020b, Figure 23, p. 48). 

A revised groundwater assessment has been undertaken for this revision of the 
draft PER (refer Section 4.3.1). A revised numerical model has been undertaken 
(refer Section 4.3.1.3), which includes a model calibration (refer Section 4.3.1.3.3) 
and sensitivity analysis (refer Section 4.3.1.3.4). The revised groundwater numerical 
also discusses any uncertainty in the model predictions (refer Section 4.3.1.4.3). 

 

A sensitivity analysis was carried out as part of the PEST calibration process (refer 
Section 4.3.1.3.4). In PEST, the sensitivity analysis computes sensitivities of the 
objective function to changes in all parameters.  

Further sensitivity analyses were performed on the two most sensitive parameters.  
Each parameter was changed alternatively up to one order of magnitude with the 
aim to obtain several calibrated models with different parameters. Although the 
general head boundary (GHB) conductance was not identified as a sensitive 
parameter, the hydraulic conductivity value in each GHB was attributed the value 
of the corresponding layer, for consistency purposes.  

The sensitivity analysis indicates that the predicted/modelled drawdowns did not 
vary significantly with the changes to the model parameters, indicating that 
horizontal flow is a dominant factor in the model results (refer Section 4.3.1.4.3). 
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9. As the nearest proposed project is over 11 km away, potential effects 
of other projects have not been included in the proponent’s 
groundwater modelling. More information is needed to support the 
assumption that cumulative impacts are not material, and could be 
provided by assessing the superposition of potential drawdown 
impacts from neighbouring proposed mines. 

A revised groundwater assessment has been undertaken for this revision of the 
draft PER (refer Section 4.3.1). A revised numerical model has been undertaken 
(refer Section 4.3.1.3), which includes a model calibration (refer Section 4.3.1.3.3) 
and sensitivity analysis (refer Section 4.3.1.3.4).   

A detailed discussion of potential cumulative impacts to ground water resources 
has also been introduced in this revision of the draft PER (refer Section 4.3.5.1).  
Several existing mines and advanced projects are located in the vicinity of FCP. 
These are listed (refer Table 4-56) along with the approximate distance and 
direction of the site in relation to the FCP. 

The nearest site to the FCP is the proposed Wilton Coal Project (WCP), located 
approximately 13 km to the south-west of the FCP.  

An analytical drawdown model completed for the WCP predicted that the maximum 
potential drawdown (0.2 m) could potentially occur some 8 km from the pit centre 
(SLR, 2019b). A comparison of the projected 1 m drawdown for FCP (at an 
approximate distance of 4.5 km) and the maximum potential drawdown of 0.2 m 
for the WCP is presented (refer Figure 4-62) in comparison to the location of other 
mines and projects in the area. 

The maximum modelled drawdown extents are separated by a distance of 
approximately 7 km. Given the lack of overlap in the expected drawdown between 
the FCP and the nearest proposed operation, it is considered highly likely that there 
would be no overlap in drawdown between FCP and any other operations or 
projects located further away. On this basis there is no need to further consider 
cumulative impacts for groundwater for the FCP.  

10. The proponent started collecting baseline groundwater quality data 
in June 2018 but was interrupted by wet-weather conditions (SLR 
2020b, p. 72). Only four samples were collected from 7 bores over a 
7-month period, which is inadequate to assess baseline groundwater 
quality. Groundwater was highly saline and there were substantial 
exceedances of ANZG (2018) guidelines for aquatic ecosystem 
protection (95% of species) for the metals aluminium, arsenic, 
chromium, copper, manganese, selenium and zinc, as well as high 
concentrations of boron. Cadmium may also be of concern, but 

Noted.  A Groundwater Management Plan (GWMP) will be developed for the FCP 
to address the construction, operation, and decommissioning phases of the FCP 
(refer Section 5.2.2).   

The GWMP will be finalised prior to commencing mining activities; and be 
implemented for the duration of the mine life.   
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analytical detection limits were insufficient to allow comparison to 
guideline values. The proponent intends to collect additional 
groundwater data from 11 monitoring bores at the site monthly, over 
a 12 month period which is expected to begin in 2019 (SLR 2020b, 
p.72), and this information will be crucial (see Paragraph 20). 

 

The GWMP will identify a groundwater monitoring network that is fit for purpose 

to form the basis for ongoing drawdown and quality monitoring and management 

through the life of the Project.   

Groundwater quality triggers and limits, and standing water levels will be monitored 
monthly by an appropriately qualified person at the established relevant locations 
and frequency as specified in: 

• Appendix B, Table D1- Groundwater Monitoring Locations and Frequency; and 
as depicted in  

• Appendix B, Figure 2- Mine Affected Water Release and Water Monitoring 
Points.   

The groundwater monitoring program will monitor the established groundwater 
quality characteristics as identified in: 

• Appendix B, Table D2- Groundwater Quality Triggers and Limits.  

The groundwater monitoring network may be amended to ensure it remains 
representative of groundwater conditions and continues to be fit for purpose for 
the mine life.   

Monitoring of groundwater levels from the groundwater monitoring network will 
enable natural groundwater level fluctuations (such as responses to rainfall 
recharge) to be distinguished from potential groundwater level impacts. 

Data from all monitoring bores within the groundwater monitoring network will be 
assessed in an annual comparison between actual and modelled drawdowns. This 
annual comparison and assessment will be completed in consideration of the DSITI 
(2017) guidelines for using monitoring data to assess groundwater quality and 
potential environmental impacts.  This assessment will allow for verification of the 
numerical model predictions.   

The framework for the GWMP includes the following iterative components (also 
defined as conditions in the FCP EA):  
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• The establishment of the groundwater monitoring network to include a 
number of identified site-specific monitoring bores (as per Appendix B, Table 
D1, and Figure 2);  

• Ongoing monthly monitoring of groundwater quality guidelines and trigger 
levels (as per Appendix B, Table D2);  

• An annual assessment of the suitability of the groundwater monitoring network 
for the Project to provide a representative and spatially adequate 
understanding of the groundwater regime; 

• A Review of the numerical groundwater model for the requirement to 
redevelop, and or recalibrate the after one year of commencement of mining 
activities; and 

• An annual assessment of the suitability of the groundwater monitoring network 
for the Project to provide a representative and spatially adequate 
understanding of the groundwater regime. 

A detailed monitoring schedule, monitoring methodology, description of triggers 
for corrective actions, and timeline for implementing corrective actions will be 
contained within the GWMP.  

In summary, the GWMP will provide the detail that will assist with the management 
and mitigation of any potential drawdown and potential water quality impacts.  

Groundwater Dependent Ecosystems 

11. The proponent has stated that connectivity between the alluvium 
and Permian aquifers along both Cooroora and Sandy creeks is 
expected to be limited due to the presence of clay layers (SLR 2020a, 
p. 20). The IESC notes that the only evidence provided to justify the 
claims of limited connectivity is one bore log of Cooroora Creek 
(FHMB01). No monitoring bores have been drilled in Sandy Creek. 

Further information is needed to justify this assumption of limited 
connectivity between the alluvium and Fairhill Formation, in 
particular along Sandy Creek, to fully understand the potential for 

A revised groundwater assessment has been undertaken for this revision of the 
draft PER (refer Section 4.3.1). The revised groundwater assessment includes an 
updated conceptual model refer Section 4.3.1.2) with updated detailed cross 
sections representing the stratigraphy and lithology of the FCP site (refer Section 
4.3.1.2.1).   

 

The main aquifers accessible to vegetation and human users are located within the 
Quaternary alluvium, which occurs in discontinuous lenses along major streams and 
rivers throughout the Nogoa and Mackenzie River sub-catchments of the Fitzroy 
River. The nearest major occurrence of alluvium with the potential to form a 
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impacts, and their likely magnitude, to terrestrial GDEs in the project 
area. 

significant aquifer is associated with the Mackenzie River approximately 20 km 
south-east of the FCP site boundary.  

A narrow band of Quaternary alluvium occurs within the vicinity of the FCP along 
Cooroora Creek, a tributary of the Mackenzie River.  

Groundwater in this alluvium is unconfined and associated with ephemeral surface 
water flow, resulting in the alluvium being often dry or only partially saturated. The 
alluvium consists of clay, silt, sand and gravel. This alluvium extends up to 20 km 
upstream of the proposed open pit location, with a width ranging between 200 m 
(in upstream sections of the creek) to 800 m (in the middle and downstream 
sections of the creek). Downstream of the FCP, the Quaternary alluvium becomes 
significantly wider, exceeding 8 km in some parts. A series of geological cross-
sections have been developed using resource and exploration drill hole data across 
the FCP. A map detailing the locations of these cross-sections is presented in Figure 
4-10. 

1:100,000 scale regional geological mapping available from the Department of 
Natural Resources, Mines and Energy (DNRME) does not show any alluvium present 
along Sandy Creek. The mapping was supported by the absence of alluvium in 
monitoring bores and exploration holes drilled near Sandy Creek. 

Representations of the Quaternary alluvium associated with Cooroora Creek are 
presented in cross-sections A-A’ (refer Figure 4-11) and D-D’ (refer Figure 4-14). The 
Quaternary alluvium (where present) is often underlain by Permian sandstone, 
which is generally of low permeability and is considered to be an aquitard.  

Given the regional dip of the Permian coal measures to the west or north-west, 
there are isolated areas of the alluvium west of the FCP site that are directly 
underlain by coal seams. An example of this is observed at FH006 (refer Figure 4-10) 
which contained alluvium directly overlying coal. However, the coal seam observed 
beneath the alluvium at FH006 will not mined by the project (this seam is 
stratigraphically above the mined coal seams). 

Groundwater levels from FCP monitoring bores indicate that the groundwater flow 
generally follows topography. Within the mining area, groundwater typically flows 
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along the strike of the coal seams and converges towards the topographic low 
formed by Cooroora Creek. It then flows south-east along the creek alignment.  

Groundwater elevations in the Fair Hill Formation at the FCP range between 
148 mAHD and 156 mAHD (refer Figure 4-15), with only one bore (FHMB01) along 
Cooroora Creek recording saturated alluvium with a groundwater elevation of 
approximately 141.6 mAHD. FHMB02 intersected alluvial material to a depth of 6 m 
(approximately 147 mAHD); however, the alluvium was dry. The occurrence of 
groundwater within the alluvium is discontinuous, comprising an isolated zone of 
partially saturated alluvium.  

As discussed previously, it is highly likely that the FCP site does not host any Tertiary 
sediments and therefore no groundwater flow associated with these sediments. 
The majority of groundwater flow would occur through the Permian coal measures.  

A regional potentiometric surface map for the Permian coal measures is presented 
in Figure 4-16, which is consistent with the statement above that groundwater flow 
generally follows topography. 

 

 

12. Limited information on the baseline condition of riparian vegetation 
has been provided. Information is needed on the current condition 
of the riparian vegetation along both creeks, including at several 
reference sites where no impacts are predicted and outside the 
potential zone of groundwater drawdown, (Paragraph 26) so that the 
proponent can detect any impacts that may occur and can mitigate 
these accordingly. 

A revised discussion of the terrestrial GDE values of the FCP site has been presented 

in this revision of the draft PER (refer Section 3.7.2).  

The GDE Atlas mapped (with low confidence) terrestrial GDEs alongside Cooroora 

Creek and its tributaries. Small sections of upper Sandy Creek (upstream of the FCP 

site) are mapped with moderate confidence as terrestrial GDEs. These areas are 

mapped on the basis of them potentially utilising water within Quaternary alluvium 

along the watercourses.  

Riparian vegetation composition and condition did not noticeably differ between 

areas where groundwater is present within the alluvium (downstream section of 

Cooroora Creek) and areas where this is absent (upstream of the FCP site boundary). 

This suggests that, while some species of local trees may be able to access and utilise 

this groundwater, they are not dependent on it. 
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Remote-sensing-derived ‘inflow dependence’ data available in the GDE Atlas at 25-
m resolution, identifies landscape areas where evaporative loss from the landscape 
exceeds rainfall. Areas with higher evaporative losses indicate additional but 
undefined water sources (e.g., groundwater or surface flows from upstream).  

Vegetation along Sandy Creek does not show evaporative loss exceeding rainfall, 
indicating that this vegetation solely obtains its water from local rainfall. Vegetation 
along the banks of Cooroora Creek does exhibit higher evapotranspiration than 
rainfall. This finding indicates that this vegetation either accesses groundwater or 
surface flows within Cooroora Creek.   

Of the species of trees and shrubs that grow on Quaternary alluvium along Cooroora 
Creek, most are not typically groundwater-dependent. This vegetation comprises a 
mix of regional ecosystems (RE) 11.9.1 and RE 11.3.25. The dominant species in RE 
11.9.1 is Acacia harpophylla, which is unlikely to be groundwater-dependent.  

Groundwater and geological assessments of the FCP site (refer Section 4.3.1) 

indicate that Quaternary alluvium is absent along Sandy Creek, but is present as a 

200-m to 800-m-wide band along Cooroora Creek. This Quaternary alluvium 

contains the shallowest groundwater present on site and is the most likely aquifer 

to be potentially accessed by the roots of vegetation. However, much of this 

alluvium does not contain any groundwater (at least permanently).  

Where groundwater is present, it is limited in depth; groundwater was only 

recorded within alluvium in a single bore (absent from two others within the 

Quaternary alluvium), where the standing water level was measured at 9.36 meters 

below ground level (mBGL), and the saturated thickness of the alluvium at was 

about 0.6 m.  

Some constituent species of the riparian vegetation along Cooroora Creek (namely, 
E. camaldulensis and E. coolabah) may utilise groundwater intermittently, or where 
it is available, but no species is likely to be dependent on the limited, poor quality 
groundwater reserves within Quaternary alluvium in the vicinity of the FCP.   
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Nevertheless, vegetation that uses groundwater episodically or opportunistically 
qualifies as a GDE according to the Information Guidelines Explanatory Note: 
Assessing groundwater-dependent ecosystems (Doody et al. 2019).   

No alluvium aquifers are present along Sandy Creek, and none of the riparian 
vegetation there is groundwater-dependent. 

Potential impacts to GDE’s from the FCP operations are detailed in Section 

4.3.1.5.2.  A proposed GDE Management Plan being developed for the FCP is also 

outlined in Section 5.2.1. 

13. No stygofauna sampling has been undertaken. Although one 
monitoring bore in the project area has a reported salinity of 44,600 
µS/cm, the EC (electrical conductivity) of groundwater in other bores 
is generally less than half this (SLR2020b Table 2, pp. 23-24). 
Stygofauna have been collected from groundwater with ECs up to 
54,800 µS/cm (Schulz et al. 2013) although diversity declines with 
increasing EC (Glanville et al. 2016). Information on stygofauna is 
needed (Paragraph 25) to ascertain whether the predicted 
drawdown might have impacts on this obligate GDE.   

A revised discussion of the stygofauna terrestrial has been presented in this revision 

of the draft PER (refer Section 3.7.3).  

Generally, stygofauna are found predominantly in aquifers with large (millimetre or 
greater) pore spaces, especially alluvial, karstic and some fractured rock aquifers. 
The size of the pore spaces is a key determinant of the suitability of an aquifer as 
stygofauna habitat. Stygofauna have been recorded occasionally in coal seam 
aquifers, particularly where those aquifers are hydrologically connected to a 
shallow alluvial aquifer (Hose et.al. 2015). Karstic and limestone habitats are 
recognised as hosting the highest stygofauna diversity however these habitats are 
somewhat rarer in Eastern Australia (Hose et.al. 2015).  

The CSIRO was commissioned by the Australian Coal Association Research Program 
(ACARP) to provide a review of the status of knowledge regarding stygofauna 
diversity, ecology and biogeography within Australia (CSIRO 2015). As part of this 
review, CSIRO reviewed 12 stygofauna studies throughout the Bowen Basin. From 
these studies within the Bowen Basin, the attributes of sites at which stygofauna 
were recorded were as follows: 

Stygofauna were most frequently recorded from alluvial aquifers but also from 
basalt aquifers and coal seams.  

• Fauna were recorded from bores where EC was below 9,975 µS/cm 

• pH was between 6.39 and 10.27 

• Dissolved oxygen was at or above 0.93 mg/L, and  
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• Standing water level was between 1.4 and 45.0 mbgl (Hose et al. 2015) 

The CSIRO report found that several studies identified stygofauna assemblages in 
alluvial aquifers that contain common stygobionts such as copepods, amphipods 
and syncarids. It is important to note that the stygofauna assemblages collected 
were from shallow coal seam aquifers that were connected to an alluvial aquifer 
and had relatively low salinity (<2,000 µS/cm).  

Bore data across the FCP shows that the water-bearing potential of alluvium is 
variable across the site (two out of three bores did not intercept any water in the 
alluvium). Where groundwater did occur in the alluvium, south-east of the site, it 
remains well below the ground surface (stream bed) elevation (>9 m below the 
ground surface) and is highly saline with water at the base of the alluvium 
consistently recording electrical conductivity values up to 44,600 µS/cm. In addition 
to salinity at the FCP, a review of drillhole lithology, water level and water quality 
data suggests little potential for surface water/groundwater connectivity (refer 
Section 4.3.1.1.6). 

While no stygofauna assessments have been carried out at the FCP site as yet, 
assessments for other mining projects have been carried out at Washpool located 
20 km south of the FCP site (Subterranean Ecology 2010), and Taroborah located 70 
km south-west of the FCP (AARC 2013). Both studies found no evidence of 
stygofauna at either site.  

A Groundwater Dependant Ecosystems Management Plan (GDEMP) will be 
developed for the FCP site to address the construction, operation, and 
decommissioning phases of the project (refer Section 5.2.1).   

The GDEMP will ascertain baseline data on the current condition of riparian 
vegetation, and include a pilot survey for Stygofauna to be sampled from the 
relevant groundwater resources at the FCP site prior to the commencement of 
mining operations, in accordance with the Queensland Guidelines for the 
Environmental Assessment of Subterranean Aquatic Fauna (DSITI 2015) (refer 
Section 5.2.1).  

14. Potential GDEs are shown on the mapping (SLR 2020c, Figures 3 and 
4, pp. 35-36) derived from the desktop analysis of the occurrence of 
GDEs. The proponent has ground-truthed terrestrial GDEs within the 

A revised discussion of the terrestrial GDE values of the FCP site has been presented 

in this revision of the draft PER (refer Section 3.7.2).   
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project area (SLR 2020c, Figure 8) but this ground-truthing does not 
cover potential GDEs within the full zone of predicted groundwater 
drawdown. The proponent should provide further 

information on whether any potential GDEs beyond the project 
boundaries could be impacted by groundwater drawdown arising 
from this project (Paragraph 25).   

A new discussion of the potential impacts to the GDE values of the FCP site has been 

presented in this revision of the draft PER (refer Section 4.3.1.5.2).  

Eucalyptus camaldulensis and Eucalyptus coolabah, species that grow along the 
banks of Cooroora Creek and (to a lesser extent) Sandy Creek and which comprise 
regional ecosystem 11.3.25, may utilise groundwater, when available, within the 
Quaternary Alluvium. The FCP is likely to result in the dewatering of this aquifer over 
an area that extends up to 3.7 km (the upper 95% confidence interval) from the 
centre of the proposed mine pit (refer Section 4.3.1.4.1). This zone of potential 
impact (refer Figure 4-22) contains 180.5 ha of vegetation mapped (with low 
probability) as a terrestrial GDE in the GDE Atlas (BoM 2020). This zone of potential 
drawdown is likely to be highly conservative, for the reasons discussed in Section 
4.3.1.4.1 and Section 4.3.1.4.2 and the zone of dewatering will most likely be 
confined to within 1 km of the edge of the open pits. Furthermore, much of the 
vegetation presented in the GDE Atlas is either comprised of vegetation that does 
not utilise groundwater (e.g., the Acacia harpophylla ecological community) or 
occurs along stretches of the alluvium that lack groundwater (refer Section 3.7). 
Nevertheless, as the zone of potential drawdown extends beyond the boundaries 
of field-verified vegetation mapping, the GDE Atlas represents the most useful data 
available.  

The ecological responses by GDEs to localised dewatering of the alluvium aquifer 
are expected to be minimal. As discussed in Section 3.7.2, there are several reasons 
to expect that local E. camaldulensis and E. coolabah do not depend on 
groundwater for their ecological needs. Both species were observed to grow equally 
abundantly in naturally unsaturated stretches of the alluvium as at sites where 
groundwater was present. Where groundwater is present, it is at a depth and 
salinity that approaches the limits of these species’ tolerance.  In the vicinity of the 
FCP, both species only grow on the banks of channels, where they have access to 
surface water flows. Alluvium away from the channels does not support either 
species, suggesting negligible importance of groundwater within the alluvium to the 
establishment and/or growth of E. camaldulensis and E. coolabah.  

No aquatic GDEs were identified within the vicinity of the FCP, and no impacts to 
these are anticipated.  
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A proposed GDE Management Plan being developed for the FCP is outlined in 

Section 5.2.1. 

DAWE Question 2: Can the Committee identify and discuss what additional information could be provided to assist in the assessment of impacts on surface and 
ground water resources? 

15. As noted in Paragraph 1, the surface water assessment has been 
prepared without reference to any local observation data or other 
sources of regional information. To improve confidence in 
predictions of impacts on surface water resources, it would be 
necessary to provide information on:  

a. the nature of the evidence used to inform the parameters 
of the streamflow simulation model (AWBM); i.e. whether the 
“experience with similar water balance model studies” (ATC Williams 
2019, p. 40) included any calibration or validation procedures or 
whether they were also based on uncalibrated and unvalidated 
models;  

b. how the simulated flow regimes (e.g. seasonality, cease-to-
flow, runoff proportions and yield metrics) compare to regional 
estimates derived from gauging stations located in catchments with 
similar hydroclimatic characteristics (as discussed in Nathan and 
McMahon 2017); and  

c. comparison of flood estimates with regional information 
(e.g. Rahman et al. 2019). 

A fully revised surface water assessment has been undertaken for this revision of 
the draft PER (refer Section 4.3.3) to address the IESC’s comments regarding the 
previously presented surface water assessment (SLR, 2020). 

A dynamic probabilistic simulation modelling approach, utilising the program 
Goldsim Pro v12.1, was adopted for the water balance model based on a daily 
climatic record for the site.  An integrated catchment yield analysis (Australian 
Water Balance Model, AWBM) for the site water catchments was also coupled with 
the water balance model. 

The key elements of the site water balance model are described in Section 4.3.3.4.1, 
with a schematic diagram representing the model (refer Figure 4-31).  

The AWBM used for the revised surface water assessment incorporated the 
following data and processes (refer Section 4.3.3.3):   

• Site rainfall and evaporation records;  

• SILO patched data beyond the site rainfall and evaporation records;  

• SILO patched data comprised of observations and interpolated daily data for 
selected monitoring stations (refer Section 4.3.3.4.3.2); and   

• Pre and post wet season reviews are calibrated to site records and usage data 
to validate model parameters and methodology.  

 

The AWBM incorporates the following elements:  

• Catchment areas of structures (dams, pits etc);  

• Process water demands;  

• Rainfall and evaporation on a daily timestep;   
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• Dust depression demands;  

• Groundwater infiltration and exfiltration in unlined structure (pits);   

• Ground surface conditions and runoff parameters; and   

• Estimates for the confidence limits in 5 percentile bands, and mean 
metrological conditions to account for mean, wet and dry rainfall years.   

 

The AWBM uses a daily timestep to estimate yield, accumulated volume, spill 
probability and identified water deficits (where applicable).  Where long term site 
specific data does not exist, default parameters can be derived in accordance with 
Boughton (2009) for ungauged catchments in Queensland and are utilised for 
multiple projects across the state.   

16. An assessment of potential impacts to flow is required as part of the 
Receiving Environment Monitoring Program (REMP) (SLR 2020a, p. 
103) which will assist in understanding the impacts of the project on 
the hydrology of the downstream environment. This assessment 
should include quantification of potential changes to flow volumes, 
and discussion of what impacts these changes might have on the flow 
regime (including ecologically important flow components such as 
timing and duration of low- and zero–flow periods) in Cooroora 
Creek. 

A Receiving Environment Monitoring Program (REMP) will be developed for the FCP 
to address the construction, operation, and decommissioning phases of the project 
(refer Section 5.2.3).  The REMP will be finalised prior to commencing mining 
activities; and be Implemented for the duration of the mine life.   

The REMP will state the environmental objectives, performance criteria, 
monitoring, reporting, corrective actions and timing, required for management of 
potential impacts to relevant MNES and water resources.  The REMP is also being 
developed to address relevant conditions under the FCP EA (refer Section 5.2.3.2). 

The REMP will be developed to consider sensitive receiving waters and 
environmental values downstream of the mine, that could potentially be affected 
by any release of mine affected water (MAW).   

For the purpose of the REMP, the receiving environment of the FCP site is the waters 
of Cooroora Creek and Sandy Creek catchment, and the connected or surrounding 
waterways within 10 km downstream of the FCP release points, as presented in 
Appendix B, Figure 2 – ‘Mine Affected Water Release and Water Monitoring Points’.  

The primary aim of the REMP will be to report against Water Quality Objectives 
(WQOs) for local waterways potentially affected by discharge from the FCP site, and 
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to assist in assessing aquatic ecosystem health.  This will be achieved through a 
number of objectives including: 

• Identifying and describing adverse impacts to surface water environmental 
values, quality and flows 

• Monitoring the effects of the FCP activities on the receiving environment 
periodically (under natural flow conditions), and while mine affected water is 
being discharged from the mine based on accurate and reliable monitoring data 
that takes into consideration temporal variation;  

• Monitoring from background reference sites (e.g. upstream) and downstream 
sites from the release locations specified in Appendix B, Table C6 - Receiving 
water upstream background sites and downstream monitoring points; and  

• Monitoring and assessment of dissolved oxygen saturation, temperature and 
all water quality parameters as listed in Appendix B, Table C2- Mine Affected 
Water Release Limits, and Appendix B, Table C2-Release Contaminant Trigger 
Investigation Levels. 

17. An assessment of potential impacts to water quality is needed to 
improve the understanding of the potential impacts of controlled 
releases from the water management system on the receiving 
environment. The assessment of water quality and collection of 
baseline data (reference and downstream sites) is required as part of 
the Surface Water Management Plan (SWMP) and the REMP. Details 
of what constitutes “sufficient” flow and the volumetric flow ratio for 
controlled releases 

(ATC Williams 2019, Table 6, p. 30) should be provided as part of this 
assessment (Paragraph 3).   

A Receiving Environment Monitoring Program (REMP) will be developed for the FCP 
to address the construction, operation, and decommissioning phases of the project 
(refer Section 5.2.3). An outline of the REMP is provided above in Question 16. 

A Surface Water Management Program (SWMP) will also be developed for the FCP 
to address the construction, operation, and decommissioning phases of the project 
(refer Section 5.2.4).  The SWMP will be finalised prior to commencing mining 
activities; and be implemented for the duration of the mine life.   

The SWMP will state the environmental objectives, performance criteria, 
monitoring, reporting, corrective actions and timing, required for management of 
potential impacts to relevant MNES and water resources.  The SWMP is also being 
developed to address relevant conditions under the FCP EA (refer Section 5.2.4.1). 

The aim of the SWMP for the FCP site will be to provide for effective management 
of potential environmental impacts resulting from water management associated 
with the mining activity.  The SWMP will examine and address issues relevant to the 
importation, generation, use, and management of water at the FCP site, in order to 
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minimise the quantity of water that is potentially affected by mining activities. The 
SWMP will also identify the potential risks of environmental harm to natural 
waterways posed by mining activities, and the management actions that will 
effectively minimise these risks.  To achieve this, the SWMP will be developed to 
include the following components:  

• A study of the source of contaminants; 

• An updated detailed water balance model for the site; 

• An updated detailed flood model for the site; 

• A water management system for the site; 

• Contingency procedures for emergencies; and 

• A program for monitoring and review of the effectiveness of the water 
management plan.  

A detailed monitoring schedule, monitoring methodology, description of triggers 
for corrective actions, and timeline for implementing corrective actions will be 
contained within the SWMP. 

An annual review of the SWMP will be undertaken to assess the adequacy of the 
plan and identify any necessary amendments required to ensure actual and 
potential environmental impacts are managed. 

18. When available, information on the source of water supplied for 
project operations (SLR 2020a, p. 10) should be provided. Noting that 
mine-affected water is modelled to accumulate over the life of the 
project (ATC Williams 2019, pp. 44-45), further detail on the 
proposed use and treatment of accumulated water (ATC Williams 
2019, p. 45) should be provided. This information should be used to 
assess potential impacts to surface water quality and flow. 

Information on the source of water for the project is provided in Section 2.1.7. 

The anticipated annual project water demand is approximately 100 to 150 
megalitres (ML) per year and will primarily be used for dust suppression, workshop 
and office supply.  

Discussions have commenced with adjacent mining operations to secure access to 
a reliable water supply. Harvesting and recycling water onsite is also proposed to 
reduce net water requirements.  

Water supply for the early stages of mining will be drawn from the Bedford Weir-
Oaky Creek pipeline out of existing allocations held by Sojitz. Once the site is 
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established the minimal water requirements will be provided by water captured on 
site, and supported if required by the re-routed Bedford Weir-Oaky Creek pipeline. 

Potable water supplies shall be sourced externally and trucked to site.  

Effluent from the site ablution facilities will be trucked offsite for treatment and 
disposal at a registered waste facility. 

19. The design of the final landform is required as part of the 
Rehabilitation Management Plan (RMP) (SLR 2020a, pp. 103-104). 
The final landform should be included in the updated flood model 
required in the SWMP (SLR 2020a, p. 103) to provide more accurate 
conclusions on post-closure flooding and should be justified in terms 
of its mitigation of flood impacts on the surrounding and 
downstream environment. Information on drainage design and 
erosion controls for the final landform is required (SLR 2020a, p. 104). 
The design of the final landform should consider water quality of the 
runoff post mine-closure. 

A fully revised surface water assessment has been undertaken for this revision of 
the draft PER (refer Section 4.3.3). The revised site water balance modelling (refer 
Section Error! Reference source not found.) and newly proposed Surface Water 
Management Strategy (refer Section 4.3.3.4) have been undertaken with the input 
of the final proposed landform for the FCP (Section 4.3.2). 

 

A Rehabilitation Management Plan (RMP) will be developed for the FCP site to 
address the relevant aspects of the construction, operation, and decommissioning 
phases of the project (refer Section 5.2.6).   

The RMP will be finalised prior to commencing mining activities; and be 
implemented for the progressive rehabilitation of the mine site throughout the 
duration of the mine life.   

The RMP will state the environmental objectives, performance criteria, monitoring, 
reporting, corrective actions and timing, required for the implementation of the 
mine rehabilitation program.  The RMP will also be developed to address relevant 
conditions under the FCP EA (refer Section 5.2.6.1). 

Rehabilitation of the FCP site will be undertaken progressively throughout the life 

of the operation and will be required to comply with legislative requirements, 

including: 

• The development of a Progressive Rehabilitation and Closure Plan (PRCP) in 
accordance with Queensland Mined Land Rehabilitation Policy, under the 
Mineral and Energy Resources (Financial Provisioning) Act, 2018 (refer Section 
7.12). 
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• Environmental Authority conditions and mine closure criteria (Appendix B, 
Schedule H). 

The RMP will be developed to outline a clearly defined set of rehabilitation 

objectives to achieve the proposed post mine land use of moderate intensity 

grazing.  The RMP will describe the methodology required to meet the objectives 

for the rehabilitation of the FCP site.  The RMP will also outline a series of site 

rehabilitation indicators (measurements of progress towards the rehabilitation 

objectives), which will be designed to be auditable against completion criteria. The 

rehabilitation objectives for the FCP site will include, but not necessarily be limited 

to:  

• The final landform being safe for humans and wildlife;  

• The final landform being non-polluting;  

• The final landform being stable; and  

• The final landform sustaining the agreed post mining land use.  

The design of the final mine landform will be a key input for the RMP. The final 

landform will be included in an updated flood model required in the SWMP (refer 

Section 5.2.4) to refine conclusions on post-closure flooding.  The final landform will 

be designed to minimise potential flood impacts on the surrounding and 

downstream environment.  The design of the final landform will consider water 

quality, post mine closure, and will detail the design of drainage and erosion 

controls.  Rehabilitation activities will also be in accordance with the rehabilitation 

criteria set out in the FCP EA (Appendix B, Schedule H). 

Groundwater 

20. Baseline groundwater data should be collected for the site and used 
to inform the model’s predictions (see Paragraph 6-10). Additional 
information obtained from existing, proposed and additional 

A revised groundwater assessment has been undertaken for this revision of the 
draft PER (refer Section 4.3.1). The revised groundwater assessment includes an 
updated conceptual model refer Section 4.3.1.2) with updated detailed cross 



  Fairhill Coal Project  
  Public Environment Report  
  EPBC 2019/8549 

 

 

Description IESC Comments*  Response in PER  

monitoring bores (see Paragraph 32) should be in accordance with 
the IESC information guidelines 

(IESC 2018), including for example:  

a. geological and lithological observations during drilling, 
particularly the depth of alluvium, thickness and character of any clay 
layers between the alluvium and the Fairhill Formation;  

b. groundwater levels and elevation data, and thus horizontal 
and vertical hydraulic gradients;   

c. assessment of in situ hydrological properties and recharge 
fluxes using suitable techniques; and  

d. groundwater quality data that could provide an 
independent line of evidence of the degree of connection or 
disconnection between alluvial aquifers and the Fairhill Formation. 

sections representing the stratigraphy and lithology of the FCP site (refer Section 
4.3.1.2.1).   

A revised numerical model has also been undertaken (refer Section 4.3.1.3), which 
includes a model calibration (refer Section 4.3.1.3.3) and sensitivity analysis (refer 
Section 4.3.1.3.4).  The revised groundwater numerical also outlines any 
uncertainty in the model predictions (refer Section 4.3.1.4.3). 

A Groundwater Management Plan (GWMP) will be developed for the FCP to 
address the construction, operation, and decommissioning phases of the FCP 
(refer Section 5.2.2).   

The GWMP will be finalised prior to commencing mining activities; and be 
implemented for the duration of the mine life.   

The GWMP will identify a groundwater monitoring network that is fit for purpose 

to form the basis for ongoing drawdown and quality monitoring and management 

through the life of the Project.   

Groundwater quality triggers and limits, and standing water levels will be monitored 
monthly by an appropriately qualified person at the established relevant locations 
and frequency as specified in: 

• Appendix B, Table D1 - Groundwater Monitoring Locations and Frequency; and 
as depicted in  

• Appendix B, Figure 2 - Mine Affected Water Release and Water Monitoring 
Points.   

The groundwater monitoring program will monitor the established groundwater 
quality characteristics as identified in: 

• Appendix B, Table D2 - Groundwater Quality Triggers and Limits.  

The groundwater monitoring network may be amended to ensure it remains 
representative of groundwater conditions and continues to be fit for purpose for 
the mine life.   
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Monitoring of groundwater levels from the groundwater monitoring network will 
enable natural groundwater level fluctuations (such as responses to rainfall 
recharge) to be distinguished from potential groundwater level impacts. 

Data from all monitoring bores within the groundwater monitoring network will be 
assessed in an annual comparison between actual and modelled drawdowns. This 
annual comparison and assessment will be completed in consideration of the DSITI 
(2017) guidelines for using monitoring data to assess groundwater quality and 
potential environmental impacts.  This assessment will allow for verification of the 
numerical model predictions.   

The framework for the GWMP includes the following iterative components (also 
defined as conditions in the FCP EA):  

• The establishment of the groundwater monitoring network to include a 
number of identified site-specific monitoring bores (as per Appendix B, Table 
D1, and Figure 2);  

• Ongoing monthly monitoring of groundwater quality guidelines and trigger 
levels (as per Appendix B, Table D2);  

• An annual assessment of the suitability of the groundwater monitoring network 
for the Project to provide a representative and spatially adequate 
understanding of the groundwater regime; 

• A Review of the numerical groundwater model for the requirement to 
redevelop, and or recalibrate the after one year of commencement of mining 
activities; and 

• An annual assessment of the suitability of the groundwater monitoring network 
for the Project to provide a representative and spatially adequate 
understanding of the groundwater regime. 

A detailed monitoring schedule, monitoring methodology, description of triggers 
for corrective actions, and timeline for implementing corrective actions will be 
contained within the GWMP.  
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In summary, the GWMP will provide the detail that will assist with the 
management and mitigation of any potential drawdown and potential water 
quality impacts. 

21. The proponent should revisit the groundwater modelling 
assessment, taking account of the additional data, the uncertainty in 
hydraulic and boundary condition parameters (Paragraph 7), and 
errors related to the simplified system representation adopted 
(Paragraph 6), and how these propagate through to the uncertainty 
of the simulated drawdown across the site. The proponent should 
also simulate the time for the recovery of groundwater levels post-
mining, noting that this will need to be simulated using a transient 
model, and will need to account for the uncertainty in groundwater 
recharge. 

A revised groundwater assessment has been undertaken for this revision of the 
draft PER (refer Section 4.3.1). A revised numerical model has been undertaken 
(refer Section 4.3.1.3), which includes a model calibration (refer Section 4.3.1.3.3) 
and sensitivity analysis (refer Section 4.3.1.3.4).  The revised groundwater 
numerical also discusses any uncertainty in the model predictions (refer Section 
4.3.1.4.3). 

The sensitivity analysis was carried out as part of the PEST calibration process (refer 
Section 4.3.1.3.4). In PEST, the sensitivity analysis computes sensitivities of the 
objective function to changes in all parameters.  

Further sensitivity analyses were performed on the two most sensitive parameters.  
Each parameter was changed alternatively up to one order of magnitude with the 
aim to obtain several calibrated models with different parameters. Although the 
general head boundary (GHB) conductance was not identified as a sensitive 
parameter, the hydraulic conductivity value in each GHB was attributed the value 
of the corresponding layer, for consistency purposes.  

The sensitivity analysis indicates that the predicted/modelled drawdowns did not 
vary significantly with the changes to the model parameters, indicating that 
horizontal flow is a dominant factor in the model results (refer Section 4.3.1.4.3). 

 

In addition, as a requirement of negotiations between the Futura, the DES and the 
landholder, a commitment was made for no non-use management areas (NUMAs) 
to remain in the final rehabilitated landform of the FCP.  A depression will remain 
in the landscape, but this will support a final land use of grazing.  

The FCP rehabilitated final landform will meet a number of criteria for grazing 
suitability, including all slopes being less than 25%. A number of mine rehabilitation 
commitments are prescribed to facilitate a grazing outcome, in the Project’s 
Environmental Authority (EA BRID0071) (Appendix B, Schedule H). 

An analysis of the potential equilibrated water elevation and filling rate in the 
proposed final landform depression, was conducted using a simplified water 
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balance model. The model considered the impact of rainfall, evaporation and 
groundwater inflow into the final depression using the following assumptions: 

• An annual rainfall rate of 475 mm/year (derived from long term rainfall data at 
Emerald); 

• All rainfall within the extent of the final depression (~ 125 ha) was considered 
to completely report to the pit lake, that is 100% runoff; 

• No additional catchment area was considered in the water balance model, on 
the assumption that any surface run-off from external catchments would be 
diverted around the final depression. This is consistent with the post closure 
water management approach summarised in Section 4.3.3.10 (refer Figure 
4-40);  

• An annual evaporation rate of 2,065 mm/year was applied; and 

• Groundwater inflow was calculated on a pre-mining groundwater level of 155 
mAHD (as observed on the western side of the proposed open pit), hydraulic 
conductivity of  
1.6 x 10-3 m/d (as applied in the 2D numerical model), a final depression 
perimeter of 7.7 km and a drawdown radius of 4 km. Groundwater inflow was 
calculated as a steady state Darcian flux on an annual basis. 

As presented in Figure 4-23, the water elevation within the final depression is 
predicted to equilibrate at approximately 137 mAHD approximately 8 years post-
mining.  

This predicted elevation is below the pre-mining groundwater levels observed in 
the vicinity of the proposed open pit (at 155 mAHD on the western side and 142 
mAHD on the eastern side of the proposed open pit). On this basis, approximately 
0.3 ML/year of groundwater is predicted to flow into the final depression into 
perpetuity. The groundwater inflow component to the final depression is 
insignificant when compared to the direct rainfall input and outflow from pit lake 
evaporation. 
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The model is considered reasonably insensitive to climatic inputs. A change of 
±25% of rainfall and evaporation results in an equilibrium range of 132 mAHD to 
144 mAHD. 

While there is a likelihood that a water body will form within the final depression, 
with an elevation stabilising below the pre-mining groundwater level, it is assessed 
that groundwater flow in proximity to the final depression will flow towards, and 
discharge into the final depression (refer Section 4.3.1.1.5).  

This hydraulic gradient to the final depression water body will be driven by the net 
evaporative discharge from the final depression (refer Section 4.3.1.1.4) and will 
occur into perpetuity. This combined with the NAF material within the overburden 
(refer Section 2.1.5) will negate any potential impacts from seepage that might 
occur from the final depression and mine infrastructure, to the surrounding 
environment. 

22. The proponent should provide the following additional information 
to enable better understanding of potential groundwater impacts.   

a. Using the revised model, a groundwater contour plot depicting 
spatial variation in maximum predicted drawdown resulting from 
operations at the site would assist in understanding the extent of 
drawdown, including beyond the project area. Superimposed on this 
plot should be the distribution of ground-truthed GDEs (Paragraph 
23) and alluvial aquifers so that potential impacts of drawdown on 
GDEs can be more readily assessed.   

b. Further scenario analysis, which takes into account issues raised in 
Paragraphs 6-8, will provide greater confidence in the modelling 
results.  

c. An independent peer-review of the groundwater modelling should 
be undertaken as recommended by Barnett et al. (2012) to ensure it 
is fit for predicting the potential impacts of drawdown on GDEs. 

A new discussion of the potential impacts to the GDE values of the FCP site has been 

presented in this revision of the draft PER (refer Section 4.3.1.5.2).  

Eucalyptus camaldulensis and Eucalyptus coolabah, species that grow along the 

banks of Cooroora Creek and (to a lesser extent) Sandy Creek and which comprise 

regional ecosystem 11.3.25, may utilise groundwater, when available, within the 

Quaternary Alluvium. The FCP is likely to result in the dewatering of this aquifer over 

an area that extends up to 3.7 km (the upper 95% confidence interval) from the 

centre of the proposed mine pit (refer Section 4.3.1.4.1). This zone of potential 

impact (refer Figure 4-22) contains 180.5 ha of vegetation mapped (with low 

probability) as a terrestrial GDE in the GDE Atlas (BoM 2020). This zone of potential 

drawdown is likely to be highly conservative, for the reasons discussed in Section 

4.3.1.4.1 and Section 4.3.1.4.2 and the zone of dewatering will most likely be 

confined to within 1 km of the edge of the open pits. Furthermore, much of the 

vegetation presented in the GDE Atlas is either comprised of vegetation that does 

not utilise groundwater (e.g., the Acacia harpophylla ecological community) or 

occurs along stretches of the alluvium that lack groundwater (refer Section 3.7). 

Nevertheless, as the zone of potential drawdown extends beyond the boundaries 
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of field-verified vegetation mapping, the GDE Atlas represents the most useful data 

available.  

The ecological responses by GDEs to localised dewatering of the alluvium aquifer 
are expected to be minimal. As discussed in Section 3.7.2, there are several reasons 
to expect that local E. camaldulensis and E. coolabah do not depend on 
groundwater for their ecological needs. Both species were observed to grow equally 
abundantly in naturally unsaturated stretches of the alluvium as at sites where 
groundwater was present. Where groundwater is present, it is at a depth and 
salinity that approaches the limits of these species’ tolerance.  In the vicinity of the 
FCP, both species only grow on the banks of channels, where they have access to 
surface water flows. Alluvium away from the channels does not support either 
species, suggesting negligible importance of groundwater within the alluvium to the 
establishment and/or growth of E. camaldulensis and E. coolabah.  

No aquatic GDEs were identified within the vicinity of the FCP, and no impacts to 
these are anticipated.  

A proposed GDE Management Plan being developed for the FCP is outlined in 
Section 5.2.1. 

Groundwater-dependent Ecosystems 

23. The distribution (ground-truthed) composition and likely degree of 
groundwater-dependency of terrestrial GDEs within the zone of 
predicted groundwater drawdown should be determined (see Doody 
et al. 2019 for potential methods). This information would 
supplement the ground-truthed mapping of GDEs that is currently 
confined only to the mining area (Paragraph 14) and would assist the 
proponent in predicting, and subsequent monitoring of, potential 
impacts of groundwater drawdown.   

A revised discussion of the terrestrial GDE values of the FCP site has been presented 

in this revision of the draft PER (refer Section 3.7.2).  

The GDE Atlas mapped (with low confidence) terrestrial GDEs alongside Cooroora 

Creek and its tributaries. Small sections of upper Sandy Creek (upstream of the FCP 

site) are mapped with moderate confidence as terrestrial GDEs. These areas are 

mapped on the basis of them potentially utilising water within Quaternary alluvium 

along the watercourses.  

Riparian vegetation composition and condition did not noticeably differ between 

areas where groundwater is present within the alluvium (downstream section of 

Cooroora Creek) and areas where this is absent (upstream of the FCP site boundary). 
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This suggests that, while some species of local trees may be able to access and utilise 

this groundwater, they are not dependent on it. 

Remote-sensing-derived ‘inflow dependence’ data available in the GDE Atlas at 25-
m resolution, identifies landscape areas where evaporative loss from the landscape 
exceeds rainfall. Areas with higher evaporative losses indicate additional but 
undefined water sources (e.g., groundwater or surface flows from upstream).  

Vegetation along Sandy Creek does not show evaporative loss exceeding rainfall, 
indicating that this vegetation solely obtains its water from local rainfall. Vegetation 
along the banks of Cooroora Creek does exhibit higher evapotranspiration than 
rainfall. This finding indicates that this vegetation either accesses groundwater or 
surface flows within Cooroora Creek.   

Of the species of trees and shrubs that grow on Quaternary alluvium along Cooroora 
Creek, most are not typically groundwater-dependent. This vegetation comprises a 
mix of regional ecosystems (RE) 11.9.1 and RE 11.3.25. The dominant species in RE 
11.9.1 is Acacia harpophylla, which is unlikely to be groundwater-dependent.  

Groundwater and geological assessments of the FCP site (refer Section 4.3.1) 

indicate that Quaternary alluvium is absent along Sandy Creek, but is present as a 

200-m to 800-m-wide band along Cooroora Creek. This Quaternary alluvium 

contains the shallowest groundwater present on site and is the most likely aquifer 

to be potentially accessed by the roots of vegetation. However, much of this 

alluvium does not contain any groundwater (at least permanently).  

Where groundwater is present, it is limited in depth; groundwater was only 

recorded within alluvium in a single bore (absent from two others within the 

Quaternary alluvium), where the standing water level was measured at 9.36 meters 

below ground level (mBGL), and the saturated thickness of the alluvium at was 

about 0.6 m.  

Some constituent species of the riparian vegetation along Cooroora Creek (namely, 
E. camaldulensis and E. coolabah) may utilise groundwater intermittently, or where 



  Fairhill Coal Project  
  Public Environment Report  
  EPBC 2019/8549 

 

 

Description IESC Comments*  Response in PER  

it is available, but no species is likely to be dependent on the limited, poor quality 
groundwater reserves within Quaternary alluvium in the vicinity of the FCP.   

Nevertheless, vegetation that uses groundwater episodically or opportunistically 
qualifies as a GDE according to the Information Guidelines Explanatory Note: 
Assessing groundwater-dependent ecosystems (Doody et al. 2019).   

No alluvium aquifers are present along Sandy Creek, and none of the riparian 
vegetation there is groundwater-dependent. 

Potential impacts to GDE’s from the FCP operations are detailed in Section 
4.3.1.5.2.  A proposed GDE Management Plan being developed for the FCP is also 
outlined in Section 5.2.1. 

24. The proponent should quantify the current condition of riparian 
vegetation along both creeks (including at several reference sites 
where no impacts are predicted and outside the potential zone of 
groundwater drawdown), especially where this vegetation may 
sometimes depend on groundwater. 

The proponent notes that both creeks support a Brigalow-dominated 
riparian community with local-scale connectivity values (SLR 2020c, 
p. 60). Appropriate monitoring of riparian vegetation condition 
should continue during and after mining so that any impacts can be 
detected (e.g. by comparison with concurrently sampled reference 
sites) and mitigated.   

A Groundwater Dependant Ecosystems Management Plan (GDEMP) will be 
developed for the FCP to address the construction, operation, and decommissioning 
phases of the FCP (refer Section 5.2.1).  The GDEMP will be finalised prior to 
commencing mining activities; and be implemented for the duration of the mine 
life.   

An assessment of the potential for Groundwater Dependant Ecosystems (GDEs) has 
been undertaken, and values associated with GDEs have been identified for the 
riparian vegetation of FCP site (refer Section 3.7).  

Eucalyptus camaldulensis and Eucalyptus coolabah growing along Cooroora Creek 
was identified as likely to be utilising groundwater intermittently, where it is 
available, but ultimately having relatively low local dependence on groundwater 
(refer Section 3.7.2). Furthermore, the alluvial aquifer that these species 
occasionally and opportunistically access is only partially connected to deeper 
aquifers that may be impacted by the FCP (Section 4.3.1).  Nevertheless, vegetation 
that uses groundwater episodically or opportunistically qualifies as a GDE according 
to the Information Guidelines Explanatory Note: Assessing groundwater-dependent 
ecosystems (Doody et al. 2019).  

Preparation of a GDEMP is a condition of the approval of the project in Queensland 
(EA condition D2, Schedule D, Appendix B).  
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The GDEMP will state the environmental objectives, performance criteria, 
monitoring, reporting, corrective actions and timing required for management of 
potential impacts to GDEs.  

25. Given that stygofauna may occur in saline groundwater (see 
Paragraph 13), stygofauna should be sampled from the alluvium and 
Permian aquifers, in accordance with the Queensland Guidelines for 
the Environmental Assessment of Subterranean Aquatic Fauna (DSITI 
2015). This will establish whether stygofauna are present. If so, the 
risk of potential impacts should be assessed (see methods in Doody 
et al. 2019) and a suitable monitoring program undertaken during 
and after mining to detect impacts that may arise from drawdown 
and any alterations in groundwater water quality. Reference sites, 
where impacts are not predicted, should also be concurrently 
sampled to help identify changes in stygofauna community 
composition unrelated to the project. 

A Groundwater Dependant Ecosystems Management Plan (GDEMP) will be 
developed for the FCP to address the construction, operation, and decommissioning 
phases of the FCP (refer Section 5.2.1).  The GDEMP will be finalised prior to 
commencing mining activities; and be implemented for the duration of the mine 
life.   

As a part of the GDEMP, a monitoring program for Subterranean GDEs will be 
undertaken  for the monitoring of stygofauna (refer Section 5.2.1.2). 

Bore data across the FCP shows the water-bearing potential of alluvium is variable 
across the site, and where groundwater does occur in the alluvium, sit remains well 
below the ground surface (stream bed) elevation (>9 m below the ground surface) 
and is highly saline consistently recording electrical conductivity values up to 44,600 
µS/cm. In addition to salinity at the FCP, a review of drillhole lithology, water level 
and water quality data suggests little potential for surface water/groundwater 
connectivity (refer Section 4.3.1.1.6). 

The fact that groundwater conditions at the FCP site are highly saline with little 
potential for surface-groundwater connectivity suggests that the likelihood of 
stygofauna being present at the FCP site is considered limited (refer Section 3.7.3).   

A pilot survey for stygofauna within the Quaternary alluvium and Permian coal seam 
aquifers will be undertaken in accordance with the Queensland Government’s 
Guideline for the Environmental Assessment of Subterranean Aquatic Fauna (DSITI 
2015). The initial pilot survey will establish whether stygofauna are present.  

The occurrence of stygofauna would trigger a comprehensive survey spanning two 
seasons, which will serve as baseline data for ongoing monitoring of impacts during 
operations. This baseline data will also be used to assess the risk of potential 
impacts, and to develop a suitable monitoring program for during and after mining 
operations. 

If stygofauna is present on site, the monitoring program will have the objective of 
identifying major changes in species composition that arise due to the FCP. In order 
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to discern natural temporal variation in faunal communities from impacts of the 
FCP, reference bores will also be monitored in nearby areas that are outside the 
potential impact of the FCP. The selection of suitable reference bores will be based 
on similarities in the stygofaunal community with that present within the vicinity of 
the FCP.     

Corrective actions to be taken if significant changes to stygofauna are detected as a 
result of the FCP include investigations of the proximal causes of this change 
(changing water level, changing water chemistry), and the potential for rectifying or 
halting this change through management measures.  

DAWE Question 3: Can the Committee provide comment on the adequacy of the proposed mitigation, management and monitoring measures, including the proposed 
buffer from Cooroora Creek and gilgai habitat? Does the Committee consider that any additional measures are needed to achieve projected levels of impact or reduce 
risks on surface and ground water resources, GDEs and cumulative impacts with other proposed and existing project? 

26. The information provided by the proponent (SLR 2020a, pp. 102-4) 
on the proposed mitigation, management and monitoring measures 
lacks sufficient detail for the IESC to comment on their adequacy. 
Below, suggestions are made about further details that are needed 
in the proposed plans as well as additional measures to monitor and 
mitigate potential risks to surface and groundwater resources and 
GDEs. 

Noted. Comments are addressed individually below. 

Surface Water 

27. The proponent is required to develop a SWMP, REMP and RMP under 
the project’s conditional 

Environmental Authority (EA) (SLR 2020a, pp. 102-104). The IESC 
notes that the proponent commits to developing these plans (SLR 
2020a, p. 102), which should also include trigger-action response 
plans (TARPS). 

A Surface Water Management Program (SWMP) will also be developed for the FCP 
to address the construction, operation, and decommissioning phases of the project 
(refer Section 5.2.4).  The SWMP will be finalised prior to commencing mining 
activities; and be implemented for the duration of the mine life.   

The SWMP will state the environmental objectives, performance criteria, 
monitoring, reporting, corrective actions and timing, required for management of 
potential impacts to relevant MNES and water resources.  The SWMP is also being 
developed to address relevant conditions under the FCP EA (refer Section 5.2.4.1). 

The aim of the SWMP for the FCP site will be to provide for effective management 
of potential environmental impacts resulting from water management associated 
with the mining activity.  The SWMP will examine and address issues relevant to the 
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importation, generation, use, and management of water at the FCP site, in order to 
minimise the quantity of water that is potentially affected by mining activities. The 
SWMP will also identify the potential risks of environmental harm to natural 
waterways posed by mining activities, and the management actions that will 
effectively minimise these risks.  To achieve this, the SWMP will be developed to 
include the following components:  

• A study of the source of contaminants; 

• An updated detailed water balance model for the site; 

• An updated detailed flood model for the site; 

• A water management system for the site; 

• Contingency procedures for emergencies; and 

• A program for monitoring and review of the effectiveness of the water 
management plan.  

A detailed monitoring schedule, monitoring methodology, description of triggers 
for corrective actions, and timeline for implementing corrective actions will be 
contained within the SWMP. 

An annual review of the SWMP will be undertaken to assess the adequacy of the 

plan and identify any necessary amendments required to ensure actual and 

potential environmental impacts are managed. 

 

A Receiving Environment Monitoring Program (REMP) will be developed for the FCP 
to address the construction, operation, and decommissioning phases of the project 
(refer Section 5.2.3).  The REMP will be finalised prior to commencing mining 
activities; and be Implemented for the duration of the mine life.   

The REMP will state the environmental objectives, performance criteria, 
monitoring, reporting, corrective actions and timing, required for management of 
potential impacts to relevant MNES and water resources.  The REMP is also being 
developed to address relevant conditions under the FCP EA (refer Section 5.2.3.2). 
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The REMP will be developed to consider sensitive receiving waters and 
environmental values downstream of the mine, that could potentially be affected 
by any release of mine affected water (MAW).   

For the purpose of the REMP, the receiving environment of the FCP site is the waters 
of Cooroora Creek and Sandy Creek catchment, and the connected or surrounding 
waterways within 10 km downstream of the FCP release points, as presented in 
Appendix B, Figure 2 – ‘Mine Affected Water Release and Water Monitoring Points’.  

The primary aim of the REMP will be to report against Water Quality Objectives 
(WQOs) for local waterways potentially affected by discharge from the FCP site, and 
to assist in assessing aquatic ecosystem health.  This will be achieved through a 
number of objectives including: 

• Identifying and describing adverse impacts to surface water environmental 
values, quality and flows 

• Monitoring the effects of the FCP activities on the receiving environment 
periodically (under natural flow conditions), and while mine affected water is 
being discharged from the mine based on accurate and reliable monitoring data 
that takes into consideration temporal variation;  

• Monitoring from background reference sites (e.g. upstream) and downstream 
sites from the release locations specified in Appendix B, Table C6 - Receiving 
water upstream background sites and downstream monitoring points; and  

• Monitoring and assessment of dissolved oxygen saturation, temperature and 
all water quality parameters as listed in Appendix B, Table C2 - Mine Affected 
Water Release Limits, and Appendix B, Table C2 -Release Contaminant Trigger 
Investigation Levels. 

 

A Rehabilitation Management Plan (RMP) will be developed for the FCP site to 
address the relevant aspects of the construction, operation, and decommissioning 
phases of the project (refer Section 5.2.6).   
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The RMP will be finalised prior to commencing mining activities; and be 
implemented for the progressive rehabilitation of the mine site throughout the 
duration of the mine life.   

The RMP will state the environmental objectives, performance criteria, monitoring, 
reporting, corrective actions and timing, required for the implementation of the 
mine rehabilitation program.  The RMP will also be developed to address relevant 
conditions under the FCP EA (refer Section 5.2.6.1). 

Rehabilitation of the FCP site will be undertaken progressively throughout the life 

of the operation and will be required to comply with legislative requirements, 

including: 

• The development of a Progressive Rehabilitation and Closure Plan (PRCP) in 
accordance with Queensland Mined Land Rehabilitation Policy, under the 
Mineral and Energy Resources (Financial Provisioning) Act, 2018 (refer Section 
7.12). 

• Environmental Authority conditions and mine closure criteria (Appendix B, 
Schedule H). 

The RMP will be developed to outline a clearly defined set of rehabilitation 

objectives to achieve the proposed post mine land use of moderate intensity 

grazing.  The RMP will describe the methodology required to meet the objectives 

for the rehabilitation of the FCP site.  The RMP will also outline a series of site 

rehabilitation indicators (measurements of progress towards the rehabilitation 

objectives), which will be designed to be auditable against completion criteria. The 

rehabilitation objectives for the FCP site will include, but not necessarily be limited 

to:  

• The final landform being safe for humans and wildlife;  

• The final landform being non-polluting;  

• The final landform being stable; and  
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• The final landform sustaining the agreed post mining land use.  

The design of the final mine landform will be a key input for the RMP. The final 

landform will be included in an updated flood model required in the SWMP (refer 

Section 5.2.4) to refine conclusions on post-closure flooding.  The final landform will 

be designed to minimise potential flood impacts on the surrounding and 

downstream environment.  The design of the final landform will consider water 

quality, post mine closure, and will detail the design of drainage and erosion 

controls.  Rehabilitation activities will also be in accordance with the rehabilitation 

criteria set out in the FCP EA (Appendix B, Schedule H). 

28. The proponent should describe how they plan to rehabilitate the final 
landform and the refilled void to reduce runoff and potential 
movement of contaminated water whilst minimising impacts on the 
functioning of the floodplain.   

A fully revised surface water assessment has been undertaken for this revision of 
the draft PER (refer Section 4.3.3). The revised site water balance modelling (refer 
Section Error! Reference source not found.) and newly proposed conceptual 
Surface Water Management Strategy (refer Section 4.3.3.4) have been undertaken 
with the input of the final proposed landform for the FCP (Section 4.3.2).   

 

The key objectives of the conceptual Surface Water Management Strategy with 
respect to site water management are to: 

• Minimise mine affected (disturbed) areas and divert clean water around the 
development area for ultimate discharge to receiving waters; and 

• Control the release of impacted water from the site to the extent that the 
environmental values of the receiving environment are not detrimentally 
impacted. 

The conceptual Surface water Management System layout is based on the 
infrastructure described in Section 2.1 has been developed for each year of the 
mining operation, including the mine closure final landform. Where possible, 
surface water management infrastructure has been designed to function over 
multiple years and cater for changes in operation as the mine advances.  This is 
presented in Figure 4-24 to Figure 4-30.    

Following mine closure, and shaping and rehabilitation of the final landform profile, 
surface water is expected to interact with the final landform depression formed to 
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the west of the rehabilitated pit dump (refer Section 4.3.2).  Final landform 
depression inflows would originate from the natural upstream catchment and 
western slopes of the rehabilitated dump.  The eastern slopes of the rehabilitated 
dump would shed to the natural water courses draining to the east (refer Figure 
4-30). 

Under post-closure conditions, the temporary up slope diversion drains will be 
decommissioned and backfilled, with all flows being conveyed by permanent drains 
to Cooroora Creek and Sandy Creek (refer Section 4.3.3.10).  The permanent 
diversion drains are to generally be constructed in cut to allow the sumps (located 
in natural low points in the gullies) to be free draining at closure. The location and 
alignment of these diversion drains are depicted on Figure 4-30 and Figure 4-40.  

Final alignment and geometric design is to be undertaken at the detailed design 
phase, based on the final mine design and layout. Any changes to the proposed 
mine layout affecting the water management system, including the pit and final 
landform size/configuration, will impact the alignment, dimensions and longitudinal 
grade of the drains details above.  

The conceptual Surface water Management System is based on the current 
conceptual landform and mine layout design (refer Section 4.3.3.4).  The final water 
management system configuration with respect to infrastructure sizing and 
operating protocols is subject to detailed design.   

It is also noted that any changes to the proposed mine layout affecting the water 
management system, including the pit and final landform size/configuration, would 
impact the assumptions and outcomes presented below. Further validation and 
assessment will be required should the mine layout and infrastructure be materially 
changed.  

In addition to the conceptual Surface Water Management Strategy outlined in this 
draft PER, a detailed Surface Water Management Program (SWMP) will also be 
developed for the FCP to address the construction, operation, and decommissioning 
phases of the project (refer Section 5.2.4).  The SWMP will be finalised prior to 
commencing mining activities; and be implemented for the duration of the mine 
life.   
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The SWMP will state the environmental objectives, performance criteria, 
monitoring, reporting, corrective actions and timing, required for management of 
potential impacts to relevant MNES and water resources.  The SWMP is also being 
developed to address relevant conditions under the FCP EA (refer Section 5.2.4.1). 

The aim of the SWMP for the FCP site will be to provide for effective management 
of potential environmental impacts resulting from water management associated 
with the mining activity.  The SWMP will examine and address issues relevant to the 
importation, generation, use, and management of water at the FCP site, in order to 
minimise the quantity of water that is potentially affected by mining activities. The 
SWMP will also identify the potential risks of environmental harm to natural 
waterways posed by mining activities, and the management actions that will 
effectively minimise these risks.  To achieve this, the SWMP will be developed to 
include the following components:  

• A study of the source of contaminants; 

• An updated detailed water balance model for the site; 

• An updated detailed flood model for the site; 

• A water management system for the site; 

• Contingency procedures for emergencies; and 

• A program for monitoring and review of the effectiveness of the water 
management plan.  

A detailed monitoring schedule, monitoring methodology, description of triggers 
for corrective actions, and timeline for implementing corrective actions will be 
contained within the SWMP. 

An annual review of the SWMP will be undertaken to assess the adequacy of the 
plan and identify any necessary amendments required to ensure actual and 
potential environmental impacts are managed. 
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A Rehabilitation Management Plan (RMP) will be developed for the FCP site to 
address the relevant aspects of the construction, operation, and decommissioning 
phases of the project (refer Section 5.2.6).   

The RMP will be finalised prior to commencing mining activities; and be 
implemented for the progressive rehabilitation of the mine site throughout the 
duration of the mine life.   

The RMP will state the environmental objectives, performance criteria, monitoring, 
reporting, corrective actions and timing, required for the implementation of the 
mine rehabilitation program.  The RMP will also be developed to address relevant 
conditions under the FCP EA (refer Section 5.2.6.1). 

Rehabilitation of the FCP site will be undertaken progressively throughout the life 

of the operation and will be required to comply with legislative requirements, 

including: 

• The development of a Progressive Rehabilitation and Closure Plan (PRCP) in 
accordance with Queensland Mined Land Rehabilitation Policy, under the 
Mineral and Energy Resources (Financial Provisioning) Act, 2018 (refer Section 
7.12). 

• Environmental Authority conditions and mine closure criteria (Appendix B, 
Schedule H). 

The RMP will be developed to outline a clearly defined set of rehabilitation 

objectives to achieve the proposed post mine land use of moderate intensity 

grazing.  The RMP will describe the methodology required to meet the objectives 

for the rehabilitation of the FCP site.  The RMP will also outline a series of site 

rehabilitation indicators (measurements of progress towards the rehabilitation 

objectives), which will be designed to be auditable against completion criteria. The 

rehabilitation objectives for the FCP site will include, but not necessarily be limited 

to:  

• The final landform being safe for humans and wildlife;  
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• The final landform being non-polluting;  

• The final landform being stable; and  

• The final landform sustaining the agreed post mining land use.  

The design of the final mine landform will be a key input for the RMP. The final 
landform will be included in an updated flood model required in the SWMP (refer 
Section 5.2.4) to refine conclusions on post-closure flooding.  The final landform 
will be designed to minimise potential flood impacts on the surrounding and 
downstream environment.  The design of the final landform will consider water 
quality, post mine closure, and will detail the design of drainage and erosion 
controls.  Rehabilitation activities will also be in accordance with the rehabilitation 
criteria set out in the FCP EA (Appendix B, Schedule H). 

29. The IESC considers that the project water management system is 
suitably designed (if it is assumed that the streamflow estimates are 
representative of local conditions). Modelling indicates that spillage 
from site water dams is unlikely, although controlled releases are 
planned (ATC Williams 2019, pp. 44-45). Further information should 
be provided by the proponent on potential water quality and flow 
impacts from the controlled releases to allow for adequate 
assessment of impacts on the receiving environment (Paragraphs 16-
19).   

A revised surface water assessment has been undertaken for this revision of the 
draft PER (refer Section 4.3.3), including revised site water balance modelling (refer 
Section Error! Reference source not found.) and a newly proposed conceptual 
Surface Water Management Strategy (refer Section 4.3.3.4).   

 

The conceptual Surface Water Management Strategy outlines the site water 
requirements (refer Section 4.3.3.4 and Section 4.3.3.5), for the mine being mainly 
required for dust suppression and irrigation of rehabilitation areas.   

These operational water needs will be preferentially sourced from the Site Water 
Dams (SWDs) constructed to the east of the waste rock dump, with water excess to 
requirements being released to the environment subject to acceptable water 
quality and sufficient environmental flows (refer Section 4.3.3.5).   

The pit inflow water is the accumulation of both rainfall and runoff from upstream 
catchment areas unable to be diverted due to the natural topography.  This water 
will be managed as mine impacted water and will be pumped to the SWDs.  

The SWDs will contain water pumped from the pit and mine impacted surface runoff 
from un-stabilised surfaces (refer Section 4.3.3.5).  

It is envisaged that up to three SWDs will be constructed along to the immediate 
east of the proposed overburden dump and will receive pumped transfers from the 
pit sumps. The SWDs shall be constructed on a cut to fill basis as excavations with 
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perimeter embankment elevation higher than a nominated design flood level and 
designed to accommodate the modelled transfer volumes limiting spill events to 
less than 5% AEP (refer Section 4.3.3.4.1).   

Discharge from the SWDs would be allowed under controlled release conditions 
when flow in downstream drainage features is available (refer Section 4.3.5.2). 
Controlled discharge would not make up more than 1:20 of the downstream 
drainage features flow (refer Table 4-37), and would be undertaken in accordance 
with the requirements and release criteria of the FCP REMP (refer Section 5.2.3).  

 

A Receiving Environment Monitoring Program (REMP) will be developed for the FCP 
to address the construction, operation, and decommissioning phases of the project 
(refer Section 5.2.3).  The REMP will be finalised prior to commencing mining 
activities; and be Implemented for the duration of the mine life.   

The REMP will state the environmental objectives, performance criteria, 
monitoring, reporting, corrective actions and timing, required for management of 
potential impacts to relevant MNES and water resources.  The REMP is also being 
developed to address relevant conditions under the FCP EA (refer Section 5.2.3.2). 

The REMP will be developed to consider sensitive receiving waters and 
environmental values downstream of the mine, that could potentially be affected 
by any release of mine affected water (MAW).   

For the purpose of the REMP, the receiving environment of the FCP site is the waters 
of Cooroora Creek and Sandy Creek catchment, and the connected or surrounding 
waterways within 10 km downstream of the FCP release points, as presented in 
Appendix B, Figure 2 – ‘Mine Affected Water Release and Water Monitoring Points’.  

The primary aim of the REMP will be to report against Water Quality Objectives 
(WQOs) for local waterways potentially affected by discharge from the FCP site, and 
to assist in assessing aquatic ecosystem health.  This will be achieved through a 
number of objectives including: 

• Identifying and describing adverse impacts to surface water environmental 
values, quality and flows 
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• Monitoring the effects of the FCP activities on the receiving environment 
periodically (under natural flow conditions), and while mine affected water is 
being discharged from the mine based on accurate and reliable monitoring data 
that takes into consideration temporal variation;  

• Monitoring from background reference sites (e.g. upstream) and downstream 
sites from the release locations specified in Appendix B, Table C6 - Receiving 
water upstream background sites and downstream monitoring points; and  

• Monitoring and assessment of dissolved oxygen saturation, temperature and 
all water quality parameters as listed in Appendix B, Table C2- Mine Affected 
Water Release Limits, and Appendix B, Table C2- Release Contaminant Trigger 
Investigation Levels. 

30. The proposed event-based surface water quality monitoring will 
initially include a wide range of parameters (ATC Williams 2019, pp. 
55-57) but at only four sites. The IESC recommends that the 
proponent include additional sites upstream in Cooroora and Sandy 
creeks, as well as an additional site at the confluence of these two 
creeks. It is unclear as to which surface water quality objectives 

(WQO) this data will be compared. The ATC Williams (2019) report 
suggests that a limited set of parameters from the Mackenzie River 
Sub-basin WQOs will be used, whereas the SLR (2020a) document 
suggests that the conditional EA values for a more extensive set of 
parameters will be used (Table 18). The IESC recommends that the 
monitoring data are compared to the conditional EAWQOs, as these 
are largely based on aquatic species protection for slightly-
moderately disturbed systems (ANZG 2018). The IESC also has some 
concerns about the proposed reduction in the number of parameters 
to be monitored following initial results (ATC Williams 2019, p. 57). 
All parameters should continue to be monitored during controlled 
discharges for the 7 years of mine operations. 

To allow for modelled releases from water management structures (Pit Sumps) to 
Sandy Creek and Cooroora Creeks respectively (refer Section 4.3.3.4), it is proposed 
to install gauging stations at the locations as per the conditions of the FCP EA (refer 
Table 5-1 and Figure 4-63), as well as locating additional gauging station sites 
upstream in Cooroora and Sandy creeks, and an additional site at the confluence of 
these two creeks, as per the recommendation by the IESC (refer Table 5-2 and 
Figure 5-1).  

To allow for the Mackenzie River Sub Basin Surface Water Quality Objectives 

(EP(W)P, 2009) to be met, an indicative release limit of site impacted waters needs 

to be adopted.  Of particular importance are the FCP EA baseflow and high flow 

limits (refer Appendix B, Table C5) for EC, which should be less than 310 µS/cm and 

210 µS/cm respectively. 

Adopting a minimum dilution limit of 1:20 into Sandy Creek and Cooroora Creek 

allows for dilutionary effects of upstream catchment flows such that mine impacted 

waters will meet the requirements of the EP(W)P.   

The release limits will be determined based on sampled site waters within the Pit 

Sumps.  Indicative releases limits based on sampled EC are listed in Table 4-57. As 

can be seen in Table 4-57, adopting a minimum dilution limit allows for waters with 

a sampled EC of up to 6,000 µS/cm to be release to Sandy Creek and Cooroora Creek 
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in period of high flows.  The 1:20 dilution limit allows for flows to be discharged 

below the limit conditioned in the FCP EA of 1,470 µS/cm (refer Appendix B, Table 

C4).  

Surface water quality monitoring results will be assessed against the exceedance 
and trigger value limits identified in the EA (refer Section 5.2.3.1.1, Table 5-3, Table 
5-4 and Table 5-5).  

A Receiving Environment Monitoring Program (REMP) will be developed for the FCP 
to address the construction, operation, and decommissioning phases of the project 
(refer Section 5.2.3).  The REMP will be finalised prior to commencing mining 
activities; and be Implemented for the duration of the mine life.   

The REMP will state the environmental objectives, performance criteria, 
monitoring, reporting, corrective actions and timing, required for management of 
potential impacts to relevant MNES and water resources.  The REMP is also being 
developed to address relevant conditions under the FCP EA (refer Section 5.2.3.2). 

The REMP will be developed to consider sensitive receiving waters and 
environmental values downstream of the mine, that could potentially be affected 
by any release of mine affected water (MAW).   

For the purpose of the REMP, the receiving environment of the FCP site is the waters 
of Cooroora Creek and Sandy Creek catchment, and the connected or surrounding 
waterways within 10 km downstream of the FCP release points, as presented in 
Appendix B, Figure 2 – ‘Mine Affected Water Release and Water Monitoring Points’.  

The primary aim of the REMP will be to report against Water Quality Objectives 
(WQOs) for local waterways potentially affected by discharge from the FCP site, and 
to assist in assessing aquatic ecosystem health.  This will be achieved through a 
number of objectives including: 

• Identifying and describing adverse impacts to surface water environmental 
values, quality and flows 
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• Monitoring the effects of the FCP activities on the receiving environment 
periodically (under natural flow conditions), and while mine affected water is 
being discharged from the mine based on accurate and reliable monitoring data 
that takes into consideration temporal variation;  

• Monitoring from background reference sites (e.g. upstream) and downstream 
sites from the release locations specified in Appendix B, Table C6 - Receiving 
water upstream background sites and downstream monitoring points; and  

Monitoring and assessment of dissolved oxygen saturation, temperature and all 
water quality parameters as listed in Appendix B, Table C2- Mine Affected Water 
Release Limits, and Appendix B, Table C2- Release Contaminant Trigger 
Investigation Levels. 

An annual water monitoring report outlining the findings of the REMP, including all 
results and interpretation will be prepared.  This report will include an assessment 
of background reference water quality, the condition of downstream water quality 
compared against water quality objectives, and the suitability of current discharge 
limits to protect downstream environmental values. 

A detailed monitoring schedule, monitoring methodology, description of triggers 
for corrective actions, and timeline for implementing corrective actions will be 
contained within the REMP. 

Groundwater 

31. The proponent is proposing to monitor groundwater quality through 
a monitoring network and will assess groundwater quality against 
natural background values. The proponent intends to tentatively 
establish natural background values from eight sets of monitoring 
data, noting that only four sets of data have been collected (SLR 
2020b, p. 72). The proponent is currently using interim guideline 
values, derived from regional groundwater quality guidelines (DEHP 
2011) or from ANZECC & ARMCANZ (now ANZG 2018) guidelines for 
freshwater aquatic ecosystem protection (SLR 2020b, pp. 71-73). The 
proponent should justify the choice of these different guidelines, 
particularly for cobalt, copper, uranium, and zinc.   

A Groundwater Management Plan (GWMP) will be developed for the FCP to address 
the construction, operation, and decommissioning phases of the FCP (refer Section 
5.2.2).  The GWMP will be finalised prior to commencing mining activities; and be 
implemented for the duration of the mine life.   

The GWMP will identify a groundwater monitoring network that is fit for purpose 

to form the basis for ongoing drawdown and quality monitoring and management 

through the life of the Project.   

Groundwater quality triggers and limits, and standing water levels will be monitored 
monthly by an appropriately qualified person at the established relevant locations 
and frequency as specified in: 



  Fairhill Coal Project  
  Public Environment Report  
  EPBC 2019/8549 

 

 

Description IESC Comments*  Response in PER  

• Appendix B, Table D1 - Groundwater Monitoring Locations and Frequency; and 
as depicted in  

• Appendix B, Figure 2 - Mine Affected Water Release and Water Monitoring 
Points.   

The groundwater monitoring program will monitor the established groundwater 
quality characteristics as identified in: 

• Appendix B, Table D2 - Groundwater Quality Triggers and Limits.  

The groundwater monitoring network may be amended to ensure it remains 
representative of groundwater conditions and continues to be fit for purpose for 
the mine life.   

Monitoring of groundwater levels from the groundwater monitoring network will 
enable natural groundwater level fluctuations (such as responses to rainfall 
recharge) to be distinguished from potential groundwater level impacts. 

Data from all monitoring bores within the groundwater monitoring network will be 
assessed in an annual comparison between actual and modelled drawdowns. This 
annual comparison and assessment will be completed in consideration of the DSITI 
(2017) guidelines for using monitoring data to assess groundwater quality and 
potential environmental impacts.  This assessment will allow for verification of the 
numerical model predictions.   

The framework for the GWMP includes the following iterative components (also 
defined as conditions in the FCP EA):  

• The establishment of the groundwater monitoring network to include a 
number of identified site-specific monitoring bores (as per Appendix B, Table 
D1, and Figure 2);  

• Ongoing monthly monitoring of groundwater quality guidelines and trigger 
levels (as per Appendix B, Table D2);  

• An annual assessment of the suitability of the groundwater monitoring network 
for the Project to provide a representative and spatially adequate 
understanding of the groundwater regime; 
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• A Review of the numerical groundwater model for the requirement to 
redevelop, and or recalibrate the after one year of commencement of mining 
activities; and 

• An annual assessment of the suitability of the groundwater monitoring network 
for the Project to provide a representative and spatially adequate 
understanding of the groundwater regime. 

A detailed monitoring schedule, monitoring methodology, description of triggers 
for corrective actions, and timeline for implementing corrective actions will be 
contained within the GWMP.  

In summary, the GWMP will provide the detail that will assist with the management 
and mitigation of any potential drawdown and potential water quality impacts.  

32. The proponent is proposing the addition of six monitoring bores, 
increasing the project’s monitoring network to 14 bores. These bores 
are proposed at four locations, two of which are reference and two 
of which will detect potential drawdown (SLR 2020b, pp. 68-71). In 
addition to these proposed monitoring bores, the IESC strongly 
recommends additional nested (paired) monitoring bores in alluvium 
and underlying sandstone of the Fairhill Formation (where co-
incident). These additional locations should include:  

a. a monitoring bore to the south east of the project’s 
proposed pit at a location that can be maintained during operations 
to confirm the predicted drawdown in this area; and  

b. a location within the predicted drawdown impact area near 
high potential GDEs.   

A Groundwater Management Plan (GWMP) will be developed for the FCP to address 
the construction, operation, and decommissioning phases of the FCP (refer Section 
5.2.2).  The GWMP will be finalised prior to commencing mining activities; and be 
implemented for the duration of the mine life.   

The GWMP will identify a groundwater monitoring network that is fit for purpose 

to form the basis for ongoing drawdown and quality monitoring and management 

through the life of the Project.   

Groundwater quality triggers and limits, and standing water levels will be monitored 
monthly by an appropriately qualified person at the established relevant locations 
and frequency as specified in: 

• Appendix B, Table D1 - Groundwater Monitoring Locations and Frequency; and 
as depicted in  

• Appendix B, Figure 2 - Mine Affected Water Release and Water Monitoring 
Points.   

The groundwater monitoring program will monitor the established groundwater 
quality characteristics as identified in: 

• Appendix B, Table D2 - Groundwater Quality Triggers and Limits.  
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The groundwater monitoring network may be amended to ensure it remains 
representative of groundwater conditions and continues to be fit for purpose for 
the mine life.   

Monitoring of groundwater levels from the groundwater monitoring network will 
enable natural groundwater level fluctuations (such as responses to rainfall 
recharge) to be distinguished from potential groundwater level impacts. 

Data from all monitoring bores within the groundwater monitoring network will be 
assessed in an annual comparison between actual and modelled drawdowns. This 
annual comparison and assessment will be completed in consideration of the DSITI 
(2017) guidelines for using monitoring data to assess groundwater quality and 
potential environmental impacts.  This assessment will allow for verification of the 
numerical model predictions.   

The framework for the GWMP includes the following iterative components (also 
defined as conditions in the FCP EA):  

• The establishment of the groundwater monitoring network to include a 
number of identified site-specific monitoring bores (as per Appendix B, Table 
D1, and Figure 2);  

• Ongoing monthly monitoring of groundwater quality guidelines and trigger 
levels (as per Appendix B, Table D2);  

• An annual assessment of the suitability of the groundwater monitoring network 
for the Project to provide a representative and spatially adequate 
understanding of the groundwater regime; 

• A Review of the numerical groundwater model for the requirement to 
redevelop, and or recalibrate the after one year of commencement of mining 
activities; and 

• An annual assessment of the suitability of the groundwater monitoring network 
for the Project to provide a representative and spatially adequate 
understanding of the groundwater regime. 
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A detailed monitoring schedule, monitoring methodology, description of triggers 
for corrective actions, and timeline for implementing corrective actions will be 
contained within the GWMP.  

In summary, the GWMP will provide the detail that will assist with the management 
and mitigation of any potential drawdown and potential water quality impacts.  

33. There is limited information on what effects the mine is likely to have 
on groundwater in the area after closure. The IESC recommends that 
the proponent evaluate the timing and magnitude of groundwater 
level recovery (see Paragraph 21) after mining operations are 
completed and the site is restored. This information on groundwater 
recovery should be integrated with the planned monitoring 

in the RMP. 

 

The FCP rehabilitated final landform will meet a number of criteria for grazing 
suitability, including all slopes being less than 25%. A number of mine rehabilitation 
commitments are prescribed to facilitate a grazing outcome, in the Project’s 
Environmental Authority (EA BRID0071) (Appendix B, Schedule H). 

An analysis of the potential equilibrated water elevation and filling rate in the 
proposed final landform depression, was conducted using a simplified water 
balance model. The model considered the impact of rainfall, evaporation and 
groundwater inflow into the final depression using the following assumptions: 

• An annual rainfall rate of 475 mm/year (derived from long term rainfall data at 
Emerald); 

• All rainfall within the extent of the final depression (~ 125 ha) was considered 
to completely report to the pit lake, that is 100% runoff; 

• No additional catchment area was considered in the water balance model, on 
the assumption that any surface run-off from external catchments would be 
diverted around the final depression. This is consistent with the post closure 
water management approach summarised in Section 4.3.3.10 (refer Figure 
4-40);  

• An annual evaporation rate of 2,065 mm/year was applied; and 

• Groundwater inflow was calculated on a pre-mining groundwater level of 155 
mAHD (as observed on the western side of the proposed open pit), hydraulic 
conductivity of  
1.6 x 10-3 m/d (as applied in the 2D numerical model), a final depression 
perimeter of 7.7 km and a drawdown radius of 4 km. Groundwater inflow was 
calculated as a steady state Darcian flux on an annual basis. 



  Fairhill Coal Project  
  Public Environment Report  
  EPBC 2019/8549 

 

 

Description IESC Comments*  Response in PER  

As presented in Figure 4-23, the water elevation within the final depression is 
predicted to equilibrate at approximately 137 mAHD approximately 8 years post-
mining.  

This predicted elevation is below the pre-mining groundwater levels observed in 
the vicinity of the proposed open pit (at 155 mAHD on the western side and 142 
mAHD on the eastern side of the proposed open pit). On this basis, approximately 
0.3 ML/year of groundwater is predicted to flow into the final depression into 
perpetuity. The groundwater inflow component to the final depression is 
insignificant when compared to the direct rainfall input and outflow from pit lake 
evaporation. 

The model is considered reasonably insensitive to climatic inputs. A change of 
±25% of rainfall and evaporation results in an equilibrium range of 132 mAHD to 
144 mAHD. 

While there is a likelihood that a water body will form within the final depression, 
with an elevation stabilising below the pre-mining groundwater level, it is assessed 
that groundwater flow in proximity to the final depression will flow towards, and 
discharge into the final depression (refer Section 4.3.1.1.5).  

This hydraulic gradient to the final depression water body will be driven by the net 
evaporative discharge from the final depression (refer Section 4.3.1.1.4) and will 
occur into perpetuity. This combined with the NAF material within the overburden 
(refer Section 2.1.5) will negate any potential impacts from seepage that might 
occur from the final depression and mine infrastructure, to the surrounding 
environment. 

Groundwater-dependent Ecosystems and Gilgai 

34. The proponent has proposed a 50-m buffer between project 
activities and the riparian corridor (including the gilgai and relic 
channels) (SLR 2020a, p. iv). The IESC recommends that increasing 
the width of this corridor (e.g. 100-200 meters, Hansen et al. 2010) 
would further reduce the likelihood of direct disturbance impacts to 
this ecologically important area. It is also possible that an increased 
buffer zone would provide additional environmental benefits 
through allowing some or all components of the project to be located 
outside the flood extent. This could reduce the potential for impacts 

A number of avoidance and mitigation measures are outlined in this revision of the 
draft PER to control potential impacts to the values associated with the riparian 
vegetation of the FCP site (refer Section 5.1). 

The FCP boundaries and mine infrastructure locations have been designed so that 
potential impacts to riparian vegetation are minimised to the greatest extent 
practicable. No remnant riparian vegetation will be cleared for the FCP. Constraints 
on the location of the FCP site boundary mean that a small area of regrowth along 
the southern boundary of the FCP site will be cleared to accommodate a haul road. 
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arising from construction of flood mitigation structures, or from 
changes to flood depths and velocities such as erosion, which is 
important given the soils at the project site are known to be sodic 
(Northern Resource 2018, p. 23) and could be prone to large-scale 
erosion such as gullying.   

This road has been positioned within a habitat patch that does not qualify as a TEC 
(refer Table 4-3).  

All riparian vegetation within the FCP site is currently grazed by cattle. The removal 
of cattle during mining operations will likely lead to improvements in condition of 
the riparian vegetation within the FCP site. Net improvements to the quality and 
integrity of the riparian vegetation within the FCP site are expected to arise due to 
the removal of cattle, which browse developing trees and shrubs and trample the 
ground. 

The short duration of the FCP will limit impacts of dust generated from operational 
areas on riparian vegetation, and an Air Quality Management Plan will be prepared 
to manage dust risks to vegetation.  

Based on the results of the updated detailed flood impact assessment undertaken 

for this revised draft PER, the riparian habitat and downstream environment of 

Cooroora Creek and Sandy Creek will not be affected by any significant change in 

flooding conditions post mine closure (refer Section 4.3.4.2.6).  

Additionally the rehabilitated mine final landform (refer Section 5.2.6) will be 
included in an updated detailed flood model that will be undertaken for the FCP 
Surface Water Management Plan (refer Section 5.2.4), to refine conclusions on 
post-closure flooding.  The final landform will be designed to minimise potential 
flood impacts on the surrounding and downstream environment.  The design of the 
final landform will consider water quality, post mine closure, and will provide 
detailed design of drainage and erosion controls.   

35. While the proposed buffer zone around the riparian corridor will 
reduce potential impacts from direct disturbance, it is unlikely to be 
effective in mitigating impacts arising from groundwater drawdown. 
No mitigation or management measures have been proposed to 
address these potential impacts. After the proponent has undertaken 
the work suggested in Paragraphs 20-25 to better quantify potential 
impacts to GDEs from groundwater drawdown, consideration should 
be given to potential mitigation and management options depending 
on the predicted level of impact. Relevant management plans should 
describe these measures fully, including their proposed 

A revised discussion of the terrestrial GDE values of the FCP site has been presented 

in this revision of the draft PER (refer Section 3.7.2).   

A new discussion of the potential impacts to the GDE values of the FCP site has been 

presented in this revision of the draft PER (refer Section 4.3.1.5.2).  

Eucalyptus camaldulensis and Eucalyptus coolabah, species that grow along the 

banks of Cooroora Creek and (to a lesser extent) Sandy Creek and which comprise 

regional ecosystem 11.3.25, may utilise groundwater, when available, within the 

Quaternary Alluvium. The FCP is likely to result in the dewatering of this aquifer over 



  Fairhill Coal Project  
  Public Environment Report  
  EPBC 2019/8549 

 

 

Description IESC Comments*  Response in PER  

implementation and a monitoring regime to determine their 
effectiveness.   

 

an area that extends up to 3.7 km (the upper 95% confidence interval) from the 

centre of the proposed mine pit (refer Section 4.3.1.4.1). This zone of potential 

impact (refer Figure 4-22) contains 180.5 ha of vegetation mapped (with low 

probability) as a terrestrial GDE in the GDE Atlas (BoM 2020). This zone of potential 

drawdown is likely to be highly conservative, for the reasons discussed in Section 

4.3.1.4.1 and Section 4.3.1.4.2 and the zone of dewatering will most likely be 

confined to within 1 km of the edge of the open pits. Furthermore, much of the 

vegetation presented in the GDE Atlas is either comprised of vegetation that does 

not utilise groundwater (e.g., the Acacia harpophylla ecological community) or 

occurs along stretches of the alluvium that lack groundwater (refer Section 3.7). 

Nevertheless, as the zone of potential drawdown extends beyond the boundaries 

of field-verified vegetation mapping, the GDE Atlas represents the most useful data 

available.  

The ecological responses by GDEs to localised dewatering of the alluvium aquifer 
are expected to be minimal. As discussed in Section 3.7.2, there are several reasons 
to expect that local E. camaldulensis and E. coolabah do not depend on 
groundwater for their ecological needs. Both species were observed to grow equally 
abundantly in naturally unsaturated stretches of the alluvium as at sites where 
groundwater was present. Where groundwater is present, it is at a depth and 
salinity that approaches the limits of these species’ tolerance.  In the vicinity of the 
FCP, both species only grow on the banks of channels, where they have access to 
surface water flows. Alluvium away from the channels does not support either 
species, suggesting negligible importance of groundwater within the alluvium to the 
establishment and/or growth of E. camaldulensis and E. coolabah.  

No aquatic GDEs were identified within the vicinity of the FCP, and no impacts to 
these are anticipated.  

A proposed GDE Management Plan being developed for the FCP is outlined in 
Section 5.2.1. 

36. The proponent has proposed a monitoring program for the River Red 
Gum (Eucalyptus camaldulensis) and Coolibah (E. coolabah) 
vegetation (SLR 2020a, p. 77), including along Cooroora and Sandy 

A Groundwater Dependant Ecosystems Management Plan (GDEMP) will be 
developed for the FCP to address the construction, operation, and decommissioning 
phases of the FCP (refer Section 5.2.1).  The GDEMP will be finalised prior to 
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creeks. However, the plan’s limited detail constrains the IESC’s 
assessment of its adequacy. For example, it is unclear what baseline 
data have been collected or will be collected prior to the project 
commencing, so it cannot be judged how useful this data will be for 
measuring potential impacts arising from the project. The proponent 
mentions using reference sites as part of the monitoring program 
(SLR 2020a, p. 77) but gives no information on the location or 
characteristics of these reference sites. Further detailed information 
on the proposed riparian vegetation monitoring program duration 
and, if necessary, after the project, should be provided in the relevant 
management plans. This information should include the spatial and 
temporal scales of monitoring and its frequency, the parameters to 
be measured, and detailed justification for site (including reference 
sites) and parameter selection. How this information feeds into 
management and mitigation plans to assess their effectiveness 
should also be provided. 

 

commencing mining activities; and be implemented for the duration of the mine 
life.   

An assessment of the potential for Groundwater Dependant Ecosystems (GDEs) has 
been undertaken, and values associated with GDEs have been identified for the 
riparian vegetation of FCP site (refer Section 3.7).  

Eucalyptus camaldulensis and Eucalyptus coolabah growing along Cooroora Creek 
was identified as likely to be utilising groundwater intermittently, where it is 
available, but ultimately having relatively low local dependence on groundwater 
(refer Section 3.7.2). Furthermore, the alluvial aquifer that these species 
occasionally and opportunistically access is only partially connected to deeper 
aquifers that may be impacted by the FCP (Section 4.3.1).  Nevertheless, vegetation 
that uses groundwater episodically or opportunistically qualifies as a GDE according 
to the Information Guidelines Explanatory Note: Assessing groundwater-dependent 
ecosystems (Doody et al. 2019).  

Condition D2 of the FCP EA (refer Appendix B, Schedule D) states that the 
BioCondition and extent of GDEs associated with the alluvium aquifer of Cooroora 
Creek and Sandy Creek must remain unchanged. The BioCondition must be 
determined by the methodology in BioCondition: a condition assessment 
framework for terrestrial biodiversity in Queensland: assessment manual (T.J. Eyre 
et. al. Version 2.2 2015, or later versions).   

A monitoring and corrective response program that fulfils the above condition is in 
development. BioCondition is an ecosystem health score that is calculated through 
the in-field assessment of a range of vegetation attributes at sample sites. This 
approach has a number of limitations for monitoring impacts on GDEs: 

• Partial canopy die-off (the expected first sign of an impact of groundwater 
depletion) may not be reflected in any of the attributes measured for 
BioCondition. The only attribute that may be affected (canopy crown cover) 
constitutes just 5% of the total BioCondition score.  



  Fairhill Coal Project  
  Public Environment Report  
  EPBC 2019/8549 

 

 

Description IESC Comments*  Response in PER  

• Even in the event of extensive tree death, BioCondition scores can only decline 
by a maximum of 30% (if number of large trees, recruitment of canopy species, 
canopy height and canopy cover all go from maximum values to minimum 
values—an extreme example). 

• BioCondition assessments are limited in their spatial and temporal extent. 

• There is a lack of baseline BioCondition data spanning multiple years and 
climatic conditions. 

In addition to a monitoring program based solely on direct BioCondition monitoring, 
it is proposed that the GDEMP will target the principal BioCondition attribute that 
is expected to show the first and most severe effects of groundwater drawdown on 
terrestrial GDEs, that being canopy cover. It is assumed that an absence of effects 
on canopy cover indirectly implies that BioCondition has been maintained over 
time. 

Canopy cover will be monitored by utilising publicly available Landsat imagery. This 
imagery has a spatial resolution of 30 m and is therefore suitable for assessing 
narrow, potentially groundwater-dependent riparian vegetation. Multi-spectral 
indices such as NDVI (Normalised Difference Vegetation Index) and NDWI 
(Normalised Difference Wetness Index) can be calculated from this imagery and are 
ideal for tracking changes in vegetation greenness and wetness, respectively. These 
indices are superior to BioCondition estimates of canopy cover, as they are able to 
detect changes in crown density as well as crown extent, whereas BioCondition 
measures the latter only. Furthermore, Landsat imagery analysis allows for large-
scale assessment beyond the boundaries of BioCondition transect locations. This 
also allows for the assessment of nearby reference sites: GDEs that occur beyond 
the potential range of drawdown due to the FCP, and which may be located on 
neighbouring properties with limited access.  

The archive of Landsat imagery from the past ten years (2010 to 2019) will be used 
as baseline data on natural fluctuations in vegetation condition over time. This 
temporal range spans very wet years (2010 = 1,099 mm total rainfall) to severe 
drought (2019 = 264 mm total rainfall) (data from Emerald Airport weather station 
35264: BoM 2020), and pre-dates any disturbance to local aquifers by the FCP. As 
there are often long lag times between an action occurring and symptoms 
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appearing in a GDE (Doody et al. 2019), Landsat imagery will be analysed annually 
(in the late dry season) throughout the duration of the project and for a number of 
years after operations cease (to be determined based on potential drawdown and 
recharge duration). 

Any deterioration in condition (greenness of vegetation) observed within the 
potential impact footprint that is beyond the natural variation observed during the 
baseline years (2010-2019), and which is not observed at reference sites outside the 
potential impact footprint, will trigger corrective actions. Monitoring of 
groundwater levels and quality will occur in parallel with vegetation health, to 
confirm the direct cause(s) of any impacts detected. 

Corrective actions will include an investigation to determine whether pre-impact 
groundwater regimes and water quality can be reinstated, and whether cumulative 
impacts during the time taken for this to be achieved do not lead to irreversible 
damage to the GDE.  

A detailed monitoring schedule, monitoring methodology, description of triggers 
for corrective actions, and timeline for implementing corrective actions will be 
contained within the GDEMP. 

The GDEMP will state the environmental objectives, performance criteria, 
monitoring, reporting, corrective actions and timing required for management of 
potential impacts to GDEs. 

37. Although the proponent acknowledges the importance of the gilgai 
(e.g. for Ornamental Snake) and has designed the mine layout to 
avoid direct impacts on this habitat, there are no plans presented in 
the PER that describe monitoring of this habitat to demonstrate that 
the avoidance strategy has been successful. Given the importance of 
this habitat and the uncertainty surrounding the effects of altered 
runoff and/or groundwater drawdown from the proposed project on 
adjacent gilgai, the IESC recommends that a suitable monitoring 
program of gilgai condition is developed for suitably replicated 
reference sites (where no impacts are predicted) and potential 
impact sites within the project area. 

A detailed profile of the Ornamental Snake is provided in Section 4.2.3.1, including; 
survey records of the locality (refer Section 4.2.3.1.1), assessment in accordance 
with the national survey guidelines (refer Section 4.2.3.1.2), habitat requirements 
(refer Section 4.2.3.1.3); threats to the species (refer Section 4.2.3.1.4), potential 
habitat in and near the FCP site (refer Section 4.2.3.1.5 and Figure 4-3), potential 
habitat quality within the FCP impact footprint (refer Figure 4-4), regional habitat 
connectivity (refer Section 4.2.3.1.6), detailed impact mitigation measures (refer 
Section 4.2.3.1.7), and an assessment of residual impacts (refer Section 4.2.3.1.8). 

Water impounded in gilgais within heavy clay originates solely from rainfall and 
surface run-off, and is not connected to, or influenced by, groundwater. Any 
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Baseline data should be collected before mining commences, and 
then the sites should be monitored 

during and after mining until the proponent can be sure there are no 
residual impacts on the habitat (including from the final landform 
after the void is filled). 

 

impacts of the FCP on groundwater will therefore not affect gilgais or the habitat 
quality for Ornamental Snakes or their frog prey (refer Section 4.2.3.1.8).    

The FCP has been designed so that any impacts to the Ornamental Snake are 

minimised to the greatest extent practicable. The disturbance footprint has been 

positioned to avoid most gilgai occurring within the FCP site, including all gilgai 

associated with remnant or high-value regrowth vegetation. The project avoids the 

clearing of habitat along Cooroora Creek, which is a potentially important regional 

corridor for the Ornamental Snake (refer Section 4.2.3.1.6).  

The potential residual impact of the FCP on the Ornamental Snake will be the 

removal of 21.1 ha of gilgai on the northern terraces of Sandy Creek, located within 

the FCP impact footprint (refer Section 4.2.3.1.8). The gilgai to be removed is of 

limited value as potential Ornamental Snake habitat as it lacks important 

microhabitat features that the species requires (refer Section 4.2.3.1.8 and Figure 

4-4). 

The area of gilgai to be removed have a moderate to high existing risk of loss under 
current land management practices. It is located within cleared pastures supporting 
young A. harpophylla regrowth, which is regularly re-cleared to maintain open 
pastures for grazing. Under Queensland’s Vegetation Management Act 1999, this 
gilgai is not mapped as “essential habitat” and is mapped as category X regulated 
vegetation. It therefore has no formal protection under the Vegetation 
Management Act 1999.  

Mitigation measures for the reduction of potential impacts to the Ornamental 
Snake (refer Section 4.2.3.1.7) include, but are not limited to the following:  

• The FCP has been designed so that any impacts to the Ornamental Snake are 
minimised to the greatest extent practicable;  

• The disturbance footprint has been positioned to avoid most gilgai habitat 
occurring within the FCP site, including all gilgai habitats associated with 
remnant or high-value regrowth vegetation;  
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• The project avoids the clearing of habitat along Cooroora Creek, which is a 
potentially important regional corridor for the Ornamental Snake (refer Section 
4.2.3.1.6).  

• Signage will be erected at the edges of potential Ornamental Snake habitat 
explaining its significance as an environmentally sensitive area and prohibiting 
access by vehicles or machinery;  

• FCP staff and contractors will be informed of their obligation to protect the 
Ornamental Snake during site inductions, and the date and location of 
incidental observations of Ornamental Snakes (including roadkill) will be 
recorded during operations; 

• Surface water and sediment control infrastructure will be installed in order to 
trap mine-affected water and prevent sediment from operations being 
deposited into nearby watercourses and floodplains; 

• The short duration of the FCP will limit impacts of direct mortality through 
vehicular collisions in nearby operational areas; and 

• The temporary removal of cattle from Ornamental Snake habitat within the FCP 
site during operations will result in a rapid improvement of vegetative cover 
(grasses and aquatic herbs) in and around gilgais. This will improve the quality 
of 122.4 ha of Ornamental Snake habitat.  

Based on the results of the updated detailed flood impact assessment undertaken 

for this revised draft PER, the riparian habitat and associated gilgais of the 

downstream environment of Cooroora Creek and Sandy Creek will not be affected 

by any significant change in flooding conditions post mine closure (refer Section 

4.3.4.2.6).  

Additionally the rehabilitated mine final landform (refer Section 5.2.6) will be 

included in an updated detailed flood model that will be undertaken for the FCP 

Surface Water Management Plan (refer Section 5.2.4), to refine conclusions on 

post-closure flooding. The final landform will be designed to minimise potential 
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flood impacts on the surrounding and downstream environment.  The design of the 

final landform will consider water quality, post mine closure.  

38.  The proponent needs to specify how the information from 
monitoring of GDEs (Paragraph 36) and gilgai (Paragraph 37) will be 
used to guide suitable management and mitigation strategies, 
especially if any adverse changes are detected. Management plans 
should explain how any impacts will be mitigated and, if necessary, 
what restoration options are feasible. Mitigation and restoration 
options should be fully justified, preferably with examples and data 
from comparable case studies. 

A Groundwater Dependant Ecosystems Management Plan (GDEMP) will be 
developed for the FCP to address the construction, operation, and decommissioning 
phases of the FCP (refer Section 5.2.1).  The GDEMP will be finalised prior to 
commencing mining activities; and be implemented for the duration of the mine 
life.   

An assessment of the potential for Groundwater Dependant Ecosystems (GDEs) has 
been undertaken, and values associated with GDEs have been identified for the 
riparian vegetation of FCP site (refer Section 3.7).  

Eucalyptus camaldulensis and Eucalyptus coolabah growing along Cooroora Creek 
was identified as likely to be utilising groundwater intermittently, where it is 
available, but ultimately having relatively low local dependence on groundwater 
(refer Section 3.7.2). Furthermore, the alluvial aquifer that these species 
occasionally and opportunistically access is only partially connected to deeper 
aquifers that may be impacted by the FCP (Section 4.3.1).  Nevertheless, vegetation 
that uses groundwater episodically or opportunistically qualifies as a GDE according 
to the Information Guidelines Explanatory Note: Assessing groundwater-dependent 
ecosystems (Doody et al. 2019).  

Condition D2 of the FCP EA (refer Appendix B, Schedule D) states that the 
BioCondition and extent of GDEs associated with the alluvium aquifer of Cooroora 
Creek and Sandy Creek must remain unchanged. The BioCondition must be 
determined by the methodology in BioCondition: a condition assessment 
framework for terrestrial biodiversity in Queensland: assessment manual (T.J. Eyre 
et. al. Version 2.2 2015, or later versions).   

A monitoring and corrective response program that fulfils the above condition is in 
development. BioCondition is an ecosystem health score that is calculated through 
the in-field assessment of a range of vegetation attributes at sample sites. This 
approach has a number of limitations for monitoring impacts on GDEs: 
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• Partial canopy die-off (the expected first sign of an impact of groundwater 
depletion) may not be reflected in any of the attributes measured for 
BioCondition. The only attribute that may be affected (canopy crown cover) 
constitutes just 5% of the total BioCondition score.  

• Even in the event of extensive tree death, BioCondition scores can only decline 
by a maximum of 30% (if number of large trees, recruitment of canopy species, 
canopy height and canopy cover all go from maximum values to minimum 
values—an extreme example). 

• BioCondition assessments are limited in their spatial and temporal extent. 

• There is a lack of baseline BioCondition data spanning multiple years and 
climatic conditions. 

In addition to a monitoring program based solely on direct BioCondition monitoring, 
it is proposed that the GDEMP will target the principal BioCondition attribute that 
is expected to show the first and most severe effects of groundwater drawdown on 
terrestrial GDEs, that being canopy cover. It is assumed that an absence of effects 
on canopy cover indirectly implies that BioCondition has been maintained over 
time. 

Canopy cover will be monitored by utilising publicly available Landsat imagery. This 
imagery has a spatial resolution of 30 m and is therefore suitable for assessing 
narrow, potentially groundwater-dependent riparian vegetation. Multi-spectral 
indices such as NDVI (Normalised Difference Vegetation Index) and NDWI 
(Normalised Difference Wetness Index) can be calculated from this imagery and are 
ideal for tracking changes in vegetation greenness and wetness, respectively. These 
indices are superior to BioCondition estimates of canopy cover, as they are able to 
detect changes in crown density as well as crown extent, whereas BioCondition 
measures the latter only. Furthermore, Landsat imagery analysis allows for large-
scale assessment beyond the boundaries of BioCondition transect locations. This 
also allows for the assessment of nearby reference sites: GDEs that occur beyond 
the potential range of drawdown due to the FCP, and which may be located on 
neighbouring properties with limited access.  
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The archive of Landsat imagery from the past ten years (2010 to 2019) will be used 
as baseline data on natural fluctuations in vegetation condition over time. This 
temporal range spans very wet years (2010 = 1,099 mm total rainfall) to severe 
drought (2019 = 264 mm total rainfall) (data from Emerald Airport weather station 
35264: BoM 2020), and pre-dates any disturbance to local aquifers by the FCP. As 
there are often long lag times between an action occurring and symptoms 
appearing in a GDE (Doody et al. 2019), Landsat imagery will be analysed annually 
(in the late dry season) throughout the duration of the project and for a number of 
years after operations cease (to be determined based on potential drawdown and 
recharge duration). 

Any deterioration in condition (greenness of vegetation) observed within the 
potential impact footprint that is beyond the natural variation observed during the 
baseline years (2010-2019), and which is not observed at reference sites outside the 
potential impact footprint, will trigger corrective actions. Monitoring of 
groundwater levels and quality will occur in parallel with vegetation health, to 
confirm the direct cause(s) of any impacts detected. 

Corrective actions will include an investigation to determine whether pre-impact 
groundwater regimes and water quality can be reinstated, and whether cumulative 
impacts during the time taken for this to be achieved do not lead to irreversible 
damage to the GDE.  

A detailed monitoring schedule, monitoring methodology, description of triggers 
for corrective actions, and timeline for implementing corrective actions will be 
contained within the GDEMP. 

The GDEMP will state the environmental objectives, performance criteria, 
monitoring, reporting, corrective actions and timing required for management of 
potential impacts to GDEs. 

39.  The proponent states that the project is intended to confirm the 
commercial viability of mining thin coal seams of the Fort Cooper 
Coal Measures sub-Group in the Bowen Basin, with a view to 
unlocking significant additional thin seam coal reserves for the State 
(SLR 2020a, p. i). Should the mine prove viable, it is likely that there 
will be future cumulative impacts. A crucial component of 

a). A Groundwater Management Plan (GWMP) will be developed for the FCP to 
address the construction, operation, and decommissioning phases of the FCP (refer 
Section 5.2.2).   

The GWMP will be finalised prior to commencing mining activities; and be 
implemented for the duration of the mine life.   
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commercial viability includes the feasibility and resource 
requirements of monitoring, management, impact mitigation and 
post-mining restoration, and the IESC expects that the proponent 
should assess the adequacy of all monitoring and mitigation 
activities, including:  

a. the monitoring of water table fluctuations (including post-
mining groundwater recovery), runoff and streamflows (e.g. 
ecologically important components) in Sandy and Cooroora creeks, 
surface and groundwater water quality and habitat condition (e.g. 
riparian vegetation, gilgai) before, during and after mining;  

b. the 50-m buffer (including considering wider buffer widths 
to enhance their benefits in protecting riparian habitat and 
facilitating faunal movement along the stream-side corridor);  

c. the suitability of the refilled void and final landform (e.g. 
stability, infiltration characteristics, soil fertility and structure, 
erosion potential) given the desired restoration endpoint; and  

d. d. other activities that may improve the post-mining 
environment (e.g. excluding grazing from riparian zones). 

The GWMP will identify a groundwater monitoring network that is fit for purpose 

to form the basis for ongoing drawdown and quality monitoring and management 

through the life of the Project.   

Groundwater quality triggers and limits, and standing water levels will be monitored 
monthly by an appropriately qualified person at the established relevant locations 
and frequency as specified in: 

• Appendix B, Table D1- Groundwater Monitoring Locations and Frequency; and 
as depicted in  

• Appendix B, Figure 2- Mine Affected Water Release and Water Monitoring 
Points.   

The groundwater monitoring program will monitor the established groundwater 
quality characteristics as identified in: 

• Appendix B, Table D2- Groundwater Quality Triggers and Limits.  

The groundwater monitoring network may be amended to ensure it remains 
representative of groundwater conditions and continues to be fit for purpose for 
the mine life.   

Monitoring of groundwater levels from the groundwater monitoring network will 
enable natural groundwater level fluctuations (such as responses to rainfall 
recharge) to be distinguished from potential groundwater level impacts. 

Data from all monitoring bores within the groundwater monitoring network will be 
assessed in an annual comparison between actual and modelled drawdowns. This 
annual comparison and assessment will be completed in consideration of the DSITI 
(2017) guidelines for using monitoring data to assess groundwater quality and 
potential environmental impacts.  This assessment will allow for verification of the 
numerical model predictions.   

The framework for the GWMP includes the following iterative components (also 
defined as conditions in the FCP EA):  
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• The establishment of the groundwater monitoring network to include a 
number of identified site-specific monitoring bores (as per Appendix B, Table 
D1, and Figure 2);  

• Ongoing monthly monitoring of groundwater quality guidelines and trigger 
levels (as per Appendix B, Table D2);  

• An annual assessment of the suitability of the groundwater monitoring network 
for the Project to provide a representative and spatially adequate 
understanding of the groundwater regime; 

• A Review of the numerical groundwater model for the requirement to 
redevelop, and or recalibrate the after one year of commencement of mining 
activities; and 

• An annual assessment of the suitability of the groundwater monitoring network 
for the Project to provide a representative and spatially adequate 
understanding of the groundwater regime. 

A detailed monitoring schedule, monitoring methodology, description of triggers 
for corrective actions, and timeline for implementing corrective actions will be 
contained within the GWMP.  

In summary, the GWMP will provide the detail that will assist with the 
management and mitigation of any potential drawdown and potential water 
quality impacts. 

 

b). A number of avoidance and mitigation measures are outlined in this revision of 
the draft PER to control potential impacts to the values associated with the riparian 
vegetation of the FCP site (refer Section 5.1). 

The FCP boundaries and mine infrastructure locations have been designed so that 
potential impacts to riparian vegetation are minimised to the greatest extent 
practicable. No remnant riparian vegetation will be cleared for the FCP. Constraints 
on the location of the FCP site boundary mean that a small area of regrowth along 
the southern boundary of the FCP site will be cleared to accommodate a haul road. 
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This road has been positioned within a habitat patch that does not qualify as a TEC 
(refer Table 4-3).  

All riparian vegetation within the FCP site is currently grazed by cattle. The removal 
of cattle during mining operations will likely lead to improvements in condition of 
the riparian vegetation within the FCP site. Net improvements to the quality and 
integrity of the riparian vegetation within the FCP site are expected to arise due to 
the removal of cattle, which browse developing trees and shrubs and trample the 
ground. 

The short duration of the FCP will limit impacts of dust generated from operational 
areas on riparian vegetation, and an Air Quality Management Plan will be prepared 
to manage dust risks to vegetation.  

Based on the results of the updated detailed flood impact assessment undertaken 

for this revised draft PER, the riparian habitat and downstream environment of 

Cooroora Creek and Sandy Creek will not be affected by any significant change in 

flooding conditions post mine closure (refer Section 4.3.4.2.6).  

Additionally the rehabilitated mine final landform (refer Section 5.2.6) will be 
included in an updated detailed flood model that will be undertaken for the FCP 
Surface Water Management Plan (refer Section 5.2.4), to refine conclusions on 
post-closure flooding.  The final landform will be designed to minimise potential 
flood impacts on the surrounding and downstream environment.  The design of the 
final landform will consider water quality, post mine closure, and will provide 
detailed design of drainage and erosion controls.   

 

c) and d).  A Rehabilitation Management Plan (RMP) will be developed for the FCP 
site to address the relevant aspects of the construction, operation, and 
decommissioning phases of the project (refer Section 5.2.6).   

The RMP will be finalised prior to commencing mining activities; and be 
implemented for the progressive rehabilitation of the mine site throughout the 
duration of the mine life.   

The RMP will state the environmental objectives, performance criteria, monitoring, 
reporting, corrective actions and timing, required for the implementation of the 
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mine rehabilitation program.  The RMP will also be developed to address relevant 
conditions under the FCP EA (refer Section 5.2.6.1). 

Rehabilitation of the FCP site will be undertaken progressively throughout the life 

of the operation and will be required to comply with legislative requirements, 

including: 

• The development of a Progressive Rehabilitation and Closure Plan (PRCP) in 
accordance with Queensland Mined Land Rehabilitation Policy, under the 
Mineral and Energy Resources (Financial Provisioning) Act, 2018 (refer Section 
7.12). 

• Environmental Authority conditions and mine closure criteria (Appendix B, 
Schedule H). 

The RMP will be developed to outline a clearly defined set of rehabilitation 

objectives to achieve the proposed post mine land use of moderate intensity 

grazing.  The RMP will describe the methodology required to meet the objectives 

for the rehabilitation of the FCP site.  The RMP will also outline a series of site 

rehabilitation indicators (measurements of progress towards the rehabilitation 

objectives), which will be designed to be auditable against completion criteria. The 

rehabilitation objectives for the FCP site will include, but not necessarily be limited 

to:  

• The final landform being safe for humans and wildlife;  

• The final landform being non-polluting;  

• The final landform being stable; and  

• The final landform sustaining the agreed post mining land use.  

The design of the final mine landform will be a key input for the RMP. The final 

landform will be included in an updated flood model required in the SWMP (refer 

Section 5.2.4) to refine conclusions on post-closure flooding.  The final landform will 

be designed to minimise potential flood impacts on the surrounding and 



  Fairhill Coal Project  
  Public Environment Report  
  EPBC 2019/8549 

 

 

Description IESC Comments*  Response in PER  

downstream environment.  The design of the final landform will consider water 

quality, post mine closure, and will detail the design of drainage and erosion 

controls.  Rehabilitation activities will also be in accordance with the rehabilitation 

criteria set out in the FCP EA (Appendix B, Schedule H). 

*IESC comments are duplicated from IESC responses to questions from DAWE regarding the initial draft PER (SLR, 2020), as outlined in IESC letter “Advice to decision 
maker on coal mining project, IESC 2020-115: Fairhill Coal Project (EPBC 2019/8549) -New Development”, dated 27 July 2020.  
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