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2 CONTEXT, SCOPE AND RATIONALE 

2.1 THE PROPOSAL 

Mt Bruce Mining Pty Limited (the Proponent) received approval for the Koodaideri Iron Ore Mine 
and Infrastructure Project (Koodaideri Project) via Ministerial Statement 999 (MS 999) under Part IV 
of the Environmental Protection Act 1986 (EP Act) by the Minister for Environment on 10 March 
2015.  Approval Decision EPBC 2012/6422 was also granted under the Environment Protection and 
Biodiversity Conservation Act 1999 (EPBC Act) by the Commonwealth Minister for the Environment 
on 9 May 2015.  Both approvals contain environmental conditions relevant to this NQMP. 

The Koodaideri Project is situated approximately 110 km northwest of Newman in the Pilbara region 
of Western Australia (Figure 2.1) and includes the construction of an open-cut iron ore mining and 
processing operation with product transported to existing ports via Rio Tinto’s heavy freight railway 
network.  The Koodaideri Project contains three separate Development Envelopes (Figure 2.2) that 
collectively form the Koodaideri Project Development Envelope. The three Development Envelopes 
cover:  

• Mine/Plant Area (MPA) – this Development Envelope contains the planned mine pit areas 
(K75W, K58W and K38W) and associated ore processing facilities.  The mine pit schedule 
allows for the development of the K58W mine pit first, then the K75W mine pit 1, followed by 
the K38W mine pit.   

• Western Rail Corridor (WRC) – this Development Envelope links the MPA to Rio Tinto’s 
existing main line rail network. 

• Southern Infrastructure Corridor (SIC) – this Development Envelope links the MPA to Rio 
Tinto’s existing Central Pilbara Railway and other infrastructure.  The SIC may also carry 
alignments for power, water, communication towers and road infrastructure. Amendments to 
the SIC were approved in September 2017 through the change to proposal (section 45C of the 
EP Act) process, which resulted in revisions to the layout and area of the SIC Development 
Envelope (Attachment 1 of MS 999). All figures in this NQMP depict the 2017 revised SIC 
Development Envelope. 

At the time of submission of this revised management plan, construction of the Koodaideri Project 
had not yet commenced. The Koodaideri Project main development is scheduled to commence in 
early 2019, subject to all statutory external and internal approvals. 

2.2 KEY ENVIRONMENTAL FACTOR 

The Environmental Protection Authority (EPA) Report and Recommendations (Report 1533, EPA 
2014) identified terrestrial fauna as a key environmental factor for the Koodaideri Project and 
evaluated the impacts on conservation significant species (including the Northern Quoll (Dasyurus 
hallucatus) from loss of habitat due to clearing and impacts from construction and operation 
activities. The Report specifically recommended management strategies for the Northern Quoll 
(Dasyurus hallucatus) (EPA 2014). 

                                                           
1 Development of the K75W mine pit may commence approximately five to seven years after the commencement of the K58W mine pit.  
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2.2.1 Condition environmental objective 

Condition 8 of MS 999 identifies the management requirements for the Northern Quoll, with 
Condition 8-2 setting out the required objective of the NQMP, namely: 

• to ensure that the proposal is carried out in a manner that minimises the direct and indirect 
impacts to the Northern Quoll. 

This objective is aligned with the EPA’s environmental objective for terrestrial fauna: “To protect 
terrestrial fauna so that biological diversity and ecological integrity are maintained”. 

2.3 CONDITION REQUIREMENTS 

The requirements for the Koodaideri Project relating to the management of the Northern Quoll are 
detailed in Condition 8 of MS 999. These MS 999 conditions and the section/s of this NQMP that 
addresses each condition are presented in Table 2.1. 

Table 2.1: MS 999 – Condition 8 Terrestrial Fauna – Northern Quoll. 

Condition Condition Requirement 
Section of  

NQMP where 
addressed 

8 Terrestrial Fauna (Northern Quoll)  

8-1 

Prior to the commencement of ground-disturbing activities within 50 metres of 
Northern Quoll (Dasyurus hallucatus) foraging and denning habitat within the 
Mine/Plant Area Development Envelope, Southern Infrastructure Corridor 
Development Envelope and the Western Rail Corridor Development Envelope, 
the proponent shall prepare and submit a Northern Quoll Management Plan in 
consultation with the Department of Parks and Wildlife, to the requirements of 
the CEO to demonstrate that condition 8-2 has been met.  

All (including 
Section 8 

consultation) 

8-2 
The objective of the Northern Quoll Management Plan is to ensure that the 
proposal is carried out in a manner that minimises the direct and indirect 
impacts to the Northern Quoll. 

All 

8-3 

The Northern Quoll Management Plan shall include: 

1) Census data for the Northern Quoll population within the Mine/Plant Area 
Development Envelope, Southern Infrastructure Corridor Development 
Envelope and the Western Rail Corridor Development Envelope, as 
delineated in Figure 1 of Schedule 1 and defined by the geographic 
coordinates in Schedule 2, based on available survey information; 

Section 3.2 

2) Spatial imagery detailing Northern Quoll foraging and denning habitat 
within the Mine/Plant Area Development Envelope, Southern Infrastructure 
Corridor Development Envelope and the Western Rail Corridor 
Development Envelope; 

Section 3.3 

3) Detailed management measures to minimise direct and indirect loss of the 
habitat mapped pursuant to condition 8-3(2); 

Section 5; 
Section 6 

4) Protocols and procedures to monitor Northern Quoll presence and 
abundance adjacent to the mine put within the Mine/Plant Area 
Development Envelope identified by condition 8-3(2) during construction 
and operation; and 

Section 4; 
Section 6  
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Condition Condition Requirement 
Section of  

NQMP where 
addressed 

5) Detailed contingency responses, including modified operational procedures 
or translocation of animals out of impact zones, if monitoring required by 
condition 8-3(4) show a decrease in Northern Quoll numbers attributable to 
the proposal, to ensure condition 8-2 is met. 

Section 6;  

8-4 

Prior to the commencement of ground-disturbing activities within 50 metres of 
the mapped Northern Quoll foraging and denning habitat requited by condition 
8-3(2), unless otherwise agreed by the CEO, the proponent shall implement the 
approved plan required by condition 8-1. 

Section 4.6 

8-5 Revisions to the Northern Quoll Management Plan may be approved by the CEO. Section 7 

8-6 
The proponent shall implement approved revisions of the Northern Quoll 
Management Plan required by condition 8-5. Section 7 

These MS 999 conditions can be broadly summarised as: 

• preparing an NQMP in consultation with the Department of Parks and Wildlife (now the 
Department of Biodiversity, Conservation and Attractions (DBCA)) (Condition 8-1); 

• ensuring that the objective for the NQMP is met (Condition 8-2); 

• meeting specific requirements and scope of the NQMP (Condition 8-3(1) to 8-3(5)); 

• implementing the approved NQMP (Condition 8-4); 

• approving future revisions to the NQMP (Condition 8-5); and 

• implementing any future revised and approved NQMP (Condition 8-6). 

In addressing the conditions of MS 999, this NQMP also complies with Condition 2(c) of the 
Commonwealth Decision Approval EPBC 2012/6422 (Appendix 1), which requires the Proponent to 
comply with Condition 8 of MS 999 for the better protection of the Northern Quoll. 

2.4 INDEX OF BIODIVERSITY SURVEYS FOR ASSESSMENTS 

The Proponent submits the Northern Quoll baseline long term monitoring report (Biota 2018) for the 
Koodaideri Project (summarised in Table 3.1) relating to the management of the Northern Quoll to 
the Department of Water and Environmental Regulation (DWER). The Proponent will provide the 
Index of Biodiversity Surveys for Assessments (IBSA) data package in accordance with the EPA’s 
Instructions and Form: IBSA Data Packages (EPA 2018b). 

2.5 RATIONALE AND APPROACH 

The rationale and approach for this management plan is outlined in the following sections: 
• Survey and study findings (Section 3); 

• Monitoring rationale and approach (Section 4); 

• Key uncertainties (Section 4.1); 

• Management approach (Section 5); and  

• Rationale for choice of provisions (Section 6.1). 
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Figure 2.1: Regional Location of the Koodaideri Project.  
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Figure 2.2: Koodaideri Project Development Envelope. 
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3 SURVEY AND STUDY FINDINGS  
The results of baseline surveys and previous Northern Quoll assessments for Koodaideri, together 
with current understanding of the species, have informed the management and monitoring 
approach for this NQMP. 

3.1 NORTHERN QUOLL AT KOODAIDERI 

Previous assessments completed for the Koodaideri Project provide supporting detail on the 
ecology, distribution and abundance of the Northern Quoll (Biota 2012a).  Some key aspects relevant 
to the species management and monitoring in the Project area include: 

• The Northern Quoll is a medium-sized marsupial (adult weight ranging from 300 to 1,200 g).  It is 
considered a partially arboreal and aggressive carnivore with a varied diet across landscapes 
including small invertebrates and vertebrates (lizards, birds, snakes, small mammals, including 
bats, and frogs), but also includes fleshy fruit (such as Ficus sp. fruit), the Large Rock-rat Zyzomys 
maini and Sandstone Antechinus Pseudantechinus bilarni in the northern parts of its range, along 
with the Common Rock-rat Zyzomys argurus which is a key prey item in the Pilbara region 
(Oakwood 2000, van Dyck and Strahan 2008, Dunlop et al. 2017). 

• While the species will occasionally drink free water when available, it is not reliant on this and 
can obtain sufficient water from its food (van Dyck and Strahan 2008). 

• In the Pilbara, the Northern Quoll favours rocky gorges, boulder piles, breakaways and hills 
(usually of high relief and often along drainage lines) for denning purposes. Adjacent plains and 
vegetated areas provide habitat suitable for foraging and dispersal of young but are considered 
to be of less importance for the species’ conservation (DSEWPaC 2011). 

• The Northern Quoll is a short-lived (one to three years) mammal species, where females 
reproduce once each year, and most males die shortly after reproducing (Dickman and 
Braithwaite 1992, Oakwood 2000). 

• Northern Quoll population numbers can fluctuate substantially on both annual and inter-annual 
cycles.  This variability is driven by both the reproductive biology of individuals and longer-term 
cycles in response to regional stochastic processes such as rainfall, fire and related changes to 
prey populations (How et al. 2009). 

3.2 NORTHERN QUOLL CENSUS DATA FOR THE DEVELOPMENT ENVELOPE 

Condition 8-3(1) of MS 999 requires the NQMP to include census data for the Northern Quoll 
population within the Koodaideri Project Development Envelope. Northern Quoll surveys conducted 
within the Development Envelope have used a combination of Elliott traps, motion cameras and 
opportunistic field observations at various times of the year and with variable survey efforts as 
summarised in Table 3.1 and Figure 3.1. 

Of the 17 baseline surveys conducted between August 2010 and August 2016, eight yielded 
Northern Quoll records within the Koodaideri Project Development Envelope (Table 3.1, Table 3.2 
and Figure 3.1).  Northern Quoll were captured during seven of the 15 survey phases of Elliott 
trapping. The number of individuals recorded on any given phase ranged from two (May 2013) 
(Table 3.1) to six (May 2014) (Table 3.2). Eleven of the survey phases were conducted solely within 
the MPA with a total of 7,397 Elliott trap nights and 129 camera nights. Surveys were primarily 
conducted within three gorge systems identified as core Northern Quoll habitat: Koodaideri Spring 
Gorge (‘Spring’), an adjacent gorge to the immediate east designated ‘Route 66’ (R66), and a third to 
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the west (‘Cellbase Hill’; CBH) (see Biota 2018).  Of those areas, most effort has been directed to the 
Spring, with 3,177 Elliott trap nights and 72 camera nights.  Sixty-three Northern Quoll records, 50 
from Elliott trapping and 13 from motion cameras, were obtained in total from those surveys up to 
August 2016 (Table 3.1, Table 3.2 and Figure 3.1). No Northern Quoll records have been obtained 
from trapping and motion cameras from other parts of the Development Envelope (i.e. the SIC and 
WRC). 

The first Northern Quoll recorded within the Koodaideri Project Development Envelope (August 
2010) was a dead individual dropped by a bird of prey, meaning that its exact source location could 
not be confirmed (Biota 2011). A subsequent targeted survey in May 2013 recorded two males on 
the south-eastern and western margins of the MPA. Both of these sites on the south-eastern and 
western margins of the MPA (Figure 3.1) have only been sampled on one occasion (due to difficulties 
with access), so it is unclear if individuals reliably occur in these areas. Both these sites are located 
outside the current project footprint for mining and infrastructure within the MPA. 

All surveys conducted within the MPA since 2013 have recorded Northern Quoll. Since the first 
capture within the Koodaideri Spring Gorge inside the MPA (October/November 2013), between 
three and six individuals have been caught on each of the five trapping survey phases conducted 
there (Table 3.2). This indicates that multiple Northern Quolls have routinely utilised Koodaideri 
Spring Gorge in recent years; however, based on the surveys conducted to date, it is less clear if 
Northern Quoll reliably occur in other areas of the MPA. This may be a function of the documented 
spatial and temporal variability in the species’ occurrence and fluctuation in numbers (Schmitt et al. 
1989, Biota and How 2005).  This variability may also explain the lack of records from those surveys 
conducted in apparently suitable habitat within the Koodaideri Project Development Envelope, 
including Koodaideri Spring Gorge prior to 2013, and presents a challenge both for the design of the 
monitoring program and the selection of appropriate provisions (see Section 6). 

The existing data provide a census of Northern Quoll present within the Koodaideri Project 
Development Envelope consistent with Condition 8-3(1), which is further supplemented by the 
baseline monitoring data arising from the early implementation of this NQMP (Sections 4 and 6.1). 

3.3 POTENTIAL NORTHERN QUOLL HABITAT WITHIN THE KOODAIDERI PROJECT 
DEVELOPMENT ENVELOPE 

Condition 8-3(2) of Ministerial Statement 999 requires Northern Quoll “…foraging and denning 
habitat…” within the Koodaideri Project Development Envelope to be mapped. In practice, these 
two functional habitat types (foraging habitat and denning habitat) cannot be meaningfully 
separated. The Koodaideri Spring Gorge is an illustrative example, where there are multiple den sites 
interspersed with foraging habitat that would also be utilised by Common Rock Rats (a key prey 
item) and Ficus sp. trees (another primary food source). For the purposes of this NQMP then, the 
term ‘Northern Quoll habitat’ is taken to mean areas that provide both denning opportunities and 
reliable foraging habitats. 

The Proponent originally estimated that the Development Envelope included 729 ha of ‘habitat 
critical to the survival’ of the Northern Quoll (after DSEWPaC (2011)) (Rio Tinto 2013).  That estimate 
was derived from preliminary mapping completed from interpretation of aerial imagery, with the 
conclusion drawn that potential Northern Quoll habitat was identified within the MPA and the 
northern portion of the SIC where it adjoins the MPA (Rio Tinto 2013). These areas included 
landform features such as gorges, rocky overhangs and shallow caves, which provide potential 
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habitat for the species. Within this extent, the Koodaideri Spring Gorge was identified as habitat of 
local significance for the species and individuals have since been reliably recorded in this area.  
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Table 3.1: Survey effort and resulting Northern Quoll records during previous Project surveys (August 2010 – May 2013). 
Su

rv
ey

 In
fo

rm
at

io
n 

Month 

Year 

August 
2010 

March 

2011 

May 

2011 

November 
2011 

May  

2012 

July  

2011 

October 2011 March 

2012 

May  

2012 

May  

2013 

Total 

Survey type 2-phase Level 2  3-phase Level 2  Targeted Baseline 2-phase Level 2 Targeted 10 survey 
phases in 3 
years Development Envelope MPA (including Spring 

and Route 66) 
Southern Infrastructure Corridor (SIC) MPA (Route 

66) & adjacent  
MPA Western Rail Corridor 

(WRC) 
MPA 

Elliott sites 

(total trap nights) 

2 

(582) 

4 

(1,400) 

3  

(675) 

2  

(833) 

2 

(630) 

6 (2 in MPA) 

(1,890) 

2 

(350) 

2 

(540) 

2 

(350) 

9  

(980) 

34 

(8,248) 

Motion camera sites (total trap 
nights) 

- - - 2  

(6) 

2 

(11) 

- 2 

(12) 

- - 16  

(45) 

22 

(74) 

Re
co

rd
s 

Individuals (m/f) 1/01 - - - - - - - - 2/0 3 

Recaptures, trapped (m/f) n/a n/a n/a  n/a  n/a n/a  n/a n/a n/a 2/0 2 

Scats - - - - - - - 12 - - 1 

Tracks - - - - - - - 12 - - 1 

Motion camera  n/a n/a n/a - - n/a  - n/a n/a 123 12 (2 
individuals) 

 Reference (Biota 2011a)/(Biota 
2012a) (Biota 2012b) (Biota 2012c) (Biota 2012d) (Biota 2012e) (Biota 2013)  

1 opportunistic record – juvenile male freshly killed by bird of prey. 

2 scats and tracks outside of study area. 

3 both trapped individuals recaptured by motion cameras. 
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Table 3.2: Survey effort and resulting Northern Quoll records during previous Project surveys (October 2013 – August 2016). 
Su

rv
ey

 In
fo

rm
at

io
n 

Month 

Year 

Oct/Nov 
2013 

May  

2014 

March  
2015 

July 
2016 

May/June 

2016 

June/July 2016 August 2016 Total 

Survey type 2-phase Baseline 
Monitoring 

Interim 1 Targeted 3-phase Targeted 7 survey 
phases in 
three years 

Development Envelope MPA (Spring) MPA (Spring) SIC MPA 

Elliott sites 

(total trap nights) 

3  

(280) 

3  

(365) 

- - 1 (Spring) 

(455) 

1 (CBH) 

(455) 

1 (R66) 

(455) 

1 (Spring) 

(420) 

1 (R66) 

 (175) 

2 (Spring) 

(665) 

1 (R66) 

 (140) 

14 

(3,410) 

Motion camera sites (total trap 
nights) 

8  

(16) 

8  

(24) 

4  

(4) 

5 

(9) 

8 

(28) 

- - 

 

- - - - 33 

(81) 

Re
co

rd
s 

Individuals (m/f) 4/1  4/2  1 2 - 1/2 - - 2/2 - 2/1 - 6-19 3 

Recaptures, trapped (m/f) 3/0 7/3 n/a  n/a 2/1 - - 1/2 - 5/1 - 25 

Scats 3  2  1 - - - - - - - - 6 

Tracks - - - - - - - - - - - - 

Motion camera  - - 1 - - n/a n/a n/a n/a n/a n/a - 

 Reference (Biota 2014a)/(Biota 
2014b) (Biota 2015a) (Biota 2016a) (Biota 

2016b) Unpublished  

1 two-day interim survey, no traps deployed, visual searches and one night of motion camera deployment only. 

2 sex could not be determined from camera record. 

3 minimum to maximum number of individuals allowing for potential recaptures between phases (as opposed to recaptures within phases which are listed below). The maximum number of different individuals captured during any 
survey phase was six (May 2014), the maximum number captured during one survey was seven (across the three-phases conducted between May and August 2016).  Individuals captured during the three-phase MPA survey 
conducted in 2016 were permanently tagged – a total of three females and four males were captured across the three phases.  Individuals were not tagged during previous surveys.  Therefore, it is possible that some individuals were 
captured during more than one phase between October/November 2013 and March 2015 and others were not.  This cannot be determined.  Assuming none of the individuals recorded during this period were also recorded during 
another survey phase during this period, the maximum number of individuals would be twelve. Assuming the six individuals trapped during the May 2014 survey were the same as those trapped in October/November 2013 and that 
recorded in March 2015, the total number would be six. Assuming six of the seven individuals trapped in 2016 were recaptures of individuals recorded between 2013 and 2015, the minimum total number across all phases would be 
seven, and assuming no recaptures in 2016 from the three previous survey phases the total number would be 19 (12 between 2013 and 2015, seven in 2016). 
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Figure 3.1: Northern Quoll records from within the Koodaideri Project Development Envelope with Northern Quoll habitat mapping. 
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Based on aerial imagery and previous fauna surveys work in the area, the southern portion of the SIC 
Development Envelope is considered unsuitable as a potential Northern Quoll habitat as the area 
comprised mostly low elevation hill slopes and plains habitat.  Similarly, based on aerial imagery and 
previous survey work, the WRC Development Envelope is dominated by plains and creek lines and is 
therefore also considered to not represent potential Northern Quoll habitat. 

The preliminary mapping of Northern Quoll habitat was subsequently re-mapped and ground-truthed 
during the preparation of this NQMP to meet the requirements of Condition 8-3(2), using the following 
methodology: 

• An initial desktop review of the existing habitat mapping was completed by a zoologist experienced in 
assessing Northern Quoll habitat (Garth Humphreys, Principal Ecologist at Biota Environmental 
Sciences with 28 years of Pilbara survey experience), using a Geographical Information System (GIS) 
to refine existing preliminary mapping polygons by reference to digital imagery and contour data.  
This took account of both denning habitat and foraging habitat parameters for the species (consistent 
with the requirements of Condition 8-3(2)). 

• Field ground-truthing of representative areas of the mapped Northern Quoll habitat was completed in 
order to assess key habitat parameters relevant to the species and confirm desktop interpretation of 
digital imagery.  This incorporated searches of ground-truthed habitat for secondary evidence of the 
species’ occurrence (including scats, tracks, latrine sites, and skulls or other remains) to further 
confirm current or recent utilisation. 

• Based on the field ground-truthing exercise, the habitat mapping polygons were then refined in the 
GIS to develop the final spatial data set (as shown in Figure 3.1). 

Based on the final spatial data set produced using the methodology above, the revised area of Northern 
Quoll habitat (i.e. foraging and denning) is estimated to be 973.2 ha. The Proponent considers that this 
habitat is equivalent to ‘habitat critical to the survival’ of the Northern Quoll referred to in 
Commonwealth documentation. It should be highlighted that an extensive fire occurred at Koodaideri 
over several days in November 2017, with the fire spanning approximately 10 km and approximately 
4,000 ha, including the Koodaideri Spring Gorge (and K75W Adit/Cave System) (see Figure 3.1). The fire 
was triggered by a lightning strike during an electrical storm and burnt and estimated 490.2 ha of 
Northern Quoll habitat (50.4% of the mapped habitat within the MPA) (Figure 3.1). The vegetation over 
much of the Koodaideri Project Development Envelope, including the Koodaideri Spring Gorge, was 
severely burnt with all understorey vegetation lost (see Plate 3.1). 

   

Plate 3.1: Representative photos of Koodaideri Spring Gorge immediately after the November 2017 fire. 



Northern Quoll Management Plan MS 999 
Koodaideri Project RTIO-HSE-0325966 

14 

As a result of this, the fourth Koodaideri Spring Gorge baseline survey (which had been scheduled for 
early December 2017) was deferred until November 2018. Some visible recovery in the Koodaideri Spring 
Gorge has been observed since the 2017-18 wet season (see Plate 3.2 and Plate 3.3). 

  

Plate 3.2: Representative photos of Koodaideri 
Spring Gorge in January 2018 
(approximately two months after 
being burnt). 

Plate 3.3: Representative photos of Koodaideri 
Spring Gorge in July 2018 
(approximately eight months after 
being burnt). 

An additional fire occurred in the valley east of Koodaideri Spring Gorge (Route 66) in November 2016 
where Northern Quoll has been recorded.  Fires are a natural and regular event in the Pilbara and can 
contribute to changes in Northern Quoll numbers and distribution that are often unrelated (and therefore 
not attributable) to Project activities. 
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4 MONITORING RATIONALE AND APPROACH 
A summary of the monitoring actions to be implemented under this NQMP is provided Table 4.1, with the 
detail of design and methodology provided in Sections 4.1 to 4.3. 

Table 4.1: Summary of Northern Quoll monitoring actions in this NQMP. 

Monitoring Actions Timing/Phase 

1. Finalise design of monitoring program and site selection Design, Pre-construction 

2. Undertake baseline data collection and analysis Design, Pre-construction 

3. Review and refine monitoring program Construction, Operation 

4. Implement ongoing monitoring program and any future 
refinements 

Operation, Closure 

4.1 UNCERTAINTIES ASSOCIATED WITH ATTRIBUTING CHANGES IN NORTHERN QUOLL 
NUMBERS 

Condition 8-3(4) of Ministerial Statement 999 requires monitoring of Northern Quoll “presence and 
abundance” adjacent to mine pits within the MPA during construction and operation of the Koodaideri 
Project (Table 2.1).  Condition 8-3(5) subsequently requires contingency responses to be implemented in 
the event that monitoring shows “a decrease in Northern Quoll numbers attributable to the proposal”. 

There are significant challenges involved with designing a monitoring program that can provide 
information to determine whether changes in Northern Quoll numbers are attributable to natural 
variation or to the Koodaideri Project. As discussed in Sections 3.1 and 3.2, the numbers of Northern 
Quolls in a given area of habitat in the Pilbara fluctuates substantially under natural conditions, suspected 
to be in response to stochastic processes such as rainfall, fire, and related variability in food sources. 
Individual home ranges also expand and contract seasonally, and individuals can utilise multiple den sites. 
The species also occurs at relatively low densities in the eastern Pilbara, with many targeted surveys 
recording few or no individuals from suitable habitat.  The census data available for the MPA 
Development Envelope support this (Section 3), with past surveys having recorded only few individuals, 
with limited recaptures in the cases where more than one or two individuals were recorded. As 
approximately half of the habitat was burnt during the November 2017 fire, this is likely to contribute to 
the variability in Northern Quoll numbers over the coming seasons and uncertainty in attributing the 
cause of the variability in numbers. 

Given that the “presence and abundance” of the Northern Quoll is naturally highly variable makes 
definitively attributing any decrease (or increase) in Northern Quoll numbers to the Koodaideri Project 
difficult.  Situations may arise during future monitoring where the species declines in numbers, or is 
apparently absent altogether, because of natural processes such as poor season or local movement of 
individuals to other habitat, rather than being caused by the Project. In addition to variability, the number 
of Northern Quoll individuals expected to be recorded during future monitoring is likely to continue to be 
relatively low based on reviews of existing census data (Section 3.1). 

4.2 OVERVIEW OF MONITORING SCOPE AND DESIGN 

The design of the monitoring program must therefore maximise the likelihood of being able to 
discriminate a change in Northern Quoll numbers in potential impact areas from: 

• changes in Northern Quoll numbers that are within the typical range of inter-annual fluctuations;  
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• a decline in Northern Quoll numbers across the wider locality due to natural conditions (e.g. a poor 
rainfall season, fire, changes in prey populations and feral animal populations);  

• a decline in Northern Quoll numbers attributable to the Koodaideri Project; and 

• movement of individuals to other areas of suitable habitat in the locality within/outside the 
Koodaideri Project Development Envelope. 

These considerations have been addressed by the inclusion of a Reference site in the immediate locality, 
but outside of the predicted influence of the Project, in the monitoring design and by combining active 
trapping with a range of passive and repeatable monitoring methods. The monitoring design comprises 
the concurrent assessment of a monitoring site outside of the MPA (designated ‘Grand Canyon’ Reference 
site) and monitoring sites within it (MPA sites), with two MPA sites that contain Northern Quoll habitat 
currently established that have been sampled to date: Koodaideri Spring Gorge and an adjacent gorge 
system at K58W (designated “Route 66”).  Consistent with Condition 8-4, the baseline phases of the 
monitoring program will be continued up to the commencement of construction activities within 50 m of 
Northern Quoll habitat. Section 4.3 outlines the trapping methodology, with passive monitoring methods 
addressed in Section 4.4. 

4.3 TRAPPING MONITORING METHODS 

Systematic trapping at MPA and Reference sites will be undertaken annually to collect data on: 

• abundance, standardised for sampling effort to number of individuals per 100 trap nights;  

• individual condition by sex (standard measures); and 

• reproductive status/recruitment (pouch condition, pouch young, etc). 

Captured individuals will be fitted with Passive Integrated Transponder (PIT) tags to enable recaptures to 
be confirmed and tracking of individuals between phases and amongst sites. If sufficient recapture events 
are obtained, then population density would be estimated using spatially explicit capture-recapture 
(SECR) (Efford and Fewster 2012) or a similar approach. Condition measures and demographic data from 
both MPA and Reference sites would allow for any future decline in condition in impact areas to be 
identified with more confidence. 

Wider regional-scale control in the monitoring design can be similarly obtained by reference to the 
regional Northern Quoll monitoring program being undertaken by the DBCA (Figure 4.1). Comparisons of 
data from that program with data from this NQMP would provide broader subregional and regional 
contexts to identify if trends in the Project area are consistent with data from other sites in the Pilbara. 

Collecting trapping data at both MPA and Reference monitoring sites will minimise two of the challenges 
for the monitoring program (identifying regional stochastic effects and understanding the natural range of 
typical abundance), but would not address one of the other issues that individuals or populations may 
relocate within the landscape (Section 4.1).  If Northern Quolls relocate from an MPA site to other 
suitable habitat nearby, the trapping data in isolation would suggest that the MPA site has experienced a 
decline, which could lead to incorrect conclusions such as an increased mortality rate from the Koodaideri 
Project. Data on the ecology and behaviour of individuals are required to address this risk, which will be 
achieved by using passive monitoring in concert with the trapping program (Section 4.4). 

4.4 PASSIVE MONITORING METHODS 

Permanent, baited motion-sensitive cameras will be established at MPA and Reference trapping sites. 
Technology is available to enable motion camera data to be remotely downloaded via a cellular network 
base station with minimal field resources required. This approach significantly increases the temporal 
extent of the monitoring effort, as cameras can collect data all year round, whereas trapping results in 
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intensive data only over relatively short and intermittent periods. Selected cameras will also be equipped 
with automated PIT tag readers. These will allow the definitive identification of individuals moving outside 
of the trapping sites. The cameras will also provide for the identification of new individuals to the 
monitored area via spot pattern. This combined approach will increase the spatial extent and overall 
effectiveness of the monitoring program. This will reduce the risk of identifying an incorrect declining 
trend in impact sites if the Northern Quolls have in fact just relocated to other suitable nearby habitats.  

As the Northern Quoll is a relatively short-lived species, additional individuals would need to be PIT 
tagged during subsequent trapping phases to ensure some individuals are definitively identifiable at any 
given time.  This would provide important contextual data to inform any reviews or investigations of 
declines in MPA area numbers that may be triggered by the monitoring program. 

4.5 MONITORING COVARIATE DATA 

Other covariates and supplementary data that could be recorded from the monitoring sites (if or when 
required) and would provide similar contextual value to interpret any declines in MPA areas include: 

• Zyzomys argurus (Common Rock-rat) numbers per 100 trap nights (or density estimates if enough 
recaptures); 

• feral animal numbers; 

• motion camera observations of individuals where condition can be visually assessed or reproductive 
activity inferred (i.e. by presence of juveniles); 

• rainfall (preceding months to years to allow for lag in population response); 

• fire history (years since last fire); and 

• fig tree and fruit availability. 

4.6 IMPLEMENTATION TO DATE 

The monitoring components of the NQMP have already been under staged implementation. 
Implementation of the monitoring program that has occurred to date includes: 

• trialling and pilot study of networked automatic cameras (November 2015 – March 2016); 

• expansion of the network of automatic cameras to 12 units in two clusters of six cameras to passively 
monitor two gorge areas (long-term monitoring sites) within the MPA (Koodaideri Spring Gorge, and 
Route 66) (March 2016) (Table 4.2 and Figure 4.2) (Biota 2018); 

• baseline trapping at the three long-term monitoring sites within the MPA (May 2016); and 

• identification of a suitable Reference site within the Koodaideri locality outside of the Development 
Envelope (the Grand Canyon; Table 4.2 and Figure 4.2) where permanent water is present providing 
similar habitat to the Koodaideri Spring Gorge. 

Trials of GPS/VHF tracking of individual Northern Quoll was also undertaken during the baseline period, 
but this was unable to provide reliable information on individual movements due to the gorge landforms 
of the locality, particularly the key area of Koodaideri Spring Gorge, which prevented the reliable 
connection with satellites needed for this method.  GPS tracking of individuals therefore no longer forms 
part of this NQMP. 
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Figure 4.1: DBCA regional Northern Quoll monitoring sites near Koodaideri. 
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Permanent motion sensitive camera arrays have been established at the Koodaideri Spring Gorge 
and Route 66 impact sites (Table 4.2 and Figure 4.2) and will continue to be monitored; monitoring 
at CBH was discontinued after 13 months as the camera cluster had failed to detect any Northern 
Quoll records (Biota 2018). The data arising from the 27 months of camera deployment at 
Koodaideri Spring Gorge and Route 66 to date provides the primary basis for the management 
provisions in the NQMP (Section 6). The use of the cameras during baseline monitoring has 
confirmed that Northern Quoll records are able to be reliably detected at the Koodaideri Spring 
Gorge and Route 66 across all seasons and during stochastic events such as bushfires (Biota 2018). 

Table 4.2: Northern Quoll long term monitoring locations. 

Gorge Camera site (ID) Easting (m) Northing (m) 

Koodaideri Spring Gorge (Impact) 

Cellbase KQMB1 711430 7505860 

Cameras  

KQMB1.M01-01 (M01) 711441 7505735 

KQMB1.M02-01 (M02) 711466 7505517 

KQMB1.M03-01 (M03) 711119 7505751 

KQMB1.M04-01 (M04) 711715 7506121 

KQMB1.M05-01 (M05) 711581 7505854 

KQMB1.M06-01 (M06) 711542 7505706 

Route 66 (Impact) 

Cellbase KQMB3 711358 7502732 

Cameras  

KQMB3.M13-02 (M13) 711846 7503917 

KQMB3.M14-01 (M14) 712043 7503580 

KQMB3.M15-01 (M15) 712486 7505325 

KQMB3.M16-01 (M16) 712182 7502761 

KQMB3.M17-01 (M17) 711937 7502220 

KQMB3.M18-01 (M18) 711749 7501839 

Grand Canyon (Reference) 

General location1 General location1 695234 7508429 

1 Specific sites for cameras and the cellbase are yet to be determined. These will be determined in early December 2018 
following in-field HSE considerations of identified sites from desktop assessments.  
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Figure 4.2: Northern Quoll monitoring locations at Koodaideri. 
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5 MANAGEMENT APPROACH 
An in-depth review of the potential impacts of the Koodaideri Project on the Northern Quoll at 
Koodaideri was undertaken during the environmental assessment process (Rio Tinto 2013, EPA 
2014).  Conditions 8-3(3), 8-3(4) and 8-3(5) of MS 999 require management measures to minimise 
the loss of the habitat, protocols to monitor Northern Quoll and contingency responses if monitoring 
shows a decrease in Northern Quoll numbers. 

To inform the development of the provisions detailed in Section 6, the Proponent has used regional 
information, scientific information on the Northern Quoll, and site-specific information obtained 
from assessments and monitoring at Koodaideri. The Proponent has taken a risk-based approach to 
identify provisions. Table 5.1 summarises the key Project-related activities and potential impacts 
that pose the greatest risk to the Northern Quoll and the key mitigation measures to protect the 
Northern Quoll at Koodaideri. 

Table 5.1: Summary of key activities, potential impacts mitigation measures for the Koodaideri Project. 

Activity Potential Impact Key Mitigation Measures 

Construction and 
operation of mine 

Loss of locally important 
habitat 

Koodaideri Spring Gorge exclusion zone; and 
signage 

Ground disturbance Loss of habitat Habitat mapping; staged clearing; contingency 
translocation plans 

Workforce presence Modified behaviour Environmental inductions 

Construction and 
operation of 
infrastructure 

Individual injury or death 
Koodaideri Spring Gorge exclusion zone; staged 
clearing; and signage 

Vehicle strike Individual injury or death Koodaideri Spring Gorge exclusion zone; speed 
limits; and signage 

Consistent with the EPA’s management plan guidance, this NQMP includes the key provisions 
(Section 6) relating to the key mitigation measures above, for implementing the management plan in 
accordance with MS 999. The NQMP does not include all environmental management measures 
planned for the Koodaideri Project that are relevant to the Northern Quoll.  The following 
documents include additional environmental management commitments, many of which will be of 
benefit to the Northern Quoll: 

• RTIO (2011) Rio Tinto Significant Species Management Plan. 

• RTIO (2012) Koodaideri Significant Species Management Plan Addendum. 

• RTIO (2018) Koodaideri Mine and Rail Project Construction Environmental Management Plan. 

The key management approaches to enable Northern Quoll to adapt to potential impacts of 
construction and operation, is to provide sufficient habitat through: 

• Retention of an exclusion zone around the Koodaideri Spring Gorge at K58W (to retain, in part,  
locally important habitat for the Northern Quoll) (Section 5.1); 

• Progressive and staged development of mine pits (to prolong the availability and quality of 
habitat for Northern Quoll within and adjacent to mine pits) (Section 5.2); and 
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• Progressive rehabilitation of disturbed areas that are no longer required (to re-establish 
potential Northern Quoll habitat) (Section 5.2). 

5.1 PROTECTION OF KOODAIDERI SPRING GORGE HABITAT 

The Koodaideri Spring Gorge is the principal area of Northern Quoll habitat in the MPA Development 
Envelope and will be protected by an exclusion zone required by Condition 6 of the MS 999 (Figure 
5.1).  To reduce the risk of altering the hydrology of the Koodaideri Spring Gorge, no dewatering of 
the K58W pit will be undertaken.  The Proponent has committed to the protection of the ecological 
values of the Koodaideri Spring Gorge and to prevent degradation of habitat associated with the 
system and separate management and monitoring programs will be implemented to address this. 
Signage will be installed to restrict access to only those required to enter the gorge for monitoring or 
other essential work. 

5.2 STAGED CLEARING OF VEGETATION 

Vegetation clearing will be planned to avoid known areas of high quality Northern Quoll habitat 
where possible. This aim is assisted by the setting of the iron ore deposits being positioned on 
plateaux situated above the lower plain. Nil disturbance will occur within the Koodaideri Spring 
Gorge exclusion zone and clearing in the approved mine areas will be staged. 

Clearing for the main development infrastructure will commence upon initiation of construction and 
will occur in parallel with the initial mine pit development. All mine and plant infrastructure will be 
established in a single construction timeframe, except those facilities associated with wet processing 
(e.g. wet processing plant, waste fines storage facilities) which is expected to be established around 
five to seven years after the Koodaideri Project becomes operational. Initial waste fines storage 
facilities will be located on the flats within the Koodaideri Project Development Envelope, with 
subsequent waste fines placed in mined out pit voids; neither of these areas constitute Northern 
Quoll habitat. 

Clearing for mine pit development will be staged to firstly commence at K58W, then K75W and then 
K38W. There will be some overlap between mine pit developments (i.e. at some times, two or more 
deposits will be actively mined simultaneously). Mine pit development scheduling and hence 
clearing sequencing has been prepared for K58W and K75W, with preliminary planning completed 
for K38W; all mine pit development and clearing sequencing is based on current ore body 
knowledge and market requirements and thus should be viewed as provisional and subject to 
change.  Within K58W, clearing for mine pit development is expected to commence in the northern 
central area, and then progress in the numerical sequence as depicted in Figure 5.2. The 
mining/clearing timeframe for K58W is approximately 17 years. 

Clearing for mine pit development at K75W, which also adjoins some Northern Quoll habitat, is 
expected to commence in the northern central area and then progress in the numerical sequence as 
depicted in Figure 5.2. Mine development clearing will only commence at K75W in advance of when 
ore is sequenced to be sourced from that deposit to supplement ore being extracted from K58W. 
The mining/clearing timeframe for K75W is around 14 years. 
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Figure 5.1: Planned sequence of clearing at the K58W deposit, adjacent to the Koodaideri Spring Gorge 
exclusion zone. 

Staging of clearing (pit development) for K38W has not yet been finalised, but in broad terms it is 
expected to commence in the western end and progress eastwards, with the mining/clearing 
timeframe is expected to be around 20 years. 

 

Figure 5.2: Planned sequence of clearing at the K75W deposit. 
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6 MANAGEMENT PLAN PROVISIONS 
This section of the NQMP identifies the provisions that the Proponent will implement to meet the 
objective stated in Condition 8-1 of MS 999: to ensure that the impacts of the Koodaideri Project on 
the Northern Quoll are minimised.  

6.1 RATIONALE FOR CHOICE OF PROVISIONS 

As discussed in Section 4.1, there is uncertainty associated with attributing whether changes in 
Northern Quoll numbers are associated with the Koodaideri Project due to factors including: 

• Habitat fluctuates substantially under natural conditions from changes in rainfall and fire, as 
shown from the November 2016 and November 2017 fires. 

• The species occurs at relatively low densities in the eastern Pilbara, as shown by surveys 
recording few or no individuals. 

• Individuals move locally to other habitat and utilise multiple den sites.  

The Proponent recognises that the EPA prefers outcome-based provisions; however the Proponent 
considers that it is not possible to undertake objective measurement and reporting of Northern 
Quoll at Koodaideri at this stage of the Project and has therefore proposed management-based 
provisions (Section 6.2). As part of adaptive management and the review of the NQMP, the 
Proponent intends to review whether it is possible to develop outcomes-based provisions in the 
future (Section 7). 

The Proponent has followed the example provisions table provided in the EPA’s EMP guidance (EPA 
2018a) to the extent appropriate, noting that the Ministerial Statement was published prior to the 
release of the EPA’s previous and current EMP guidance and some of the condition clauses relate to 
more than one type of provision. The environmental provisions for this NQMP have been developed 
on the basis of knowledge of Northern Quoll at Koodaideri from surveys, the Proponent’s experience 
of managing Northern Quoll at other projects, data collected during the baseline monitoring 
conducted to date, and on future monitoring to be undertaken during construction and operations 
(see Section 6.2). 

The primary data set of relevance currently available from the baseline monitoring is the records 
from the automatic camera sites established at the Koodaideri Spring Gorge and Route 66 MPA sites. 
Appendix 2 (see Biota 2018) provides a summary of the baseline Northern Quoll records for each 
camera, gorge and across all cameras for the 817 calendar nights compiled to date, along with the 
total number of NQ records for each calendar night across all cameras. 

In summary, these baseline results show that: 

• in total, 2,135 Northern Quoll records were collected (from all 12 cameras combined), which 
equates to an average of 2.6 records per night over the 27 months (817 nights); 

• Northern Quoll were recorded on 9.3% of all camera nights, and the proportion of NQ nights (a 
camera night during which at least one Northern Quoll record was collected from a given 
camera) of all camera nights was higher at Koodaideri Spring Gorge, with an average of 12.5% 
compared to 6.0% at Route 66; and 

• 63.3% of all records were collected by the Koodaideri Spring Gorge cameras (1,351 records 
compared to 784 at Route 66), despite similar survey effort between the two sites (Biota 2018). 



Northern Quoll Management Plan MS 999 
Koodaideri Project RTIO-HSE-0325966 

25 

Interrogation of this baseline data set provides the basis for the development of this NQMP and the 
provisions relating to Northern Quoll records.  The 27 months of baseline camera data show that: 

• There is a reliable effect of re-baiting the cameras on a quarterly basis. After the eight re-baiting 
events to date, the number of records has increased immediately after re-baiting, even if nil or 
few records were detected up to one month prior to re-baiting (Biota 2018). Inside four weeks of 
rebaiting, the longest period with nil records was four consecutive nights, which has only 
happened on one occasion (Biota 2018).  

• The proportion of Northern Quoll nights ranged between 6.6% and 19.6% at the Spring and 4.4% 
and 10.5% at Route 66 for any given camera (Appendix 2). Given the large range in the 
proportion of Northern Quoll nights at any camera (4.4% to 19.6% and the lower proportions at 
Route 66), the management target for automatic camera detections has been based on 5% over 
a three month period. This coincides with the rebaiting/maintenance cycle intervals, given the 
reliable effect of rebaiting. 

• As discussed in Section 3.2, the number of individuals recorded from trapping at any site ranged 
from 2 to 6. Given the range in recordings, the management target for trapping recordings has 
been based on the minimum recorded (i.e. 2). This number is consistent with the average 
number of recordings from camera monitoring (average of 2.6 quoll records from 2,135 records 
over 817 camera nights). 

6.2 MANAGEMENT PLAN PROVISIONS 

Consistent with the approach recommended in the EPA’s management plan guidance, the provisions 
for this NQMP are detailed in tabular format (Table 6.1). 

6.2.1 Management Actions 

The Management Actions are risk-based and primarily relate to minimising disturbance of Northern 
Quoll habitat, identifying the presence of Northern Quoll and minimising interactions with Northern 
Quoll.  

Contingency responses 

Although not specified in the EPA’s management plan guidance, Condition 8-3(5) requires 
contingency responses, if monitoring shows that a decrease in Norther Quoll numbers is attributable 
to the proposal. The Proponent has also proposed Management Actions that are contingency 
responses in the event that there is non-achievement of Management Targets. If monitoring shows a 
decrease in numbers, survey and environmental data (e.g. climate data, fire activity) the monitoring 
network (e.g. camera functionality) will be reviewed to determine whether environmental 
conditions explain the decrease. If environmental conditions cannot explain the decrease, further 
contingency responses will be implemented to determine the cause of the decline and to modify 
operational procedures and/or translocate animals. 

6.2.2 Management Targets 

To assess whether the Management Actions are effective, the Proponent has proposed 
Management Targets, including quantitative targets based on the results of camera monitoring and 
trapping monitoring to date. In the event that targets are not achieved, the Proponent has proposed 
responses including contingency responses. 



Northern Quoll Management Plan MS 999 
Koodaideri Project RTIO-HSE-0325966 

26 

6.2.3 Monitoring 

As discussed in Section 4, the Proponent has proposed a comprehensive monitoring program to 
monitor Northern Quoll presence and abundance. The detail of monitoring sites (including camera 
locations) and methodologies for data collection and analysis and collection are included in Section 
4. Table 6.1 summarises the type, locations and frequency of the monitoring in relation to the other 
provisions. 

6.2.4 Reporting 

The proposed Reporting includes regular reporting and incident reporting (e.g interaction with 
Northern Quoll, in the event that Management Targets are not achieved, or the Proponent proposes 
changes to Management Actions or other provisions in this plan). 

Annual reporting 

The Proponent will report on the environmental performance against the NQMP provisions for 
calendar year in the Annual Compliance Assessment Report (ACAR) for MS 999.  
 

Reporting of Injury or Death of Northern Quoll 

It is a Commonwealth requirement that injury to or death of a listed threatened species is reported 
within seven days to the Department of the Environment and Energy (DotEE).  Any recorded 
Northern Quoll death attributable to Koodaideri Project will be reported to the DotEE and to DBCA 
(via email address fauna@dbca.wa.gov.au). 

Injured fauna may also be reported to DBCA via the Pilbara Regional Office (Ph: 9182 2000). 

mailto:fauna@dpaw.wa.gov.au
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Table 6.1: NQMP provisions. 

Purpose of NQMP: To meet legal requirements of Condition 8 (Terrestrial Fauna – Northern Quoll Management Plan) of Ministerial Statement 999 

EPA factor and objective: Terrestrial Fauna - To protect terrestrial fauna so that biological diversity and ecological integrity are maintained 

Condition objective: Condition 8-2 Ensure that the proposal is carried out in a manner that minimises the direct and indirect impacts to the Northern Quoll 

Key environmental values: Northern Quoll and its habitat (denning and foraging) 

Key impacts: Injury to or loss of individuals and/or loss of important habitat 

Key risks: 

Natural: Feral predators, variability in fire and rainfall and related changes to prey populations 

Project-related: Ground disturbance, construction and operation of mine and associated infrastructure, workforce presence, vehicle strike, fires 
(particularly along rail infrastructure). 

 

Management-based provisions 

Management Actions Management Targets Monitoring Reporting 

1. Record observations of feral predator animals 
(foxes, wild dogs, feral cats) within operational 
areas. 

To be determined after at least 12 months of 
monitoring once a baseline of feral animal 
numbers can be established. 

• Opportunistic observations within the 
MPA (Figure 2.2). 

• Continuous passive camera monitoring for 
Northern Quoll to be applied (refer Figure 
4.2). 

• Annual reporting of feral animals 
recorded in the Annual Compliance 
Assessment Report (ACAR) required by 
Condition 4 of MS 999. 

Condition 8-3(3) detailed management measures to minimise direct and indirect loss of the [foraging and denning] habitat mapped pursuant to condition 8-3(2) 

2. Enter Northern Quoll habitat areas and exclusion 
zones (including Koodaideri Spring Gorge 
exclusion zone) into Rio Tinto’s GIS system. 

3. Install signage at all access points to exclusion 
zones, including Koodaideri Spring Gorge. 

4. Include access limitations in site inductions. 

5. Approvals Permit (and any conditions) is in place 

• No entry of unauthorised personnel into 
exclusion zones 

• No unauthorised works in exclusion zones 

• No unauthorised clearing of Northern Quoll 
habitat 

• Inspect signage to confirm it is intact and 
visible. 

• Audit by annual aerial imagery survey to 
assess whether any unauthorised clearing 
has occurred. 

• Periodic observations by Environmental 
personnel . 

• Notify Site Environmental Advisor within 
24 hours if potential unauthorised 
clearing has occurred. 

• Report any potential non-compliance 
due to clearing in the Koodaideri Spring 
Gorge exclusion zone to DWER as per 
Condition 4 of MS 999. 

• Annual reporting of area of direct and 
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Management-based provisions 

Management Actions Management Targets Monitoring Reporting 

before ground disturbance. indirect loss of foraging and denning 
habitat cleared, compared to mapped 
area of habitat in ACAR. 

• Annual reporting against the plan 
provisions in the ACAR. 

Condition 8-3(4) protocols and procedures to monitor Northern Quoll presence and abundance adjacent to the mine pit within the Mine/Plant Area Development Envelope and identified by 
condition 8-3(2) during construction and operation 
6. Identify Northern Quoll presence and abundance 

through surveys (using methods including Elliot 
traps and motion cameras) and opportunistic 
field observations. 

Automatic camera detections 

• Proportion of nights where any given 
camera at the MPA monitoring sites 
detects at least one Northern Quoll is at 
least 5% over three- month period. 
 
 

Recorded individuals 

• At least two Northern Quoll individuals are 
recorded from any given MPA site during 
annual trapping monitoring. 

Northern Quoll use of Koodaideri Spring Gorge 

• Active and passive monitoring data from 
one year both indicate Northern Quoll 
continue to use important foraging and 
denning habitat at Koodaideri Spring 
Gorge. 

Automatic camera detections 

• Continuous camera monitoring during 
pre-construction, construction and 
operations at MPA sites (Koodaideri 
Spring Gorge; Route 66) and Grand 
Canyon reference site (Table 4.2 and 
Figure 4.2). 

Recorded individuals 

• Annual trapping monitoring (twice per 
year, around April/May and 
August/September, for seven consecutive 
nights with 70 traps at each site, equating 
to 490 trap nights per site twice a year) 
during pre-construction, construction and 
operations at MPA sites (Koodaideri 
Spring Gorge; Route 66) and Reference 
site (Section 4.4 and 4.6). 

Northern Quoll use of Koodaideri Spring Gorge 

• Northern Quoll monitoring at Koodaideri 
Spring Gorge as above and monitoring of 
other ecological parameters (eg water, 
vegetation) as per the Koodaideri Spring 
Gorge Management Plan 

• Record data on the location and habitat 
of Northern Quoll detected during any 
additional ad –hoc survey work and 
enter into the Project Fauna Register and 
Rio Tinto data base within 30 days. 

• Report any non-achievement of 
management targets to the 
Environmental Superintendent within 
seven days, with escalation to senior 
management through monthly/weekly 
reporting. 

• Annual reporting against the plan 
provisions in the ACAR. 
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Management-based provisions 

Management Actions Management Targets Monitoring Reporting 

7. Document any sightings or potential records of 
Northern Quoll individuals encountered during 
land disturbance and general construction 
operations. 

8. Limit vehicle speeds in operational areas. 

9. If injured Northern Quoll encountered, 
implement protocol: 

- Capture by trained personnel only 

- Contact local DBCA Pilbara office for guidance 
on actions for treatment and release. 

10. Include information on sighting and interacting 
with Northern Quoll, and vehicle speeds in site 
inductions. 

Northern Quoll direct interactions 

• Less than two direct interactions (e.g. 
vehicle strikes) per year resulting in injury 
or mortality. 

• All relevant site employees receive 
environmental induction, which covers 
information on Northern Quoll sightings 
and interactions, and vehicle speeds. 

N/A • Site employees to report the number 
and location of potential Northern Quoll 
sightings/records to the Project/Site 
Environmental Advisor within 24 hours. 
Site Environmental Advisor to enter into 
the Project Fauna Register. 

• Report injured or dead Northern Quolls 
to DotEE (and report dead Northern 
Quolls attributable to Project to DBCA) 
within seven days of encountering, and 
record in Project Fauna Register. 

• Report any non-achievement of 
management targets to the 
Environmental Superintendent within 
seven days, with escalation to senior 
management through monthly/weekly 
reporting. 

• Annual reporting of Northern Quoll 
direct interactions (including vehicle 
strikes) in ACAR. 

Condition 8-3(5) detailed contingency responses, including modified operational procedures or translocation of animals out of impact zones, if monitoring required by condition 8-3(4) show a 
decrease in Northern Quoll numbers attributable to the proposal, to ensure condition 8-2 is met. 
11. If the Camera Detection Management Target is 

not achieved, implement the Camera Detection 
Response, which includes (but is not limited to) 
the following procedures: 

i. Conduct a review and site audit of the camera 
network within 21 days of the non-
achievement of the target, including searches 
for secondary evidence of Northern Quoll 
activity. 

ii. Analyse environmental data, camera 
functionality, covariate data, and camera 
records from other re-baited monitoring sites 

• As above for Automatic Camera Detections 

• As above for Recorded Individuals 

• As above for Northern Quoll use of 
Koodaideri Spring Gorge 

• As above for feral animals 

• As above for Northern Quoll direct 
interactions 

• As above for Automatic Camera 
Detections 

• As above for Recorded Individuals 

• As above for Northern Quoll use of 
Koodaideri Spring Gorge 

• As above for feral animals 

• As above for Northern Quoll direct 
interactions 

• Report to DWER within two months of 
review of management actions (and 
include whether intend to revise 
management actions). 
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Management-based provisions 

Management Actions Management Targets Monitoring Reporting 

within 30 days of the non-achievement of the 
target to determine whether environmental 
conditions explain the decline in detection 
and if the trend is consistent in other MPA 
sites and Reference sites. 

iii. If Project activity cannot be ruled out as the 
cause of non-achievement of target, conduct 
a review of project activity adjacent to the 
mine pits within 60 days of the non-
achievement of the target to identify 
potential impact sources that may have 
contributed to the decline. 

iv. If the decline is attributable to the Project, 
review operational procedures and 
management actions, within 30 days of 
identifying the Project impact source and 
modify (e.g. could include, but is not limited 
to, feral animal control, better signage, higher 
restriction on access to exclusion zones, 
lower light vehicle speeds) if required. 

v. Analyse camera detections on a monthly 
basis for the 90 day period following 
implementation of modified operational 
procedures and management actions to 
determine whether detection rates increase. 

12. If the Recorded Individuals Management Target is 
not achieved, implement the Recorded 
Individuals Response, which includes (but is not 
limited to) the following procedures: 

i. Analyse historical data from the MPA sites to 
the Reference monitoring sites within 30 days 
of the non-achievement of the target being 
identified. 

ii. If the absence of Northern Quoll is limited to 
the MPA sites, review Project activities within 
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Management-based provisions 

Management Actions Management Targets Monitoring Reporting 

60 days of the non-achievement of the target 
to identify any potential impact sources. 

iii. If the decline is attributable to the Project, 
review operational procedures and 
management actions within 30 days of 
identifying the Project impact source and 
modify (e.g. could include, but is not limited 
to, feral animal control, better signage, higher 
restriction on access to exclusion zones, 
lower light vehicle speeds) if required. 

iv. Review records data in the annual trapping 
monitoring following implementation of 
modified operational procedures and 
management actions to determine whether 
records of individuals increase. 

13. If the Use of Koodaideri Spring Gorge 
Management Target is not achieved, implement 
the Use of Koodaideri Spring Gorge Response, 
which includes (but is not limited to) the 
following procedures: 
i. Analyse environmental data (including 

Koodaideri Spring Gorge water levels and 
other ecological parameters) and records 
from Reference sites and other regional 
Northern Quoll data sets within 60 days of 
the non-achievement of the target being 
identified to determine whether long-term 
environmental conditions or regional effects 
may explain the lack of records within the 
Koodaideri Spring Gorge. 

ii. If Project activity cannot be ruled out as the 
cause of the non-achievement of the target, 
conduct a review of Project activity adjacent 
to the Koodaideri Spring Gorge within 90 days 
of the non-achievement of the target to 
identify potential impact sources that may 
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Management-based provisions 

Management Actions Management Targets Monitoring Reporting 

have contributed to the decline in utilisation. 
iii. If the decline is attributable to the Project, 

review operational procedures and 
management actions within 30 days of 
identifying the Project impact source and 
modify (e.g. could include, but is not limited 
to feral animal control, better signage, higher 
restriction on access to exclusion zones, lower 
light vehicle speeds) if required. 

iv. Review both active and passive monitoring 
data 12 months following modification of 
operational procedures and management 
actions to determine if utilisation has 
changed. 

14. If the Management Target for feral animals is not 
achieved, review the Rio Tinto feral animal 
control program within 90 days of the non-
achievement of the target (and implement 
changes if appropriate). 

15. If there is an increasing trend in Northern Quoll 
interactions and the Management Target is not 
achieved: 

i. Review project activities (e.g. driving controls 
and access to Northern Quoll habitat) within 
30 days of the non-achievement of the target 
being identified. 

ii. Review management actions and revise if 
appropriate within 90 days of the non-
achievement of the target. 

iii. Review direct interactions six months 
following implementation of revised 
management actions. 

16. If non-achievement of any Management Targets 
relating to Northern Quoll recordings and/or 
interactions) is confirmed to be attributable to 
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Management-based provisions 

Management Actions Management Targets Monitoring Reporting 

the Project, develop and implement a 
translocation protocol for any Northern Quoll 
individuals encountered within the Koodaideri 
Project Development Envelope during mining 
activities, in agreement with DBCA, which would 
include:   

i. Measures for safe capture of individuals. 

ii. Temporary storage of individuals. 

iii. Identification of suitable habitat release areas 
outside of operational areas.   
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7 ADAPTIVE MANAGEMENT AND REVIEW OF THE NQMP 
Consistent with the Proponent’s internal management approach and the EPA’s management plan 
guidance (EPA 2018a), the Proponent will implement an adaptive management approach for the 
NQMP. 

As the NQMP is a requirement of Condition 8 of MS 999, the issue has been defined: potential direct 
and indirect impacts to a threatened species (Northern Quoll) and its habitat from the Koodaideri 
Project. The Proponent has developed the NQMP to address this issue and to comply with the 
requirements of Condition 8 of MS 999. 

As Condition 8 requires the Proponent to collect information as part of the plan (census data for the 
Northern Quoll population (Condition 8-3(1)) and spatial imagery detailing Northern Quoll foraging 
and denning habitat (Condition 8-3(2)), the Proponent has undertaken some early implementation 
of the survey and monitoring components of the NQMP. Once approved by EPA Services of the 
DWER, the Proponent will implement the management and mitigation measures through the 
provisions in the NQMP. 

During implementation of the NQMP, the Proponent will evaluate performance against the 
environmental provisions. As the Koodaideri Project is still in the design phase, the Proponent 
expects that the provisions may be adjusted once the Project moves into construction and operation 
and further information is obtained from a longer period of monitoring. As discussed in Sections 4.1 
and 6.1, the Proponent’s view is that management-based provisions are appropriate at this stage of 
the Project, due to uncertainties attributing changes in Northern Quoll numbers to the Koodaideri 
Project. The Proponent will review the NQMP within five years of the date of approval of this NQMP, 
to determine whether there is sufficient information and understanding to develop outcomes-based 
provisions for the Northern Quoll at Koodaideri. The Proponent will consult with the EPA Services of 
the DWER and the DBCA on any future reviews and updates of the NQMP, and seek approval for any 
revisions to the NQMP in accordance with Condition 8-5 of MS 999. 
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8 STAKEHOLDER CONSULTATION 
Consistent with the requirements of Condition 8-1 of MS 999, the Proponent consulted with the Department of 
Parks and Wildlife (now the DBCA) during the development of an earlier version of this NQMP (Rev B, dated 
September 2015). The draft NQMP was submitted to the DBCA for review and comment on 18 September 2015. 
Comments were received from the DBCA on 30 October 2015. The draft NQMP was amended to address the 
DBCA comments and the revised NQMP (version 1, dated November 2015) issued to Office of the EPA (now the 
EPA Services of the DWER) on 27 November 2015 which included the DBCA comments and the Proponent’s 
responses. The marked-up NQMP (showing amendments made) was also supplied to the Department of Parks 
and Wildlife on 1 December 2015. Table 8.1 includes DBCA’s comments on the 2015 version of the NQMP and 
the Proponent’s responses as to how it has addressed the comments in this version of the NQMP. 

Due to subsequent revisions to the EPA’s guidelines/instructions for preparing management plans since late 
2015 (with MS 999 being published prior to these current guides being released), the earlier draft NQMP has 
been re-structured and re-formatted to better address the requirements of the current guidance (EPA 2018a). 
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Table 8.1: Stakeholder Consultation with DBCA. 

Comments (on 2015 version of NQMP) Proponent Response (for 2018 version of NQMP) 

DBCA Environmental Management Branch 

Baseline data 
Section 1.0, p. 8 states that “This NQMP details the design of a monitoring program to collect adequate 
baseline data on the species in both potential impact and nearby reference areas”. It is important that the 
plan is developed in consideration of baseline information. This information should be collected and included 
for review as a part of the plan. 

Agreed. 
The Proponent has undertaken further baseline surveys and 
monitoring since the 2015 version of the NQMP. This version of 
the NQMP discusses the baseline information collected to date 
(Sections 3 and 4). 

Habitat mapping 
Section 3.2, p. 15 states that “The extent of the mapping [northern quoll habitat]…was completed at desktop 
level only, at a relatively broad-scale and was focused on the MPA and SIC locality and did not address the full 
spatial scope required by Condition 8- 3(2)”. It therefore requires refinement and ground confirmation before 
being applied as management boundaries for the purposes of this NQMP and to address Condition 8- 3(2)…”. 
This information is a key aspect of the plan and should be included for review as a part of the plan; 

Agreed. 
The Proponent has re-mapped and ground-truthed the 
preliminary habitat mapping. Details of the mapping methodology 
and revised mapping results are discussed in Section 3.3 of the 
NQMP. 

Northern Quoll census 
Section 3.3, p. 15 states that “The existing data provide a preliminary census of Northern Quoll present within 
sections of the Development Envelope. These data are useful in partially validating the desktop habitat 
mapping and identifying potential monitoring areas but additional baseline monitoring surveys are to be 
undertaken to expand existing data and to establish a more robust data set…”. This information is a key aspect 
of the plan and should be included for review as a part of the plan; 

Agreed. 
The Proponent has undertaken further surveys since 2015 to 
provide a more robust dataset for the Northern Quoll census (see 
Section 3.2). 

Reporting of injury or death of Northern Quoll 
Section 4.4, Table 4.2 p. 21 refers to reporting northern quoll “harm or death”. This information can be 
reported to Parks and Wildlife via the generic fauna email address fauna@dpaw.wa.gov.au and injured fauna 
should be reported to Parks and Wildlife via the Pilbara Regional Office (Ph: 9182 2000). 

Noted. 
The Proponent has added contact details to the Reporting section 
(Section 6.2.4). 

Indicators for Norther Quoll interactions 
Table 5.1, p. 23 indicates that the “Number of Northern Quoll road kills per annum” will be used as an 
environmental indicator. It is unclear how this statement is to be used as an indicator. All environmental 
indicators should be specific and measurable to ensure a clear indication of when an event triggers a 
management response. 

Agreed. 
The Proponent has revised and updated the provisions for this 
version of the NQMP. This version includes a measurable 
Management Target for interactions, specifying when a response 
would be triggered (see Table 6.1). 
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Comments (on 2015 version of NQMP) Proponent Response (for 2018 version of NQMP) 

Contingency actions 
Section 5.3.1, p. 27 indicates that “Formal statistical criteria for the triggering of management and contingency 
actions will be established following the collection and analysis of all baseline monitoring data and will be 
documented in a future revision of the NQMP.” This information is a key aspect of the plan and should be 
included for review as a part of the plan. It is likely that trigger criteria and subsequent management 
responses may require a short (swift) implementation time to avoid/minimise any potential impacts, therefore 
it is important that these criteria and responses are fully defined. 

Agreed. 
This version of the NQMP includes Management Targets that are 
based on criteria obtained from baseline monitoring. The 
Proponent has proposed contingency management actions that 
will be implemented if Management Targets are not achieved (See 
Table 6.1). 

Management and compliance triggers 
Section 5.3.2, p. 28 states that “Formal management and compliance triggers have not yet been developed for 
the mitigation environmental indicators…These improvements will be documented and captured in future 
revisions to the NQMP.” This information is a key aspect of the plan and should be included for review as a 
part of the plan; 

Agreed. 
This version of the NQMP includes updated provisions. Consistent 
with the management-based approach in the EPA’s management 
plan guidance, the Management Actions are the key provisions 
that compliance will be measured against. This version also 
includes how compliance will be reported (See Table 6.1). 

Detailed and specific provisions 
Table 5.3, p. 29 is unclear. While the table does provide some useful information, in most cases it does not 
provide: 
- Enough detail (i.e. specifics) for trigger events, responses, outcomes and follow-up; 
- A specific indication of when an event triggers an immediate management response opposed to a review 
response; and 
- Implementation timelines for review, management responses and follow-up. 

Agreed. 
The updated NQMP includes provisions with specific timeframes 
and frequencies (Management Targets), to clarify when a 
management (contingency) response is required as opposed to 
annual reviews. The Proponent notes that the some of the 
language used in DBCA’s comment is relevant for outcomes-based 
provisions. As discussed in this NQMP, the Proponent has selected 
management-based provisions for the revised NQMP. 

 



Northern Quoll Management Plan MS 999 
Koodaideri Project RTIO-HSE-0325966 

38 

9 REFERENCES 
Biota (2011). Terrestrial Fauna of Koodaideri Phase I. Unpublished report prepared for Rio Tinto Iron 
Ore, March 2011, Biota Environmental Sciences, Western Australia. 

Biota (2012a). Koodaideri Project Targeted Fauna Survey. Unpublished report prepared for Rio Tinto, 
February 2012, Biota Environmental Sciences, Western Australia. 

Biota (2012b). Terrestrial Fauna of the Koodaideri Lease. Unpublished report prepared for Rio Tinto, 
October 2012, Biota Environmental Sciences, Western Australia. 

Biota (2012c). Koodaideri Southern Infrastructure Corridor Fauna Survey. Unpublished report 
prepared for Rio Tinto, August 2012, Biota Environmental Sciences, Western Australia. 

Biota (2012d). Koodaideri Western Rail Corridor Fauna Survey. Unpublished report prepared for Rio 
Tinto, August 2012, Biota Environmental Sciences, Western Australia. 

Biota (2013). Koodaideri Mining Lease Additional Areas Targeted Fauna Survey. Unpublished report 
prepared for Rio Tinto, August 2013, Biota Environmental Sciences, Western Australia. 

Biota (2014a). Koodaideri Spring Gorge Ecological Monitoring - Phase 1 Baseline Report. Unpublished 
report prepared for Rio Tinto, February 2014, Biota Environmental Sciences, Western Australia. 

Biota (2014b). Koodaideri Spring Gorge Ecological Monitoring - Phase 2 Baseline Report. 
Unpublished report prepared for Rio Tinto, September 2014, Biota Environmental Sciences, Western 
Australia. 

Biota (2015). Koodaideri Spring Gorge Interim Dry Season Assessment. Unpublished memorandum 
prepared for Rio Tinto, February 2014, Biota Environmental Sciences, Western Australia. 

Biota (2018). Koodaideri Iron Ore Project Northern Quoll Baseline Long-Term Monitoring. 
Unpublished report prepared for Rio Tinto, Biota Environmental Sciences, Western Australia. 

Biota, and R. How (2005). Northern Quoll Dasyurus hallucatus Populations of the Robe River Valley - 
Targeted Fauna Survey Report. Unpublished report prepared for Robe River Iron Associates, 
December 2005, Biota Environmental Sciences and R. How (WA Museum), Western Australia. 

Department of the Environment (2016). EPBC Act referral guidelines for the endangered northern 
quoll, Dasyurus hallucatus. EPBC Act policy statement, Department of the Environment. 

Dickman, C. R., and R. W. Braithwaite (1992). Postmating mortality of males in the Dasyurid 
Marsupials, Dasyurus and Parantechinus. Journal of Mammalogy 73:143–147. 

Dunlop, J. A., K. Rayner, and T.S. Doherty (2017). Dietary flexibility in small carnivores: a case study 
on the endangered northern quoll, Dasyurus hallucatus. Journal of Mammalogy 98:858-866. 

Efford, M. G., and R. M. Fewster (2012). Estimating population size by spatially explicit capture-
recapture. Oikos. Retrieved from http://onlinelibrary.wiley.com/doi/10.1111/j.1600-
0706.2012.20440.x/abstract. 

EPA (2014). Report and recommendations of the Environmental Protection Authority. Koodaideri 
Iron Ore and Infrastructure Project. Environmental Protection Authority of Western Australia, 
Western Australia. 



Northern Quoll Management Plan MS 999 
Koodaideri Project RTIO-HSE-0325966 

39 

EPA (2018a). Instructions on how to prepare Environmental Protection Act 1986 Part IV 
Environmental Management Plans. Environmental Protection Authority of Western Australia, 
Western Australia. 

EPA (2018b). Instructions and Form: IBSA Data Packages. Environmental Protection Authority of 
Western Australia, Western Australia. 

How, R. A., P. B. Spencer, and L. H. Schmitt (2009). Island populations have high conservation value 
for northern Australia’s top marsupial predator ahead of a threatening process. Journal of Zoology 
278:206–217. 

Oakwood, M. (2000). Reproduction and demography of the northern quoll, Dasyurus hallucatus, in 
the lowland savanna of northern Australia. Australian Journal of Zoology 48:519–539. 

Rio Tinto (2013). Koodaideri Iron Ore Mine and Infrastructure Project. Public Environmental Review 
prepared for Rio Tinto, Eco Logical Australia, Perth. 

Schmitt, L. H., A. J. Bradley, C. M. Kemper, D. J. Kitchener, W. F. Humphreys, and R. A. How (1989). 
Ecology and physiology of the northern quoll, Dasyurus hallucatus, (Marsupialia: Dasyuridae) at 
Mitchell Plateau, Kimberley, Western Australia. Journal of Zoology (London) 217:539–558. 

van Dyck, S., and R. Strahan (Eds.) (2008). The Mammals of Australia, 3rd edition. Reed New Holland, 
Sydney. 

 



Northern Quoll Management Plan MS 999 
Koodaideri Project RTIO-HSE-0325966 

40 

10 APPENDICES 
Appendix 1: Condition 2 of EPBC 2012/6422. 

EPBC Decision Approval 2012/6422 

Condition Condition Requirement 

Section of 
NQMP 
where 

addressed 

2 

For the better protection of the Pilbara leaf-nosed bat, northern quoll, olive 
python (Pilbara subspecies) and Hamersley Lepidium, the approval holder must 
comply with: 

a) Conditions 6-1, 6-2 (Terrestrial Fauna – Pilbara leaf-nosed bat) of the 
Western Australian Approval. 

b) Conditions 7-1, 7-2, 7-3, 7-4, 7-5, 7-6, 7-7, 7-8, 7-9, 7-10, 7-11 (Terrestrial 
Fauna – Pilbara leaf-nosed bat) of the Western Australian Approval. 

c) Conditions 8-1, 8-2, 8-3, 8-4, 8-5, 8-6 (Terrestrial Fauna – Northern Quoll 
Management Plan) of the Western Australian Approval. 

d) Condition 9-1 (Flora – Hamersley Lepidium (Lepidium catapycnon)) of the 
Western Australian Approval. 

e) Condition 11-1, 11-2, 11-3, 11-4, 11-5 (Flora and Hydrological Processes – 
Koodaideri Spring Adaptive Management Plan) of the Western Australian 
Approval. 

 Table 2.1 of 
the NQMP  

(As per MS 
999) 
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Appendix 2: Summary of Northern Quoll records for each camera, gorge, and overall, across the 817 
baseline monitoring nights between March 19 2016 (12pm) and June 14 2018 (11.59 am). 

Gorge Camera Camera 
nights 

Records Records per 
camera night 

NQ nights* Proportion NQ nights of 
camera nights 

Spring 

M01 773 199 0.3 90 11.6% 

M02 780 522 0.7 153 19.6% 

M03 710 195 0.3 86 12.1% 

M04 543 83 0.2 36 6.6% 

M05 623 195 0.3 79 12.7% 

M06 781 157 0.2 81 10.4% 

Overall: 4,210 1351 0.3 525 12.5% 

Route 66 

M13 645 88 0.1 38 5.9% 

M14 495 110 0.2 25 5.1% 

M15 621 299 0.5 65 10.5% 

M16 814 93 0.1 36 4.4% 

M17 793 108 0.1 48 6.1% 

M18 660 86 0.1 30 4.6% 

Overall: 4,028 784 0.2 242 6.0% 

Across all cameras: 8,238 2,135 0.3 767 9.3% 

* Defined as a night where at least one Northern Quoll was recorded at a given camera site (Biota 2018). 
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