


Roy Hill Iron Ore Pty Ltd - Revised Proposal for the Roy Hill Iron Ore Mine -

Environmental Review 
Environment 

Rev Document Number Author Approver / BFO Issue Date Page 

3 OP-APP-00049 M Hobson Manager Environment & Approvals 22/12/2020 463 of 536

Figure 7-13: Habitat for Pilbara Olive Python relative to Revised Development Envelope – Mine Area
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Figure 7-14: Habitat for Pilbara Olive Python relative to Revised Development Envelope – Southern Borefield
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7.5.6.2 Threats

The Commonwealth Species Profile and Threats database and the Department of the Environment, Water,

Heritage and the Arts (2008) conservation advice for the species list the following threatening processes for the

Pilbara Olive Python:

 Habitat loss and/or degradation;

 Predation by feral cats (Felis catus) and foxes (Vulpes vulpes), particularly of juveniles;

 The predation of food sources;

 Deliberate road kills, associated with increased road traffic; and

 Death resulting from mistaken identification as a poisonous brown snake (Pearson, 2003; Swan, 2007).

7.5.6.3 Survey Results 

The Pilbara Olive Python was not recorded during the Biologic (2018a) survey, however, four records from RHIO

personnel are located within the Revised Development Envelope (Figure 7-13 and Figure 7-14).

A further two records are located <2km from the margins of the Revised Development Envelope, one to the

north from Christmas Creek in 2011 and two to the east from 2013 (DBCA, 2017a).  Survey effort undertaken for

the Pilbara Olive Python within the Revised Development Envelope is shown in Table 7-17.

Table 7-17: Survey Effort for the Pilbara Olive Python

Consultant  Survey Targeted searches Trapping effort   Nocturnal 

searches

Results 

ecologia

Environment

(2009d)

Roy Hill Iron Ore

Project Vertebrate

Fauna Assessment

2009

8.7 person hours Three trapping sites

in drainage line

habitat, four trapping

sites within Low

Rocky Hill habitat

totalling 1910 funnel

trap nights

3295 minutes of

nocturnal

searches

undertaken.

Not Recorded

Biologic 

(2018a) 

Roy Hill Level 1 

Targeted Vertebrate 

Fauna Assessment 

Updated 

Approximately 24 

person hours during the

August 2017 survey and

20 searches, totalling

approximately 28

person hours during the

July 2018 survey. 

NA NA Not Recorded

Total  60.7 person hours* 1910 funnel trap 

nights

3295 minutes

* Total number of hours for targeted searches conducted within the extent of the Study area (habitat types for targeted searches not

specified).
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7.5.6.4 Recovery Objectives

Priority recovery and threat abatement actions identified by the Department of the Environment, Water,

Heritage and the Arts (2008) for the Pilbara Olive Python include: 

 Identify populations of high conservation priority;

 Ensure road widening, maintenance activities, and gas infrastructure development (or development

activities) in areas where the Olive Python (Pilbara subspecies) occurs do not adversely impact on known

populations;

 Manage any changes to hydrology which may result in changes to the water table levels, increased run-off,

sedimentation or pollution; 

 Investigate further formal conservation arrangements such as the use of covenants, conservation

agreements or inclusion in reserve tenure;

 Implement the Threat Abatement Plan for the control and eradication of foxes and cats in the local region;

 Raise awareness of the Olive Python (Pilbara subspecies) within the local community;

 Use road signage to raise awareness of the Olive Python (Pilbara subspecies) with road users on or near

roads; and 

 Investigate options for linking, enhancing or establishing additional populations.

7.5.6.5 Potential Impacts and Mitigation Measures

The potential impacts associated with the Proposed Changes for the Pilbara Olive Python include:

 Habitat loss (direct);

 Predation by feral animals (indirect);

 Vehicle strike (indirect); 

 Death resulting from mistaken identification as a poisonous brown snake (indirect); and

 Habitat degradation from groundwater mounding, salinity or unbalanced growth (indirect). 

Mitigation measures to address potential impacts to terrestrial fauna are outlined in Table 4-38. 

The proposed mitigation measures are not considered to be at variance with the recovery actions provided

within the conservation advice for the species.

 Loss of habitat

Low Rocky Hills and Major Drainage Line habitat are preferred habitat types for the Pilbara Olive Python within

the Revised Development Envelope (Biologic, 2018a). As shown in Table 4-21, direct impacts to Pilbara Olive

Python habitat as a result of the Original Proposal comprise 1,252.37ha. The Proposed Changes will increase

direct impacts to Pilbara Olive Python Habitat by 844.43ha comprising 53.61% of suitable habitat for the species

within the Revised Development Envelope. 

The following management actions are identified within the Mine Vertebrate Fauna Management Plan (OP-PLN-

00324) to limit the loss of Pilbara Olive Python habitat:
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 Ensure staff and contractors are provided with appropriate training to ensure conservation significant fauna

and associated critical habitat are protected; 

 Rehabilitate land as soon as possible after the completion of activities to meet closure criteria in accordance

with the RHIO’s Mine Closure Plan; and 

 Ensure all vegetation clearing and ground disturbance works are undertaken under a Ground Disturbance

Permit (GDP) which assesses proposed works against potential significant fauna habitat areas.

Indirect impacts from groundwater mounding, or unbalanced growth could result in habitat degradation. The

Astron (2019) life of mine Vegetation Risk Model identified areas where groundwater mounding and salinization

may potentially occur. It was estimated that there were low to medium risks of groundwater mounding and

salinisation from mounding potentially degrading 119.35ha of Pilbara Olive Python preferred habitat.

 Altered hydrological processes

The Low Rocky Hills and Major Drainage Line provide suitable habitats for the species, particularly in the area

surrounding the waterbody recorded in the southern section of the Revised Development Envelope (Biologic

2018a). Water Pools, Drainage Line and Low Rocky Hill habitat within the Revised Development Envelope will

not be significantly affected by groundwater abstraction and injection from the Proposed Changes (Astron 2019,

GHD, 2018). Table 4-61 summarises mitigation measures to address the potential impacts to Pilbara Olive

Python habitat from altered hydrological processes as a result from the Proposed Changes including:

 Potential contamination of surface water resulting from mining and associated activities (including

construction of infrastructure, construction and operation of borefields, altering surface water flows,

increased erosion, use of saline/decant water for dust suppression);

 Changes to surface water flows resulting from creek diversions, additional clearing or development of

infrastructure; and 

 Potential contamination of groundwater or surface water from leaching of Waste Rock Landforms.

When the mitigation and management measures outlined in Table 4-61 have been implemented, it is expected

that indirect impacts associated with altered hydrological processes to Pilbara Olive Python habitat will be low.

 Predation by feral animals 

The Proposed Changes have the potential to indirectly impact on food resources available to the Pilbara Olive

Python through an increase in number of feral animals, which may in turn increase predation upon preferred

prey species of the Pilbara Olive Python. Potential impacts to the Pilbara Olive Python from the predation by

feral animals as a result of the Proposed Changes are considered low. Feral animal control is undertaken and

revised on an annual basis in accordance with methods outlined in the Feral Animal Control Program. 

 Mistaken identification

There is an increased risk for the chance of human encounter of snakes within the Revised Development

Envelope due to an increase in clearing. RHIO has implemented the following management procedures within

the Mine Vertebrate Fauna Management Plan (OP-PLN-00324) to avoid the mis-identification or deliberate or

accidental harm of snakes, including the Pilbara Olive Python: 

 Reporting of all snake sightings to the site RHIO environment team; 
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 Undertaking employee education, through employee Inductions, pre-start meetings and specific training

materials;

 Ensure all water storage facilities have fauna egress installed;

 It is an offence to deliberately harm wildlife under the BC Act, and any offence by RHIO contractors or

Personnel would result in disciplinary action; and

 RHIO has registered and suitably trained snake handlers for the safe removal of snakes. 

7.5.6.6 Significance Test

A summary of the assessment of the Proposed Changes against the Significant Impact Guidelines 1.1 (DoEE,

2013) is provided in Table 7-18.  The assessment takes into account the mitigation measures outlined in Table

4-38. 

Table 7-18: Olive Python (Pilbara subspecies) (Liasis olivaceus barroni) – Vulnerable

Criteria for Vulnerable Species Assessment of Significant Impact

Lead to a long-term decrease 

in the size of an important 

population 

The Pilbara Olive Python was not recorded during the fauna surveys, however, four records from

RHIO personnel are located within the Revised Development Envelope. A further two records are

located less than 2km from the margins of the Revised Development Envelope, one to the north

from Christmas Creek in 2011 and two to the east from 2013 (DBCA, 2017a).  

The Revised Development Envelope comprises approximately 1.75% of known records for this

species within the Pilbara (Naturemap). It is considered that the implementation of the Revised

Proposal will not lead to a long-term decrease in the size of an important population.

Reduce the area of occupancy 

of the species 

Pilbara Olive Python can be found over most of the Pilbara in suitable habitat and range over a

wide area during the mating season. The proposal is unlikely to reduce the area of occupancy for

this species.

Fragment an existing 

population into two or more 

populations 

The Proposed Changes will include anticipated direct impacts to Pilbara Olive Python habitat by

844.43ha. A total of 21.59% will be directly impacted by the Proposed Changes leaving 46.39% of

suitable habitat for the species to remain following the implementation of the Revised Proposal.

Indirect impacts from groundwater mounding or unbalanced growth could result in habitat

degradation. The Astron (2019) LOM Vegetation Risk Assessment identified areas where

groundwater mounding and salinization may potentially occur. It was estimated that there were

low to medium risks of groundwater mounding potentially degrading 119.35ha of Pilbara Olive

Python preferred habitat.

A total of 46.39% of suitable habitat for the species will remain following the implementation of the

Revised Proposal.
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Criteria for Vulnerable Species Assessment of Significant Impact

Adversely affect habitat critical

to the survival of a species

The Low Rocky Hills and Major Drainage Line provide suitable habitats for the species, particularly

in the area surrounding the waterbody recorded in the southern section of the Revised

Development Envelope (Biologic, 2018a). 

The Proposed Changes will include direct impacts to Pilbara Olive Python Habitat by 844.43ha. A

total of 46.39% of suitable habitat for the species will remain following the implementation of the

Revised Proposal. 

Indirect impacts from groundwater mounding, salinity or unbalanced growth could result in habitat

degradation. The Astron (2019) LOM Vegetation Risk Assessment identified areas where

groundwater mounding may potentially occur. It was estimated that there were low to medium

risks of groundwater mounding and salinization potentially degrading 119.35ha of Pilbara Olive

Python preferred habitat. 

Water Pools, Drainage Line and Low Rocky Hill habitat within the Revised Development Envelope

will not be significantly affected by groundwater abstraction and injection from the Proposed

Changes (Astron, 2019; GHD, 2018). When the mitigation and management measures outlined in

Table 4-38 have been implemented, it is expected that indirect impacts associated with altered

hydrological processes to Pilbara Olive Python habitat will be low.

Disrupt the breeding cycle of

an important population

During the mating season, male pythons can range over a very large area to find females. The

Proposed Changes will include direct impacts to Pilbara Olive Python Habitat by 844.43ha. A total

of 46.39% of suitable habitat for the species will remain following the implementation of the

Revised Proposal in the Revised Development Envelope.

Modify, destroy, remove,

isolate or decrease the

availability of habitat to the

extent that the species is likely

to decline

The Proposed Changes will include direct impacts to Pilbara Olive Python habitat by 844.43ha.  This

is not considered to decrease the availability 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 habitat

The Proposed Changes have the potential to indirectly impact on food resources available to the

Pilbara Olive Python through an increase in number of feral animals, which may in turn increase

predation upon preferred prey species of the Pilbara Olive Python. Potential impacts to the Pilbara

Olive Python from the predation by feral animals as a result of the Proposed Changes are

considered low. Feral animal control is undertaken and revised on an annual basis in accordance

with methods outlined in the Feral Animal Control Program.

Introduce disease that may

cause the species to decline

Management measures will be implemented to avoid the introduction of or increase in invasive

weed species and feral predators into the area. It is unlikely that the proposed action will result in

the introduction of invasive species to the detriment of Pilbara Olive Python.

No domestic animals will be permitted on site, minimising the risk of introducing disease to the

area.

Interfere substantially with the

recovery of the species

The Revised Development Envelope comprises approximately 1.75% of known records for this

species within the Pilbara. Risks to this species, as a result of implementation of the Proposed

Changes, are considered low. When considering cumulative impacts risks to this species are

considered low as defined in section 4.4.5.2.  The Pilbara Olive Python is a cryptic species that is

difficult to specifically target during fauna surveys, therefore the number of records is unlikely to

represent its abundance and distribution within the Pilbara and this cumulative assessment is

conservative.

The proposed mitigation measures are not considered to be at variance with the recovery actions

provided within the conservation advice for the species and it is unlikely that the Proposed Changes

will interfere substantially with the recovery of the species.

Assessment of Significance

Approximately 46.39% of suitable habitat within the Revised Development Envelope will remain post-disturbance from the Revised

Proposal. Considering that there are few individuals within Revised Development Envelope this species is likely to occur in low

densities within the Revised Development Envelope and following implementation of mitigation and management measures, it is

considered that the impacts of the Revised Proposal to the Pilbara Olive Python will be low.
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The Proposed Changes will not result in residual impacts to the Pilbara Olive Python. RHIO will offset for the loss

of vegetation in good to excellent condition, which includes 531.98ha of vegetation that may be habitat for the

Pilbara Olive Python.

7.5.6.7 Predicted Outcome

Habitat impacts are shown in Table 7-17. A total of 1,252ha of suitable Pilbara Olive Python habitat was approved

to be cleared in the Original Proposal. The removal of an additional 844.43ha (equivalent to 21.59%) of suitable

Pilbara Olive Python habitat within the Revised Development Envelope increases the direct impacts from the

Revised Proposal to approximately 876.47ha (equivalent to 22.41%) of suitable habitat mapped for this species

within the Revised Development Envelope.  

Indirect habitat impacts from drawdown, mounding and salinity and unbalanced growth are estimated to effect

119.35ha of Pilbara Olive Python preferred habitat. The total (direct and indirect) impacts to Pilbara Olive Python

preferred habitat of the Revised and Original Proposals equates to 2,216.15ha (equivalent to 56.67%) of mapped

habitat.

Assessment of regional cumulative impacts to MNES species habitat resulting from RHIO and third-party

operations (expressed as percentage of regional habitat impacted within the Pilbara region) are outlined in Table

4-37. Table 4-37 indicates impacts as hectares of mapped habitat extent within each of the relevant proposal

areas and does not consider areas outside of those assessed by each proposal, unmapped areas, or where

information is not publicly available. The cumulative impact to Pilbara Olive Python Species Habitat is estimated

to be 1.63%. 

The Revised Development Envelope comprises approximately 1.75% of known records for this species within

the Pilbara. Risks to this species, as a result of implementation of the Revised Proposal, are considered low.  The

Pilbara Olive Python is a cryptic species that is difficult to specifically target during fauna surveys, therefore the

number of records is unlikely to represent its abundance and distribution within the Pilbara. Following

implementation of mitigation and management measures, it is considered that the impacts of the Revised

Proposal to the Pilbara Olive Python will be low. 

Table 7-19: Habitat Impacts for Pilbara Olive Python

Habitat 

Total Mapped

Habitat within

Revised

Development

Envelope (ha)

Direct

Impacts -

Original

Proposal

(ha)

Direct

Impacts -

Proposed

Changes

(ha)

Proposed

Changes

Habitat

Impact (%)

Indirect

Impacts -

Proposed

Changes

(ha)

Direct and

Indirect

Impacts  -

Revised

Proposal (ha)

Direct and

Indirect

Impacts -

Revised

Proposal %

Preferred

Habitat Total
3,910.87 1,252.37 844.43 21.59 119.35 2,216.15 56.67
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7.5.7 Night Parrot (Pezoporus occidentalis)

The Night Parrot is one of Australia’s rarest birds, with very few confirmed sightings in recent years (Pyke and

Ehrlich, 2014). This species is listed as Endangered under the EPBC Act and Critically Endangered under the BC

Act.  

7.5.7.1 Habitat Preference

Night Parrots are cryptic, nocturnal and endemic to Australia’s arid interior. Night Parrots reportedly occur in

spinifex grasslands in stony or sandy areas on floodplains or near creeks, shrubby samphire and chenopod

vegetation on claypans or at the edges of salt lakes, and in dense, low vegetation around watercourses (Murphy

et al. 2017; Night Parrot Recovery Team, 2017; Pyke and Ehrlich, 2014). Based on limited data Night Parrots

seem to prefer to nest in large Spinifex hummocks (Murphy et al. 2017), which is a common and widespread

habitat type throughout much of the Pilbara region.

Further description of the habitat preference for the Night Parrot is provided in Section 4.4.3.4.2.4. Regional

distribution records relative to the Revised Development Envelope are provided in Appendix 47. 

7.5.7.2 Threats

Given the paucity of records for this species and limited knowledge of ecology and the threatening processes to

the Night Parrot it is difficult to determine known threats to the species (Garnett et al. 2011). Blyth (1996)

proposed a list of threats considered realistic in the absence of direct evidence. Threats to the species are likely

to vary across its range.  Plausible threats considered for the species by the Threatened Species Scientific

Committee (2016a) include:

 Predation by feral predators (foxes Vulpes vulpes and cats Felis catus);

 Soil disturbance from feral herbivores; 

 Degradation of habitat around water points by livestock and feral herbivores and livestock;

 Competition for food by livestock or feral herbivores;

 Changes to fire regimes;

 Disease (psittacine bird species are susceptible to beak and feather disease);

 Loss of habitat by deliberate disturbance or development activities; 

 Climate change;

 Illegal collection of birds or eggs;

 Fences (Night Parrots fly low over the ground, thus increasing the risk of collision); and

 Reduction in water availability through reduced waterhole maintenance.

7.5.7.3 Survey Results 

There are only two contemporary records of the species within Western Australia.  One record is approximately

65km west of the Revised Development Envelope and one from the Fortescue Marsh (Davis and Metcalf, 2008). 
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Despite extensive survey effort being undertaken (Table 7-20) the species was not recorded during surveys. It is

still possible that the species may still occur due to the large size of the Revised Development Envelope, the

inability for acoustic recorders to completely survey for the species and the expansive amount of potentially

suitable habitat. However, Strategen (2018) identified the likelihood of this species occurring in the Revised

Development Envelope as low, with survey effort undertaken within the Revised Development Envelope as

sufficient based on expert advice from Dr Steve Murphy, a recognised Night Parrot expert and Nick Leseberg, a

PhD candidate examining the ecology of the Night Parrot.   

Table 7-20: Survey Effort for the Night Parrot

Survey  Song Meter 4 acoustic units Results 

Strategen 

(2018) 

Roy Hill Night 

Parrot Survey 

10 units totalling 1,088.65 

hours across 20 locations.

Survey effort 89 nights. 

Not Recorded.

Sites were selected based on preferred nesting habitat of

large Spinifex hummocks and was undertaken in

accordance with “Interim guideline for preliminary surveys

of Night Parrot (Pezoporus occidentalis) in Western

Australia” (DPaW, 2017a).

Biologic

(2018a)

Roy Hill Level 1

Targeted

Vertebrate Fauna

Assessment

Updated 

Seven acoustic SM2 recorders

with a survey effort of 21

sampling nights.  

Not Recorded.

The recorders were placed in long unburnt Triodia

longiceps hummock grasslands associated with a paleo-

drainage system or healthy stands of samphire, in similar

habitats to where the species was recorded in Queensland

(Night Parrot Recovery Team, 2017) and as recommended

by the DPaW (2017a) guidelines (Biologic 2018a).

Total 110 nights 

7.5.7.4 Recovery Objectives

The Night Parrot Recovery Teams interim conservation strategy for the Night Parrot is to (Night Parrot Recovery

Team, pers comm. 2016):

 Secure the only known extant population by eliminating or minimising key local threats;

 Improve the knowledge of species biology and ecology; 

 Identifying the most effective survey methods; and 

 Identifying and securing further populations across its former range. 

7.5.7.5 Potential Impacts and Mitigation Measures

The potential impacts associated with the Proposed Changes for the Night Parrot are:

 Loss of habitat (direct);

 Predation by feral predators (indirect);

 Changes to fire regimes (indirect); and

 Habitat degradation from drawdown, groundwater mounding, or unbalanced growth (indirect). 

Mitigation measures to address potential impacts to terrestrial fauna are outlined in Table 4-38.  
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Proposed mitigation measures for the Night Parrot are discussed below and are not considered to be at variance

with the recovery actions outlined within the conservation advice for the species (Threatened Species Scientific

Committee, 2016a).

 Loss of habitat

Although little is known about the habitat preferences for the Night Parrot, a total of 9,793.8ha of Spinifex

Sandplain habitat considered as potentially suitable for the species occurs within the Revised Development

Envelope. 

The Spinifex Sandplain habitat is moderately common throughout the Revised Development Envelope, occurring

in the Mine, Remote MAR and Southern Borefields sections, comprising 9,793ha (Table 7-24).  Direct impacts to

Spinifex Sandplain habitat resulting from the Original Proposal comprise 4.25ha.  Clearing of up to 319.9ha

(3.3%) Spinifex Sandplain habitat is expected to occur as a result of the Proposed Changes.  The Spinifex

Sandplain habitat is a moderately uncommon habitat in the Pilbara region. It is more common within the

northern Chichester subregion where it is often associated with large drainage systems and granite outcrops. 

Due to the low impact nature of clearing associated with borefields (being low intensity clearing of relatively

small areas for drill pads and tracks), the paucity of records for this species, it is considered that potential impacts

from habitat clearing to the Night Parrot will be negligible.  

Indirect impacts from groundwater mounding, salinity or unbalanced growth could result in habitat degradation.

The Astron (2019) LOM Vegetation Risk Model identified areas where groundwater mounding and salinisation

due to mounding may potentially occur. It was estimated that there were low to medium risks of groundwater

mounding potentially degrading 6.21ha of potential species habitat. 

 Predation by feral animals 

There is no direct evidence of predation by foxes on Night Parrots, however historical evidence suggests

predation from feral cats (Ashby, 1924; Murphy, 2014).  Feral cats and foxes are known to have caused declines

and extinctions in small-medium sized mammals, and the ground-dwelling Night Parrot could be similarly

affected (Threatened Species Scientific Committee, 2016a). Potential impacts associated with predation by feral

animals to the Night Parrot from the Proposed Changes will be addressed through annual feral animal control

undertaken in accordance with the Feral Animal Control Program.

Table 7-21: Habitat Impacts for Night Parrot

Habitat 

Total Mapped

Habitat within

Revised

Development

Envelope (ha)

Direct

Impacts -

Original

Proposal

(ha)

Direct

Impacts -

Proposed

Changes

(ha)

Proposed

Changes

Habitat

Impact

(%)

Indirect

Impacts -

Proposed

Changes

(ha)

Direct and

Indirect Impacts -

Revised Proposal

(ha)

 Direct and

Indirect

Impacts -

Revised

Proposal %

Preferred

Habitat –

Spinifex

Sandplain

9793 4.25 319.9 3.27 6.21 330.42 3.37
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 Inappropriate fire regimes

The Proposed Changes have the potential to increase the frequency of fires within the Revised Development

Envelope through:

 Construction machinery;

 Incorrect disposal of cigarette butts; and 

 Grass fires caused by vehicles.   

Inappropriate fire regimes are unlikely to result in a significant impact to the Night Parrot as a result of the

Proposed Changes. The likelihood of extensive and intense fires occurring from the Proposed Changes are low

as ongoing fire management including fuel load assessments, firebreak maintenance and emergency response

procedures are implemented in accordance with RHIO Fire Management Plan (Draft).  

Weed species within the Revised Development Envelope will be managed in accordance with the RHIO Weed

Management Plan (OP-PLN-00125) along with the implementation of an ongoing Parkinsonia management

program outlined within the annual Parkinsonia Control Program. These weed mitigation measures align with

regional conservation objectives for the Night Parrot to reduce the likelihood of fire through weed control in

areas of extant populations of the species.

7.5.7.6 Significance Test

A summary of the assessment of the Proposed Changes against the Significant Impact Guidelines 1.1 (DoEE,

2013) is provided in Table 7-22. The assessment takes into account the mitigation measures outlined in Table

4-38.

Table 7-22: Night Parrot (Pezopous occidentalis) – Endangered

Criteria for Critically

Endangered and

Endangered Species 

Assessment of Significant Impact

Lead to a long-term

decrease in the size

of the population

There are only two contemporary records of the species within Western Australia, one located

approximately 65km west of the Revised Development Envelope and one from the Fortescue Marsh (Davis

and Metcalf, 2008). 

Despite extensive survey effort being undertaken (Table 7-20) the species was not recorded during surveys. It

is still possible that the species may still occur due to the large size of the Revised Development Envelope,

the inability for acoustic recorders to completely survey for the species and the expansive amount of

potentially suitable habitat. However, Strategen (2018) identified the likelihood of this species occurring in

the Revised Development Envelope as low, with survey effort undertaken within the Revised Development

Envelope as sufficient, based on expert advice from (Pers comm. Dr Steve Murphy, a recognised Night Parrot

expert and Nick Leseberg, a PhD candidate examining the ecology of the Night Parrot).  

Reduce the area of

occupancy of the

species

Despite extensive survey effort being undertaken (Table 7-20) the species was not recorded within the

Revised Development Envelope. 

The Revised Proposal is unlikely to reduce the area of occupancy of the species. 

Fragment an existing

population into two

or more populations

Despite extensive survey effort being undertaken (Table 7-20) the species was not recorded within the

Revised Development Envelope. 

The Revised Proposal is unlikely to fragment an existing population into two or more populations
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Criteria for Critically

Endangered and

Endangered Species 

Assessment of Significant Impact

Adversely affect

habitat critical to the

survival of a species

Although little is known about the habitat preferences for the Night Parrot, a total of 9,793ha of Spinifex

Sandplain habitat considered as potentially suitable for the species occurs within the Revised Development

Envelope.

Potential impacts resulting from habitat loss to the Night Parrot are considered low, as less than 4% of

Spinifex Sandplain habitat within the Revised Development Envelope is directly impacted by the Proposed

Changes.  The majority of clearing within this habitat type is associated with low impact clearing of tracks in

the Borefield area and no individuals have been found within the Revised Development Envelope.

Indirect impacts from groundwater mounding, salinity or unbalanced growth could result in habitat

degradation. The Astron (2019) LOM Vegetation Risk Assessment identified areas where groundwater

mounding and salinization may potentially occur. It was estimated that there were low to medium risks of

groundwater mounding and salinization potentially degrading 6.21ha of potential species habitat.

Disrupt the breeding

cycle of a population

No resident populations of Night Parrot exist within the Revised Development Envelope therefore an

important population is not considered to occur within the Revised Development Envelope.

Modify, destroy,

remove, isolate or

decrease the

availability of habitat

to the extent that the

species is likely to

decline

Although little is known about the habitat preferences for the Night Parrot, a total of 9,793ha of Spinifex

Sandplain habitat considered as potentially suitable for the species occurs within the Revised Development

Envelope. 

Potential impacts resulting from habitat loss to the Night Parrot are considered low, as less than 4% of

habitat within the Revised Development Envelope is directly impacted by the Proposed Changes with the

majority of clearing within this habitat type associated with low impact clearing of tracks in the Borefield

area and no records of this species within the Revised Development Envelope.

Inappropriate fire regimes are unlikely to result in a significant impact to the Night Parrot as a result of the

Proposed Changes. The likelihood of extensive and intense fires occurring from the Proposed Changes are

low as ongoing fire management including fuel load assessments, firebreak maintenance and emergency

response procedures are implemented in accordance with RHIO Fire Management Plan (Draft).  

The Proposed Changes are unlikely to modify, destroy, remove, isolate or decrease the availability 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

habitat

There is no direct evidence of predation by foxes on Night Parrots, however historical evidence suggests

predation from feral cats (Ashby, 1924: Murphy, 2014). RHIO undertakes feral animal control in accordance

with an annual plan or in response to significant increases in feral animal sightings. Education relating to feral

animals and the adoption of appropriate housekeeping measures to reduce the likelihood of attracting feral

animals is provided to RHIO contractors and staff as outlined within the Mine Vertebrate Fauna Management

Plan (OP-PLN-00324).

Weed species within the Revised Development Envelope will be managed in accordance with the RHIO Weed

Management Plan (OP-PLN-00125) along with the implementation of an ongoing Parkinsonia management

program outlined within the annual Parkinsonia Control Program (OP-PLN-00232). These weed mitigation

measures align with regional conservation objectives for the Night Parrot to reduce the likelihood of fire

through weed control in areas of extant populations of the species

Introduce disease

that may cause the

species to decline

Management measures will be implemented to avoid the introduction of or increase in invasive weed

species and feral predators into the area. No domestic animals will be permitted on site, minimising the risk

of introducing disease to the area.

It is unlikely that the proposed action will result in the introduction of invasive species to the detriment of

Night Parrot.

Interfere with the

recovery of the

species

Given the paucity of records for this species and limited knowledge of ecology and the threatening processes

to the Night Parrot it is difficult to determine known threats to the species. 

Proposed mitigation measures for the Night Parrot  are not considered to be at variance with the recovery

actions outlined within the conservation advice for the species (Threatened Species Scientific Committee,

2016a).

Assessment of Significance 
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Criteria for Critically

Endangered and 

Endangered Species 

Assessment of Significant Impact

Considering avoidance, mitigation measures and the availability of potentially suitable habitat (96.78% remaining within the Revised

Development Envelope) and the extent of suitable habitat within the surrounding region, it is unlikely that the Revised Proposal will

have a significant residual impact to the Night Parrot. 

The Proposed Changes will not result in significant residual impacts to the Night Parrot.  RHIO will offset for the

loss of vegetation in good to excellent condition which includes 4,640.89ha of vegetation that may be potentially

suitable habitat for the Night Parrot.

7.5.7.7 Predicted Outcome

Habitat impacts are shown in Table 7-21. A total of 4.25ha of Spinifex Sandplain habitat was approved to be

cleared in the Original Proposal. The removal of an additional 319.9ha (approximately 3.3%) of Spinifex

Sandplain habitat within the Revised Development Envelope increases the direct impacts from the Revised

Proposal to approximately 7.61% of potentially suitable habitat mapped for this species within the Revised

Development Envelope.  

Indirect habitat impacts from drawdown, mounding and salinity and unbalanced growth are estimated to effect

6.21ha of potential species habitat. The total (direct and indirect) impacts to potential Night Parrot habitat of

the Revised and Original Proposals equates to 330.42ha. 

Given the scarcity of records for the Night Parrot cumulative impacts for the species have not been assessed. 

Considering the availability of potentially suitable habitat (96.78% remaining within the Revised Development

Envelope), the extent of suitable habitat within the surrounding region and lack of records of the species within

the Revised Development Envelope it is expected that the impacts of the Proposed Changes to Night Parrot will

be low following the implementation of mitigation measures for this species.  

7.5.8 Princess Parrot (Polytelis alexandrae)

The Princess Parrot is listed as Vulnerable under the EPBC Act and Priority 4 under the BC Act.

7.5.8.1 Habitat Preference 

The Princess Parrot is highly nomadic and experiences population fluctuations, which are likely attributed to a

response to changes in environmental conditions (Higgins, 1999). Princess Parrots are usually recorded from

shrublands and savanna woodlands in swales between sand dunes, with occupied sites typically consisting of

spinifex Triodia species and a variety of shrubs and scattered emergent trees. The Princess Parrot is also known

to utilise vegetated riverine and littoral areas, feeding on a combination of grass seeds and acacia seed pods,

and on nectar from flowering trees and shrubs (Carter, 1993; Higgins, 1999; Pavey et al., 2014; Forshaw and

Cooper, 2002). Optimal habitat to support the Princess Parrot does not occur within the Revised Development

Envelope (Biologic, 2018a). 

Further description of the habitat preference for the Princess Parrot is provided in Section 4.4.3.4.2.14. Regional

distribution records relative to the Revised Development Envelope are provided in Appendix 47
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7.5.8.2 Threats

There are no known current threats for the Princess Parrot, but the species may be adversely affected by the

same habitat changes that led to the extinction of many central Australian mammals over the twentieth century

(Burbidge and McKenzie, 1989). Potential threats impacting the Princess Parrot identified within the Threatened

Species Scientific Committee Conservation Advice for the species include: 

 Inappropriate fire regimes;

 Habitat degradation;

 Competition for resources with other parrot species;

 Disease (Beak and Feather Disease); and

 Illegal collection of birds and eggs. 

7.5.8.3 Survey Results 

The Princess Parrot was not recorded during previous surveys (ecologia, 2009d; Biologic, 2018a) and was

assessed as unlikely to occur within the Revised Development Envelope as it is located outside of the species

known distribution (Biologic, 2018a). The nearest record of this species on the DBCA NatureMap database was

recorded approximately 3km west of the Revised Development Envelope by Birdlife Australia in 2012 however

this record is believed to be erroneous (Biologic, 2018a). Due to the sporadic nature of the species, occurrence

being associated with rainfall events and absence of optimal habitat to support the Princess Parrot within the

Revised Development Envelope, the Princess Parrot is unlikely to be regularly occurring in the area.  

7.5.8.4 Species Recovery Objectives

There is no recovery plan for the Princess Parrot Threatened Species Scientific Committee Conservation Advice

(2008) deemed that a recovery plan is not required. 

Conservation Management priorities identified for the species Threatened Species Scientific Committee (2018)

include:

 Fires must be managed to ensure restoration of grassland structure and the maintenance of hollow-bearing

trees;

 Fire management authorities and land managers should use maps and install field markers to avoid damage

to Princess Parrot habitat;

 Undertake a control program for weeds, including buffel grass, where they are observed to threaten, or

pose a threat to, the Princess Parrot, using appropriate methods;

 Develop and implement a control program to reduce numbers of cats and foxes at all known princess parrot

breeding and foraging sites;

 Ensure introduced domestic species do not degrade Princess Parrot habitat, primarily by ensuring suitable

stocking regimes;

 Encourage bird watchers and other stakeholders to suppress the exact location of nests and breeding

colonies; and
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 Engage with local communities, including indigenous land managers, to promote conservation of the

Princess Parrot and the species’ habitat across land tenures.

7.5.8.5 Potential Impacts and Mitigation Measures

The following potential impacts from the Proposed Changes are associated with the Princess Parrot: 

 Habitat loss (direct);

 Inappropriate fire regimes (indirect); and

 Habitat degradation from groundwater drawdown, mounding or unbalanced growth (indirect.)

Although the Princess Parrot was assessed as unlikely to occur within the Revised Development Envelope as it

is located outside of the species known distribution (Biologic, 2018a), the following mitigation measures align

with the management priorities to address potential threats to the species (Threatened Species Scientific

Committee, 2008) should it occur on an intermittent basis based on nearby historic records. 

 Loss of habitat

The Spinifex Sandplain habitat is moderately common throughout the Revised Development Envelope, occurring

in the Mine, Remote MAR and Southern Borefields sections, comprising 9,793ha (Table 7-24).  Direct impacts to

Spinifex Sandplain habitat resulting from the Original Proposal comprise 4.25ha.  Clearing of up to 319.9ha

(3.3%) Spinifex Sandplain habitat is expected to occur as a result the Proposed Changes.  The Spinifex Sandplain

habitat is a moderately uncommon habitat in the Pilbara region. It is more common within the northern

Chichester subregion where it is often associated with large drainage systems and granite outcrops.  Due to the

low impact nature of clearing associated with borefields (being low intensity clearing of relatively small areas

for drill pads and tracks), the paucity of records for this species and that the Revised Development Envelope is

outside of the species’ modelled distribution, it is considered that potential impacts from habitat clearing to the

Princess Parrot will be negligible.  

Indirect impacts from groundwater mounding, salinity or unbalanced growth could result in habitat degradation.

The Astron (2019) Life of Mine Vegetation Risk Model identified areas where groundwater mounding and

salinization may potentially occur. It was estimated that there were low to medium risks of groundwater

mounding and salinization potentially degrading 6.21ha of potential species habitat. 

 Inappropriate fire regimes 

Increased intensity of fire events, due to higher fuel loads, is suspected to threaten the Princess Parrot through

the death of hollow bearing trees and reduced food availability (Pavey 2014). The risk to the Princess Parrot

from uncontrolled fires occurring within the Revised Development Envelope is considered low given that

ongoing fire management is undertaken in accordance with the RHIO Fire Management Plan (Draft). 

 Habitat degradation

Known threats with respect to habitat degradation for the Princess Parrot have not been demonstrated. Invasive

weeds such as buffel grass which occurs within the Revised Development Envelope is known to occur within the

distribution of the Princess Parrot and has the potential to degrade key breeding and foraging habitat for the

species (Pavey, 2014). Habitat degradation as a result of weed species within the Revised Development Envelope
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will be managed in accordance with the RHIO Weed Management Plan-OP-PLN-00125 along with the

implementation of an ongoing Parkinsonia management program outlined within the Parkinsonia Control

Program (OP-PLN-00232).

7.5.8.6 Significance Test

A summary of the assessment of the Proposed Changes against the Significant Impact Guidelines 1.1 (DoEE,

2013) is provided in Table 7-23. The assessment takes into account the mitigation measures outlined in Table

4-38.

Table 7-23: Princess Parrot (Polvtelis alexandrae) – Vulnerable

Criteria for Vulnerable Species  Assessment of Significant Impact

Lead to a long term decrease in

the size of an important

population

The Princess Parrot has not been recorded during previous surveys (ecologia, 2009d; Biologic,

2018a) and was assessed as unlikely to occur within the Revised Development Envelope as it is

located outside of the species known distribution (Biologic, 2018a). Given the above, the Revised

Proposal will not decrease the size of a population of this species.

Reduce the area of occupancy of 

the species 

The Princess Parrot has not been recorded during previous surveys (ecologia, 2009d; Biologic,

2018a) and was assessed as unlikely to occur within the Revised Development Envelope as it is

located outside of the species known distribution (Biologic, 2018a). Given the above, the Revised

Proposal will not decrease the size of a population of this species.

Due to the sporadic nature of the species, occurrence being associated with rainfall events and

absence of optimal habitat to support the Princess Parrot within the Revised Development

Envelope, the Princess Parrot is unlikely to be regularly occurring in the area.  

The Revised Proposal potentially impacts 3.37% of preferred habitat therefore, the area of

occupancy for this species is unlikely to be significantly reduced as a result of the Revised

Proposal.

Fragment an existing population 

into two or more populations 

The Princess Parrot has not been recorded during previous surveys (ecologia, 2009d; Biologic,

2018a) and was assessed as unlikely to occur within the Revised Development Envelope as it is

located outside of the species known distribution (Biologic, 2018a). Given the above, the

Proposed Changes are unlikely to fragment an existing population into two or more populations. 

Adversely affect habitat critical

to the survival of a species

The Princess Parrot was not recorded during any surveys undertaken within the Revised

Development Envelope. 

Considering the availability of potentially suitable habitat (96.78% remaining within the Revised

Development Envelope); the extent of suitable habitat within the surrounding region; the paucity

of records for this species and that the Revised Development Envelope is outside of the species

modelled distribution, it is not considered that the Revised Proposal will adversely affect habitat

critical to the survival of the species. 

Disrupt the breeding cycle of an 

important population 

The Princess Parrot has not been recorded during previous surveys (ecologia, 2009d; Biologic,

2018a) and was assessed as unlikely to occur within the Revised Development Envelope. 

Modify, destroy, remove, isolate 

or decrease the availability of 

habitat to the extent that the

species is likely to decline

Extensive areas of potential suitable habitat (96.78%) will remain after the Proposed Changes

have been implemented.

 

 

Result in invasive species that

are harmful to a vulnerable

species becoming established in

the habitat

Education relating to feral animals and the adoption of appropriate housekeeping measures to

reduce the likelihood of attracting feral animals is provided to RHIO contractors and staff as

outlined within the Mine Vertebrate Fauna Management Plan (OP-PLN-00324).
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Criteria for Vulnerable Species  Assessment of Significant Impact

Introduce disease that may

cause the species to decline

There are no known disease risks for this species.

Management measures will be implemented to avoid the introduction of or increase in invasive

weed species and feral predators into the area. No domestic animals will be permitted on site,

minimising the risk of introducing disease to the area.

Interfere substantially with the

recovery of the species

No specific recovery actions have been implemented yet.  

Assessment of Significance 

Considering the availability of potentially suitable habitat (96.78% remaining within the Revised Development Envelope); the extent

of suitable habitat within the surrounding region; the paucity of records for this species and that the Revised Development Envelope

is outside of the species modelled distribution, it is considered that the impacts to the Princess Parrot from the Revised Proposal will

be negligible following the implementation of mitigation measures and there is unlikely to be a significant impact to the Princess

Parrot. 

The Proposed Changes will not result in residual impacts to the Princess Parrot. RHIO will offset for the loss of

vegetation in good to excellent condition (total of 4,640.89ha) which includes vegetation that may be potential

foraging habitat for the Princess Parrot.

7.5.8.7 Predicted Outcome

As shown in Table 7-24, a total of 4.25ha of suitable Princess Parrot habitat was approved to be cleared in the

Original Proposal. The removal of an additional 319.9ha (3.3%) of suitable habitat within the Revised

Development Envelope increases the direct impacts from the  Revised Proposal to approximately 3.37% of

suitable habitat mapped for the Princess Parrot within the Revised Development Envelope.

Potential indirect habitat impacts from drawdown, mounding & salinity and unbalanced growth are estimated

to effect 6.21ha of species habitat. The total (direct and indirect) impacts to Species preferred habitat of the

Revised and Original Proposals equates to 330.42ha.

Given the paucity of records for the Princess Parrot, cumulative impacts for the Princess Parrot have not been

assessed. 

Considering the availability of potentially suitable habitat (96.63% remaining within the Revised Development

Envelope), the extent of suitable habitat within the surrounding region, the paucity of records for this species

and that the Revised Development Envelope is outside of the species modelled distribution, it is considered that

the impacts to the Princess Parrot from the Revised Proposal will be negligible following the implementation of

mitigation measures.   
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Table 7-24: Habitat Impacts for Princess Parrot

Habitat 

Total Mapped

Habitat within

Revised

Development

Envelope (ha)

Direct

Impacts -

Original

Proposal

(ha)

Direct

Impacts -

Proposed

Changes

(ha)

Proposed

Changes

Habitat

Impact (%)

Indirect

Impacts -

Proposed

Changes

(ha)

Direct and

Indirect

Impacts  -

Revised

Proposal (ha)

Direct and

Indirect

Impacts -

Revised

Proposal %

Preferred

Habitat –

Spinifex

Sandplain

9,793 4.25 319.9 3.27 6.21 330.42 3.37

7.5.9 Migratory birds 

Previous biological surveys, database and literature searches identified nine migratory waterbird species and

one terrestrial migratory bird species that have the potential to either fly over or forage within the Revised

Development Envelope or within 5km of the Revised Development Envelope. 

7.5.9.1 Habitat 

In north Western Australia, inland wetlands and grasslands provide important habitat for migratory shorebirds.

Many of these inland areas are ephemeral due to variability in Australia’s climate and rainfall. The Fortescue

Marsh is located adjacent to the Revised Development Envelope and is the largest and most significant

ephemeral wetland in the Pilbara region, providing refuge, habitat and feeding areas particularly for waterbirds

following inundation events (Bell et al., 2014; Trainor et al., 2016). It is considered a potential Ramsar site and

is recognised as a nationally important wetland and as an Important Bird Area (Department of Biodiversity,

Conservation and Attractions, 2018). The Fortescue Marsh is discussed further in Sections 2.5.2 and 4.6.

Potential impacts to the Fortescue Marsh are outlined in Section 4.6.4.2 and assessment of impacts to the

Fortescue Marsh are discussed in Section 4.6.5.4. 

Potentially suitable habitat for migratory birds within the Revised Development Envelope consists of one semi-

permanent water pool, 1,547.81ha of Major Drainage Lines and 112.16ha of Claypans associated with the

Fortescue Marsh which are located in a band across the central portion of the Revised Development Envelope

(Biologic, 2018a). Figure 7-15, Figure 7-16 and Figure 7-17, shows potential migratory bird habitat with respect

to the Revised Development Envelope. 
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Figure 7-15: Migratory Bird Habitat in the Revised Development Envelope – Mine Area
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Figure 7-16: Migratory Bird Habitat in the Revised Development Envelope – Remote MAR Borefieild
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Figure 7-17: Migratory Bird Habitat in the Revised Development Envelope – Southern Borefield
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7.5.9.2 Threats

Threats identified within the Wildlife Conservation Plan for Migratory Shorebirds (Commonwealth of Australia,

2015) to migratory bird species in Australia include:

 Habitat loss or degradation;

 Predation by feral animals;

 Pollution;

 Altered hydrological regimes;

 Climate variability and change;

 Fisheries by- catch; 

 Hunting; 

 Disturbance of breeding pairs; and

 Increase in disturbance through recreational activities.

7.5.9.3 Survey Results 

Previous surveys (ecologia, 2009d; Trainor et al., 2016; Biologic, 2018a) and database searches indicate that nine

species of migratory waterbirds/waders potentially occur within proximity to the Revised Development

Envelope (Table 7-25). The proximity of the nearest record for each migratory species to the Revised

Development Envelope is shown in Table 7-25. The predicted distribution and known regional records of

migratory bird species potentially occurring within the Revised Development Envelope are included in  Appendix

48. 
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Table 7-25: Surveys effort at Fortescue Marsh with records of Migratory Birds potentially occurring in the Revised Development

Envelope  

 Osprey (Pandion haliaetus)

The Osprey is listed as Migratory under the EPBC Act and the BC Act.  The Osprey is a large (50-60cm), highly

visible and water-dependent bird of prey with a world-wide distribution (Johnstone and Storr, 1998). It occurs

around most of the Australian coastline, inhabiting coastal areas and favouring mangroves, rivers and estuaries,

inshore seas as well as coastal islands (Johnstone and Storr, 1998).

The nearest record is located approximately 45km west of the Revised Development Envelope, from 2011.  The

Major Drainage Line habitat, particularly the Fortescue Marsh, provides potential nesting and foraging habitat

for the species (Biologic, 2018a). Regional distribution records relative to the Revised Development Envelope

are provided in Appendix 48.

Migratory Bird

Species 

Trainor et al. (2016) S. Cowen pers comm  

(2014) 

FMG, 2009 Bell et al. 

2014 

Bamford 

and Turpin 

(2010)

Halse

(2000)

Sharp-tailed

Sandpiper (Calidris

acuminata)

- - 1 record from  

Marsh, Aug.

2003

- - -

Oriental Plover

(Charadrius

veredus)

- 3 birds on Mulga 

Downs

6 birds on Marillana

- - - -

Gull-billed Tern

(Gelochelidon

nilotica)

- 10–15 on Marsh - - - -

Caspian Tern

(Hydroprogne

caspia)

Photo taken from 

helicopter showed 

21 adult Caspian 

Terns sitting on

mound nests (first

breeding 

record from the

inland Pilbara)

1 on Marsh - 20 on 

Mulga

Downs 

- -

Glossy Ibis (Plegadis

falcinellus)

>300 on Marsh - - - - -

Wood Sandpiper

(Tringa glareola)

- - - - 11 at 14 

Mile

(eastern

edge FM)

-

Common

Greenshank (Tringa

nebularia)

20 on FM feeding in 

dense samphire  

- - - 2 and 4

individuals

at 14 Mile

(eastern

edge FM)

49, in 3

flocks on

Fortescue

Marsh
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 Sharp-tailed Sandpiper (Calidris acuminata)

The Sharp-tailed Sandpiper is listed as Migratory under the EPBC Act and the BC Act.  The Sharp-tailed Sandpiper

occurs in both coastal and inland areas but prefers non-tidal fresh or brackish wetlands (Geering et al., 2008).

This species is also known to utilise sewage farms, flooded fields, mudflats, mangroves, rocky shores and

beaches (Higgins and Davies, 1996). The Sharp-tailed Sandpiper spends the non-breeding season in Australia

with small numbers occurring regularly in New Zealand (Cramp, 1985; Higgins and Davies, 1996). In Western

Australia inland records indicate the species is widespread and scattered from Newman, east to Lake Cohen,

south to Boulder and west to Meekatharra (Higgins and Davies, 1996).

Potential habitat for this species within the Revised Development Envelope is limited to ephemeral pools within

major drainage habitats or partially filled claypans after major flows (Biologic, 2018a). The distance to the

nearest known record is 65 km north of the Revised Development Envelope recorded in 2010.  As such, this

species would only be expected to occur within the Revised Development Envelope on rare occasions for

example for short periods of time following heavy rainfall, if at all (Biologic, 2018a). Regional distribution records

relative to the Revised Development Envelope are provided in Appendix 48. 

 Oriental Plover (Charadrius veredus)

This species is listed as Migratory under the EPBC Act and the BC Act. The Oriental Plover is a regular non-

breeding summer migrant to Australia from September to March. This species is found generally inland; in small

or large flocks on open grasslands (Geering et al., 2008). In arid and semi-arid zones preferring flat inland plains,

sparsely vegetated short grass with hard bare ground including claypans and lawns (Machant and Higgins, 1993).

On migration to Northern Australia (September – November), Oriental Plovers gather in flocks on open, thinly

vegetated, grassland plains (Morcombe, 2004).  

Suitable habitat for this species occurs within the Revised Development Envelope (major drainage and

waterbodies). The distance to the nearest known record is greater than 200 km north of the Revised

Development Envelope recorded in 2005 and as such this species is unlikely to occur within the Revised

Development Envelope based on the occurrence of nearby recent records (Biologic, 2018a). Regional

distribution records relative to the Revised Development Envelope are provided in Appendix 48. 

 Gull-billed Tern (Gelochelidon nilotica)

This species is listed as Migratory under the EPBC Act and the BC Act. Gull-billed Terns are found in freshwater

swamps, brackish and salt lakes, beaches and estuarine mudflats, floodwaters, sewage farms, irrigated

croplands and grasslands. This species forages for flying insects, dipping into the water to take insects or small

fish from the surface of the water or mud and plunges into the water to catch fish (Molina et al., 2014).

The distance to the nearest known record is greater than 65 km north of the Revised Development Envelope

recorded in 2014 (Biologic, 2018a). Potential habitat for this species within the Revised Development Envelope

is limited to ephemeral pools within major drainage habitats or partially filled claypans after major flows

(Biologic, 2018a). This species would only be expected to occur within the Revised Development Envelope on
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rare occasions for example for short periods of time following heavy rainfall, if at all (Biologic, 2018a). Regional

distribution records relative to the Revised Development Envelope are provided in Appendix 48. 

 Caspian Tern (Hydroprogne caspia) 

This species is listed as Migratory under the EPBC Act and the BC Act. In Western Australia the Caspian Tern is

widespread in coastal regions. There are sparse records on the coasts east of King Sound and in eastern regions

(Higgins and Davies, 1996). Breeding occurs from the Recherche Archipelago to Dirk Hartog Island and Faure

Island in Shark Bay, in the Pilbara region and more rarely, in the Kimberley (Chatto, 2001; Higgins and Davies,

1996). The Caspian Tern is mostly found in sheltered coastal environments including harbours, lagoons, inlets,

bays, estuaries and river deltas preferring habitats with sandy or muddy margins. This species utilises fresh or

brackish inland terrestrial wetlands, especially lakes (including ephemeral lakes), waterholes, reservoirs, rivers

and creeks (Higgins and Davis, 1996).

The distance to the nearest known record is greater than 200 km west of the Revised Development Envelope

recorded in 2003 (Biologic, 2018a). However, photographs taken during a helicopter flight over Fortescue Marsh

in 2012 revealed 21 adult Caspian Terns sitting on mound nests, which is likely to be the first breeding record of

the species within the Pilbara (Trainor et al., 2016).

Potential habitat for this species within the Revised Development Envelope is limited to ephemeral pools within

major drainage habitats or partially filled claypans after major flows (Biologic, 2018a). This species would only

be expected to occur within the Revised Development Envelope on rare occasions for example for short periods

of time following heavy rainfall, if at all (Biologic, 2018a). Regional distribution records relative to the Revised

Development Envelope are provided in Appendix 48. 

 Glossy Ibis (Plegadis falcinellus) 

This species is listed as Migratory under the EPBC Act and the BC Act. The Glossy Ibis preferred habitat for

foraging and breeding are fresh water marshes at the edges of lakes and rivers, lagoons, flood-plains, wet

meadows and swamps. The species is occasionally found in coastal locations such as estuaries, deltas,

saltmarshes and coastal lagoons (Hancock et al., 1992; Marchant and Higgins, 1990). The Glossy Ibis has also

been recorded in wooded swamps, artificial wetlands (such as irrigated fields), and in mangroves for breeding

(Chatto, 2000; Marchant and Higgins, 1990). The species may retreat to permanent wetlands and/or coastal

areas (including tidal wetlands) during drought (Marchant and Higgins, 1990).

At least 300 Glossy Ibis were recorded from an inundated section of the Fortescue Marsh in 2012 (Trainor et al.,

2016) with the largest previous count being 250 birds on the Fortescue Marsh in June 2000 (Johnstone et al,.

2013). 

Potential habitat for this species within the Revised Development Envelope is limited to ephemeral pools within

major drainage habitats or partially filled claypans after major flows. 

Regional distribution records relative to the Revised Development Envelope are provided in Appendix 48. 
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 Wood Sandpiper (Tringa glareola) 

This species is listed as Migratory under the EPBC Act and the BC Act. The Wood Sandpiper preferred habitat

consists of shallows of wooded fresh water lakes, flooded pasture and occasionally in mangroves (Morcombe,

2000). In northern Australia this species occurs mainly in freshwater wetlands and rarely on intertidal mudflats

(Geering et al., 2008). They are typically associated with areas dominated by taller fringing vegetation, such as

dense stands of rushes or reeds, shrubs, or dead or live trees (Higgins and Davies, 1996). 

Potential habitat for this species within the Revised Development Envelope is limited to ephemeral pools within

major drainage habitats or partially filled claypans after major flows (Biologic, 2018a). The distance to the

nearest known record is 8 km west of the Revised Development Envelope recorded in 2009 (Biologic, 2018a).

This species would only be expected to occur within the Revised Development Envelope on rare occasions, for

example for short periods of time following heavy rainfall, if at all (Biologic, 2018a). Regional distribution records

relative to the Revised Development Envelope are provided in Appendix 48.

 Common Greenshank (Tringa nebularia)

The Common Greenshank is listed as Migratory under the EPBC Act and the BC Act. This species is found in a

wide variety of inland wetlands and sheltered coastal habitats and utilises both permanent and ephemeral

terrestrial wetlands, including swamps, lakes, dams, rivers, creeks, billabongs, waterholes and inundated

floodplains, claypans and salt flats (Higgins and Davies, 1996). This species does not breed in Australia but

migrates back north to the Palaearctic region. The Common Greenshank is generally solitary and at high tide

roost sites, it forms small flocks (Geering et al., 2008). 

Potential habitat for this species within the Revised Development Envelope is limited to ephemeral pools within

major drainage habitats or partially filled claypans after major flows (Biologic, 2018a). The distance to the

nearest record is 15 km west of the Revised Development Envelope recorded in 2016 (Biologic, 2018a). This

species would only be expected to occur within the Revised Development Envelope on rare occasions for

example for short periods of time following heavy rainfall, if at all (Biologic, 2018a). Regional distribution records

relative to the Revised Development Envelope are provided in Appendix 48. 

7.5.9.4 Species Recovery Objectives

The Wildlife Conservation Plan for Migratory Shorebirds (Commonwealth of Australia, 2015) outlines four main

recovery objectives for migratory birds:

 The protection of important habitats for migratory shorebirds; 

 To protect and conserve wetland habitats in Australia, on which migratory shorebirds depend;

 Anthropogenic threats to migratory shorebirds in Australia are minimised or, where possible, eliminated;

and 

 Knowledge gaps in migratory shorebird ecology in Australia are identified and addressed to inform decision

makers, land managers and the public.
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7.5.9.5 Potential Impacts and Mitigation Measures

Potential threats to Migratory species relevant to the Proposed Changes as listed within the Wildlife

Conservation Plan for Migratory Shorebirds (Commonwealth of Australia, 2015) include:

 Habitat loss (direct);

 Habitat degradation of important migratory bird habitat- Fortescue Marsh (indirect);

 Predation by feral animals (indirect);

 Changes to Migratory species habitat altered hydrological regimes (indirect); and

 Changes to Migratory species habitat from fire (indirect).

Mitigation measures to address potential impacts to terrestrial fauna are outlined in Table 4-38. Mitigation

measures for the Revised Proposal relating to Migratory bird species are discussed below and are aligned with

EPBC Act Policy Statement 3.21—Industry guidelines for avoiding, assessing and mitigating impacts on EPBC Act

listed migratory shorebird species (Commonwealth of Australia, 2017) where appropriate. 

 Loss of habitat

Claypan and Major Drainage Line habitat within the Revised Development Envelope is considered suitable for

Migratory Bird Species (Biologic, 2018a). A total of 253.66ha of Major Drainage Line habitat was approved to be

cleared under the Original Proposal. The Proposed Changes will directly impact an additional 117.58ha of Major

Drainage Line habitat (Table 7-26). It is anticipated there will be no direct or indirect impacts to the Fortescue

Marsh as a result of the Revised Proposal (See section 4.6.5.4). 

Within the Pilbara bioregion, Claypans are most common in the area surrounding the Fortescue Marsh providing

habitat for Migratory birds and therefore can be regarded as important features within the broader landscape

(Biologic 2018a). However, they are distributed throughout the region and in most neighbouring regions. There

were no direct impacts from the Original Proposal to Claypan habitat.  Claypans occur across the centre of the

Revised Development Envelope near the eastern extent of the Fortescue Marsh, with a total area of 112.16ha.

The Proposed Changes have the potential to directly impact 8.66ha comprising (7.72%) of Claypans occurring

within the Revised Development Envelope (Figure 7-18 and Table 4-33).  However, due to the inherent flexibility

in the location of bore pads, tracks resultant bores, pipelines and roads in the Remote MAR Borefield, the

Claypan habitat areas will be avoided. . 
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Table 7-26: Habitat impacts for Migratory birds

Habitat 

Total Mapped

Habitat within

Revised

Development

Envelope (ha)

Direct

Impacts -

Original

Proposal

(ha)

Direct

Impacts -

Proposed

Changes

(ha)

Proposed

Changes

Habitat

Impact (%)

Indirect

Impacts -

Proposed

Changes

(ha)

Direct and

Indirect

Impacts  -

Revised

Proposal (ha)

Direct and

Indirect

Impacts -

Revised

Proposal %

Total 1659.97  253.66  126.24* 7.60 36.00 415.90 25.05

*Due to the inherent flexibility in the location of bore pads, tracks resultant bores, pipelines and roads in the Remote MAR Borefield, the

Claypan habitat areas will be avoided
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Figure 7-18: Migratory Bird Habitat- Conceptual Borefield
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 Fortescue Marsh

The Fortescue Marsh is listed as a wetland of national significance and a Priority 1 PEC. Approximately 90,581ha

(92.4%) of the Revised Development Envelope overlaps with the EPA’s FMMA (Biologic, 2018a). The FMMA is

an area identified as having primary importance to the direct management of the Fortescue Marsh, particularly

in relation to the natural water regime and ecological perspectives.  The FMMA is divided into management

zones that have been assigned a rating of environmental significance. The majority of the Revised Development

Envelope, approximately 60,569 ha, intersects with the FMMA Zone 3a - Kulbee Alluvial Flank, which is ranked

as the lowest environmental significance. The extent of the FMMA that lies within, and potential impacts

associated with, the Revised Proposal are discussed in Section 2.5.2. 

The Fortescue Marsh is a significant refuge and provides important breeding and feeding habitat for wildlife,

particularly for waterbirds following inundation events (Bell et al. 2014, Trainor et al. 2016). According to the

criteria adopted under the RAMSAR Convention, wetland habitat should be considered nationally important

habitat for migratory shorebirds if it regularly supports:

 0.1 per cent of the flyway population of a single species of migratory shorebird; or

 2,000 migratory shorebirds; or

 15 migratory shorebird species.

The Fortescue Marsh remains surprisingly under-studied and no specific shorebird surveys have been completed

on the Fortescue Marsh, with very few ornithological surveys completed during the September–March period,

where shorebird species would be expected to be the most numerous (Trainor et al. 2016). A total of 187 species

including 62 waterbird species have been recorded at the Fortescue Marsh. The survey and literature review

undertaken by Trainor et al. (2016) suggests that when inundated, the Fortescue Marsh may meet the criteria

as significant habitat for migratory shorebirds given that sixteen shorebird species have been recorded from the

Fortescue Marsh, of which ten breed in Australia, and six are trans-equatorial migrants that breed in north-

eastern Asia or Alaska. 

There is expected to be no direct impacts to the Fortescue Marsh as a result of the Revised Proposal. Change in

groundwater salinity is predicted to not reach the Fortescue Marsh as the southern end of the plume is expected

to remain 2-3 km away from Fortescue Marsh (GHD, 2020). Trigger and threshold criteria have been established

for Managed Aquifer Recharge to mitigate the risks of mounding and water quality changes as outlined in the 

Water Management Plan provided as Appendix 41. Claypan habitat areas will be avoided. Indirect impacts on

vegetation health, and subsequently fauna habitat, as a result of the LOM WMS (GHD, 2019) have been assessed

in the LOM WMS Vegetation Risk Assessment (Astron, 2019).  There are no predicted impacts within claypans

or the Fortescue Marsh PEC. Within the Major Drainage habitat type, there is 36ha of potential medium and low

risk indirect impacts, however this is not considered significant in the context of Fortescue Marsh. 

As outlined in Section 2.5.2, Fortescue Marsh is located downstream of the Mine area and whilst the catchment

of the Mine is just 0.15% of the catchment of the Fortescue Marsh (Gilbert and Associates, 2009), changes to

runoff quality may affect the Marsh. GHD (2018a) found that in the locations where stream power has increased,

it is still lower than published values (Alluvium, 2014) and was therefore is unlikely to increase scour risk and

subsequently impact the water quality. This includes downstream sedimentation at Fortescue Marsh. Impacts
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to migratory bird habitat in the Fortescue Marsh from alteration in surface water flows resulting from the

Proposed Changes are not considered to be of significance. 

As outlined in Section 2.4.4 change in groundwater salinity at SWIB is predicted to not reach the Fortescue Marsh

as the southern end of the plume will remain 2-3 km away from Fortescue Marsh (GHD, 2020). Impacts to

migratory bird habitat in the Fortescue Marsh from alteration of groundwater quality is not considered to be of

significance.   

 Habitat degradation

The Wildlife Conservation Plan for Migratory Shorebirds (Commonwealth of Australia, 2015) identifies habitat

degradation as a threatening process for Migratory birds. To reduce indirect impacts to Migratory bird habitat

associated with the Proposed Changes, RHIO will align access tracks to avoid clearing claypan habitat.

 Inappropriate fire regimes

Inappropriate fire regimes are unlikely to result in a significant impact to Migratory bird species as a result of

the Proposed Changes. The likelihood of extensive and intense fires occurring from the Proposed Changes is low

as ongoing fire management including fuel load assessments, firebreak maintenance and emergency response

procedures are implemented in accordance with the RHIO Fire Management Plan (Draft).  

 Predation by feral animals

Predation by invasive animals, such as cats (Felix catus) and foxes (Vulpes vulpes) in Australia has not been

quantified, but anecdotal evidence suggests some migratory birds are taken as prey (Commonwealth of

Australia, 2015). Potential impacts associated with predation by feral animals to migratory birds occurring within

the Revised Development Envelope will be addressed through feral animal control undertaken and revised on

an annual basis in accordance with methods outlined in the Feral Animal Control Program. Feral animal control

will be implemented aligning with the recovery actions in EPBC Act Policy Statement 3.21—Industry guidelines

for avoiding, assessing and mitigating impacts on EPBC Act listed migratory shorebird species.

7.5.9.6 Predicted Outcome

Habitat impacts are shown in Table 7-26. There were no direct impacts to Claypan habitat or Fortescue Marsh

from the Original Proposal, whereas a total 253.66ha of Major Drainage Lines was approved to be cleared as

part of the Original Proposal. No direct or indirect impacts are expected to occur to the Fortescue Marsh or

claypans. The potential removal of 117.58ha of Major Drainage Lines within the Revised Development Envelope

results in the direct impacts of the Proposed Changes equating to 26.31% of potentially suitable Major Drainage

Lines Habitat mapped for migratory bird species (Table 4-33). 

Indirect habitat impacts from drawdown, mounding and salinity and unbalanced growth are not expected to

impact Claypans habitat.  It is estimated that indirect impacts may potentially impact 36ha of Major Drainage

Line Habitat. Therefore, the total (direct and indirect) impacts to Migratory species potentially suitable habitat

of the Revised and Original Proposals equates to 407.24ha of Major Drainage Lines habitat. Claypans will be

avoided. 

Assessment of regional cumulative impacts to MNES species habitat resulting from RHIO and third-party

operations (expressed as percentage of regional habitat impacted within the Pilbara region) are outlined in Table
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4-37. Table 4-37 indicates impacts as hectares of mapped habitat extent within each of the relevant proposal

areas and does not consider areas outside of those assessed by each proposal, unmapped areas, or where

information is not available publicly. There are no cumulative impacts to Claypans habitat type within the

Fortescue subregion associated with third-party operations. Cumulative impacts to Major Drainage Lines habitat

type are considered to be low. 

There is a low representation of suitable Migratory bird habitat within the Revised Development Envelope

comprising 1,547.81ha of Major Drainage Line habitat and 112.16ha of Claypan habitat (7.42% of migratory bird

habitat within the Revised Development Envelope). This represents a minor extent of habitat within the Revised

Development Envelope compared to the large expanse of important Migratory bird habitat that is available

outside the Revised Development Envelope (namely the Fortescue Marsh, of which an area of 180,000ha

spanning 105 km east to west of the Fortescue Marsh is proposed to be vested as a National Park).

Major Drainage Lines are common throughout the Pilbara region due to the topography of the region and this

habitat type is well represented within the Pilbara region’s conservation estate (Biologic, 2018a). When the

mitigation and management measures have been implemented, the Revised Proposal does not trigger the

criteria outlined in Table 4-38 of a significant impact for listed migratory species. Therefore, significant impacts

to migratory waterbirds as a result of the Revised Proposal are considered unlikely.  
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8 Amalgamation of RHIO Ministerial Statements

This Revised Proposal provides an opportunity to rationalise the Proposal description, implementation

conditions and Schedules from the existing Ministerial Statements and incorporate conditions into one new

Ministerial Statement.  RHIO propose that a new Ministerial Statement be issued that supersedes MS 824 and

MS 829 as well as Ministerial Statements issued pursuant to s45 of the EP Act, as applied by section 46(8) of the

EP Act being MS 902, MS 979 and MS 980.

Through the amalgamation, RHIO is endeavouring to:

 Reflect the changes as outlined in this Revised Proposal; 

 Standardise the conditions of the Ministerial Statements;

 Remove completed or outdated conditions;

 Update conditions to reflect contemporary wording and format; and

 Develop conditions which reflect the current environmental outcomes for key environmental factors

consistent with the EP Act and EPA guidance (Statement of Environmental Principles, Factor’s and Objectives

(2020) and Environmental Impact Assessment (Part IV Divisions 1 and 2) Procedures Manual (2018)).

8.1 Proposed Changes to Conditions

Table 8-1 provides RHIO’s proposed changes to existing conditions for consideration by the EPA.  RHIO propose

that updated conditions can be applied that will maintain the overall level of protection of environmental values

and the required standard of management of key environmental factors.
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Table 8-1: Proposed Condition Changes

Condition

Reference 

  

Description Current Condition Proposed Amendments for Consideration

MS 824 MS 829* Note where conditions have the same intent as those for MS 824 the MS 824 wording has been used in this table

1.1 1.1 
Proposal

Implementation

The proponent shall implement the proposal as documented and described in

schedule 1 of this statement subject to the conditions and procedures of this 

statement

This condition remains current. 

2.1 2.1 

Proponent 

Nomination and 

Contact Details 

The proponent for the time being nominated by the Minister for Environmental

under sections 38(6) or 38(7) of the Environmental Protection Act 1986 is 

responsible for the implementation of the proposal

This condition remains current. 

2.2 2.2

The proponent shall notify the Chief Executive Office of the Office of the

Environmental Protection Authority (CEO) of any changes of the name and

address of the proponent for the serving of notices or other correspondence

within 30 days of such change.

This condition remains current. 

3.1 3.1

Time Limit of

Authorisation

The authorisation to implement the proposal provided for in this statement shall

lapse and be void five years after the date of this statement if the proposal to 

which this statement relates is not substantially commenced.

This condition is no longer relevant.

3.2 3.2

The proponent shall provide the CEO with written evidence which demonstrates 

that the proposal has substantially commenced on or before the expiration of five 

years from the date of this statement. 

This condition is no longer relevant.  Annual updates are

provided to the CEO through compliance assessment

reporting.

4.1 4.1

Compliance

Reporting

The proponent shall prepare and maintain a compliance assessment plan to the

satisfaction of the CEO.
This condition remains current. No proposed changes.

4.2 4.2

The proponent shall submit to the CEO the compliance assessment plan required

by condition 4-1 at least 6 months prior to the first compliance report required by 

condition 4-6 or prior to ground disturbing activity, whichever is sooner.  The 

compliance assessment plan shall indicate:

This condition remains current. Suggest removal of "prior to

ground disturbing activity, whichever is sooner."

1. The frequency of compliance reporting; This condition remains current. 

2. The approach and timing of compliance assessments; This condition remains current. 

3. The retention of compliance assessments; This condition remains current. 

4. Reporting of potential non-compliances and corrective actions taken; This condition remains current. 

5. The table of contents of compliance reports; and This condition remains current. 
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Condition

Reference 

  

Description Current Condition Proposed Amendments for Consideration

MS 824 MS 829* Note where conditions have the same intent as those for MS 824 the MS 824 wording has been used in this table

6. Public availability of compliance reports. This condition remains current. 

4.3 4.3 

The proponent shall assess compliance with conditions in accordance with the

compliance assessment plan required by condition 4.1
This condition remains current. 

4.4 4.4

The proponent shall retain reporting of all compliance assessments described in

the compliance assessment plan required by condition 4.1 and shall make those 

reports available when requested by the CEO.

This condition remains current. 

4.5 4.5

The proponent shall advise the CEO of any potential non-compliance within 7

days.

This condition remains current.  Suggest rewording condition

to “The proponent shall advise the CEO of any potential non-

compliance within 7 days of that compliance being known."

4.6 4.6

The proponent shall submit a compliance assessment report annually from the

date of issue of this Implementation Statement addressing the previous twelve-

month period or other period as agreed by the CEO. The date of the first

Compliance Assessment Report shall be 15 months from the date of this

Statement, with each subsequent report 12 months from the date of the previous

Report. The compliance assessment report shall:

This condition remains current. Suggest outlining a due date

of the compliance assessment report:

“The proponent shall submit a compliance assessment

report annually by 31 March each year addressing the

previous calendar year.  The compliance assessment report

shall:”

1. Be endorsed by the proponent’s Managing Director or a person, delegated to

sign on the Managing Director’s behalf;

This condition remains current. Suggest replacing "Managing

Director" with "Chief Executive Officer"

2. Include a statement as to whether the proponent has complied with the

conditions;
This condition remains current. 

3. Identify all potential non-compliances and describe corrective and preventative

actions taken;
This condition remains current. 

4. Be made publicly available in accordance with the approved compliance

assessment plan; and
This condition remains current. 

5. Indicate any proposed changes to the compliance assessment plan required by

condition 4-1.
This condition remains current. 

5.1 5.1
Performance

Reporting 

The proponent shall submit to the CEO a Performance Review Report at the

conclusion of the first, second, fourth, sixth, eighth and tenth years after the start

of implementation and then at five yearly intervals, which address:

Suggest removing this condition.  Annual compliance

reporting is required in accordance with Condition 4.
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Condition

Reference 

 

Description Current Condition Proposed Amendments for Consideration

MS 824 MS 829* Note where conditions have the same intent as those for MS 824 the MS 824 wording has been used in this table

1. The major environmental risk and impacts: the performance objectives,

standards and criteria related to these; the success of risk reduction/impact

mitigation measures and results of monitoring related to management of the

major risks and impacts

2. The level of progress in the achievement of sound environmental performance

including industry benchmarking, and the use of best available technology where

practicable

3. Significant improvements gained in environmental management which should

be applied to this and other similar projects

6.1 6.1

Groundwater

Dependent

Vegetation

The proponent shall ensure that during construction and operation of the

proposal that groundwater abstraction from the Stage 1 and Stage 2 mine areas

does not adversely affect vegetation to be retained in the proposal area and that

drawdown of groundwater does not extend beyond the coordinates specified in

Schedule 2.

This condition is expected to be amended as part of the

Revised Proposal.

6.2 6.2

To verify that the requirements of condition 6-1 are met the proponent shall:

This condition is expected to be amended as part of the

Revised Proposal.

1. Undertake baseline monitoring of native vegetation health and abundance in

the proposal area prior to dewatering;

2. Monitor groundwater levels at the boundary of the proposal area and in the

vicinity of riparian and groundwater-dependent vegetation; and

3. Monitor the health and cover of riparian and groundwater dependent

vegetation to be retained in the proposal area and in adjacent areas.

6.3 6.3
The proponent shall submit annually the results of monitoring required by

condition 6.2 to the CEO

This condition is expected to be amended as part of the

Revised Proposal.

6.4 6.4

In the event that monitoring required by condition 6-2 indicates a decline in the

health and condition of riparian or groundwater dependent vegetation:

This condition is expected to be amended as part of the

Revised Proposal.

1. The proponent shall report such findings to the CEO within 21 days of the

decline being identified;

2. The proponent shall provide evidence which allows determination of the cause

of the decline;
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Condition

Reference 

 

Description Current Condition Proposed Amendments for Consideration

MS 824 MS 829* Note where conditions have the same intent as those for MS 824 the MS 824 wording has been used in this table

3. If determined by the CEO to be a result of activities undertaken in

implementing the proposal, the proponent shall submit actions to be taken to

remediate the decline within 21 days of the determination being made to the

CEO; and

4. The proponent shall implement actions to remediate the decline of riparian or

groundwater dependant vegetation upon approval of the CEO and shall continue

until such time the CEO determines that the remedial actions many cease

6.5 6.5
The proponent shall make the monitoring reports required by condition 6.2

publicly available in a manner approved by the CEO
This condition remains current.

N/A 

7.1 

Fauna 

The proponent shall carry out a fauna survey within the pipeline route within 12

months of the granting of this approval to the satisfaction of the CEO on advice of

the Department of Environment and Conservation.

This condition is expected to be amended as part of the

Revised Proposal

7.2 

The final alignment of the pipeline will be subject to the survey required in 7-1 to

the satisfaction of the CEO on advice of the Department of Environment and

Conservation

This condition is expected to be amended as part of the

Revised Proposal.

7.3

Should the survey required by 7-1 identify any conservation significant fauna* the

alignment of the pipeline should be modified to allow a 50 m buffer between the

location of where the conservation significant fauna* was found or suitable

habitat and the pipeline. *Conservation significant fauna are defined as fauna

listed under the Wildlife Conservation Act 1950, (WA), Environment Protection

and Biodiversity Conservation Act 1999, or listed as Priority Fauna by DEC

This condition remains current. No proposed changes.

7.4
The proponent shall limit the length of open trenches to a maximum length of

two and a half kilometres at any time

This condition remains current. No proposed changes.

7.5 Fauna refuges are to be placed in the trench at intervals not exceeding 50 metres.

7.6
The proponent shall employ at least two “fauna clearing people” to remove fauna

from the trench. 

7.7 

Inspection and clearing of fauna from trenches by fauna clearing people shall

occur at least twice daily and not more than half an hour prior to the backfilling of

trenches, with the first daily inspection and clearing to be undertaken no later

than 3.5 hours after sunrise, and the second inspection and clearing to be

undertaken daily between the hours of 3:00 pm and 6:00 pm
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7.8

In the event of rainfall, the proponent shall, following the clearing of fauna from

the trench, pump out any pooled water in the open trench (with the exception of

groundwater) and discharge it via a mesh (to dissipate energy) to adjacent

vegetated areas.

7.9 

Within 14 days following completion of the construction of the water pipeline, the

proponent shall provide a report on fauna found, both dead and alive, within the

pipeline corridor to the CEO.

This condition remains current. No proposed changes.

N/A 

8.1

Short Range

Endemic

Invertebrate

Survey

The proponent shall carry out a short range endemic invertebrate survey within

the borefield and the pipeline route within 12 months of the granting of this

approval to the satisfaction of the CEO on advice of the Department of

Environment and Conservation.

This condition is expected to be amended as part of the

Revised Proposal.

8.2

The final alignment of the pipeline and development of the borefield will be

subject to the surveys required in 8-1 to the satisfaction of the CEO on advice of

the Department of Environment and Conservation

This condition is expected to be amended as part of the

Revised Proposal.

8.3

Should the survey required by 8-1 identify any confirmed or suspected short-

range endemic invertebrates the alignment of the pipeline and borefield

infrastructure shall be modified to allow a 50 m buffer between the pipeline or

borefield infrastructure and the location of the short range endemic invertebrates

This condition is expected to be amended as part of the

Revised Proposal.

MS979:

7.1

MS980:

9.1

Surface water

Flows and Mulga

The proponent shall ensure that surface water diversion related to the

implementation of the proposal are designed and managed to minimise impacts

to Mulga and riparian vegetation.

This condition is expected to be amended as part of the

Revised Proposal.
MS979:

7.2

MS980:

9.2

To verify that the requirements of condition 7-1 are met the proponent shall: 

1. Undertake baseline monitoring of Mulga and riparian vegetation health and

abundance in the proposal area, and adjacent areas prior to surface water

diversions;

2. Monitor surface water flows, including in the vicinity of Mulga and riparian

vegetation; and

3. Monitor the health and cover of Mulga and riparian vegetation to be retained

in the proposal area and in adjacent areas.
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This monitoring is to be carried out to the satisfaction of the CEO, and is to be

carried out in such a way that, should a significant decline in health or cover of

Mulga or riparian vegetation be detected, it will be possible to determine whether

the decline is attributable to the implementation of the proposal or to other

causes

MS979:

7.3

MS980:

9.3

The proponent shall submit annually the results of monitoring required by

condition 9.1 to the CEO.
This condition remains current.

MS979:

7.4

MS980:

9.4

In the event that monitoring required by condition 7-2 indicates a decline in the

health and condition of the Mulga and riparian vegetation:

This condition is expected to be amended as part of the

Revised Proposal.

1. The proponent shall report such findings to the CEO within 21 days of the

decline being identified;

2. The proponent shall provide evidence which allows determination of the cause

of the decline;

3. If determined by the CEO to be a result of activities undertaken in

implementing the proposal, the proponent shall submit actions to be taken to

remediate the decline within 21 days of the determination being made to the

CEO; and

4. The proponent shall implement actions to remediate the decline of Mulga and

riparian vegetation upon approval of the CEO and shall continue until such time

the CEO determines that the remedial actions may cease.

MS979:

7.5

MS980:

9.5

The proponent shall make the monitoring reports required by conditions 7-2

publicly available in a manner approved by the CEO.
This condition remains current.

8.1 10.1

Surface water

and Groundwater

Quality

The proponent shall ensure that run-off and seepage from the waste rock dump,

waste fines storage facilities and evaporation pond do not cause the quality of

surface water or groundwater within or leaving the proposal area to exceed

ANZECC/ARMCANZ* trigger values for a slightly to moderately disturbed

ecosystem, taking into consideration natural background water quality, so that

existing and potential uses, including ecosystem maintenance, are protected.

Design of WRLs and waste fines storage facilities (TSFs) are

regulated under the Mining Act.  In addition, TSFs are also

regulated under Part V of the EP Act 

RHIO have prepared a Water Management Plan for the

proposed MAR activities and increased dewatering

requirements, however potential impacts from WRLs and

TSF can be managed under other legislation. RHIO request

that this condition be amended as part of the Revised
*Australian and New Zealand Environment and Conservation Council and

Agriculture and Resource Management Council of Australia and New Zealand
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2000, Australian Water Quality Guidelines for Fresh and Marine Waters and its 

updates  

Proposal and regulatory duplication be avoided where

possible.

8.2 10.2

The proponent shall monitor the quality of surface water and groundwater

around the waste fines and evaporation pond storage facilities and locations

where salt is encapsulated to ensure that requirements of condition 8-1 are met.

This monitoring is to be carried out using methods consistent with Australian and

New Zealand Environment and Conservation Council and Agriculture and

Resource Management Council of Australia and New Zealand 2000, Australian

Guidelines for Water Quality Monitoring and Reporting (and its updates) and to

the satisfaction of the CEO on advice of the Department of Environment and

Conservation

8.3 10.3
The proponent shall commence the water quality monitoring required by 8-2

before ground disturbing activities in order to collect baseline data. 

8.4 10.4
The proponent shall submit annually the results of monitoring required by

condition 8-2 to the CEO. 

8.5 10.5

In the event that monitoring required by condition 8-2 indicates that the

requirements of conditions 8-1 are not being met:

1. The proponent shall report such findings to the CEO within 21 days of the

decline in water quality standards being identified;

2. The proponent shall provide evidence which allows determination of the cause

of the decline in water quality standards;

3. If determined by the CEO to be a result of activities undertaken in

implementing the proposal, the proponent shall submit actions to be taken to

remediate the decline in water quality standards within 21 days of the

determination being made to the CEO; and

4. The proponent shall implement actions to remediate the decline in water

quality standards upon approval of the CEO and shall continue to implement such

actions until such time the CEO determines that the remedial actions may cease

8.6 10.6
The proponent shall make the monitoring reports required by conditions 8-2

publicly available in a manner approved by the CEO.
This condition remains current



Roy Hill Iron Ore Pty Ltd - Revised Proposal for the Roy Hill Iron Ore Mine - Environmental Review 
Environment 

Rev Document Number Author Approver / BFO Issue Date Page 

3 OP-APP-00049 M Hobson Manager Environment & Approvals 22/12/2020 504 of 536

Condition

Reference 

 

Description Current Condition Proposed Amendments for Consideration

MS 824 MS 829* Note where conditions have the same intent as those for MS 824 the MS 824 wording has been used in this table

9.1

N/A

Short Range

Endemic

Invertebrates

The proponent shall identify suitable habitat monitoring sites outside the mining

tenement boundaries shown in Figure 6 of Schedule 1 of Ministerial Statement

824, for each of the species Missulena sp., Synothele 'MYG127', Aganippe

'MYG126', Idiommata 'MYG128', and Beierolpium sp. The proponent shall identify

no fewer than three habitat monitoring sites for each of these species, unless

otherwise agreed with the CEO.

These conditions have been completed and should be

removed.  OEPA approved the cessation of monitoring on 21

September 2015.

9.2

The proponent shall monitor the habitat condition at the sites identified in

accordance with Condition 9-1 triennially, until such time as the CEO authorises

monitoring to cease. The first monitoring event shall occur not more than 12

months after the date of this statement.

9.3
The proponent shall submit the results of the monitoring required by Condition 9-

2 to the CEO not more than 6 months after each monitoring event.

9.4

In the event that monitoring required by Condition 9-2 indicates a decline in the 

habitat condition at the sites identified in accordance with Condition 9-1: 

1. The proponent shall report such findings to the CEO within 21 days of the

decline being identified;

2. The proponent shall provide evidence which allows determination of the cause

of the decline;

3. If determined by the CEO to be a result of activities undertaken in

implementing the proposal, the proponent shall submit actions to be taken to

remediate the decline to the CEO; and

4. The proponent shall implement actions to remediate the decline upon approval

of the CEO and shall continue until such time as the CEO determines that the

remedial actions may cease.

9.5
The proponent shall make the monitoring reports required by Condition 9-3

publicly available in a manner approved by the CEO.

10.1 11.1 Rehabilitation

The proponent shall undertake rehabilitation to achieve the following outcomes: Suggest removing this condition as it is managed under the

Mining Act.  RHIO have tenement conditions, requiring the

submission of updated Mine Closure Plan every three years.
1. The waste rock dump and waste fines storage facilities shall be non-polluting 

and shall be constructed so that their final shape, stability, surface drainage, 
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resistance to erosion and ability to support local native vegetation are 

comparable to natural landforms in the area. 

In addition, all pits will be backfilled to at least above the

pre-mining groundwater table level and constructed with

abandonment bunds. 
2. (MS 824) The mine pits shall be backfilled with overburden to the original

ground level.

2. (MS 829) The mine pits shall be backfilled to above the pre-mining water table

and contoured to blend in with the natural topography.

3. The waste rock dump, waste fines storage facilities and other areas disturbed

through implementation of the proposal, shall be progressively rehabilitated with

vegetation composed of native plant species of local provenance (as agreed by

the CEO in consultation with the Department of Environment and Conservation).

4. The percentage cover of living vegetation in all rehabilitation areas shall be

comparable with that of nearby land which has not been disturbed during

implementation of the proposal.

5. No new species of weeds (including both declared weeds and environmental

weeds) shall be introduced into the area as a result of the implementation of the

proposal.

6. The coverage of weeds (including both declared weeds and environmental

weeds) within the rehabilitation areas shall not exceed that identified in baseline

monitoring undertaken prior to commencement of operations, or exceed that

existent on comparable, nearby land which has not been disturbed during

implementation of the proposal, whichever is less.

10.2 11.2

Rehabilitation activities shall continue as necessary until such time as the

requirements of condition 10-1 are met, and are demonstrated by inspections

and reports to be met, for a minimum of five years to the satisfaction of the CEO

and the Chief Executive officer of the Department of Mines and Petroleum

11.1 12.1

Conceptual

Closure

Prior to commencing ground-disturbing activity, the proponent shall submit a

detailed and project-specific Conceptual Closure Strategy to the requirements of

the CEO and the Chief Executive Officer of the Department of Mines and

Petroleum. Conditions to be removed as these have been completed.

11.2 12.2 
The Conceptual Closure Strategy shall include detailed results of geochemical and

geophysical characterisation of materials, in particular the potential for acid

drainage, metalliferous drainage, and of the occurrence of dispersive materials
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and asbestiform minerals. Testing for materials with potential to cause acid and

metalliferous drainage shall include static and kinetic testing carried out using

techniques and timeframes consistent with national and international standards

(Leading Practice Sustainable Development Program for the Mining Industry –

Managing Acid and Metalliferous Drainage 2009 – Department of Industry,

Tourism and Resources; The Global Acid Rock Drainage Guide 2009 – International

Network for Acid Prevention).

11.3 12.3

The Conceptual Closure Strategy shall provide detailed technical information on

proposed management measures to prevent pollution, environmental harm or

human health impacts during implementation of the proposal and after mine

completion and closure.

11.4 12.4

The Conceptual Closure Strategy shall include maps and diagrams showing the

proposed placement, dimensions, design and proposed methods of construction

and closure of waste disposal facilities and mine pits.

11.5 12.5

The Conceptual Closure Strategy shall demonstrate that the waste rock dump and

waste fines storage facilities will be located, designed and constructed to ensure

that they are non-polluting and so that their final shape, height, stability, surface

drainage, resistance to erosion and ability to support native vegetation are

comparable to natural landforms in the area.

11.6 12.6

The Conceptual Closure Strategy shall provide detailed technical information

demonstrating that sufficient quantities of suitable materials are available on site

for the implementation and closure (including unplanned or temporary closure) of

the proposal.

11.7 12.7

The Conceptual Closure Strategy shall include specific practicable procedures to

ensure the protection of the environment in the event of unplanned or temporary

mine closure.

11.8 12.8
The proponent shall implement the proposal consistent with the Conceptual

Closure Strategy referred to in conditions 11-1 to 11-7.

12.1 13.1

Final Closure and

Decommissioning

Plan

At least 5 years prior to mine completion, the proponent shall prepare and submit

a Final Closure and Decommissioning Plan to the requirement of the CEO and the

Chief Executive Officer of the Department of Mines and Petroleum.

Suggest removing this condition as it is managed under the

Mining Act.
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12.2 13.2

The Final Closure and Decommissioning Plan shall be prepared consistent with:

1. ANZMEC/MCA 2000, Strategic Framework for Mine Closure Planning; and

2. Department of Industry Tourism and Resources 2006 Mine Closure and

Completion (Leading Practice Sustainable Development Program for the Mining

Industry), Commonwealth Government, Canberra. and shall provide detailed

technical information on the following:

 

1. Final closure of all areas disturbed through implementation of the proposal so

that they are safe, stable and non-polluting;

2. Decommissioning of all plant and equipment;

3. Disposal of waste materials;

4. Final rehabilitation of waste rock dump; waste fines storage facilities; and other

areas;

5. Capping of the evaporation pond;

6. Management and monitoring following mine completion; and

7. Inventory of all contaminated sites and proposed management.

12.3 13.3

The proponent shall close, decommission and rehabilitate the proposal consistent

with the approved Final Closure and Decommissioning Plan. 

12.4 13.4

The proponent shall make the Final Closure and Decommissioning Plan required

by conditions 12-1 and 12-2 publicly available in a manner acceptable to the CEO.

https://royhill.cmo-compliance.com/Obligation/Obligation.aspx?ID=402c6ae4-ec5d-42d9-95a3-c0904bfa54a0
https://royhill.cmo-compliance.com/Obligation/Obligation.aspx?ID=402c6ae4-ec5d-42d9-95a3-c0904bfa54a0
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8.2 Key Characteristics

The key characteristics of the existing approved MS 824 and 829 (as of May 2018), along with the proposed

amendments to these are provided in Table 2-3.  An updated Schedule 1 to the proposed new amalgamated

Ministerial Statement is provided in Appendix 49. 
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9 Holistic Impact Assessment

The RHIO mine is one of multiple iron ore mines in the wider Pilbara region (Figure 1-2).  FMG iron ore mines,

Christmas Creek and Cloudbreak, are the nearest neighbouring sites to the RHIO mine, with BHP, Rio Tinto and

other companies operating mines to the south east.

This Revised Proposal is an expansion to the Original Proposal, which results in the majority of the potential

impacts remaining within the immediate area of the existing Mine.  RHIO is proposing to expand its Southern

Borefield and develop a Remote MAR borefield and will design and locate borefield infrastructure to avoid key

areas of environmental significance where possible.  

The key environmental factors identified as relevant to the Revised Proposal are Flora and Vegetation, Terrestrial

Fauna, Subterranean Fauna, Inland Waters and GHG.  Social Surroundings, Air Quality (dust) and Terrestrial

Environmental Quality were also considered as relevant but are not key factors.

The environmental impact assessment process needs to consider the connections and interactions between the

various components of the environment to assist in informing a holistic view of the whole environment.  Table

9-1 outlines the activities of the Revised Proposal that involve interactions between key environmental factors

and the associated potential impacts.  
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Table 9-1: Key Environmental Factors and Potential Impacts

Revised Proposal

Activities

Key Environmental Factors – Potential Impacts

Flora and Vegetation Terrestrial Fauna Subterranean Fauna Inland Waters Greenhouse Gas

Emissions

Clearing of native

vegetation

Clearing of up to 17,988ha 

of native vegetation  

Loss of individuals of 

priority flora 

Loss of vegetation within

Narbung Land System PEC

(Priority 3)

Impacts to FMMA Zones

Spread of weeds

Altered fire regime

Loss of fauna habitat

(including for conservation

significant fauna)

Not applicable  Altered surface water quality Increase in greenhouse

gas emissions

contributing to global

GHG concentrations

Mining activities

(operation of heavy

machinery, vehicles,

blasting, waste rock and

ore movement, ore

processing)

Dust impacts on vegetation Individual fauna strikes 

(including conservation 

significant fauna) 

Increase in feral animals 

Direct mortality 

Loss of troglofauna 

habitat 

Altered surface water quality

(sedimentation, contamination,

leaching)

Construction of physical

landforms (WRL, ROM

pads, pits, TSF, ancillary

infrastructure)

Not applicable Loss or injury to fauna due 

to presence of 

infrastructure (water

storage facilities, TSF,

pipelines)

Not applicable Altered surface water quality

(sedimentation, contamination)

 

Groundwater abstraction

and dewatering

Drawdown resulting in 

reduced water supply to 

GDV 

Habitat loss if vegetation 

health is impacted 

Direct mortality 

Loss of stygofauna 

habitat

Altered groundwater levels, quality

and flows

Water re-injection to

groundwater

Groundwater mounding 

causing water logging or 

change in water quality 

impacting health of 

vegetation

Habitat loss if vegetation 

health is impacted 

Loss of troglofauna 

habitat 

Change in water quality 

of stygofauna habitat 

Groundwater mounding

Altered groundwater quality and

flows
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Revised Proposal 

Activities

Key Environmental Factors – Potential Impacts

Flora and Vegetation Terrestrial Fauna Subterranean Fauna Inland Waters Greenhouse Gas

Emissions

Surface water diversions Alteration of surface water 

flows impacting riparian 

vegetation

Not applicable Not applicable Altered surface water quality and

flows
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RHIO has commissioned a number of environmental studies to inform this environmental impact assessment of

the Revised Proposal. RHIO has considered the results of these studies and has assessed potential impacts both

at a local and regional scale.  Mitigation and management measures for the proposed impacts have been

developed to further reduce and manage potential impacts.  Section 4 provides a detailed assessment of the

potential impacts and proposed environmental management strategies for each of the identified key

environmental factors.  Table 9-2 outlines a summary of the Key Environmental Values identified for each key

factor and the focus for maintaining these environmental values.

Table 9-2: Summary of Key Environmental Values and Management Measures

Key Factor Area Key Environmental Value Measures to maintain environmental value

Flora and 

Vegetation

All Priority Flora Minimise impact to Priority flora species.

All FMMA Zones Outlined in Table 4-60. 

Minimise impacts to medium and low

conservation significant FMMA zones 

Rehabilitate

All Sheet Flow Dependent Mulga (Vegetation 

Unit 15, 16, 17, 18, 20, 25, 26 and 30)

Minimise impacts and rehabilitate

Groundwater Dependent Vegetation Minimise impacts and rehabilitate

Perennial Tussock Grassland (Vegetation 

Unit 15, 16, 18, 19, 20 and 25).

Minimise impacts and rehabilitate

Vegetation Unit 30 (AxTOS) Minimise impacts and rehabilitate

Remote MAR Narbung Land System PEC Minimise impacts and rehabilitate

Southern 

Borefield

Drainage foci (Maia, 2018) Avoid clearing impacts to this habitat feature

Fan Land System Minimise impacts and rehabilitate

Terrestrial Fauna All Conservation Significant Fauna Minimise impacts

Spinifex Sandplain Habitat Minimise impacts and rehabilitate

Mulga Woodland Habitat Minimise impacts and rehabilitate

Mulga Drainage Line Habitat Minimise impacts and rehabilitate

Mulga Spinifex Habitat Minimise impacts and rehabilitate

Snakewood Shrubland Habitat Minimise impacts and rehabilitate

Eucalypt Woodland Habitat Minimise impacts and rehabilitate

Open Tussock Grassland Habitat Minimise impacts and rehabilitate

Major Drainage Lines Habitat Minimise impacts and rehabilitate

Minor Drainage Line Habitat Minimise impacts and rehabilitate

Spinifex Stony Plain Habitat Minimise impacts and rehabilitate

Low Rocky Hills Habitat Minimise impacts and rehabilitate

Claypans Habitat Avoid impacts 

Cave Habitat Features Avoid impacts to habitat feature

Water pools/clay plan habitat features Avoid impacts to habitat feature
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Key Factor Area Key Environmental Value Measures to maintain environmental value

Subterranean 

Fauna 

SWIB, Remote 

MAR Borefield, 

Southern 

Borefield

Troglofauna Minimise habitat loss due to re-injection.

Habitat loss due to pit development was

assessed in Original Proposal

Stygofauna Minimise habitat loss due to dewatering and

groundwater abstraction.  

Minimise water quality changes due to re-

injection.

Inland Waters All Surface Water Minimise impacts

Monitor

Groundwater Minimise impacts

Monitor

Greenhouse Gas 

Emissions 

All  Greenhouse Gas Emissions  Avoid impacts where possible 

Minimise impacts

Monitor

Table 9-3 outlines the predicted outcomes of the Proposed Changes against the principles that are outlined

under the EP Act. 

Table 9-3: Predicted outcomes of the Revised Proposal in relation to the environmental principles of the EP Act

Principles  Predicted Outcomes

 The precautionary principle 

Where there are threats of 

serious or irreversible damage,

lack of full scientific certainty 

should not be used as a reason

for postponing measures to

prevent environmental 

degradation.  

In application of this 

precautionary principle, decisions 

should be guided by: 

a) careful evaluation to avoid, 

where practicable, serious or

irreversible damage to the

environment; and

b) an assessment of the risk-

weighted consequences of

various options. 

Predicted outcomes from the Proposed Changes relating to the relevant EPA Management

Objectives are as follows:

 

Flora and Vegetation

 No more than an additional 5,995 ha of vegetation will be impacted.  

 All additional clearing will occur within the Revised Development Envelope

 All disturbed areas, with the exception of pits backfilled only to above groundwater

level, are planned to be rehabilitated

 The Revised Development Envelope has been determined to enable flexibility in the

location of borefield infrastructure to avoid priority flora

 The final clearing footprint will be minimised as far as possible

 Impacts to vegetation are unlikely to result in a significant reduction in the

occurrence of the vegetation associations 

 No Commonwealth-listed or State listed Threatened Ecological Communities will be

affected as they have not been recorded in the Revised Development Envelope

 No more than 16.24ha of GDV lost or degraded as a result of the implementation of

the Proposed Changes

 No more than 909.50ha of Sheet Flow Dependent Mulga lost or degraded as a result

of the Proposed Changes

 No more than 95.79ha of Vegetation Unit 30 (AxTos) lost or degraded as a result of

the Proposed Changes

 No more than 1010.87ha of Perennial Tussock Grassland lost or degraded as a result

of the Proposed Changes

 No more than 252.71ha of the Narbung Land System PEC lost or degraded as a result

of the Proposed Changes
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Principles  Predicted Outcomes

 No Threatened flora species as listed under the EPBC Act or the BC Act will be

impacted as they are not known to occur within the Revised Development Envelope;

 RHIO will not directly impact greater than 5% of Priority 1 and Priority 2 individuals

within the Remote MAR and Southern Borefields of the Revised Development

Envelope through the implementation of the Proposed Changes.

 Surface Flow Dependent Vegetation and Sheet Flow Dependent Vegetation are

unlikely to be affected by re-injection as groundwater levels will be maintained during

operations so that they are at least 5mbgl at MAR control bores 

 The P3 Narbung Land System Priority Ecological Community will not be significantly

affected as it will only be impacted by drill pads and access tracks within the Remote

MAR Borefield area.

 Anticipated impacts of 85.92ha to riparian vegetation will be indirectly impacted by

creek diversions as a result of the Proposed Changes  

Terrestrial Fauna

 Proposed changes direct impacts anticipated to be less than 319.96ha and potential

indirect impacts of 6.2ha within the Spinifex Sandplain habitat of 9,792.80ha. The

habitat is well represented in the region

 Proposed changes direct impacts anticipated to be less than 4,010.98ha and potential

indirect impacts of 424.56ha within the Mulga, Snakewood, other Acacia Woodland

and Eucalypt Woodland habitat of 60,567.55ha. The habitat is well represented in the

region

 Proposed changes direct impacts anticipated to be less than 196.09ha and potential

indirect impacts of 36ha within the Major and Minor Drainage Line habitats of

1,854.15ha. The habitat is well represented in the region

 Proposed changes direct impacts anticipated to be less than 188.6ha within the Low

Rocky Hills habitat of 454.87ha within the Revised Development Envelope. There are

no indirect impacts associated with MAR for this habitat type. The habitat is well

represented in the region

 Proposed changes direct impacts anticipated to be less than 406.77ha and potential

indirect impacts of 14.37ha within the Open Tussock Grassland habitat of

16,865.85ha within the Revised Development Envelope. The habitat is well

represented in the region

 Proposed changes direct impacts anticipated to be less than 884.34ha within the

Spinifex Stony Plain Habitat type of 3,324.89ha within the Revised Development

Envelope. There are no indirect impacts associated with MAR for this habitat type.

The habitat is well represented in the region

 No direct or indirect impacts resulting from the Proposed Changes are anticipated

within the Claypan habitat within the Revised Development Envelope 

 None of the faunal habitats are restricted to the Revised Development Envelope

 The Revised Development Envelope has been determined to enable flexibility in the

location of Borefield infrastructure to avoid any identified priority fauna sites

 The fauna of conservation significance, confirmed as occurring or potentially

occurring within the Revised Development Envelope, will not be significantly affected

as they also occur outside of the Revised Development Envelope

 Clearing within significant fauna locations will be undertaken to avoid identified

active Greater Bilby burrows

 The significant habitat feature (Ghost Bat cave) will not be impacted by the Proposed

Change

 Direct impacts to semi-permanent pools will be avoided

 Claypans will be avoided to minimise the impact of clearing and ground disturbance
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Principles  Predicted Outcomes

 No identified drainage foci will be impacted directly via clearing, ground disturbance

or water management changes

 No Short-Range Endemic species will be significantly impacted as they have been

found in areas outside of the Revised Development Envelope

 Clearing of habitat will be minimised to that which is required for operational

activities

 Areas that have been cleared will be rehabilitated in accordance with the DMIRS

approved Mine Closure Plan once operational activities have been ceased

 No measurable reduction in the populations of conservation significant fauna will

occur

 Minimal direct loss or injury of individual fauna will occur due to operational activities

Subterranean Fauna

 Stygofauna and troglofauna species will not be significantly impacted as the

distribution of the habitat is considerably larger than the potential impact area

Inland Waters

 Disturbed drainage lines and permanent diversion will be rehabilitated to recreate natural

surface water flows into downstream ecosystems, so that they do not adversely affect

mulga and riparian vegetation

 Impacts to natural groundwater levels will be evident in the Mining area for up to 100

years post mining, however the impact is not expected to be regionally significant, and it

will decrease over time

 Groundwater salinity or quality within the Revised Development Envelope will not be

significantly different 

 Surface water flows or quality in the Remote MAR Borefield and Southern Borefield will

not be permanently impacted and any temporary impact will be negligible 

 Ongoing surface water impacts in the mining area will be limited to permanent diversions,

which will return the surface water flow into the downstream creek where possible

 Potential contamination of surface water from leaching of WRL is very unlikely to occur 

 Potential contamination to land and water resulting from open cleared areas,

management of waste and spills and leak of hydrocarbons and chemicals will not result in

additional impacts to the Original Proposal

Greenhouse Gas Emissions 

 The increase in Scope 1 (170,000 tCO2-e per year) and Scope 2 (180,000 tCO2-e per year)

emissions from the Revised Proposal will contribute to an insignificant increase in GHG

emissions at a state, national and global level.

Careful evaluation has been undertaken to avoid, where practicable, serious or irreversible

damage to the environment, and risk assessments have been undertaken to ensure that the

impacts of the Revised Proposal are minimised.
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10 Conclusion

This document has been prepared to support assessment of the Proposed Changes to the Original Proposal

under s38 of the EP Act for the RHIO Project. This document has provided information about the existing

environment and potential impacts resulting from the Proposed Changes, in a local and regional context.  RHIO

has conducted numerous studies to inform the environmental impact assessment and has established and

proven management practices upon which to base the impact assessment.  RHIO considers that the information

provided in this Environmental Review Document addresses the environmental impacts relevant to the

Proposed Changes and the Revised Proposal. 

The mitigation and management measures proposed by RHIO are explained for each of the identified key

environmental factors relevant to the Revised Proposal.  Residual impacts and outcomes in relation to each key

environmental factor have been assessed and where required offsets have been proposed to offset identified

significant residual impacts as discussed in Section 6. 

RHIO consider these to be reasonable following the application of appropriate mitigation and management

measures.  As such, RHIO has concluded the residual impacts resulting from the Revised Proposal can be

adequately managed through updated MS conditions as discussed in Section 8.
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11 Abbreviations 

Abbreviation Definition

ACM Acid-Consuming Material

AEP Annual Exceedance Probability

AG-TSF Above Ground Tailings Storage Facility

AHD Australian Height Datum

AMD Acid Mine Drainage

AMEC Association of Mining and Exploration Company

ANCOLD Australian National Committee on Large Dams

ANZECC Australian and New Zealand Conservation Council

ARI Annual Recurrence Interval

ARMCANZ Agriculture and Resource Management Council of Australian and New Zealand

AS Australian Standard

BAM Act Biosecurity & Agriculture Act 2007

CAR Compliance Assessment Reports

CSFOS Conservation Significant Fauna Offset Strategy 

DAWE Department of Agriculture, Water and the Environment (formally DoEE)

DBCA Department of Biodiversity Conservation and Attractions

DEC Department of Environment and Conservation (now DWER)

DEM Digital Elevation Model

DJTSI Department of Jobs, Tourism, Science and Innovation 

DMIRS Department of Mines, Industry Regulation and Safety (formerly DMP)

DMP Department of Mines and Petroleum (now DMIRS)

DoEE Department of Environment and Energy (now DAWE)

DoW Department of Water (now part of DWER)

DPAW Department of Parks and Wildlife (now part of DBCA)

DPLH Department of Planning, Lands and Heritage 

DWER Department of Water and Environmental Regulation (formerly DoE)

EC Electrical Conductivity

EIL Ecological Investigation Levels

EMS Environmental Management System

EP Act Environmental Protection Act 1986

EPA Environmental Protection Authority

EPBC Act Environment Protection and Biodiversity Conservation Act 1999

ERD Environmental Review Document

ESD Environmental Scoping Document 

FMG Fortescue Metals Group Ltd

FMMA Fortescue Marsh Management Area
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Abbreviation Definition

FRAP Final Rail Alignment Plan

GDE Groundwater Dependent Ecosystem

GDP Ground Disturbance Permit

GDV Groundwater Dependent Vegetation 

GIS Geographic Information Systems

GL Gigalitres

GL/a Gigalitres per annum

GWL Groundwater Licence

ha Hectare

HDPE High Density Polyethylene

HPPL Handcock Prospecting Pty Ltd

IBRA Interim Biogeographic Regionalisation for Australia

km Kilometres

Km/hr Kilometres per hour

LOM Life of Mine

LOM WMS Life of Mine Water Management Strategy 

m Meter

MAR Managed Aquifer Recharge

mbgl Meters below ground level

MCP Mine Closure Plan

mg/L Milligrams per litre

ML/d Million litres per day

mm Millimetres 

MMF Marra Mamba Formation

MNES Matters of National Environmental Significance

MS Ministerial Statement

Mt Million tonnes

mtpa Million tonnes per annum

N/A Not applicable

NAF Non-acid forming

NAM Nammuldi Member

NES National environmental significance

NGER Act National Greenhouse and Energy Reporting Act 2007

NMD Neutral Metalliferous Drainage

NQRP Northern Quoll Research Plan

OEPA Office of the Environmental Protection Authority

PAC Potentially Acid Consuming
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Abbreviation Definition

PAF Potentially Acid Forming

PEC Priority Ecological Communities

PMP Probably Maximum Precipitation

REG ID Registration Identification Number

RFFE Regional Flood Frequency Estimation

RHIO Roy Hill Iron Ore Pty Ltd

RHWMS Roy Hill Water Management Strategy

RiWI Act Rights in Water and Irrigation Act

ROM Run of Mine

s Section

SMA Soil Management Area

SMU Soil Mapping Units

sp. Species

SRE Short-Range Endemic

SWIB South West Injection Borefield

tCO2 Tonnes of Carbon Dioxide

TDS Total Dissolved Solids

TEC Threatened Ecological Communities

TSF Tailings Storage Facility

TSS Total Suspended Solids

WA Western Australia

WC Act Wildlife Conservation Act 1950 

WHIMS Wet High Intensity Magnetic Separation

WLDL Water Level Data Loggers

WMS Water Management Strategy

WRL Waste rock landforms
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DPAW, 2017b Pilbara Conservation Strategy

Draft RHIO Fire Management Plan 

DWER, 2019 Climate Change in Western Australia Issues Paper. Department of Water and Environmental Regulation,

Perth WA.

DWER, 2019b Pilbara Environmental Offsets Fund Implementation Plan. 

EA-PLN-00002 Cultural Heritage Management Plan

EA-PLN-00003 RHIO Stakeholder and Community Consultation Plan

ecologia Environment, 
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Roy Hill Iron Ore Project Short-Range Endemic Survey, unpublished report prepared for Hancock

Prospecting Pty Ltd, Western Australia.

ecologia Environment, 
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Roy Hill Iron Ore Project Proposed Infrastructure Supplementary

Level 1 Terrestrial Vertebrate Fauna Survey. Unpublished report produced for Hancock Prospecting Pty

Ltd, Western Australia.

ecologia Environment, 

2008a 

Roy Hill Additional SRE Survey Report. Unpublished report produced for Hancock Prospecting Pty Ltd,

Western Australia.

ecologia Environment, 

2009 

Roy Hill 1 Vegetation and Flora Assessment. Unpublished report produced for Hancock Prospecting Pty

Ltd, Western Australia.

ecologia Environment, 

2009a 

Roy Hill 1 Infrastructure Flora Assessment. Unpublished report produced for Hancock Prospecting Pty

Ltd, Western Australia.

ecologia Environment, 

2009b 

Addendum Influence of proposed drawdown of the Roy Hill Stage 1 development on riparian vegetation.

Unpublished report produced for Hancock Prospecting Pty Ltd, Western Australia.

ecologia Environment, 

2009c 

Roy Hill Borefield: Desktop Vegetation and Flora Survey August 2009, Version 2, Unpublished report

produced for Hancock Prospecting Pty Ltd,

ecologia Environment, 

2009d 

Roy Hill Vertebrate Fauna Assessment. Unpublished report produced for Hancock Prospecting Pty Ltd,

Western Australia. 

ecologia Environment, 

2009e 

Roy Hill Iron Ore Project Proposed Roy Hill Borefield Desktop Fauna Survey. Unpublished report

produced for Hancock Prospecting Pty Ltd, Western Australia.

ecologia Environment, 

2009f 

Roy Hill Short-range Endemic Desktop Survey. Unpublished report produced for Hancock Prospecting Pty

Ltd, Western Australia.

ecologia Environment, 
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Prospecting Pty Ltd, Western Australia.

ecologia Environment, 

2010a 

Roy Hill Additional Short-Range Endemic Invertebrate survey. Unpublished report produced for Hancock

Prospecting Pty Ltd, Western Australia.
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Updated 2016 now Ball J, Babister M, Nathan R, Weeks W, Weinmann E, Retallick M, Testoni I, (Editors),

2016, Australian Rainfall and Runoff: A Guide to Flood Estimation, Commonwealth of Australia

http://arr.ga.gov.au/

ENV Australia, 2009 Roy Hill Borefield Vertebrate Fauna Assessment 2009. Unpublished report produced for Hancock

Prospecting Pty Ltd, Western Australia.

ENVIRON Australia Pty 

Ltd, 2009 

Roy Hill 1 Iron Ore Mining Project: Stage 2 Environmental Referral, Prepared for Roy Hill Iron Ore Pty Ltd,

November 2009

Environment Australia, 

2001 

A Directory of Important Wetlands in Australia (Third Edition ed.). Canberra, Australian Capital Territory:

Environment Australia.

EPA, 2000 EPA Environmental Protection of Native Vegetation in Western Australia, Position Statement No. 2. 

http://arr.ga.gov.au/
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EPA, 2002 Terrestrial Biological Surveys as an Element of Biodiversity Protection. Position Statement No. 3. EPA,

Perth, Western Australia.

EPA, 2004 Terrestrial Flora and Vegetation Surveys for Environmental Impact Assessment in Western Australia,

Guidance Statement No. 51. June. Environmental Protection Authority, Government of Western

Australia, Perth, Western Australia

EPA, 2004a Terrestrial Fauna Surveys for Environmental Impact Assessment in Western Australia, Guidance

Statement No. 56. EPA, Perth, Western Australia.

EPA, 2005 Assessment and conservation of aquatic life in the subsurface of the Pilbara region, Western Australia. In:

World Subterranean Biodiversity.

EPA, 2006 Guidance for the Assessment of Environmental Factors No 6 - Rehabilitation of Terrestrial Ecosystems

EPA, 2006a EPA Guidance Statement No. 20: Sampling of Short-Range Endemic Invertebrate Fauna for Environmental

Impact Assessment in Western Australia 

EPA, 2007 Environmental Protection Authority (EPA), (2007).  Guidance for the Assessment of Environmental

Factors (in accordance with the Environmental Protection Act 1986).  Sampling Methods and Survey

Considerations for Subterranean Fauna in Western Australia. No. 54a (Technical Appendix to Guidance

Statement No. 54) Draft, August 2007, Western Australia

EPA, 2009 EPA Report 1342 - Roy Hill 1 Iron Ore Mining Project Stage 1 Report 1342 Report and Recommendations

EPA, 2009a EPA Report 1345 - Roy Hill 1 Iron Ore Mining Project Stage 2 Report 1345 Report and Recommendations

EPA, 2011 WA Environmental Offsets Policy. 

EPA, 2013 EPA Report 1484 – Environmental and Water Assessments Relating to Mining and Mining-related

Activities in the Fortescue Marsh Management Area. 

EPA, 2014 WA Environmental Offsets Guideline. 

EPA, 2014a Cumulative environmental impacts of development in the Pilbara region 

EPA, 2016a Technical Guidance Flora and Vegetation Surveys for Environmental Impact Assessment

EPA, 2016b Environmental Factor Guideline – Terrestrial Fauna

EPA, 2016c Technical Guidance: Terrestrial Fauna Surveys

EPA, 2016d Technical Guidance: Survey Methods for Terrestrial Vertebrate Fauna

EPA, 2016e Environmental Factor Guideline – Subterranean Fauna 

EPA, 2016f Technical Guidance - Subterranean Fauna Survey 

EPA, 2016g Technical Guidance - Sampling Methods for Subterranean Fauna 

EPA, 2016h Environmental Factor Guideline – Social Surroundings

EPA, 2016i Environmental Factor Guideline – Terrestrial Environmental Quality

EPA, 2016j Environmental Factor Guideline – Flora and Vegetation

EPA, 2018a Environmental Factor Guideline – Inland Water 

EPA, 2020 Environmental Factor Guideline: Greenhouse Gas Emissions 

EPA, 2020a Instructions on how to prepare Environmental Protection Act 1986 Part IV Environmental Management

Plans.

EPA, 2020b  Instructions on how to prepare an Environmental Review Document

EPA, 2020c Statement of Environmental Principles, Factors and Objectives

EPA, 2020d Instructions for preparing data packages for the Index of Biodiversity Surveys for Assessments
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FMG, 2009 Fortescue Marshes Management Plan (Report 45-PL-EN-0009).  Unpublished report.  Fortescue Metals

Group Ltd, Perth

FMG, 2015 Public Environmental Review Christmas Creek Iron Ore Mine Expansion

Forshaw and Cooper, 

2002 

Forshaw J.M. & Cooper W.T., 2002. Australian Parrots, 3rd edition. Robina, Queensland: Alexander

Editions.

Fortescue, 2018 Eliwana Iron ore Mine Project – Environmental Review Document

G and G Environmental, 

2009

Flora and Vegetation Survey of a Proposed Borefield for the Roy Hill 1 Iron Ore Project, September 2009

Garnett and Crowley, 

2000 

Garnett S., & Crowley G.; 2000. The Action Plan for Australian Birds. Canberra, Australian Capital

Territory: Environment Australia and the Royal Australia Ornithologists Union.

Garnett et al., 2011 Garnett, S. T., Szabo, J. K. & Dutson, G. 2011. The action plan for Australian birds 2010. CSIRO Publishing,

Collingwood, Vic.

Geering et al., 2008 Geering A., Agnew L., Harding S., 2008. Shorebirds of Australia. (CSIRO: Melbourne)

Geoscience Australia, 

2010

1 Second SRTM Derived Smoothed Digital Elevation Model (DEM-H) version 1.0

GHD, 2012 Roy Hill Iron Ore Report for Mine Planning Hydrologic Investigation and Drainage Design, Unpublished

Report prepared for Roy Hill.

GHD, 2015 Reinstatement of Flows Over Backfilled Pits: Basis of Design. Unpublished report prepared for Roy Hill

Iron Ore Pty Ltd, September 2015.

GHD, 2017 Roy Hill MTMP Flood Diversion Structures Design Report

GHD, 2017a Roy Hill Iron Ore Pty Ltd Zulu 5 Conceptual In-Pit Tailings Facility Groundwater Impact Assessment

GHD, 2018 Section 38 Referral, Hydraulic structures, Unpublished report prepared for Roy Hill Iron Ore, August 2018

GHD, 2019 Roy Hill Holdings Pty Ltd Roy Hill Life of Mine Water Management Strategy – Groundwater Impact

Assessment

GHD, 2019a  Roy Hill Iron Ore TSF Decant Water Disposal Risk Assessment

GHD, 2020 Roy Hill Regional Groundwater Model Transport Simulations

Gilberts and Associates, 
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Roy Hill Iron Ore Project Surface Water Assessment 2009

Government of 

Western Australia,

2017

Greenhouse Gas Emissions Policy for Major Projects
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Western Australia,

2017a

Pilbara Conservation Strategy

Halse, 2000 Halse, S. 2000. Waterbirds on the Fortescue Marsh. Naturalists’ News July 2000, 9–10

Hancock, et al., 1992 Hancock, J.A., Kushlan J.A. & Kahl M.P., 1992. Storks, Ibises and Spoonbills of the world. London,

Academic Press.

Harvey and Yen, 1989 Harvey, M.S. and Yen, A.L. 1989. Worms to wasps: an illustrated guide to Australia's terrestrial

invertebrates. Oxford University Press, Melbourne.

Higgins and Davies, 

1996 

Higgins, P.J. & S.J.J.F. Davies, eds 1996. Handbook of Australian, New Zealand and Antarctic Birds. Volume

Three - Snipe to Pigeons. Melbourne, Victoria: Oxford University Press.

Higgins, 1999 Higgins, P.J., 1999. Handbook of Australian, New Zealand and Antarctic Birds. Vol. 4: Parrots to

Dollarbird.’ (Oxford University Press: Melbourne.)
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Hill and Ward, 2010 Hill, B.M. and, Ward S.J. 2010. National Recovery Plan for the Northern Quoll Dasyurus hallucatus.

Department of Natural Resources, Environment, the Arts and Sport, Darwin. Accessed 30/07/2019

www.environment.gov. au/resource/national-recovery-plan-northern-quoll-dasyurus-hallucatus

Ingleby and Westoby, 

1992 

Ingleby S., & Westoby M., 1992. Habitat requirements of the Spectacled Hare-wallaby (Lagorchestes

conspicillatus) in the Northern Territory and Western Australia. Wildlife Research, 19, 721-741.

IPCC, 2014 Climate Change 2014: Synthesis Report. Contribution of Working Groups I, II and III to the Fifth

Assessment Report of the Intergovernmental Panel on Climate Change [Core Writing Team, R.K. Pachauri

and L.A. Meyer (eds.)]. IPCC, Geneva, Switzerland, 151 pp

James et al., 1995 James C., Landsberg J., & Morton S., 1995. Ecological functioning in arid Australia and research to assist

conservation of biodiversity. Pacific Conservation Biology, 2, 126-142.

Johnstone and Storr, 

1998 

Johnstone R., & Storr G. M., 1998. Handbook of Western Australian Birds Volume 1 - Non-passerines (Emu

to Dollarbird). Perth, Australia: Western Australian Museum.

Johnstone et al,. 2013 Johnstone,  R.E.,  Burbidge,  A.H.  & Darnell,  J.C. 2013.  Birds of the  Pilbara  region,  including  seas  and 

offshore  islands,  Western Australia: Distribution, status and historical changes.  Records of the Western

Australian Museum, Supplement 78, 343–441.

Kendrick, 2001 Kendrick, 2001. Pilbara 2 (PIL2 – Fortescue Plains subregion). In “A Biodiversity Audit of Western

Australia’s 53 Biogeographical Subregions”, 2002

Landloch, 2016 Soil and Waste Characterisation Project: Final Report. Unpublished report prepared for Roy Hill Iron Ore

Pty Ltd, September 2015.

Landloch, 2017 Extreme Rainfall Events: Impacts on Erosion Model Outputs and Rehabilitation Landform Designs.

Unpublished report prepared for Roy Hill Iron Ore Pty Ltd.

Landloch, 2017a Assessment of Rocky Rehabilitation Resources at Roy Hill Iron Ore. Unpublished report prepared for Roy

Hill Iron Ore Pty Ltd.

Longcore and Rich, 

2004

Longcore T, Rich C (2004) Ecological light pollution. Front Ecol Environ 2:191–198

Machant and Higgins, 
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Machant, S., and P. J., Higgins 1993. Handbook of Australian, New Zealand and Antarctic Birds- Volume 2

(Raptors to Lapwings). (Oxford University Press, Melbourne.)

Mahon et al., 1998. Mahon, P.S, Banks, P.B, Dickman, C.R, 1998. Population indices for wild carnivores: a critical study in

sand-dune habitat, south-western Queensland. Wildlife Research 25:11–22.

Maia, 2014 Roy Hill Project: Mine Site Baseline Weed Assessment, Tenements M46/518 & M46/519. Unpublished

report prepared for Roy Hill.

Maia, 2017 Roy Hill: Southern Borefield Reports, Desktop Review, October 2017. Unpublished report prepared for

Roy Hill.

Maia, 2018 Roy Hill: Potential Environmental Impacts from Proposed Miscellaneous License Drilling Program Brief

Desktop Assessment – Version 1

Maia, 2018a Roy Hill: Southern Borefield Study Area (L47/642 and L47/765) Detailed (Level 2) Flora and Vegetation

Assessment (2017/2018)

Managed Recharge, 

2018

Roy Hill Remote MAR Project – Phase 1, Unpublished report prepared for Roy Hill Iron Ore, May 2018

Marchant and Higgins, 

1990 

Marchant, S. & P.J., Higgins 1990. Handbook of Australian, New Zealand and Antarctic Birds. Volume One

- Ratites to Ducks. Melbourne, Victoria: Oxford University Press

Markham et al., 2018 Markham, Atkinson, & Pearson, 2018. Mine site watercourse diversions – a balance of competing

objectives

Maurice and 

Bloomfield, 2012 

Maurice, L., and Bloomfield, J. (2012) Stygobitic invertebrates in groundwater — a review from a

hydrogeological perspective. Freshwater Reviews 5, 51-71.

http://www.environment.gov.
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May and Norton, 1996 May, S.A, & Norton, T.W, 1996. Influence of fragmentation and disturbance on the potential impact of

feral predators on native fauna in Australian forest ecosystems. Wildlife Research 23:387–400.
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Roy Hill, Pilbara, Western Australia. Prepared for the Nyiyaparli Native Title Claimants and Hancock

Prospecting Pty Ltd / Roy Hill Iron Pty Ltd. December 2010. 

McKenzie and Bullen, 
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McKenzie, N. L., and Bullen, R. D. 2009. The echolocation calls, habitat relationships, foraging niches and

communities of Pilbara microbats. Records of the Western Australian Museum Supplement 78, 123–155.

McKenzie et al., 2008 McKenzie N., Woinarski J., & Burbidge A.A., 2008. Sminthopsis longicaudata Retrieved 2 September 2013,

from IUCN

Molina et al., 2014 Molina, K. C., Parnell J. F., and Erwin R. M., 2014. Gull-billed Tern (Gelochelidon nilotica), version 2.0. In

The Birds of North America (P. G. Rodewald, editor). Cornell Lab of Ornithology, Ithaca, New York, USA.

Molloy etal., 2015 Molloy, S.W., Davis, R.A., Dunlop, J. and van Etten, E.J.B. 2015 Spatial Modelling for the Northern Quoll in

the Pilbara: Informing the Management of a Unique and Isolated Population of an Endangered and Iconic

Species. Edith Cowan University and Department of Parks and Wildlife, Western Australia.

Morcombe, 2000 Morcombe, M. 2000. Field Guide to Australian Birds. Steve Parish Publishing Pty Ltd, Archerfield,

Queensland.

Morcombe, 2004 Morcombe, M 2004, Field Guide to Australian Birds, Steve Parish Publishing Archer Field Queensland

Australia.

Moro and Morris, 2000  Moro D., & Morris K., 2000. Movements and refugia of Lakeland Downs short-tailed mice, Leggadina

lakedownensis, and house mice, Mus domesticus, on Thevenard Island, Western Australia. Wildlife

Research, 27(1), 11-20. doi:http://dx.doi.org/10.1071/WR99016

Murphy et al., 2017 Murphy S. A., Silcock J., Murphy R., Reid J., & Austin J. J., 2017. Movements and habitat Pezoporus

occidentalis in south-western Queensland. Austral Ecology. doi:10.1111/aec.12508

Murphy, 2014 Murphy, S. (2014). Night Parrot (Pezoporus occidentalis) Research Plan. Report by Fortescue Metals

Group to the Commonwealth Department of Environment, Canberra. Perth

Murray et al., 2003 Murray B. B. R., Zeppel M. J. B., Hose G. C., & Eamus D., 2003. Groundwater-dependent ecosystems in

Australia: It's more than just water for rivers. Ecological Management & Restoration, 4(2), 110-113.

doi:10.1046/j.1442-8903.2003.00144.x

MWH, 2007 Roy Hill Hydrogeological Assessment Part A 2007. Unpublished report prepared for Hancock Prospecting

Pty Ltd.

MWH, 2009 Roy Hill Stage 1 Dewatering and Water Supply Strategy 2009. Unpublished report prepared for Hancock

Prospecting Pty Ltd.

MWH, 2009a Roy Hill Stage 2 Dewatering Strategy 2009. Unpublished report prepared for Hancock Prospecting Pty Ltd.

MWH, 2009b Hydrogeological Assessment of the Roy Hill Remote Borefield. Unpublished report prepared for Hancock

Prospecting Pty Ltd.

MWH, 2010 Roy Hill Iron Ore Mining Project - Bankable Feasibility Study. Mine site water supply, hydrology and

dewatering. Prepared for Roy Hill Iron Ore Pty Ltd, September 2010 

MWH, 2011 Roy Hill - Dewatering & Water Supply, Years 1 to 5 2011 Unpublished report prepared for Roy Hill Iron

Ore Pty Ltd, May 2011.

MWH, 2012 Roy Hill Rainfall Data. Unpublished report prepared for Roy Hill Iron Ore Pty Ltd.

MWH, 2014 Roy Hill Iron Ore Mine - Dewatering Update 2014. Unpublished report prepared for Roy Hill Iron Ore Pty

Ltd.

MWH, 2015 Roy Hill Roy Hill Iron Ore Mine-Dewatering Update. Unpublished report prepared for Roy Hill Iron Ore Pty

Ltd.

http://dx.doi.org/10.1071/WR99016
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MWH, 2015a Ecohydrological Conceptulisation of the Fortescue Marsh Regions: Unpublished report to BHP Billiton Iron

Ore. September, 2015a.

Night Parrot Recovery 

Team, 2017

Movements of the Night Parrot. Retrieved from https://nightparrot.com.au/

Norgate and Haque, 

2010 

Norgate T. and Haque N, 2010Energy and greenhouse gas impacts of mining and mineral processing

operations, Journal of Clearer Production 18 (20101) 266-274

O’Kane Consultants, 

2018 

Manganiferous Materials Static Characterisation Results Memorandum. Unpublished report prepared for

Roy Hill Iron Ore Pty Ltd.

Oakwood, 2002 Oakwood M., 2002. Spatial and social organization of a carnivorous marsupial Dasyurus hallucatus

(Marsupialia: Dasyuridae). Journal of Zoology, 257, 237-248.

Olsen and Olsen, 1986 Olsen P., & Olsen J., 1986. Distribution, status, movement and breeding of the Grey Falcon Falco
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OP-PLN-00125 RHIO Weed Management Plan
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OP-PLN-00287 AMD Management Plan

OP-PLN-00300 RHIO Mine Water Management Plan

OP-PLN-00324 Mine Vertebrate Fauna Management Plan

OP-PRO-00049 Landfill Management Procedure

OP-PRO-00063 Waste Management Procedure 

OP-PRO-00134 Roy Hill Fauna Management Procedure

OP-PRO-00187 Roy Hill Clearing and Soil Management Procedure

OP-PRO-00193 Roy Hill GDP Procedure

OP-PRO-00275 Roy Hill Spill Response Procedure

OP-PRO-00289 Roy Hill Hazardous Substances Management Procedure
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OP-REP-00633 Rehabilitation Success Report
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interaction in groundwater-dependent ecosystems. Reviews of Geophysics 50(3).

Page and Grierson, 
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irruption. Emu 2014 114 106-115.
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RPS, 2020a Roy Hill RMAR-N Exploration Project – Bore Completion and Test Pumping Report, Unpublished report
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2009
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Conservation Advice Polytelis alexandrae princess parrot. Canberra: Department of the Environment and
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2014 
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Consulting, 2010
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Australia’s Natural Resource Management Regions: Cluster Reports, eds. Ekström, M. et al., CSIRO and

Bureau of Meteorology, Australia
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'FloraBase – the Western Australian Flora', Department of Parks and Wildlife.
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The Short-Range Endemic Invertebrate Fauna of Roy Hill (Ecologia Project 1106) (Western Australia) 

Wilson and Swan, 2014 Wilson S., & Swan G., 2014. A Complete Guide to Reptiles of Australia. Sydney, New South Wales: New

Holland Publishers.

Winkworth, 1973 Winkworth, R. E., 1973. Eco-physiology of Mulga (Acacia aneura). Tropical Grasslands, 7(1), 43-48.

Woinarski et al., 2014 Woinarski J. C. Z., Burbidge A. A., & Harrison P. L., 2014. The Action Plan for Australian Mammals 2012.

Collingwood, Victoria: CSIRO Publishing.

Worthington-Wilmer et 

al., 1994 

Worthington-Wilmer J., Moritz C., Hall L., & Toop J., 1994. Extreme population structuring in the

threatened ghost bat, Macroderma gigas: evidence from mitochondrial DNA. Proceeding of the Royal

Society of London B, 257, 193-198.
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13 Appendices 

Appendix 1: Environmental Scoping Document Scoping Checklist 

Appendix 2: LOM Water Management Conceptual Strategy (GHD, 2018) 

Appendix 3: Roy Hill Regional Groundwater Model Transport Simulations Report

Appendix 4: Roy Hill Managed Aquifer Recharge Operations Data Review Report 

Appendix 5: Roy Hill Mine Closure Plan

Appendix 6: Surface Water Diversion Assessment (GHD, 2018a)

Appendix 7: World view 3 GDV mapping 

Appendix 8: Consolidated Flora and Vegetation Report 

Appendix 9: Life of Mine Water Management Strategy Vegetation Risk Assessment (Astron, 2019)

Appendix 10: Vegetation Environmental Management Plan 

Appendix 11: Survey Effort Maps for MNES and Fauna 

Appendix 12: Short Range Endemic Survey (ecologia, 2006) 

Appendix 13: Roy Hill Additional SRE Survey Report 2008 (ecologia, 2008a)

Appendix 14: Roy Hill Borefield Vertebrate Fauna Assessment 2009 (Env Australia, 2009)

Appendix 15: Roy Hill Iron Ore Project Borefield Desktop Survey 2009 (ecologia Environment, 2009e)

Appendix 16: Roy Hill Short Range Endemic Desktop Survey 2009, (ecologia Environment, 2009f)

Appendix 17: The Short-Range Endemic Invertebrate Fauna of Roy Hill (Ecologia Project 1106) (Western

Australia) 2009 (Western Australian Museum (WAM), 2009)

Appendix 18: Remote Borefield and Pipeline Short Range Endemic Survey, March 2010, (ecologia Environment,

2010)

Appendix 19:  Roy Hill Additional Short-Range Endemic Invertebrate survey (Ecologia Environment, 2010a)

Appendix 20: Monitoring short range endemic invertebrates at the Roy Hill 1 Mine. Report 2011/115

(Bennelongia, 2011). 

Appendix 21:  Monitoring short range endemic invertebrates at the Roy Hill 1 Mine Feb 2012. Report 2012/155,

April 2012 (Bennelongia, 2012)

Appendix 22: Monitoring Short Range Endemic Invertebrates at the Roy Hill 1 Mine April to July 2013, November

2013 (Bennelongia, 2013)
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Appendix 23: List of Vertebrate Species Recorded at Roy Hill 

Appendix 24: Ecologia 2009d Level 2 Detailed Fauna Survey

Appendix 25: Level 1 Targeted Fauna Survey (Biologic, 2017)

Appendix 26: Level 1 Targeted Survey (Biologic, 2018a)

Appendix 27: Fauna Habitat Survey of the Proposed Bore-fields Pipeline Route from Adjacent Roy Hill Station to

Eaton Bore (Animal Plant Mineral, 2010)

Appendix 28: Level 1 Terrestrial Vertebrate Fauna Survey (Ecologia 2008)

Appendix 29: Level 1 Targeted Survey (Biologic 2020)

Appendix 30: Roy Hill Night Parrot Survey (Strategen, 2018)

Appendix 31: Roy Hill Development Project Short-Range Endemic Invertebrate Fauna Desktop Assessment

(Biologic 2020a)

Appendix 32: Roy Hill Short Range Endemic Species List 

Appendix 33: Interim Short Range Endemic Invertebrate Fauna Assessment, (Ecologia, 2009)

Appendix 34: Level 1 Fauna Survey and Desktop Review for the Roy Hill Infrastructure Railway - Bonney Downs

Alignment (Phoenix, 2011) 

Appendix 35: Mine Vertebrate Fauna Management Plan 

Appendix 36: South West Injection Borefield Troglofauna Assessment

Appendix 37: Roy Hill LOM Water Management Strategy: Subterranean Fauna Desktop Assessment

(Bennelongia, 2020)

Appendix 38: Remote MAR North – Subterranean Fauna and Hydrogeology (RPS, 2020)

Appendix 39: TSF Decant Water Disposal Risk Assessment

Appendix 40: Peer Review of Water Management Strategy

Appendix 41: Water Management Plan 

Appendix 42: Greenhouse Gas Management Plan

Appendix 43: Roy Hill Rehabilitation Success Report 

Appendix 44: Conservation Significant Fauna Offset Strategy

Appendix 45: Impact Reconciliation Procedure
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Appendix 46: EPBC Act Protected Matters Search August 2018

Appendix 47: MNES Regional Distribution Maps relative to the Revised Development Envelope 

Appendix 48: Migratory Bird Regional Distribution Maps relative to the Revised Development Envelope 

Appendix 49: Updated Proposed Schedule 1


