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MEMORANDUM: RISK-BASED ASSESSMENT OF POTENTIAL PROJECT IMPACTS ON GREATER BILBY 
(MACROTIS LAGOTIS) NEAR LAKE DISAPPOINTMENT  

 

1 INTRODUCTION 

Reward Minerals Ltd (Reward) has commissioned Botanica Consulting (Botanica) to prepare a risk-based 
assessment of the potential for implementation of Reward’s Lake Disappointment Potash Project to result in 
significant impacts to the Greater Bilby (Macrotis lagotis).  Project impacts were previously addressed in a report 
prepared by Terrestrial Ecosystems and Bennelongia Environmental Consultants in August 2018 (Lake 
Disappointment Potash Project: Potential Impacts on Fauna), a copy of which was attached to the Lake 
Disappointment Environmental Review (ERD) document as Appendix D2.  This memorandum complements the 
previous fauna impact assessment and includes specific comments on risks associated with changes in the 
availability of Cyperus bulbosus, an issue raised by the Department of the Environment and Energy (correspondence 
to Reward dated 19 July 2018).   

2 OBJECTIVES 

The objectives of this assessment were to: 

• Characterise the potential for direct and indirect impacts of project implementation on bilby populations at 
or near the location proposed for the Lake Disappointment potash project; and  

• Provide a quantitative, risk-based assessment of the potential for significant impacts on bilbies as a result 
of project implementation.   

 

3 BACKGROUND INFORMATION 

3.1 Overview of bilby ecology and conservation status  

The bilby is listed as Vulnerable under the EPBC Act and the Biodiversity Conservation Act 2016 (WA). This 
nocturnal, medium sized, omnivorous, burrow dwelling marsupial was once wide-spread in Australian arid and semi-
arid areas. Its geographical distribution has now contracted to a few small populations in southern Northern Territory, 
south-eastern Queensland, the Pilbara and sandy deserts of Western Australia (Figure 1). Bilby distribution is now 
largely restricted to two broad habitat types: mulga woodlands with lateritic red earth and spinifex grasslands with 
high fire frequency, again with the red earth (Johnson 1989, Southgate 1990). The species’ distribution appears 
limited by access to suitable burrowing habitat and areas of high plant and food production.  Southgate et al. (2007) 
reported that the distribution of bilbies in the Tanami Desert was related to substrate type, which is probably also true 
around the Lake Disappointment project area in the Little Sandy Desert.     

Bilbies retreat to burrows during the day and are active at night. They leave characteristic diggings in their search for 
food under the soil and their scats are easily identified (Thompson and Thompson 2008, Dziminski and Carpenter 
2017).  

Bilbies have been shown to consume a wide range of foods, including root-dwelling larvae, termites, fungi, and a 
variety of plant bulbs, fruit and seed (Gibson, 2001).  The main seed-producing plants consumed by bilbies are 
annuals that emerge after rainfall following a disturbance event such as fire or drought (Southgate and Carthew 
2006).  The diet may be either predominantly herbivorous or primarily insectivorous, depending in part upon the 
spatial and temporal availability of food (Southgate 1990b). Seed and bulb plant foods (including C. bulbosus) are 
exploited opportunistically, while invertebrates are relied upon when plant food resources are scarce (Southgate and 
Carthew, 2006).  According to Gibson (2001), bilbies may not consume food in direct proportion to the availability of 

mailto:lauren@botanicaconsulting.com.au


Botanica Consulting  Page 2 of 14 

any given food type, although general seasonal trends in availability of the key foods are reflected in the diet of 
bilbies.  When key plant foods are absent, or become scarce, it is thought that bilbies revert to invertebrate prey, 
particularly termites, which are more consistently abundant but demanding to obtain (Redford and Dorea, 1984). 

It has been reported that bilbies are more abundant where dingoes are present (Letnic et al, 2012), possibly because 
both cats and foxes are less abundant – or less active – in areas where dingoes are present (Brook et al, 2012). It 
has been suggested that in some parts of its range, the Bilby requires both post-fire ephemeral and fire-sensitive 
plants for foraging (Southgate and Carthew, 2006) and is therefore more likely to occur in landscapes that have a 
high diversity of fire-age classes, including long-unburned grass hummocks for shelter and recently burned areas to 
forage (Southgate et al. 2007).   

3.2 Occurrence of Bilbies and Bilby Habitat near Lake Disappointment 

3.2.1 Records of Bilby occurrence 

The DBCA Threatened species database has multiple records of Bilby (recorded in in 2012 – 2014) east of Lake 
Dora, approximately 150 km north of the project area (Figure 2).  There are other records to the north of Karlamilyi 
National Park and some from near Trainor Hills, which is approximately 100km south-southwest of the project area. 
Other sightings have been reported near Well 12 on the Canning Stock Route, approximately 170km south-west of 
the project area.  People from the Kanyirninpa Jukurrpa Aboriginal organisation have indicated that they know of 
bilbies to the north, northeast and southwest of the project area (Figure 3). 

To date, four Level 2 fauna surveys, two targeted surveys and a fauna habitat assessment have been completed as 
part of baseline surveys of the Lake Disappointment project area and surrounds (Harewood, 2012, 2014, 2015, 2016, 
2017a and 2017b).  Results of this work are summarized in Terrestrial Ecosystems and Bennelongia (2018).  Surveys 
of the potash project area involved surveys on foot, on ATVs, in vehicles and by helicopter, but in 2018 some areas 
in the development envelope had not been systematically searched for bilbies.  To address this information gap, 
Terrestrial Ecosystems used a helicopter flying low and slow to map fauna habitat on 14-15 November 2017.  While 
systematically mapping the fauna habitats from a low altitude the consultants also used the opportunity to search for 
bilby burrows.  None of the targeted or baseline surveys conducted at Lake Disappointment between 2012 and 2018 
recorded the presence of bilbies or any other evidence (scats, burrows, scratchings) indicative of bilby presence.  A 
single unconfirmed anecdotal nighttime sighting of a bilby on the Talawana Track was reported by Reward personnel 
in October 2016 (Figure 4).  It is therefore possible that bilbies are present – or may be present from time to time - in 
or near the project area.  However, there is no evidence from studies conducted between 2012 and 2018 to suggest 
that an important population1 of bilbies is present in or near the project development envelope.   

     
Figure 1: Bilby distribution and records of bilby occurrence (Atlas of Living Australia, accessed 26/08/2019) 

 

 

1 Important populations of vulnerable species include: 1) key source populations either for breeding or dispersal; 2) populations 

that are necessary for maintaining genetic diversity, and/or 3) populations that are near the limit of the species range.   

Star indicates 
approximate 
project location. 
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Figure 2: DBCA records of bilbies in general project locality 
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Figure 3: Kanyirninpa Jukurrpa records of bilbies in general project locality 
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Figure 4: Bilby records in proximity to project development envelope (unconfirmed sighting by Reward 
employee in October 2016)
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3.2.2 Habitat value for conservation significant fauna  

Eight broad fauna habitats (not including existing cleared areas and the bare playa surface) have been recorded in 
the project development envelope (Terrestrial Ecosystems and Bennelongia, 2018).  Of these, four were identified 
as being potentially suitable bilby habitat (Table 1).   

Table 1: Fauna habitats near Lake Disappointment (Terrestrial Ecosystems and Bennelongia, 2018) 

Habitat type Description 

Extent within project 
development envelope 

(disturbance 
footprint), ha 

Suitable 
for 

bilbies? 
(Yes / no) 

Flat plain with few 
to numerous trees 
over scattered 
shrubs over 
spinifex 

Flat plain where the density of trees (e.g. 
Acacia spp.) varies over few shrubs (e.g. 
Eremophila/Senna spp.) with or without 
hummocks of mostly sparse spinifex (e.g. 
Triodia spp.) 

6.56 (6.56) Yes 

Flat plain with 
scattered shrubs 
over spinifex with 
few or no trees 

Flat plain where there are very few trees but 
sparely vegetated with shrubs with or without 
hummocks of mostly sparse spinifex (e.g. 
Triodia spp.) 

11.00 (11.00) Yes 

Swales and dune 
crests with shrubs 
over spinifex with 
few or no trees 

Low dunes interspersed with swales that are 
vegetated with occasional trees (i.e. Corymbia 
spp,) low shrubs (Acacia sp. and Grevillea 
spp.) over spinifex (i.e. Triodia spp.) with few 
or no trees.  May host Cyperus bulbosus. 

3482.55 (367.57) Yes 

Creek or drainage 
line 

Mostly dry creek or drainage lines that have an 
increased density of low trees (e.g. 
Eucalyptus/Corymbia spp.) relative to adjacent 
areas 

107.12 (10.41) No 

Halophytic 
vegetation 

Flat plain supporting low halophytic vegetation 
(i.e. Tecticornia spp.) mostly around the 
periphery of Lake Disappointment 

30.87 (0.83) No 

Clay or salt pan 
mostly devoid of 
vegetation 

Flat plain that has an elevation that is slightly 
lower than the adjacent area that is mostly 
devoid of vegetation 

10.46 (0) No 

Rocky area or 
breakaway 

Rocky area or breakaway most little vegetation 
or sparsely vegetated with spinifex 

58.76 (2.41) No 

Trees and shrubs 
over tussock 
grasses 

Flat plain or shallow depression that supports 
relatively dense trees (e.g. Acacia spp.) dwarf 
shrubs (e.g. Senna spp.) over tussock 
grasses.  

105.77 (0.90) Yes 

Cleared vegetation  167.21 (167.21) No 

Bare playa surface  35,996.63 (7,207.34) No 

Shaded cells indicate habitats not suitable for bilbies 

Only one occurrence of Cyperus bulbosus, a plant that can form part of the diet of the Greater Bilby, has been 
recorded during multiple baseline flora and vegetation surveys at Lake Disappointment (Botanica, 2018).  Cyperus 
bulbosus was observed in a single quadrat (Q74) established during baseline vegetation surveys.  A total of 117 
quadrats were surveyed during baseline flora and vegetation studies at Lake Disappointment.  The quadrat in which 
Cyperus bulbosus was observed was located outside the project development envelope in an area to the northwest 
of the Lake Disappointment playa (Figure 5).   
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Figure 5: Occurrence of Cyperus bulbosus near Lake Disappointment playa 
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The plant was found in a vegetation type described as ‘Open low woodland of Corymbia opaca over low scrub of 
Acacia/Grevillea spp. and mid-dense hummock grass of Triodia basedowii on sand dunes/ swales’ (vegetation code 
D-HG1).  This vegetation unit corresponds approximately to fauna habitat type ‘swales and dune crests with shrubs 
over spinifex with few or no trees’.  Twenty-three quadrats were established in this vegetation unit, but only one of 
the 23 quadrats contained Cyperus bulbosus. 

Approximately 386 ha of ‘potential bilby habitat’ (of which approximately 367.6 ha comprises ‘swales and dune crests 
with shrubs over spinifex with few or no trees’) is intersected by the project disturbance footprint. About 3,220 ha of 
additional ‘potential bilby habitat’ lies within the project development envelope, but is not proposed to be cleared for 
established of project infrastructure. by project implementation. 
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4 POTENTIAL IMPACTS 

Bilby numbers appear to be in significant decline throughout Australia, with only a few small scattered 
populations existing in the Pilbara and in the adjacent sandy desert areas. Pavey (2006) identified various 
potential threats, with those relevant to the potash project being:  

• Predation, particularly of juveniles, by foxes, feral cats (Lollback et al. 2015), wild dogs and dingoes.  
Abbott (2001) reported fox predation as the primary reason for the long-term reduction in this species;   

• Competition with herbivores, in particular rabbits;   

• Habitat degradation and destruction, especially vegetation clearing, where Bilbies are killed in their 
burrows; and   

• Vehicle strikes.  

The Department of the Environment and Energy has suggested that Cyperus bulbosus may constitute an 
important food resource for the Greater Bilby populations in the Lake Disappointment locality.  The Department 
has said that it considers that, notwithstanding that C. bulbosus is not a groundwater dependent species, if 
groundwater drawdown were to reduce the water-holding capacity of soils over the long-term, C. bulbosus 
may cease to persist in the impacted area. The Department added that “…while Bilbies may utilise a variety 
of food resources, its diet composition is seasonally variable and C. bulbosus' ability to survive short-term 
drought conditions makes it an important and constant food resource when other dietary components are 
limited, unavailable or impacted by climatic conditions”. It concluded that “…impacts on the availability of C. 
bulbosus may result in a reduction in the availability of bilby food resources during adverse conditions, 
potentially rendering the [project] area incapable of supporting bilbies during these times, with the potential for 
impacts to extend to the Karlimilyi National Park.” (DotEE correspondence to Reward Minerals, 19 July 2018).  

It is Botanica’s view that the opinions expressed by the Department of the Environment and Energy do not 
adequately consider relevant findings in peer reviewed literature, namely that the consumption by bilbies of C. 
bulbosus appears to be opportunistic, with greater quantities of bulbs being consumed in locations where the 
plant is abundant (Southgate and Carthew, 2006) – which is not the case in the project area.   

 

5 RISK-BASED IMPACT ASSESSMENT 
5.1 Risk criteria 

The risk criteria suggested by Botanica broadly align with risk approaches recommended by the DWER 
(Guidance Statement: Risk Assessments, February 2017).  Under the DWER risk treatment framework, risks 
that are classified as ‘extreme’ are unacceptable, while lower risk classifications may be tolerated, subject to 
regulatory controls (Table 2). 

Table 2: Risk management framework (based on DWER, 2017) 

Risk 
rating 

Acceptability Risk Treatment 

Extreme Unacceptable Risk will not be tolerated. DWER may refuse to grant 
approval. 

High May be acceptable. Subject to 
multiple regulatory controls 

Risk event may be tolerated and may be subject to 
multiple regulatory controls. This may include both 
outcome-based and management conditions. 

Medium Acceptable, generally subject 
to regulatory controls 

Risk event is tolerable and is likely to be subject to some 
regulatory controls. A preference for outcome-based 
conditions where practical and appropriate will be 
applied. 

Low Acceptable, generally does not 
require special controlled 

Risk event is acceptable and will generally not be subject 
to regulatory controls. 
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The consequence definitions provided by DWER (2017) are too generic to serve as the basis for evaluating 
potential project impacts on bilby populations (if present).  Accordingly, Botanica has proposed a more specific 
set of consequence criteria, as discussed in the following section. 

5.2 Consequence definitions 

The consequence measures against which impacts have been assessed include both direct and indirect 
impacts (Table 3).  The criteria used to assess impacts to bilbies have taken into account published EPBC 
guidelines as they relate to the assessment of significant impacts on vulnerable species.  In particular, the risk 
assessment considered plausible project-related events that could: 

• lead to a long-term decrease in the size of an important population of bilbies 

• reduce the area of occupancy of an important population of bilbies 

• fragment an existing important population of bilbies into two or more populations 

• adversely affect habitat critical to the survival of the species 

• disrupt the breeding cycle of an important population of bilbies 

• modify, destroy, remove or isolate or decrease the availability or quality of habitat to the extent 
that the species is likely to decline 

• result in invasive species that are harmful to a vulnerable species becoming established in the 
vulnerable species’ habitat 

• introduce disease that may cause the species to decline, or 

•  interfere substantially with the recovery of the species. 

The assessment took into consideration the lack of evidence of any important population of bilbies being 
present in the project development envelope, but also had regard to bilby occurrences in the wider region, as 
reported in datasets sourced from DBCA from the Kanyirninpa Jukurrpa Aboriginal organization. 

In the absence of quantitative consequence definition in government guidelines, the consequence definitions 
used in the risk assessment were assigned numerical values using the rating scheme proposed by 
Terrestrial Ecosystems and Bennelongia Environmental Consultants (2018). 

Table 3: Consequence definitions (direct and indirect impacts on bilby population)1 

 Impact on local bilby population (if present) 

Severe > 60% loss of the local population 

Major 40-60% loss of the local population 

Moderate 20-40% loss of the local population 

Minor 10-20% loss of the local population 

Slight 0 to 10% loss of the local population 

Note 1: Consequence definitions are based on fauna impact assessment report by Terrestrial Ecosystems and 
Bennelongia Environmental Consultants, 2018. 
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5.3 Likelihood definitions 
The likelihood definitions used in assessing potential impacts on important populations are identical with those 
recommended by DWER (2017). 
 

Table 4: Likelihood definitions (DWER, 2017) 

Likelihood Description 

Almost certain The risk event is expected to occur in most circumstances 

Likely The risk event will probably occur in most circumstances 

Possible The risk event could occur at some time 

Unlikely The risk event will probably not occur in most circumstances. 

Rare The risk event may only occur in exceptional circumstances 

 
5.4 Risk events 

The following risk events were considered during the risk-based impact assessment 

1. Direct injury or death to bilbies as a result of vehicle contact during clearing operations 

2. Loss of bilby habitat as a result of clearing operations 

3. Increase in feral animal predation of bilbies as a result of establishment of off-playa infrastructure. 

4. Direct injury or death to bilbies as a result of vehicle contact during project operations 

5. Entrapment of bilbies in trenches or ponds during project operations. 

6. Reduction in bilby food resources as a result of fires initiated by project activities 

7. Reduction in bilby food resources (C. bulbosus) as a result of groundwater abstraction. 
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5.5 Evaluation of risk 
The risk matrix recommended in DWER (2017) has been used for assessment of risks to bilbies (Figure 6). 
 

Figure 6: DWER risk matrix 

Likelihood of 
risk event 

Potential consequence 

Slight Minor Moderate Major Severe 

Rare Low Low Medium Medium High 

Unlikely Low Medium Medium Medium High 

Possible Low Medium Medium High Extreme 

Likely Medium Medium High High Extreme 

Almost certain Medium High High Extreme Extreme 

 

Table 5: Risk-based impact assessment – Bilbies 

Risk event Likelihood Consequence  Risk rating Explanatory comment 

Establishment of on-playa 
infrastructure results in loss of 
bilby habitat. 

Rare Slight Low 
Bilbies are unlikely to make use of 
the playa. 

Establishment of off-playa 
infrastructure results loss of 
bilby habitat 

Almost 
certain 

Slight Medium 

Project implementation will result in 
disturbance of approximately 12% 
of the ‘potential bilby habitat’ 
mapped within the project 
development envelope.  Very 
extensive similar habitat is available 
outside the development envelope.  
Only one bilby (unconfirmed 
sighting on the Talawana Track) has 
been reported within the project 
development envelope during 
multiple years of survey in the Lake 
Disappointment area. 

Clearing during 
establishment of off-playa 
infrastructure results injury or 
death of bilbies during 
vegetation clearing (contact 
with machinery) 

Unlikely Slight Low 

Only one bilby (unconfirmed 
sighting on the Talawana Track) has 
been reported within the project 
development envelope during 
multiple years of survey in the Lake 
Disappointment area. Reward has 
committed to conducting pre-
clearing surveys in parts of the 
project footprint with habitat suitable 
for bilbies. 

Establishment of off-playa 
infrastructure results in 
increase in meso-predators 
(cats, foxes) 

Possible Moderate Medium 

Cats and foxes are already present 
in the project locality.  Reward has 
given commitments to implementing 
ongoing feral animal monitoring and 
control programmes, in 
collaboration with traditional 
owners. Baseline surveys 
conducted over multiple years have 
not found an important population in 
the project locality. 

Vehicle movements during 
project operations results in 
death or injury to individual 
bilbies. 

Possible Slight Low 

The potential for road kill cannot be 
entirely excluded, notwithstanding 
the scarce evidence for bilby 
occurrence near proposed 
access/haul roads.  Reward has 
committed to documenting and 
reporting any fauna injury or death 
associated with project traffic. 
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Risk event Likelihood Consequence  Risk rating Explanatory comment 

Bilby injury or death as a 
result of entrapment in 
trenches or ponds 

Unlikely Slight Low 
Trenches and ponds will be located 
on the playa, a habitat unlikely to 
frequented by bilbies. 

Extraction of groundwater 
results in reduction of 
available food sources, 
specifically Cyperus 
bulbosus. 

Rare Minor Low 

C. bulbosus is uncommon in the 
project area and is therefore unlikely 
to constitute a food source upon 
which bilby populations (if present) 
rely.  No C bulbosus has been 
observed within areas that may be 
affected by altered soil water 
relations as a result of project water 
use.  Baseline surveys conducted 
over multiple years have not found 
an important population in the 
project locality.  

Project implementation alters 
fire regimes, resulting in 
death of bilbies. 

Possible Minor Medium 
Reward has committed to 
implementing a fire management 
plan to control the risk of fire arising 
from its own activities, additionally, 
the company has made 
commitments to collaborating with 
traditional owners in the 
implementation of fire management 
activities in the wider Lake 
Disappointment region.  Baseline 
surveys conducted over multiple 
years have not found an important 
population in the project locality 

Project implementation alters 
fire regimes, resulting in loss 
of bilby habitat. 

Possible Minor Medium 

Project implementation alters 
fire regimes, resulting in 
reduction in food availability 
for bilbies. 

Possible Minor Medium 

 

6 Conclusions 

The risk-based assessment shows that: 

• Potential direct and indirect impacts to bilbies as a result of project implementation are classified as 
‘low’ or ‘medium’; 

• Significant adverse impacts are not expected and offsets are not warranted; and 

• ‘Medium’ risks should be treated through the implementation of regulatory controls.  
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