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Invitation to make a submission 
The Environmental Protection Authority (EPA) invites people to make a submission on the 
environmental review for this proposal. 

Atlas Iron Pty Ltd (the Proponent) proposes to develop the McPhee Creek Iron Ore Project, located 
approximately 30 km north of Nullagine in the Pilbara region of Western Australia.  The Environmental 
Review Document (ERD) has been prepared in accordance with the EPA’s Procedures Manual.  The 
ERD is the report by the proponent on their environmental review which describes this proposal and 
its likely effects on the environment. 

The ERD is available for a public review period of 6 weeks from 11 July 2022, closing on 22 August 2022. 

Information on the proposal from the public may assist the EPA to prepare an assessment report in 
which it will make recommendations on the proposal to the Minister for the Environment. 

Why write a submission? 

The EPA seeks information that will inform its consideration of the likely effect of the proposal, if 
implemented, on the environment. This may include relevant new information that is not in the ERD, 
such as alternative courses of action or approaches. 

In preparing its assessment report for the Minister for the Environment, the EPA will consider the 
information in submissions, the proponent’s responses, and other relevant information. 

Submissions will be treated as public documents unless provided and received in confidence, subject 
to the requirements of the Freedom of Information Act 1992. 

Why not join a group? 

It may be worthwhile joining a group or other groups interested in making a submission on similar issues. 
Joint submissions may help to reduce the workload for an individual or group. If you form a small group 
(up to 10 people) please indicate the names of each participant. If your group is larger, please 
indicate how many people your submission represents. 

Developing a submission 

You may agree or disagree with, or comment on information in the ERD. 

When making comments on specific elements in the ERD: 

 clearly state your point of view and give reasons for your conclusions 
 reference the source of your information, where applicable 
 suggest alternatives to improve environmental outcomes. 

What to include in your submission  

Include the following in your submission to make it easier for the EPA to consider your submission: 

 Your name and address 
 Date of your submission 
 Whether you want your contact details to be confidential 
 A summary of your submission, if it is long 
 A list of points so that issues raised are clear, preferably by environmental factor 
 Refer each point to the page, section and if possible, paragraph of the ERD 
 Attach any reference material, if applicable.  Make sure your information is accurate. 
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The closing date for public submissions is 22 August 2022. 

The EPA prefers submissions to be made electronically via the EPA’s Consultation Hub at 
https://consultation.epa.wa.gov.au. 

Alternatively, submissions can be: 

 posted to: Chairman, Environmental Protection Authority, Locked Bag 10, Joondalup DC WA 6919, 
or 

 delivered to: Environmental Protection Authority, Prime House, 8 Davidson Terrace, Joondalup 
6027. 

If you have any questions on how to make a submission, please contact EPA Services at the 
Department of Water and Environmental Regulation on (08) 6364 7000. 
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Environmental Scoping Checklist  
Task 
No. 

Required work Section and Page 
No.  

Environmental Factor 1: Inland Waters 

1. Provide conceptual models of the surface and groundwater 
systems within the Development Envelope, with a focus on the 
connectivity between them.  Include the surface water pools 
that have been identified within or just outside the 
Development Envelope, and their relationship with underlying 
groundwater systems.   

Section 6.3 – 
Receiving 
environment 
(page 32), Section 
6.5 – Potential 
environmental 
impacts (page 68),  
Section 6.7 – 
Assessment of 
Significance of 
Impacts (page 87) 

2. Describe and map water dependent ecosystems which may 
be impacted by changes to hydrological/hydrogeological 
regimes.  Describe and map the area of potential impact, 
including areas that are downstream and outside of the 
Development Envelope.   

Section 6.5 – 
Potential impacts 
(page 68) 

3. Provide a detailed description of the design and location of 
the Proposal (including maps/figures where appropriate) as it 
relates to potential to impact surface or groundwater. 

Section 6.5 – 
Potential impacts 
(page 68) 

4. Provide a numerical groundwater model and surplus water 
discharge model for the Proposal.  Provide an independent 
peer review of the ground and surface water models to assess 
the validity of their approaches and assumptions. 

Section 6.4 – 
Proposed water 
management 
strategy (page 64) 

5. Provide a conceptual site water balance model over the life of 
the Proposal and provide an assessment of water 
management options and discuss the capacity to reuse surplus 
mine dewater in accordance with the application of the water 
use hierarchy as detailed in DoW 2013.  Demonstrate 
application of the waste minimisation principle to minimise 
discharge of surplus mine dewater.    

Section 6.5 – 
Potential impacts 
(page 68) 

6. Assess the nature, extent and duration of potential impacts on 
significant environmental values from controlled discharge of 
abstracted groundwater to McPhee Creek, Branch of McPhee 
Creek and Lionel Creek.  If surplus discharge is required, 
include predictions of the extent of the wetting front and 
assess any environmental impacts from changed flow regimes. 

Section 6.5.2 – 
Indirect impacts 
(page 79) 

7. Where pit lakes are proposed to be retained, provide a 
conceptual mining void water body salinity assessment during 
and post operations.  Examine potential contamination 
pathways arising, such as saline final void pit lake 
contaminating surrounding groundwater.  Discuss alternatives 
such as backfilling to the water table. 

Section 6.7.4 – 
Potentially 
groundwater 
dependent 
vegetation (page 
97) 

8. Assess the nature, extent and duration of potential impacts of 
groundwater abstraction with a focus on possible impacts to 
groundwater dependent ecosystems.  Discuss potential 

Section 6.5.2 – 
Indirect Impacts 
(page 79)  
Appendix A 
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Task 
No. 

Required work Section and Page 
No.  

impacts of the proposal on current and future potential water 
users during construction, operation, and post closure. 

Appendix C 

9. Characterise the geochemical and physical properties of 
waste rock and waste fines to allow an assessment of the 
potential risk to surface water from waste rock dumps and 
waste fines storage facilities.  Results of static and kinetic 
characterisation work on materials and waste must be 
provided in the appendices to enable an assessment of Acid 
and Metalliferous Drainage (AMD) risk posed by the proposal.  
In the event of Potentially Acid Forming (PAF) material being 
identified, demonstrate (through mining scheduling) how 
disturbance to PAF material is to be avoided or minimised, and 
the strategies that will ensure any disturbed PAF material is 
adequately managed.  Discussion on mineral waste 
management should specifically include construction of 
above and below water table tailings facilities, proposed 
monitoring and the management of any potential 
contamination arising. 

Section 6.3 – 
Receiving 
environment 
(page 32), Section 
6.5 – Potential 
environmental 
impacts (page 68),  
Section 6.7 – 
Assessment of 
Significance of 
Impacts (page 87) 

10. Analyse, discuss, and assess potential groundwater and 
surface water impacts (direct, indirect, and cumulative).  This 
analysis should include, but not be limited to: 

a. Changes in groundwater levels, pools and surface 
water flows associated with the proposal. 

b. Presence of PAF materials and risks associated with 
acid mine drainage.  Consider the impact of PAF on 
the potential receptors. 

c. Changes in groundwater and surface water chemistry. 
d. Assessment of potential impacts to any groundwater 

dependent vegetation and sheet flow dependent 
vegetation.  

e. Assessment and description of direct and indirect 
impacts to aquatic fauna through drawdown, 
discharge or changes to hydrological regimes. 

f. The nature, extent and duration of potential impacts. 
g. Impacts to the environmental values of significant 

receptors. 
h. Impacts associated with the post-closure formation of 

permanent pit lakes. 
i. The potential scale of cumulative impacts on the water 

regime that may occur as a result of the project.  
Consider dewatering discharge, overlapping cones of 
drawdown, and distribution of ecosystems within the 
Development Envelope.  Discuss alternatives to avoid 
or manage the cumulative impacts. 

Section 6.7 – 
Assessment of 
significance of 
residual impacts  
(page 87) 

11. Discuss management measures and objectives to ensure 
impacts on inland waters are not greater than predicted 
during construction, operations, and post closure.  Incorporate 
preliminary water level and water quality trigger levels 
proposed to ensure the EPA’s objectives are met.  These values 
can be based on baseline data collected to date. 

Section 6.6 – 
Mitigation (page 
82), Water 
Management Plan 
– Appendix B 
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Task 
No. 

Required work Section and Page 
No.  

12. Prepare a preliminary Mine Closure Plan based on DMIRS Mine 
Closure Plan Guidance – How to Prepare in Accordance with 
Part 1 of the Statutory Guidelines (March 2020) and DMIRS 
Statutory Guidelines for Mine Closure Plans (2020), which 
includes completion criteria to ensure hydrological regimes 
and the quality of groundwater and surface water resources 
are suitable so that any dependant environmental values are 
maintained post closure. 

Mine Closure Plan 
– Appendix A 

13. Demonstrate and document in the ERD how the EPA’s 
objective for this factor can be met and the predicted 
environmental outcomes.   

Section 6.8 – 
Environmental 
outcomes (page 
102) 

Environmental Factor 2: Flora and Vegetation 

14. Identify and characterise the flora and vegetation of areas 
that may be directly or indirectly impacted by the Proposal, in 
accordance with the EPA Technical Guidance – Flora and 
Vegetation Surveys for Environmental Impact assessment (EPA 
2016).  Demonstrate how surveys are relevant and consistent 
with current EPA policy and guidance.  Ensure database 
searches and taxonomic identifications are up to date.  Survey 
reports provided will be accompanied by IBSA Data packages 
prepared following EPA Guidance. 

Section 7.3 – 
Receiving 
environment 
(page 105) 

15. Identify and describe significant vegetation types and flora 
species present and provide a quantitative assessment of 
impact, including area and proportions directly or potentially 
indirectly impacted.  Include an analysis of significance of flora 
and vegetation in local and regional contexts in accordance 
with the relevant technical guidance.   

Section 7.3 – 
Receiving 
environment 
(page 105), 
Section 7.4 – 
Potential 
environmental 
impacts (page 
124) 

16. Provide maps depicting locations of recorded significant flora 
and significant vegetation in relation to the Development 
Envelope, in accordance with relevant guidance. 

Section 7.3 – 
Receiving 
environment 
(page 105) 

17. Map weed occurrences in areas likely to be directly and 
indirectly impacted by the Proposal. 

Section 7.3 – 
Receiving 
environment 
(page 105) 

18. Assess the potential direct and indirect impacts of the 
construction and operational elements of the Proposal on 
identified environmental values including any significant 
vegetation types, listed ecological communities, potential 
groundwater dependent ecosystems, and Priority flora.  
Include a quantitative assessment of the level of impact of the 
proposal on significant flora, vegetation units, listed ecological 
communities and potential groundwater dependent 
ecosystems.  Describe and assess the extent of any cumulative 
impacts within local and regional contexts, as appropriate. 

Section 7.4 – 
Potential 
environmental 
impacts (page 
124) 
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Task 
No. 

Required work Section and Page 
No.  

19. Describe and justify proposed mitigation measures aimed at 
reducing potential impacts of construction and operation of 
the Proposal.  Include any proposed management and/or 
monitoring plans that will be implemented to ensure residual 
direct and indirect impacts to identified key environmental 
values are not greater than predicted.   

Section 7.5 – 
Mitigation (page 
138) 

20. Identify, describe, and quantify the potential residual impacts 
to identified environmental values (direct, indirect and 
cumulative) that may occur following implementation of the 
proposal, including mitigation measures.   

Section 7.6 – 
Assessment and 
significance of 
residual impact 
(page 143) 

21. Prepare a preliminary Mine Closure Plan, based on 
Department of Mines, Industry Regulation and Safety (DMIRS) 
Mine Closure Guidance – How to Prepare in Accordance with 
Part 1 of the Statutory Guidelines (March 2020) and DMIRS 
Statutory Guidelines for Mine Closure Plans (March 2020), 
which outlines closure strategies and objectives including 
progressive rehabilitation. 

Mine Closure Plan 
– Appendix A 

22. Determine and quantify any predicted significant residual 
impacts by applying the Residual Impact Significance Model 
outlined in the WA Environmental Offsets Guidelines (2014, or 
any subsequent revisions).   

Section 13.3 – 
Assessment of 
significant residual 
impact – EP Act 
(page 410) 

23. Where significant residual impacts are predicted, propose 
appropriate offsets with due consideration of the WA 
Environmental Offsets Policy and Guidelines.   

Section 13.5 – 
Proposed offsets 
(page 3430) 

24. Where a contribution to the Pilbara Environmental Offsets Fund 
is proposed to offset significant residual impacts, provide an 
impact reconciliation procedure prepared in accordance with 
Instructions on how to prepare Environmental Protection Act 
1986 Part IV Impact Reconciliation Procedures and Impact 
Reconciliation reports and the Template for Environmental 
Protection Act 1986 Part IV Reconciliation Procedures.  

Impact 
Reconciliation 
Procedure – 
Appendix K 

25. Maps and spatial data will be provided defining the following 
areas across the Development Envelope for the Proposal and 
any other areas where direct or indirect impacts are predicted 
to occur: 

• Existing and/or already approved clearing, attributed 
with the relevant approval such as Ministerial 
Statement number or native vegetation clearing 
permit. 

• Vegetation condition (e.g. completely degraded, 
degraded, poor, good, very good, excellent).  

• Specific flora/vegetation types proposed to be offset 
(e.g. riparian vegetation, priority ecological 
community, etc.).  

• Previous or existing offsets, if relevant.   

Section 7.3 – 
Receiving 
environment 
(page 105) 

26. Demonstrate and document in the ERD how the EPA’s 
objective for this factor can be met and the predicted 
environmental outcomes. 

Section 7.7 – 
Environmental 
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Task 
No. 

Required work Section and Page 
No.  
outcome (page 
149) 
Section 7.8 – 
Conclusion (page 
149) 

Environmental Factor 3: Terrestrial Fauna 

27. In accordance with the requirements of EPA Technical 
Guidance: 
a. conduct a desktop study, incorporating existing 

regional terrestrial fauna surveys (including SRE 
invertebrate species) and databases; and 

b. undertake terrestrial fauna (including short-range 
endemic (SRE) invertebrate species) surveys, in 
accordance with relevant EPA Technical Guidance, in 
all areas of impact, to identify and characterise 
terrestrial fauna and fauna habitat, at a local and 
regional scale, that may be impacted directly and 
indirectly by the implementation of the Proposal. This 
should include sampling inside and outside the impact 
areas and consider cumulative impacts.  The level of 
surveys conducted should be specified.   

Section 8.3.1 – 
Studies and Survey 
Effort (page 151) 

28. Describe the values and significance of fauna and fauna 
habitat, including SRE, aquatic fauna assemblages and MNES, 
that may be impacted directly and indirectly by 
implementation of the Proposal during both construction and 
operations and describe the significance of these values in a 
local and regional context.  Identify important or restricted 
habitats (e.g. breeding habitat, foraging/feeding/dispersal 
habitat). 

Section 8.3 – 
Receiving 
environment 
(page 151) 

29. Provide figures and maps depicting the recorded locations of 
conservation or other significant species and SRE invertebrate 
species in relation to the Proposal impact areas and fauna 
habitats, as well as a map of the survey efforts.   

Section 8.3 – 
Receiving 
environment 
(page 151) 
Figures 8-1 to 8-1 
Figure 8-9 
Figure 12-1 
Figure 12-5 
Figure 12-6 
Figure 12-8 
Figure 12-10 
Figure 12-11 

30. Describe and assess the extent of direct and indirect impacts 
of construction and operation of the Proposal to terrestrial 
fauna, including SRE and relevant MNES species. 

Section 8.4 – 
Potential 
environmental 
impacts (page 
157) 

31. Quantify the extent of direct, indirect and cumulative impacts, 
including percentages of habitat types to be directly disturbed 
or otherwise impacted. 

Section 8.4 – 
Potential 
environmental 
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Task 
No. 

Required work Section and Page 
No.  
impacts (page 
192) 

32. Discuss known existing threats to any conservation significant 
species based on their known ecology or likelihood of 
occurrence, with reference to relevant impacts from the 
Proposal.   

Section 8.4 – 
Potential 
environmental 
impacts (page 
192) 

33. Describe and justify any proposed mitigation measures to 
reduce the potential impacts of construction and operation of 
the Proposal on significant terrestrial fauna and associated 
habitat.  Include any proposed management and/or 
monitoring plans that will be implemented to ensure residual 
direct and indirect impacts are not greater than predicted. 

Section 8.5 – 
Mitigation 
(page195) 

34. Demonstrate how the Proposal is consistent with relevant 
statutory recovery plans and threat abatement plans. 

Section 12 – 
Matters of National 
Environmental 
Significance 
(page 299) 

35. Prepare a preliminary Mine Closure Plan, based on DMIRS Mine 
Closure Guidance – How to Prepare in Accordance with Part 1 
of the Statutory Guidelines (March 2020) and DMIRS Statutory 
Guidelines for Mine Closure Plans (March 2020), which outlines 
closure strategies including progressive rehabilitation. 

Mine Closure Plan 
– Appendix A 

36. Identify, describe, and quantify the potential residual impacts 
(direct, indirect and cumulative) that may occur following 
implementation of the Proposal after considering and applying 
avoidance and minimisation measures.   

Section 8.6 – 
Assessment and 
significance of 
residual impact 
(page 202) 

37. Determine and quantify any predicted significant residual 
impacts by applying the Residual Impact Significance Model 
(page 11) and WA Environmental Offsets Guidelines (2014, or 
any subsequent revisions).   

Section 13.3 – 
Assessment of 
significant residual 
impact – EP Act 
(page 410) 

38. Where significant residual impacts are predicted, propose 
appropriate offsets with due consideration to the WA 
Environmental Offsets Policy and Guidelines (or any 
subsequent revisions).   

Section 13.5 – 
Proposed offsets 
(page 430) 

39. Where a contribution to the Pilbara Environmental Offsets Fund 
is proposed to offset significant residual impacts, provide an 
impact reconciliation procedure prepared in accordance with 
Instructions on how to prepare Environmental Protection Act 
1986 Part IV Impact Reconciliation Procedures and Impact 
Reconciliation reports and the Template for Environmental 
Protection Act 1986 Part IV Reconciliation Procedures. 

Impact 
Reconciliation 
Procedure – 
Appendix K 

40. Maps and spatial data will be provided defining the following 
areas across the Development Envelope for the Proposal and 
any other areas where direct or indirect impact are predicted 
to occur: 

• Existing and/or already approved clearing (attributed 
with the relevant approval, such as Ministerial 

Section 8.3 – 
Receiving 
environment 
(page 151) 
Figure 2-4 



Environmental Review Document 
McPhee Creek Iron Ore Project 

Document ID v [2] 22/04/2022 xxiii 
Uncontrolled when printed. Refer to Atlas Iron ECMS for the latest version 

Task 
No. 

Required work Section and Page 
No.  

Statement number, or native vegetation clearing 
permits). 

• Habitat conditions (e.g. completely degraded, 
degraded, poor, good, very good, excellent). 

• Specific fauna habitats of the species proposed to be 
offset (attributed with the habitat type e.g. denning, 
roosting, foraging, etc.) 

• Previous or existing offsets, if relevant.   

 
 
Figure 7-3 
Impact 
Reconciliation 
Procedure – 
Appendix K 

41. In the circumstance that offsetting of residual significant 
impacts on MNES is a requirement, include a discussion of the 
consideration of the EPBC Environmental Offsets Policy 
including, but not limited to: 

a. The extent to which the proposed offset correlates to, 
and adequately compensates for, the residual 
significant impacts on MNES (this should include 
completion of an offsets guide and justification). 

b. The conservation gain to be achieved by the proposed 
offset, i.e. averting future loss, degradation or damage 
to the protected matter.   

Section 13.4 – 
Assessment of 
significant residual 
impact – EPBC Act 
(page 418) 
Section 13.5 – 
Proposed offsets 
(page 430) 

42. Demonstrate and document in the ERD how the EPA’s 
objective for this factor can be met and the predicted 
environmental outcomes. 

Section 8.7 – 
Environmental 
outcome (page 
211) 
Section 8.8 – 
Conclusion (page 
212) 
 
 

43. Relevant recovery plans, conservation advice and/or threat 
abatement plans for conservation significant species that are 
known to occur or are likely to occur in the vicinity of the 
Proposal area.  

Section 12.1.1 
Conservation 
Advice, Threat 
Abatement and 
Recovery Plans  
(page 306) 

Environmental Factor 4: Subterranean Fauna 
44. In accordance with EPA Technical Guidance: 

a. conduct a desktop study, incorporating existing 
regional subterranean fauna surveys and databases 

b. undertake surveys, in accordance with the 
requirements of relevant EPA Technical Guidance, in all 
areas of impact, to identify and characterise the 
diversity of subterranean fauna and subterranean 
fauna habitat, at a local and regional scale, that may 
be impacted directly and indirectly by the 
implementation of the Proposal.  This should include 
sampling inside and outside the impact areas and 
consider cumulative impacts.   

Section 9.3.1 – 
Studies and survey 
effort (page 214) 

45. Describe the characteristics of subterranean fauna habitat 
that may be impacted directly and indirectly by 
implementation of the Proposal during both construction and 
operations and describe the significance of these values in a 

Section 9.3 – 
Receiving 
environment 
(page 213) 
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Task 
No. 

Required work Section and Page 
No.  

local and regional context.  Include relevant geological and 
hydrological information to determine habitat suitability and 
connectivity, including inside and outside the impact areas. 

46. Provide figures and maps showing the extent of subterranean 
fauna habitat in relation to the Proposal and species 
distributions. 

Section 9.3 – 
Receiving 
environment 
(page 213) 

47. Describe and assess the extent of direct, indirect and 
cumulative impacts as a result of implementation of the 
Proposal during both construction and operations to 
subterranean fauna, taking into consideration the significance 
of fauna and fauna habitat.   

Section 9.4.3 – 
Potential impacts 
to troglofauna 
(page 234) 
Section 9.5.3 – 
Potential impacts 
to stygofauna 
(page 258) 

48. Quantify the extent of direct, indirect and cumulative impacts, 
including where feasible, percentages of habitat types to be 
disturbed or otherwise impacted. 

Section 9.4.3 – 
Potential impacts 
to troglofauna 
(page 234) 
Section 9.5.3 – 
Potential impacts 
to stygofauna 
(page 258) 

49. Describe and justify any proposed mitigation to reduce the 
potential impacts of construction and operation of the 
Proposal.  Include any proposed management and/or 
monitoring plans that will be implemented pre- and post-
construction to ensure residual impacts (direct and indirect) 
are not greater than predicted. 

Section 9.4.4 – 
Mitigation (page 
240) 
Section 9.5.4 – 
Mitigation (page 
259) 

50. Determine and quantify any significant residual impacts by 
applying the Residual Impact Significance Model in the WA 
Environmental Offsets Guidelines (2014 or any subsequent 
revisions). 

Section 13.3 – 
Assessment of 
significant residual 
impact – EP Act 
(page 410) 

51. Where significant residual impacts remain, propose an 
appropriate offsets package that is consistent with the WA 
Environmental Offsets Policy and Guidelines.   

Section 13.5 – 
Proposed offsets 
(page 430) 

52. Prepare a preliminary Mine Closure Plan, based on DMIRS Mine 
Closure Guidance – How to Prepare in Accordance with Part 1 
of the Statutory Guidelines (March 2020) and DMIRS Statutory 
Guidelines for Mine Closure Plans (March 2020), which outlines 
closure strategies. 

Mine Closure Plan 
– Appendix A 

53. Demonstrate and document in the ERD how the EPA’s 
objective for this factor can be met and the predicted 
environmental outcomes. 

Section 9.4.6 – 
Environmental 
outcome (page 
252) 
Section 9.5.6 – 
Environmental 
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Task 
No. 

Required work Section and Page 
No.  
outcome (page 
261) 

Environmental Factor 5: Social Surroundings 
54. Characterise and describe the social, cultural and heritage 

values within the Development Envelope and surrounds, in 
consultation with Traditional Owners, to identify any sensitive 
receptors and/or sites of significance that may be impacted 
by the Proposal. 

Section 10.3 – 
Receiving 
environment 
(page 262) 

55. Conduct investigations, including ethnographic and 
archaeological surveys in consultation with the Traditional 
Owners, to determine the significance of potential impacts 
(direct, indirect and cumulative) to social surroundings as a 
result of this Proposal.   

Section 10.3.3 – 
Aboriginal 
heritage values 
and cultural 
associations (page 
263) 

56. Describe and assess the potential impacts (direct, indirect, and 
cumulative) to social surroundings as a result of changes to the 
environment from the Proposal giving consideration to 
Traditional Owners and Pastoral Stations and their activities on 
the land. 

Section 10.4 – 
Potential impacts 
(page 270) 

57. Prepare a Cultural and Heritage Management Plan which 
provides evidence of consultation with Traditional Owners and 
specifies how the Proponent will minimise impacts to social, 
cultural and heritage values within the Development Envelope. 

Cultural and 
Heritage 
Management Plan 
– Appendix T 

58. Apply the mitigation hierarchy and discuss proposed 
objectives/outcomes, monitoring, management and 
mitigation measures where necessary to be implemented to 
appropriately avoid and minimise impacts to social 
surroundings. 

Section 10.5 – 
Mitigation (page 
272) 

59. Prepare a preliminary Mine Closure Plan based on DMIRS Mine 
Closure Plan Guidance – How to Prepare in Accordance with 
Part 1 of the Statutory Guidelines (March 2020) and DMIRS 
Statutory Guidelines for Mine Closure Plans (2020).  Provide 
details of consultation undertaken in preparing the MCP. 

Mine Closure Plan 
– Appendix A 

60. Demonstrate and document in the ERD how the EPA’s 
objective for this factor can be met and the predicted 
environmental outcomes. 

Section 10.7 – 
Environmental 
outcome (page 
281) 

Environmental Factor 6: Greenhouse Gas Emissions 
61. Characterise the sources of Scope 1 (direct) and Scope 2 

(indirect) greenhouse gas emissions from the Proposal. 
Section 11.5.1 – 
GHG inventory 
(page 286) 

62. Quantify the Scope 1 and Scope 2 emissions (annual and 
total) predicted over the life of the Proposal. 

Section 11.5.1 – 
GHG inventory 
(page 286) 

63. Quantify the greenhouse gas emissions intensity (quantity of 
CO2-e generated per saleable tonne of ore) from the Proposal 
and compare with similar projects. 

Section 11.5.1 – 
GHG inventory 
(page 286) 
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No. 

Required work Section and Page 
No.  

64. Demonstrate application of mitigation hierarchy to avoid and 
minimise greenhouse gas emissions. 

Section 11.6 – 
Mitigation (page 
291) 

65. Prepare and implement a Greenhouse Gas Management Plan 
which will: 

a. Identify and justify mitigation measures to reduce 
greenhouse gas emissions over the life of the Proposal 
including through improving performance, setting 
targets for reductions in emission and improving 
emissions intensity. 

b. Identify and justify commitments to implement 
appropriate carbon offset measures to offset emissions. 

Greenhouse Gas 
Management Plan 
– Appendix V 

66. Demonstrate and document in the ERD how the EPA’s 
objective for this factor can be met and the predicted 
environmental outcomes. 

Section 11.8 – 
Environmental 
outcome (page 
297) 
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Executive Summary 
Atlas Iron Pty Ltd (Atlas Iron, the Proponent) is proposing to develop a greenfield iron ore mine at 
McPhee Creek, located approximately 30 km north of Nullagine townsite on Mining Lease 45/1243 in 
the Pilbara region of Western Australia.  The Proposal includes the above and below water table 
mining of iron ore from five open cut pits, with a production rate of up to 14 million tonnes per annum 
(Mtpa) of ore over an expected life of 15 years. 

The Development Envelope can be accessed via public road approximately 266 km southwest from 
the town of Port Hedland, or by public road approximately 220 km north of Newman. 

Subject to approval, construction of the Proposal is planned to commence in 2022 with mining 
scheduled to occur from 2023 to approximately 2038.   

The general description of the Proposal is provided in Table ES0-1, with key elements of the Proposal 
outlined in Table ES0-2 and summarised as follows: 

• Above and below water table mining of five open cut pits (four of which extend below the water 
table). 

• Ore crushing and screening, and truck loading infrastructure. 
• Waste dumps, ore stockpile, topsoil stockpiles and sub-soil stockpiles. 
• Support facilities: including small scale power generation at each of the mine facilities (including 

but not limited to workshops and crusher), telecommunications tower, power infrastructure, 
workshops, hydrocarbon storage, explosive mixing and storage facilities, laydown areas and 
offices. 

• Linear infrastructure: including heavy and light vehicle access roads, conveyors, pipelines and 
power and communications distribution. 

• Infrastructure for surface water management: including diversion drains, levees and culverts.  
• Infrastructure for dewatering and groundwater abstraction for water supply. 
• Excess dewatered water management and associated infrastructure for discharge to surface 

water systems.   
• Construction and operation workforce accommodation camp/s. 
• Transport of ore to the existing Roy Hill Iron Ore Project, currently approved under Ministerial 

Statements 824 and 829, or other third parties.  

Table ES0-1: General description of the Proposal 

Items Details 

Proposal Title McPhee Creek Iron Ore Project 
Proponent Name Atlas Iron Pty Ltd  
Short Description  The Proposal is for the above and below water table mining of iron ore 

from five open cut puts, located approximately 30 km north of 
Nullagine.  The Proposal includes the development of mine pits and 
associated infrastructure, including but not limited to crushing and 
screening facilities, waste dumps, run of mine pad, access roads, 
power infrastructure, administration, accommodation camp, stockpile 
and laydown areas, borrow pits, groundwater bores and transfer 
infrastructure, explosive magazine, fuel storage and landfill.  

The Proposal will comprise clearing of up to 1,913 hectares (ha) (the ‘Conceptual Footprint’) within a 
Development Envelope of 4,465 ha. 
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Table ES0-2: Proposed extent of physical and operational elements 

Element  Location Proposed Extent  

Mine and associated 
infrastructure, including pits 
and waste dumps 

Within Development Envelope  Clearing of up to 1,913 ha 
within a Development 
Envelope of 4,465 ha  

Groundwater abstraction  Within Development Envelope  Abstraction of up to 16 GL/a 
groundwater for mine 
dewatering 

Surplus water management  McPhee Creek, Branch of 
McPhee Creek and Lionel 
Creek 

Controlled surface discharge 
of surplus water to three 
creeklines  

The key environmental factors relevant to this Proposal are the following: 

• Inland waters (Section 6) 
• Flora and vegetation (Section 7) 
• Terrestrial fauna (Section 8) 
• Subterranean fauna (Section 9) 
• Social surroundings (Section 10) 
• Greenhouse gas emissions (Section 11) 

In addition, the EPA is assessing the Proposal under an accredited assessment on behalf of the 
Commonwealth of Australia under s 87 of the Environment Protection and Biodiversity 
Conservation Act 1999 (EPBC Act).  The relevant Matter of National Environmental Significance (MNES) 
(the controlling provision) is ‘listed threatened species and communities’ (s 18 and s 18A of the EPBC 
Act).  Impacts on MNES are assessed in Section 12. 

A summary of the potential impacts identified for each key environmental factor are summarised in 
Table ES0-3, along with details of the proposed mitigation and management measures. 
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Table ES0-3: Summary of potential impacts, proposed mitigation and proposed environmental outcomes 

Key Environmental Factor 1: Inland Waters 
Potential 
impacts 

Direct impacts: 
• Alteration to groundwater aquifers due to abstraction of groundwater 
• Alteration of hydrological regimes of surface water systems, including pools, from disposal of surplus water 
• Alteration of hydrological regimes of surface water systems from installation of infrastructure and development of mine pits. 
Indirect impacts:  
Reduction in quality of groundwater and surface water as a result of: 
• Post closure formation of permanent or ephemeral pit lakes 
• Surface water discharge 
• Alteration of surface water quality from mine runoff including: 

o Waste dumps and waste fines storage 
o Increased sediments from infrastructure and drainage  
o Storage and handling of hazardous materials and waste. 

Mitigation 
hierarchy 

Avoidance: 
• Avoidance of mine dewatering is not possible for this Proposal 
• Avoidance of surface water discharge is not possible for this Proposal  
• Avoidance of interruption to surface water runoff is not possible 
• Surface water discharge of any water with potential to be contaminated with hydrocarbons or from Potentially Acid Forming (PAF) 

areas will be avoided. 
Minimisation: 
• The Proponent is investigating an early commencement of dewatering (subject to approvals) to minimise peak dewatering rates and 

subsequently reduce surplus water discharge rates and wetting fronts 
• Discharge rates will be managed between creeks to minimise impacts to pools and long term mounding in alluvial aquifers 
• Discharge locations will be constructed with scour and erosion protection  
• Only water that is surplus to operational requirements will be discharged  
• Surface water management during mining and closure will be designed to reduce, where practicable, adverse impacts on the natural 

function and environmental value of watercourses, water quality and sheet flow downstream of the mine area 
• Waste dumps will be designed and built to blend in with the surrounding landscape 
• Dewatered water will be utilised for operational water supply as much as possible 
• Surplus dewatered water quality will be monitored prior to discharge 
• PAF waste rock will be segregated and encapsulated within the waste landforms  
• Storage, handling and disposal of hazardous materials, waste and hydrocarbons will be in accordance with Proponent procedures 
• Spills and leaks of hydrocarbons will be cleaned up in accordance with Proponent procedures 
• A Water Management Plan (Appendix B) will be implemented.  
Rehabilitation: 
• Temporary infrastructure will be removed and natural flow paths, and catchments, re-established in these areas 
• Waste dumps at closure will be rehabilitated to ensure they are stable, and revegetated 
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Residual 
impacts, 
including 
assessment of 
significance 

No significant residual impacts.   

Proposed 
environmental 
outcomes 

• Formation of permanent pit lakes.  These will be groundwater sinks with respect to regional groundwater flows and will therefore not 
affect surrounding groundwater quality 

• Groundwater drawdown will occur.  No groundwater dependent pools or other licenced groundwater users are within the area of 
drawdown.  Based on the very slow rate of drawdown in the underlying aquifers and the regular recharge of alluvial systems where 
potential Groundwater Dependent Vegetation (GDV) occurs, the risk of impact to potential GDV is low 

• The pyritic shale units have been identified as PAF and excavated shales will be managed through segregation and encapsulation in 
waste dumps 

• Discharge to creeklines is not expected to have a significant impact to environmental values along creeklines.   
Assessment of 
offsets (if 
relevant) 

Not applicable.  
 
 

Key environmental factor 2: Flora and Vegetation  

Potential 
impacts 

Direct impacts:  
• Loss of native vegetation (including riparian vegetation) 
• Loss of individuals of Priority flora species.  
Indirect impacts:  
• Introduction or spread of weeds 
• Degradation or alteration of vegetation as a result of altered surface water flows around infrastructure 
• Impacts to GDV as a result of groundwater drawdown from mine dewatering 
• Impacts to riparian vegetation as a result of surplus water discharge to surface water systems 
• Degradation of vegetation through dust deposition.   

Mitigation 
hierarchy 

Avoidance: 
• The Proposal has been designed to reduce the extent of clearing required.  Clearing outside of the Development Envelope will be 

avoided. Clearing will only occur in approved ground disturbance areas, following the issue of a Ground Disturbance Permit (GDP) 
• Conceptual Footprint avoids direct impacts to Rosterllularia adscendens (P3) 
• The known Acacia aphanoclada (P1) individual present within the Development Envelope will be avoided 
• Introduction of new weeds and spread of existing weeds will be avoided through the implementation of hygiene procedures and 

weed management measures.  
Minimisation: 
• Conceptual Footprint minimises impacts to Priority flora as far as practicable 
• Clearing of no more than 1,913 ha within a Development Envelope of 4,465 ha 
• Vegetation clearing areas will be clearly demarcated in the field, in accordance with the Proponent’s Ground Disturbance Permit 

Procedure, and no clearing will occur outside the approved clearing areas 
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• Weed control will be undertaken, including targeted control of Rubber Bush (a Declared Pest) 
• Topsoil from weed risk areas will be separated from low risk areas to limit spread throughout the Development Envelope 
• Standard dust management measures will be utilised to minimise dust emissions and subsequent deposition on retained native 

vegetation in proximity to disturbance  
• Total volume of dewatering cannot be minimised.  However, the Proponent is investigating an early commencement of dewatering 

(subject to approvals) to minimise peak dewatering rates 
• Discharge rates will be managed between creeks to minimise impacts to pools and long-term mounding in alluvial aquifers  
• Discharge locations will be constructed with scour and erosion protection  
• Only water that is surplus to operational requirements will be discharged  
• Surface water management during operations and closure will be designed to reduce adverse impacts on the natural function and 

environmental value of watercourses, water quality and sheet flow downstream of the mine area 
• A Water Management Plan (Appendix B) will be implemented.  
Rehabilitation: 
• Topsoil will be recovered and stockpiled to a maximum height of 2 m to preserve the soil physical/chemical properties and seedbank   
• Stockpiled topsoil will be signposted to prevent accidental use or degradation of soil resources 
• Topsoil will be progressively re-spread over temporary construction areas or utilised for future rehabilitation 
• Waste dumps will be rehabilitated at closure to ensure they are stable and revegetated 
• Progressive rehabilitation will be undertaken as areas become available 
• Rehabilitation will occur with vegetation comprised of native species of local provenance in accordance with the Mine Closure Plan 

(Appendix A). 
Residual 
impacts, 
including 
assessment of 
significance 

Clearing of up to 1,913 ha of native vegetation in Good to Excellent condition. 
 

Proposed 
environmental 
outcomes 

• Clearing of up to 1,913 ha of native vegetation in Good to Excellent condition 
• Loss of individuals from two Priority flora species (Eragrostis crateriformis and Ptilotus mollis) 
• Impacts from groundwater drawdown are not predicted to impact potential GDV within, or beyond, the Development Envelope due 

to the very slow rate of drawdown in the underlying aquifers and the regular recharge of alluvial systems where potential GDV occurs   
• Surplus water discharge is not expected to significantly impact riparian vegetation due to the short term nature of peak discharges 

and the adaptation of creeks to highly variable flows. 

Assessment of 
offsets (if 
relevant) 

Clearing of up to 1,913 ha of native vegetation in Good to Excellent condition is required to be offset as per Impact Reconciliation 
Procedure.   
 

Key Environmental Factor 3: Terrestrial Fauna  

Potential 
impacts 

Direct impacts: 
• Loss and fragmentation of fauna habitat 
• Loss or injury of fauna individuals as a result of clearing (or other construction and operational interactions). 
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Indirect impacts:  
• Degradation or alteration of fauna habitat as a result of altered hydrological regimes and/or formation of pit lakes  
• Disturbance to fauna from noise, vibration and light 
• Habitat degradation associated with construction or mining activity, including transmission of weeds, dust or increased abundance 

of introduced fauna species. 
Mitigation 
hierarchy 

Avoidance: 
• Avoid direct impacts to areas of high-value fauna habitat, including one cave (CMPC-25) and five surface water pools, through the 

establishment of the Significant Fauna Exclusion Zone (SFEZ) 
• Avoid impacts to fauna habitat from the introduction of new weed species and spread of existing species through hygiene procedures 

and weed management  
• Avoid direct impacts to seven caves (CMPC-05, 09, 10, 13, 16, 20 and 21) in the Development Envelope 
• Avoid structural impacts to four potential/confirmed Ghost Bat day roosts (CMPC-10, 13, 21 and 25). Management measures are 

outlined in the Terrestrial Fauna Management Plan (Appendix M) 
• Avoid direct impacts to three surface water pools in the Development Envelope (WMPC-03, WMPC-22 and WMPC-29), noting that 

indirect impacts (i.e. a reduction) to the catchments may occur resulting in a modification of inflows and potential changes to the 
persistence of water in these pools 

• Avoid the introduction of new weed species and spread of existing weed species through the implementation of hygiene procedures 
and weed management measures. Key measures are outlined in the Terrestrial Fauna Management Plan (Appendix M) 

• Avoidance of impacts to fauna habitat from mine dewatering and surface water discharge is not possible for this Proposal  
• Avoidance of impacts to fauna habitat from the interruption to surface water runoff is not possible 
• Avoidance of impacts to fauna from dust is not possible. 
Minimisation: 
• Conceptual Footprint has been minimised as far as practicable to reduce clearing to no more than 1,913 ha of native vegetation 

(representing fauna habitat), including approximately 694.7 ha of high value fauna habitat within the Development Envelope 
• Vegetation clearing areas will be clearly demarcated in the field, in accordance with the Proponent’s Ground Disturbance Permit 

Procedure, and no clearing will occur outside the approved clearing areas  
• Vegetation clearing will commence from a disturbed edge to an undisturbed area, where practicable, to encourage mobile fauna 

to naturally relocate into adjacent areas 
• Vehicle strike will be minimised by enforcing speed limits within the Development Envelope  
• Access to SFEZ will be restricted  
• Barbed wire fencing will be avoided where possible.  If barbed wire fencing can’t be avoided, reflectors will be installed to deter bats 
• The value of blocking access to diurnal caves for Ghost Bat during breeding season will be investigated 
• Fencing will be installed around turkeys’ nests  
• Personnel and visitors will undergo site inductions and site awareness training  
• Signage will be installed along roads where appropriate  
• Significant fauna interactions/sightings are to be recorded to identify and better manage hotspots 
• Fauna entrapment within mine infrastructure or equipment will be minimised through implementation of the following measures: 

• All bins storing putrescible waste will have secure lids 
• Skip bins will have access/egress ramps 
• Domestic waste facilities will be fenced 
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• Operational water sources (tanks, ponds, dams) will be fenced and/or have fauna egress mats installed. 
• Lighting will be directed towards working areas only 
• Total volume of dewatering cannot be minimised. However, the Proponent is investigating an early commencement of dewatering 

(subject to approvals) to minimise peak dewatering rates and subsequently reduce surplus water discharge rates and wetting fronts 
• Discharge rates will be managed between creeks to minimise impacts to pools and long-term mounding in alluvial aquifers 
• Discharge locations will be constructed with scour and erosion protection 
• Only water that is surplus to operational requirement will be discharged 
• Surface water management during mining and closure will be designed to reduce adverse impacts of the natural function and 

environmental value of watercourses, water quality and sheet flow downstream of the mine area. A Water Management Plan will be 
implemented (Appendix B) 

• Weed control will be undertaken in areas around the clearing front and in retained native vegetation adjacent to cleared areas 
• Feral cat control will be undertaken in response to observations of activity (see Terrestrial Fauna Management Plan (Appendix M)) 
• Measures will be implemented to reduce feral predators including ensuring all bins storing putrescible waste have secure lids to avoid 

attracting fauna; recording feral fauna sightings; and implementing a feral cat control program 
• Standard dust management measures (As outlined in the Terrestrial Fauna Management Plan; Appendix M) will be implemented to 

minimise dust emissions.  This will include, but is not limited to, the use of water carts 
• A Terrestrial Fauna Management Plan (Appendix M) will be implemented.  
Rehabilitation: 
• Progressive rehabilitation will be undertaken as areas become available  
• Rehabilitation will occur with vegetation comprised of native species of local provenance in accordance with the Mine Closure Plan 

(Appendix A)   
• Waste dumps will be rehabilitated at closure and revegetated 
• Rehabilitation will incorporate fauna habitat niches through the incorporation of logs and rocks  
• Temporary infrastructure will be removed and natural flow paths, and catchments, re-established in these areas 
• Weeds will be managed during closure as part of the rehabilitation process.  

Residual 
impacts, 
including 
assessment of 
significance 

Clearing of up to 1,913 ha of vegetation in Good to Excellent condition comprising a range of different value terrestrial fauna habitat 
types, including approximately 694.7 ha of high value habitat.   

Proposed 
environmental 
outcomes 

• Clearing of up to 1,913 ha of native vegetation comprising a range of different value fauna habitat types.  Based on the Conceptual 
Footprint, the following clearing of fauna habitat types is expected to occur:  
o Gorge/Gully = 93.6 ha 
o Breakaway/Cliff = 17 ha 
o Drainage Line = 55 ha 
o Hillcrest/Hillslope = 504.6  
o Rocky Foothills = 900 ha 
o Spinifex Sandplain = 24.5 ha 
o Spinifex Stony Plain = 315.2 ha 
o Calcrete Plain = 3.1 ha  
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• Removal of up to 13 caves which are confirmed or potential roosts for Ghost Bat and/or Pilbara Leaf-nosed Bat 
• Impacts to up to 15 surface water pools   
• Surplus water discharge is not expected to significantly impact to the fauna values along the creeks due to the short term nature of 

peak discharges and the adaptation of these creeks to highly variable flows   
• Three confirmed SRE species and 13 potential SRE species occur within the Development Envelope; however, none will be significantly 

impacted. 
Assessment of 
offsets (if 
relevant) 

• Clearing of up to 1,913 ha of vegetation in Good to Excellent condition is proposed to be offset  
• Clearing of high value fauna habitat (approximately 694.7 ha) is proposed to be offset.  
 

Key Environmental Factor 4: Subterranean Fauna 

Potential 
impacts 

Direct impacts: 
• Removal of subterranean fauna habitat 
• Loss of subterranean individuals 
• Loss of stygofauna habitat through groundwater abstraction. 
Indirect impacts:  
• Degradation of subterranean fauna habitat from clearing, vibration, changes in surface hydrology or contamination.   

Mitigation 
hierarchy 

Avoidance: 
• Impacts to an area of key troglofauna habitat has been avoided through the retention of Avon West, which is not planned to be 

developed 
• Approximately 2.2 ha of high suitability habitat for troglofauna has been avoided within the proposed topsoil stockpile area.  
• Fifteen troglofauna taxa are known only from the proposed Crescent Moon pit.  With no mitigation strategy, risks to all 15 species would 

be considered high.  Therefore, in order to address this unacceptable impact, the Proponent commits to mining only 50% of the surface 
extent within Crescent Moon, until such a time that it can be demonstrated that the troglofauna habitat of Crescent Moon occurs in 
areas outside those to be impacted either through additional habitat modelling and/or additional sampling.   

Minimisation: 
• Connected medium and high suitability habitat will be retained through Avon West 
• Groundwater drawdown will be minimised to that which is required for implementation of the Proposal 
• Hydrocarbon management measures will minimise the potential for contamination of stygofauna habitat.  
Rehabilitation: 
• Areas that are no longer in use will be rehabilitated as soon as practicable 
• Progressive rehabilitation will be undertaken which will assist in re-establishing nutrient flows into the subterranean environment.   

Residual 
impacts, 
including 
assessment of 
significance 

Through the implementation of the proposed Crescent Moon strategy, no significant residual impacts to troglofauna or stygofauna are 
expected.  
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Proposed 
environmental 
outcomes 

Troglofauna – Main Range  
• Removal of up to 30% of suitable AWT troglofauna habitat within the Main Range 
• Retention of approximately 70% of suitable AWT troglofauna habitat within the Main Range (including Avon West) 
• Direct impacts to four troglofauna taxa considered at medium risk of impact from the Proposal including:  

o Anillini `sp. McP2`  
o Pselaphinae `sp. McP`  
o Chilenophilidae `sp. McP`  
o Pauropoda `sp. McP`.  

• No significant residual impact to troglofauna taxa and/or troglofauna habitats within the Main Range due to the following:  
o 3D habitat modelling has confirmed that suitable habitat is highly connected/ continuous inside and outside of the proposed pits 

within the Main Range  
o There are no potential habitat barriers in the Main Range that would be expected to limit the occurrence of these troglofauna 

species to the proposed pits 
o Many other troglofauna species found within the Main Range occur more widely throughout the extent of suitable habitat at the 

Main Range and/ or at Avon West 
o Almost 70% of the suitable habitat AWT will be retained in the Main Range and Avon West, and it is reasonable to expect that these 

areas will continue to provide suitable refugial habitats for troglofauna species affected by the proposed mining. 
Troglofauna – Crescent Moon 
• Removal of up to 48% of suitable AWT troglofauna habitat within Crescent Moon 
• Retention of approximately 52% of suitable AWT troglofauna habitat within Crescent Moon, which is likely to represent an 

underestimation of the suitable habitat that will remain post-mining within the wider area 
• Fifteen troglofauna taxa are known only from the proposed Crescent Moon pit.  With no mitigation strategy, risks to all 15 species would 

be considered high.  Therefore, in order to address this unacceptable impact, the Proponent commits to mining only 50% of the surface 
extent within Crescent Moon, until such a time that it can be demonstrated that the troglofauna habitat of Crescent Moon occurs in 
areas outside those to be impacted either through additional habitat modelling and/or additional sampling   

• Under this scenario, the known records of the following six troglofauna species will be directly impacted by the Proposal at Crescent 
Moon: 
o Pauropoda ‘sp. Biologic-PAUR024` 
o Pauropoda `sp. Biologic-PAUR025` 
o Hanseniella `sp. Biologic-SYMP033` 
o Armadillidae `sp. Biologic-ISOP031` 
o Linyphiidae `sp. Biologic-ARAN026` 
o Trinemura `sp. Biologic-ZYGE032` 

Stygofauna  
• No direct impacts to stygofauna associated with habitat removal from BWT mining as no, or very little, suitable habitat occurs within 

the areas proposed for BWT mining 
• A reduction of potential stygofauna habitat within the proposed pits is not considered to be significant given the lack of stygofauna 

specimens occurring in these areas 
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• No significant impact to stygofauna from indirect impacts associated with habitat degradation which will be highly localised and 
minimal 

• Implementation of the Proposal can meet the EPA’s objective for stygofauna.   
Assessment of 
offsets (if 
relevant) 

No offsets are required.   

Key Environmental Factor 5: Social Surroundings 

Potential 
impacts 

Direct impacts: 
• Disturbance to sites of cultural and heritage significance 
• Restriction of access to country to Traditional Owners 
• Altered amenity as a result of changes to landforms or installation of infrastructure.  
Indirect impacts:  
• Disturbance to sites of cultural significance as a result of altered hydrological regimes 
• Disturbance to sites of cultural significance as a result of dust and vibrations 
• Disturbance to broader cultural associates as a result of environmental changes to country. 

Mitigation 
hierarchy 

Avoidance: 
• Conceptual Footprint amended to avoid key heritage sites with ongoing refinement of the Mine Plan to maximise site avoidance 
• Salvage of heritage materials will be undertaken by the Njamal, supported by the Proponent, prior to direct impact 
• Heritage sites will be demarcated and identified as no-go areas for site personnel 
• Avoidance buffers will be established around retained heritage sites, in consultation with Njamal. 
Minimisation: 
• Disturbance will be managed through the Proponent’s Ground Disturbance Permit Procedure to avoid unauthorised disturbance to 

sites and places of cultural significance   
• Appropriate education of the workforce will occur through a Cultural Awareness Training program involving Njamal representatives 
• The Proponent will continue to consult with the Bonney Downs pastoral lessee to ensure impacts of the Proposal on their activities/land 

use are minimised 
• Where safe to do, ongoing access to the Development Envelope will be provided to the Njamal during construction and operations 

through: 
o Involvement of Njamal people in flora, fauna, water and heritage site monitoring  
o Potential creation of additional access tracks to specific heritage sites (if required)  

• Waste dumps will be designed to blend in with the surrounding landscape  
• Standard dust management measures will be implemented to minimise potential airborne dust emissions and associated impacts to 

amenity 
• A Cultural Heritage Management Plan (Appendix T) will be implemented.   
Rehabilitation: 
• Post-closure access to sites of cultural significance will be maintained  
• Upon closure, revegetation works will be implemented in accordance with the approved Mine Closure Plan (Appendix A) 
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• The Proponent will investigate the feasibility of creating alternative surface water features adjacent to pits to provide alternative water 
sources for native fauna of value to Njamal (to be detailed in Mine Closure Plan; Appendix A) 

• Seed collection prior to/during construction and operations for use in the rehabilitation (including Njamal representatives).   
Residual 
impacts, 
including 
assessment of 
significance 

The Proponent acknowledges the cultural values present within the Development Envelope to the Njamal Traditional Owners and further 
consultations will be ongoing to manage impacts to these values.   

Proposed 
environmental 
outcomes 

• Impacts to several surface water pools, noting that the permanent pools are identified as of value to the Njamal 
• Impacts to a number of sites of heritage value to the Njamal within the Development Envelope.  The exact number of sites and extent 

of impacts will be further discussed with the Njamal during proposed on-country consultation in support of Aboriginal Heritage Act 
1972 (AH Act) approvals, and at a MALC meeting 

• Removal of approximately 670.2 ha of high value habitat for palkundji (Pilbara Olive Python).  This species has been identified as it is 
recognised as important to the Njamal. 

Assessment of 
offsets (if 
relevant) 

Offsets are proposed for the removal of approximately 670.2 ha of high value habitat for palkundji (Pilbara Olive Python).   
 
 

Key Environmental Factor 6: Greenhouse Gas Emissions 

Potential 
impacts 

Direct impacts: 
• Generation of greenhouse gas emissions through electricity generation 
• Generation of greenhouse gas emissions through diesel combustion by fixed and mobile equipment 
• Vegetation clearance. 

Mitigation 
hierarchy 

Avoid: 
• Removal of site-based processing avoids need for additional electricity usage 
• Optimisation of haul routes and truck operation 
• Increase operation efficiency through mine planning, design and scheduling 
• Manage vegetation clearing in accordance with the Ground Disturbance Procedure 
Reduce:  
• Options have been assessed and the most appropriate option chosen to avoid GHG emissions.  This is described in detail in the 

Greenhouse Gas Management Plan (Appendix V) 
• Limit clearing to 1,913 ha within the Development Envelope 
• Utilisation of solar power where practicable 
• Use of diesel fuel additive 
• Optimise design of mine to reduce pump/conveyor distances and corresponding electricity usage  
• Selection of energy efficient mobile equipment 
• Optimise blasting techniques to improve dig rates which subsequently increases digger utilisation and reduces truck idle times, resulting 

in reduced fuel use 
• Reducing emissions in accordance with the interim targets set in the Greenhouse Gas Management Plan (Appendix V) 
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• Limit double handling to reduce the total material transported  
• Use buses/carpooling to transport personnel between airport and site 
• Locate accommodation in close proximity to Mine Operations Facility to reduce travel 
• Regular inspection, maintenance and replacement of equipment so that energy efficiency is maximised during the life of the item 
• Design and construction of accommodation camp and support facilities to sustainable standards 
• Use of solar photo-voltaic panel powered lighting and pumps where possible 
• Implement energy management, optimisation and efficiency plans and initiatives 
• Comply with the National Greenhouse and Energy Reporting  
• Undertake a 5-yearly assessment of reasonable and practicable emission reduction equipment and technologies. 
• Investigate feasibility of mining fleet electrification. 

Residual 
impacts, 
including 
assessment of 
significance 

No significant residual impacts.   

Proposed 
environmental 
outcomes 

• Annual average GHG emissions (Scope 1) over the life of the Proposal are estimated to be 56,711 t CO₂-e   
• The Proposal/s carbon intensity is estimated to be 0.0057 t CO₂-e per tonne of ore produced  
• The Proposal’s contribution to State and National emissions is minimal, accounting for less than 0.1% of total State emissions and less 

than 0.02% of total national emissions 
• The carbon intensity of the Proposal reduces over the life of the mine, despite the production rate remaining at 10 Mtpa, as GHG 

emissions reduce due to lower diesel combustion as mine development progresses.   
Assessment of 
offsets (if 
relevant) 

No offsets are proposed due to annual average emissions being less than 100,000 t CO₂-e which is the level over which the EPA generally 
assesses a proposal (EPA 2020b). 
 
 

Matters of National Environmental Significance 

Potential 
impacts 

MNES species identified as potentially occurring within the Development Envelope include: 
• Northern Quoll (Dasyurus hallucatus) 
• Night Parrot (Pezoporus occidentalis) 
• Ghost Bat (Macroderma gigas) 
• Pilbara Leaf-nosed Bat (Rhinonicterus aurantia) 
• Pilbara Olive Python (Liasis olivaceus barroni) 
• Greater Bilby (Macrotis lagotis) 
• Northern Brushtail Possum (Trichosurus vulpecula arnhemensis).  

Mitigation 
hierarchy 

Avoidance: 
• The Proposed Action will avoid direct impacts to seven of the 20 potential bat roosts (CMPC-05, CMPC-09, CMPC-10, CMPC-13, CMPC-

16, CMPC-20 and CMPC-21) in the Development Envelope   
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• The Proposed Action will avoid structural impact to four retained Ghost Bat day roosts (CMPC-10, 13, 21 and 25). Management 
measures are outlined in the Terrestrial Fauna Management Plan (Appendix M) 

• The Proponent expects to be able to avoid direct impacts to three pools (WMPC-03, WMPC-22 and WMPC-29), noting that indirect 
impacts (i.e. a reduction) to the catchments may still occur resulting in a modification of inflows and potential changes to the 
persistence of water in these pools 

• The Proponent has designed the Proposed Action to avoid direct impacts to areas of high value habitat through establishment of the 
SFEZ.  This includes retaining one bat roost (CMPC-25) and five surface water pools:  
o WMPC-21 (permanent) 
o WMPC-18 (semi-permanent) 
o WMPC-19, WMPC-20 and WMPC-32 (temporary/seasonal). 

• The Proposed Action has been designed to avoid impacts to high value fauna habitats within the SFEZ  
• The Proponent commits to avoiding the introduction of new weed species and spread of existing weed species through the 

implementation of hygiene procedures and weed management measures. Key measures are outlined in the Terrestrial Fauna 
Management Plan (Appendix M)  

• A study undertaken by Bullen and Creese (2014) indicated that sound levels of up to 70 dB are unlikely to result in Ghost Bat or Pilbara 
Leaf-nosed Bat leaving their roost.  Noise modelling predicts that noise will not exceed 70 dB at the seven caves being retained in the 
Development Envelope and SFEZ 

• Avoidance of impacts to fauna habitat from mine dewatering and surface water discharge is not possible for this Proposal  
• Avoidance of impacts to fauna habitat from the interruption to surface water runoff is not possible 
• Avoidance of impacts to fauna from dust is not possible.  
Mitigation:  
• The Conceptual Footprint has been minimised as far as practicable to reduce clearing to no more than 1,913 ha of native vegetation 

(representing fauna habitat), including approximately 694.7 ha of high value fauna habitat within the Development Envelope 
• Clearing areas will be clearly demarcated in the field and no clearing will occur outside the approved clearing areas under the 

Ground Disturbance Permit Procedure   
• Vegetation clearing will commence from a disturbed edge to an undisturbed area, where practicable, to encourage mobile fauna 

to naturally relocate into adjacent areas 
• Vehicle strike will be minimised by enforcing speed limits within the Development Envelope  
• Barbed wire fencing will be avoided where possible.  If barbed wire fencing can't be avoided, reflectors will be installed to deter bats   
• The Proponent will investigate the value of blocking access to diurnal caves for Ghost Bat during breeding season, with input from an 

appropriate biological sciences specialist, when mining activities are in the vicinity  
• Fencing will be installed around turkeys’ nests 
• Personnel and visitors will undergo inductions and site awareness training 
• Signage will be installed along roads where appropriate 
• Significant fauna interactions/sightings are to be recorded to identify and better manage hotspots 
• A pre-clearance survey for Greater Bilby burrows will be undertaken within Spinifex Sandplain habitat 
• Fauna entrapment within mine infrastructure or equipment will be minimised through implementation of the following measures: 

• All bins storing putrescible waste will have secure lids 
• Skip bins will have access/egress ramps 
• Domestic waste facilities will be fenced 
• Operational water sources (tanks, ponds, dams) will be fenced and/or have fauna egress mats installed. 



Environmental Review Document 
McPhee Creek Iron Ore Project 

Document ID v [2] 22/04/2022 xl 
Uncontrolled when printed. Refer to Atlas Iron ECMS for the latest version 

• Total volume of dewatering cannot be minimised.  However, the Proponent is investigating an early commencement of dewatering 
(subject to approvals) to minimise peak dewatering rates and subsequently reduce surplus water discharge rates and wetting fronts 

• Discharge rates will be managed between creeks to minimise impacts to pools and long-term mounding in alluvial aquifers 
• Discharge locations will be constructed with scour and erosion protection 
• Only water that is surplus to operational requirement will be discharged 
• Surface water management during mining and closure will be designed to reduce adverse impacts of the natural function and 

environmental value of watercourses, water quality and sheet flow downstream of the mine area. A Water Management Plan will be 
implemented (Appendix B)    

• Lighting will be directed towards work areas only  
• Weed control will be undertaken in areas around the clearing front and in retained native vegetation adjacent to cleared areas   
• Feral cat control will be undertaken in response to observations of activity 
• Additional measures will be implemented to reduce feral predators, including ensuring all bins storing putrescible waste have secure 

lids to avoid attracting fauna and recording feral fauna sightings 
• Standard dust management measures (as outlined in the Terrestrial Fauna Management Plan, Appendix M) will be implemented to 

minimise dust emissions.  This will include, but is not limited to, the use of water carts.   
Rehabilitation 
• Progressive rehabilitation will be undertaken as area become available 
• Rehabilitation will occur with vegetation comprised of native species of local provenance in accordance with the Mine Closure Plan 

(Appendix A) 
• Rehabilitation will incorporate fauna habitat niches through the incorporation of logs and rocks 
• Waste dumps will be rehabilitated at closure and revegetated 
• Temporary infrastructure will be removed, and natural flow paths and catchments re-established in these areas 
• Weeds will be managed during closure as part of the rehabilitation process 

Residual 
impacts, 
including 
assessment of 
significance 

Clearing of up to 1,913 ha of vegetation in Good to Excellent condition comprising a range of different value terrestrial fauna habitat 
types, including approximately 694.7 ha of high value habitat.   

Proposed 
environmental 
outcomes 

• Clearing of up to 1,913 ha of native vegetation comprising a range of different value fauna habitat types.  Based on the Conceptual 
Footprint, the following clearing of fauna habitat types is expected occur:  
o Gorge/Gully = 93.6 ha 
o Breakaway/Cliff = 17 ha 
o Drainage Line = 55 ha 
o Hillcrest/Hillslope = 504.6  
o Rocky Foothills = 900 ha 
o Spinifex Sandplain = 24.5 ha 
o Spinifex Stony Plain = 315.2 ha 
o Calcrete Plain = 3.1 ha.  

• Removal of up to 13 caves which are confirmed or potential roosts for Ghost Bat and Pilbara Leaf-nosed Bat 



Environmental Review Document 
McPhee Creek Iron Ore Project 

Document ID v [2] 22/04/2022 xli 
Uncontrolled when printed. Refer to Atlas Iron ECMS for the latest version 

• Impacts to up to 15 surface water pools.  Noting that the Proponent expects to be able to avoid direct impacts to three pools (WMPC-
03, WMPC-22 and WMPC-29), however indirect impacts (i.e. a reduction) to the catchments may occur resulting in a modification of 
inflows and potential changes to the persistence of water in these pools 

• Surplus water discharge is not expected to significantly impact to the fauna values along the creeks due to the short term nature of 
peak discharges and the adaptation of these creeks to highly variable flows.   

Assessment of 
offsets (if 
relevant) 

• Clearing of up to 1,913 ha of vegetation in Good to Excellent condition is proposed to be offset 
• Clearing of high value MNES fauna habitat (approximately 694.7 ha) is proposed to be offset.  
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1 Introduction 
Atlas Iron Pty Ltd (Atlas, the Proponent) is proposing to undertake above and below water table 
mining of iron ore approximately 30 km north of Nullagine, in the Pilbara region of Western Australia.   

1.1 The Proponent 

Atlas Iron Pty Ltd. is the Proponent for the McPhee Creek Iron Ore Project (this Proposal).  The Proponent 
details are provided in Table 1-1. 

Table 1-1: Proponent identification 

Item Detail 
Proponent Atlas Iron Pty Ltd (Atlas) 
CAN 110 396 168 
Address Level 17, Raine Square 

300 Murray Street 
PERTH WA 6000 

Contact Spencer Shute 
Principal Environment and Approvals Advisor  
Ph: 08 6228 8000 
Email: spencer.shute@atlasiron.com.au  

1.2 Purpose and scope of this document  

The purpose of this Environmental Review Document (ERD) is to present sufficient information on the 
Proposal and the effects of the Proposal on the environment to allow assessment of the Proposal under 
Part IV of the Environmental Protection Act 1986 (EP Act).  The ERD has been prepared in accordance 
with the Environmental Scoping Document (ESD) approved by the Western Australian Environmental 
Protection Authority (EPA) on 24th August 2021, and in accordance with EPA guidance. 

This ERD presents detailed information on each of the environmental factors nominated by the EPA as 
‘key’ environmental factors that the Proposal’s implementation could significantly impact.  The ERD 
considers all phases of Proposal implementation including construction, commissioning, operation 
and closure.  Cumulative impacts with other projects are also addressed. 

The potential impacts to key environmental factors are described in detail and assessed using relevant 
studies specific to the Proposal.  This ERD summarises and describes the environmental studies 
conducted for the Proposal as relevant to the Environmental Impact Assessment (EIA) and copies of 
the technical reports used in preparing the ERD are provided as appendices.   

This ERD also satisfies the requirements for an accredited assessment under the Environment Protection 
and Biodiversity Conservation Act 1999 (EPBC Act) and includes assessment of potential significant 
impacts of the Proposal to Matters of National Environmental Significance (MNES) (Section 12). 
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2 Proposal 

2.1 Background  

The Proponent is proposing to develop a greenfield iron ore mine at McPhee Creek, located 
approximately 30 km north of Nullagine townsite on Mining Lease 45/1243 in the Pilbara region of 
Western Australia (Figure 2-1).  The Proposal includes the above and below water table mining of iron 
ore from five open cut pits, with a production rate of up to 14 million tonnes per annum (Mtpa) of ore 
over an expected life of 15 years. 

The Development Envelope can be accessed via public road approximately 266 km southwest from 
the town of Port Hedland, or by public road approximately 220 km north of Newman. 

Subject to approval, construction of the Proposal is planned to commence in 2022 with mining 
scheduled to occur from 2023 to approximately 2038.   

2.2 General proposal description 

The general proposal description is summarised in Table 2-1. 

Table 2-1: General proposal description 

Summary of the Proposal 
Proposal title McPhee Creek Iron Ore Project 
Proponent name Atlas Iron Pty Ltd  
Short description The Proposal is for the above and below water table mining of 

iron ore from five open cut puts, located approximately 30 km 
north of Nullagine.  The Proposal includes the development of 
mine pits and associated infrastructure, including but not limited 
to crushing and screening facilities, waste dumps, run of mine 
pad, access roads, power infrastructure, administration, 
accommodation camp, stockpile and laydown areas, borrow 
pits, groundwater bores and transfer infrastructure, explosive 
magazine, fuel storage and landfill.  

 

2.3 Proposal elements  

Key elements of the Proposal are summarised in Table 2-2 and discussed below.  

Table 2-2: Proposed extent of physical and operational elements 

Element  Location Proposed Extent  
Physical elements 
Mine and associated 
infrastructure, including pits 
and waste dumps 

Within Development Envelope 
(Figure 2-2) 

Clearing of up to 1,913 ha 
within a Development 
Envelope of 4,465 ha  

Operational elements 
Groundwater abstraction  Within Development Envelope 

(Figure 2-2) 
Abstraction of up to 16 GL/a 
groundwater for mine 
dewatering 

Surplus water management  McPhee Creek, Branch of McPhee 
Creek and Lionel Creek (Figure 2-2) 

Controlled surface discharge 
of surplus water to three 
creeklines  
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The Proposal will comprise clearing of up to 1,913 hectares (ha) (the ‘Conceptual Footprint’) within a 
Development Envelope of 4,465 ha (Figure 2-2). 

• Above and below water table mining of five open cut pits (four of which extend below the water 
table). 

• Ore crushing and truck loading infrastructure. 
• Waste dumps, ore stockpile, topsoil stockpiles and sub-soil stockpiles. 
• Support facilities: including small scale power generation at each of the mine facilities (including 

but not limited to workshops and crusher), telecommunications tower, power infrastructure, 
workshops, hydrocarbon storage, explosive mixing and storage facilities, laydown areas and 
offices. 

• Linear infrastructure: including heavy and light vehicle access roads, conveyors, pipelines and 
power and communications distribution. 

• Infrastructure for surface water management: including diversion drains, levees and culverts.  
• Infrastructure for dewatering and groundwater abstraction for water supply. 
• Dewatering water management and associated infrastructure for discharge to surface water 

systems.   
• Construction and operation workforce accommodation camp/s. 
• Transport of ore to the existing Roy Hill Iron Ore Project, currently approved under Ministerial 

Statements 824 and 829, or other third parties.  

Exclusions 

Additional processing of the product once it leaves the Development Envelope is outside of the scope 
of this Proposal and will be undertaken in accordance with relevant regulatory requirements with 
additional approvals acquired as necessary.  

To date, various exploration and investigation activities have been completed in support of the 
Proposal.  These include the clearing of access tracks and drill pads, for both resource and 
groundwater studies, and the construction of an accommodation camp to support these activities.  
Clearing of approximately 27 ha has occurred to date for these purposes, with clearing undertaken 
in accordance with the Mining Act 1978 (WA) (Mining Act).  

The scope of the Proposal subject to assessment under Part IV of the EP Act and the EPBC Act therefore 
excludes the following low impact activities: 

• Utilisation and/or refurbishment of existing infrastructure including access tracks and 
accommodation camp. 

• Ongoing low impact exploration and investigation activities to inform resource definition and the 
environmental impact assessment of the Proposal. 

• Development and use of groundwater supplies to support the exploration and investigation 
activities described above.  

Any new ground disturbance to support the above activities will be minimised and located to avoid 
significant environmental and heritage features.  Approvals for the proposed ongoing exploration and 
investigation activities will be sought separately under the EP Act, Mining Act and Rights in Water and 
Irrigation Act 1914 (WA), as required.  
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2.4 Detailed description of Proposed elements  

2.4.1 Mining 

Mining will use conventional drill and blast, load, and haul methods, with a production rate of up to 
14 Mtpa of ore.  Five pits will be developed being, Murray, Avon, Ord, Nicholson and Crescent Moon 
(Figure 2-2).   A portion of the ore is located below the water table, in all pits except Crescent Moon, 
and as such dewatering will be required.  It is anticipated that up to 16 GL/a of dewatering will initially 
be required, which will decrease over the life of the mine.  Mining will be undertaken on a 24-hour 
basis, seven days a week.   

Clearing of up to 1,913 ha of vegetation will be required.  The expected footprint of the Proposal is 
referred to as the Conceptual Footprint throughout this ERD; however, the exact location of the 
footprint may change as mine planning progresses.  All environmental values that may be impacted 
by the Proposal are considered in this ERD.   

Where accessible, topsoil and vegetation will be removed during early development and stockpiled 
in adjacent well-drained areas.  Topsoil stockpiles will be managed appropriately so that the material 
will be available for future rehabilitation operations. 

Iron ore from the Proposal may be subject to further processing off site, which does not form part of 
this application. 

2.4.2 Processing 

Once blasted, broken ore and waste rock will be loaded separately into haul trucks.  Ore will be 
transported via the haul road network to the Run of Mine (ROM) pad.  Crushing may be undertaken 
using a dry crushing and screening facility.  No tailings or wet waste product will be produced. 

Following mining, iron ore from the Proposal will be stockpiled for transport via trucks off the 
Development Envelope.  

2.4.3 Haulage  

Ore will be transported by truck to the existing Roy Hill Iron Ore Project, or other third parties for 
processing, or may be on sold as direct shipping ore.  Any processing at third party locations is outside 
of the scope of this Proposal.  

2.4.4 Waste rock management  

Waste rock will initially be used to construct infrastructure (e.g. access roads and ramps, ROM and 
stockpile bases, drainage structures and safety bunds), with the remainder stored in above ground 
waste dumps or in-pit. 

2.5 Proposal alternatives 

2.5.1 Justification for the Proposal 

The Proposal will supply ore for approximately 15 years and will contribute to the supply of ore to the 
global market from the Proponent’s Pilbara operations.  The ore from the Proposal will ensure 
continued supply of tonnes and optimal product blending, with the potential to utilise infrastructure 
already established at the existing approved Roy Hill project, or other third party infrastructure.   
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2.5.2 Benefits of the Proposal  

There are a number of significant social, economic and environmental benefits to be gained from the 
Proposal, including:  

• capital expenditure to benefit the economy 
• earnings which generate royalties and taxes to government 
• permanent employment positions 
• direct and indirect employment and training opportunities 
• opportunities for indigenous employment 
• baseline environmental studies that have been undertaken to support this proposal and ongoing 

environmental monitoring during the life of the Mine, which expands on the knowledge base of 
the flora and fauna in the Pilbara region of WA. 

2.5.3 Alternative locations and designs considered  

The Proposal design has been planned to avoid direct impacts and minimise indirect impacts to key 
environmental values, where possible.  Early in mine planning, an extensive gorge system with pools 
and a high number of MNES records (including 19 Northern Quoll records, 69 acoustic recordings of 
Pilbara Leaf-nosed Bat and one Pilbara Olive Python record) was identified and excluded from all 
mine planning from 2015.  This area is referred to as the Significant Fauna Exclusion Zone (SFEZ) and 
avoids direct impacts and minimises indirect impacts on this high value habitat.  The SFEZ lies wholly 
within the boundary of the Development Envelope; however, has been excluded from, and does not 
form part of the 4,465 ha Development Envelope. 

The SFEZ is connected to corridors of fauna habitat that extend outside of the Development Envelope, 
allowing fauna to disperse to the wider area and access undisturbed areas of the Development 
Envelope (Figure 2-3).  In addition to the habitat types that will remain within and extend outside of 
the Development Envelope and SFEZ, there are a number of important habitat features that will 
remain available for fauna.  This includes bat caves and surface water pools being retained within the 
SFEZ and those that occur outside of the Development Envelope (further discussed in Section 12.6). 
The connectivity of the SFEZ to the habitat available outside of the Development Envelope, as well as 
the important habitat features outside of the Development Envelope will  minimise predator choke 
points or significant alteration to existing predator/prey relationships. 

Further consideration of project-specific alternatives is detailed in Table 2-3.
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Table 2-3: Consideration of alternatives 

Aspect Proposal  Alternatives Considered Rationale for option chosen  
Development 
Envelope 

Current 4,465 ha • Larger development envelope to 
the east. 

• As design progressed the 
development envelope was reduced 
wherever possible to reduce the area 
of potential disturbance to 
environmental and cultural values.   

Mining rate, 
schedule and 
timing 

14 Mtpa Various mining rates have been 
considered over life of mine: 
• 4 Mtpa blending strategy 

commencing July 2023, then up to 
10 Mtpa in 2032 

• 10 Mtpa commencing in 2033 

• The final option selected allows for 
the most appropriate ore quality/ 
blending and pit optimisation.    

 

Mine pit design Mining of 50% of the surface 
extent of Crescent Moon pit until 
such a time that it can be 
demonstrated that connected 
troglofauna habitat of Crescent 
Moon occurs in areas outside 
those to be impacted.   

Mining of the whole of the Crescent 
Moon pit. 

• Ensure sufficient troglofaunal habitat 
remains to maintain species diversity. 

Tailings and 
processing 

Any processing required will be 
undertaken at third party sites 
utilising existing approved 
facilities.   

• Locating processing and tailings 
facilities at McPhee Creek.  
including different sized and types 
of crushers. 

• Reduction in clearing footprint 
(construction and operations) to 
reduce impact to flora and 
vegetation and fauna habitat.  

• Reduced closure requirements 
especially for the tailings facility.  

• Reduced water supply for processing 
of ore. 

• Existing infrastructure already 
available for use. 

Site layout The site layout has been designed 
to avoid significant environmental 
and heritage assets, where 
possible.   

• Not including the significant fauna 
exclusion zone. 

• Not adjusting designs to avoid 
significant heritage assets where 
possible. 

The site layout has been developed to: 
• Minimise construction of new roads 
• Avoid significant fauna habitat 

features.  
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Aspect Proposal  Alternatives Considered Rationale for option chosen  
• Not considering 

environmental/heritage aspects 
during design and location 
selection of Non-Process 
Infrastructure. 

• Avoid significant heritage assets 
where possible. 

• Minimise clearing requirements.  
• Reduce haul distances.   

Power Supply Use of diesel powered generators. • Tapping into adjacent power 
generation and transmission to site.   

• Connecting to nearby power 
network would result in excessive cost 
for small power demand and limited 
capacity.  

• Reduced need to construct power 
infrastructure. 

• Generators can be placed in key 
areas on the site requiring power.   

Transport options Transportation via truck to third 
party, such as Roy Hill Mine, 
utilising the existing road network.   

• Transportation via truck to Port 
Hedland. 

• Development of private haul road 
to Roy Hill Mine. 

• Development of 150 km slurry 
pipeline.  

• Construction of long distance 
conveyors.  

• Light rail.   

• Reduced clearing footprint for 
infrastructure to reduce impact to 
flora and vegetation and fauna 
habitat.   

• Ability to transport all product size 
types.  

• Reduced risk of product spills from 
pipelines or conveyors.  

• Ability to invest in upgrade of Marble 
Bar road to improve safety for public 
and other users. 

Excess water 
disposal 

Use of water for operational 
purposes in the first instance. 
Three creek discharge locations 
and optimised discharge rates for 
disposal of excess water  

• Managed aquifer recharge 
• Nine creek discharge locations 

were originally assessed.  
• Multiple discharge rates were 

investigated.     
• Transfer of water to other users. 

• Reinjection for managed aquifer 
recharge was not considered viable 
as the orebody aquifer is highly 
transmissive and reinjection could 
result in recirculation; and the 
surrounding fractured rock aquifers 
have low transmissivity and 
reinjection would be unlikely to be 
successful.  
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Aspect Proposal  Alternatives Considered Rationale for option chosen  
• Discharge remains upstream of 

potential ecological receptors 
(pools). 

• Mine design was reviewed to avoid 
direct impacts to some key water 
holes/heritage sites.  

• No other water users in the vicinity 
who could benefit from use of the 
dewatered water. 

Accommodation Build accommodation camp at 
McPhee Creek 

• Locating workforce 
accommodation in Nullagine or 
Roy Hill Mine and commuting.  

• Utilising existing exploration camp 
(insufficient size for proposed 
workforce).   

• Less commuting of personnel (reduce 
fatigue). 

• Capacity restrictions at Roy Hill 
accommodation. 

Backfilling of pits  Minimal backfilling of pits (pit 
lakes) 

• Backfilling of pits. • Backfilling of pits to water table is not 
considered viable due to the current 
proposed mining schedule and 
rehandling requirements to enable 
backfilling of pits to groundwater 
level.  Opportunities to backfill will be 
investigated during detailed design 
and scheduling of the Mine.   

Travel Utilising existing airports (for 
example Roy Hill Mine) and 
commuting to McPhee Creek.   

• Building an airport at McPhee 
Creek. 

• Reduced clearing footprint to reduce 
impact to flora and vegetation and 
fauna habitat. 

• Capacity available at an existing 
airport within safe travel distance. 
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2.5.4 Proposal iterations and impact avoidance  

Mine planning is an iterative process and environmental and heritage constraints are considered from 
pre-feasibility right through until final design and into implementation.  Mine planning starts with full 
development of mineral resources and placement of waste rock at the nearest suitable location.  The 
mine plan is then overlaid on the environmental and heritage constraints mapping to refine the plan.  
This process is iterative as resource definition, environmental and heritage investigations and feasibility 
studies progress.   

A number of pit designs and waste dump designs and locations were evaluated as part of the mine 
planning process.  The Proposal design avoids/minimises direct and indirect impacts as follows: 

• Avoids direct impacts to seven out of 20 confirmed or potential roosts for Ghost Bat and Pilbara 
Leaf-nosed Bat in the Development Envelope. 

• Protection of high value fauna habitat, including one bat roost and five surface water pools, 
located within a designated SFEZ. 

• Fauna injury or mortality by implementing mitigation measures such as: 
• Use of barbed wire fencing minimised where practicable.  Where barbed wire fencing is 

required for safety or security purposes, or pastoralist, reflectors will be installed to increase 
conspicuousness for bats.  

• Speed limits within Development Envelope that all vehicles must adhere to.  
• Progressive clearing to encourage fauna relocation. 
• Site awareness training and inductions for personnel and visitors.  
• Installation of appropriate roadside signage.  

• The Proponent expects to be able to avoid direct impacts to three out of 15 surface water pools 
within the Development Envelope (WMPC-03, WMPC-22 and WMPC-29), noting that indirect 
impacts (i.e. a reduction) to the catchments may occur resulting in a modification of inflows and 
potential changes to the persistence of water in these pools.  

• Avoidance of direct or indirect impacts to 21 surface water pools located outside of the 
Development Envelope and SFEZ, including 10 permanent pools. 

• Controlled discharges to McPhee Creek, Branch of McPhee Creek and Lionel Creek will not be 
continuous and peak discharge will only occur early in mine life.  Discharges are not expected to 
have a significant impact to the environmental values along these creeks due to the short term 
nature of peak discharges and the adaptation of these creeks to highly variable flows.   

2.6 Local and regional context 

2.6.1 Bioregion 

The Interim Biogeographic Regionalisation for Australia (IBRA) divides the Australian continent into 89 
geographically distinct bioregions based on common climate, geology, landform, native vegetation 
and species information (Thackway and Creswell 1995).  The 89 bioregions are further defined into 419 
sub-regions, which are more localised and homogenous geomorphological units within each 
bioregion. 

The Proposal is located within the Pilbara IBRA region and Chichester subregion, typified by undulating 
granite and basalt plains that include extensive areas of basaltic ranges.  Vegetation ranges from 
Acacia inaequilatera shrub over Triodia hummock grasslands on plains to Eucalyptus leucophloia tree 
steppes on ranges. 



Environmental Review Document 
McPhee Creek Iron Ore Project 

Document ID v [2] 22/04/2022 13 
Uncontrolled when printed. Refer to Atlas Iron ECMS for the latest version 

2.6.2 Topography and major watercourses 

The Development Envelope and the main McPhee Creek ridge is on the catchment divide between 
the Coongan River and Nullagine River catchments.  The Coongan River catchment drains north to 
northeast and the Nullagine River to the southeast.  Watercourses that intersect the Development 
Envelope are ephemeral and tend to flow sporadically during and immediately after summer storm 
events (SKM 2013).  Three tributaries of the Nullagine River flow south east from the Development 
Envelope and include McPhee Creek, Branch of McPhee Creek and Lionel Creek.  

2.6.3 Traditional ownership and cultural heritage  

The Proposal is located within the Njamal Native Title Claim Area (WC1999/008).  The Proponent has a 
Native Title Agreement (NTA) with the Njamal Traditional Owner group in respect of the use of the land 
within the Development Envelope, and more broadly.  This agreement is further outlined in Section 10.  

2.6.4 Conservation Reserves 

Ex Meentheena Station nature reserve is located approximately 15 km northeast of the Development 
Envelope, Karlamilyi National Park approximately 175 km southeast, Karijini National Park 
approximately 160 km southwest, Mungaroona Range Nature Reserve approximately 150 km west 
and Millstream Chichester National Park approximately 230 km west. 

2.6.5 Land use and existing developments 

Land use within the Development Envelope includes public and private infrastructure (including 
roads), pastoral use, Unallocated Crown Land, and access to certain areas by the Traditional Owners 
for cultural purposes.  Bonney Downs Pastoral Lease, a privately held pastoral lease, intersects the 
southern portion of the Development Envelope for the Proposal and the northern half is Unallocated 
Crown Land.  Existing and/or approved clearing within and adjacent to the Development Envelope 
is shown in Figure 2-4.
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3 Legislative Context 

3.1 Environmental impact assessment process 
The Proposal is subject to assessment under the Commonwealth Environment Protection and 
Biodiversity Conservation Act 1999 (EPBC Act) and Western Australian Environmental Protection Act 
1986 (EP Act).  The Proposal will undergo an accredited assessment in which the Commonwealth will 
rely on the outcomes of the assessment conducted by the Western Australian EPA to inform its 
consideration for approval under the EPBC Act. 

This ERD content, format and environmental assessment have considered the following EPA guidance: 

• Environmental Impact Assessment (Part IV Divisions 1 and 2) Administrative Procedures (GoWA 
2021) (Administrative Procedures) 

• Environmental Impact Assessment (Part IV Divisions 1 and 2) Procedures Manual (EPA 2021a) 
(Procedures Manual) 

• Statement of Environmental Principles, Factors and Objectives and Aims of EIA (EPA 2021c)] 
• Instructions – How to identify the content of a Proposal (EPA 2021c) 
• Instructions – How to prepare an Environmental Review Document (EPA 2021d) 
• Instructions – Environmental outcomes and outcomes-based conditions (EPA 2021e) 
• Instructions for preparing data packages for the Index of Biodiversity Surveys for Assessments (IBSA) 

(EPA 2020a) 
• Instructions on how to prepare EP Act Part IV Environmental Management Plans (EMPs) (EPA 

2020b). 

3.1.1 Environmental Protection Act 1986 

The EP Act is Western Australia’s primary environmental legislation governing environmental protection 
and impact assessment.  Part IV of the EP Act provides for the consideration and assessment of 
proposals that may, or will, have a significant impact on the environment.  The impact assessment 
process is administered by the Environmental Protection Authority Services (EPA Services) within the 
Department of Water and Environment Regulation (DWER). 

The Proposal was referred to the EPA on 18 February 2021.  On 25 March 2021 the EPA provided notice 
that the Proposal would be assessed (assessment number 2285) under Part IV of the EP Act and the 
level of assessment was set at Public Environmental Review with a six week public review period for 
the Environmental Review Document.  The EPA identified the preliminary key environmental factors as 
flora and vegetation, subterranean fauna, terrestrial fauna, inland waters, greenhouse gas emissions 
and social surroundings (including Aboriginal heritage).  No new environmental issues have emerged 
during the assessment, so no additional key environmental factors have been identified.  

An Environmental Scoping Document (ESD) was prepared by the Proponent to define the form, 
content, timing and procedure of the ERD.  The ESD was approved on 24 August 2021.   

This ERD has been prepared in accordance with the ESD, Administrative Procedures (GoWA 2016) and 
the Procedures Manual (EPA 2020d) to meet the requirements of s 40(2)(b) of the EP Act.  This ERD is 
required to be published for a period of 6 weeks, during which time the public is invited to comment 
on the ERD.  Refer to the Invitation to make a submission section at the beginning of this document 
for guidance on how to make a submission and the closing date for submissions. 

After the public review period, the EPA will assess the Proposal, considering the ERD, any submissions 
received, and the Proponent’s responses to any submissions.  The EPA also considers relevant policies 
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and guidelines and may seek advice from relevant government agencies.  The EPA will prepare an 
assessment report recommending whether the Proposal should be approved and, if recommending 
approval, any implementation conditions that should apply.  The EPA Report and Recommendations 
(EPA Report) will be made public and is subject to appeal.  After the appeal period has concluded, 
the EPA Report will be provided to the Minister for Environment, who will determine any appeals and 
decide whether the Proposal may be implemented and, if so, any implementation conditions and 
procedures which will apply. 

3.1.2 Environment Protection and Biodiversity Conservation Act 1999 

The EPBC Act is the Australian Government’s key piece of environmental legislation, which enables 
protection of the environment and in particular, Matters of National Environmental Significance 
(MNES).  The EPBC Act is administered by the Department of Agriculture, Water and the Environment 
(DAWE). 

The Proposal was referred to DAWE under the EPBC Act and the Minister for the Environment 
determined the Proposal to be a Controlled Action under s 75 of the EPBC Act on 20 May 2021 (ref. 
EPBC 2021/8897); therefore, it will require further assessment and approval under the EPBC Act before 
it can proceed.  The relevant Matter (the controlling provision) is ‘listed threatened species and 
communities’ (ss 18 and 18A of the EPBC Act).  DAWE identified that the Proposal may have, or is likely 
to result in a significant impact to the following MNES fauna species:  

• Northern Quoll (Dasyurus hallucatus) 
• Ghost Bat (Macroderma gigas) 
• Pilbara Leaf-nosed Bat (Rhinonicteris aurantia) 
• Pilbara Olive Python (Liasis olivaceus barroni) 
• Greater Bilby (Macrotis lagotis) 

A further two MNES, Fork-tailed Swift and Grey Falcon, were identified during the assessment as 
potentially impacted and therefore have also been addressed.  The significance of potential impacts 
from the Proposal on MNES concerning relevant EPBC Act guidance is addressed separately in this 
ERD in Section 12. 

The EPA is assessing the Proposal as an accredited assessment on behalf of the Commonwealth under 
s 87 of the EPBC Act.  This assessment provides for a single environmental assessment process 
conducted by the State, with DAWE providing comment on the ERD during the public comment 
period and reviewing the Response to Submissions.  At the completion of the assessment, the EPA 
Report is provided to DAWE, assessing the likely impacts of the Proposal on MNES.   

The Commonwealth Minister for the Environment will make an approval decision.  On approval, a 
Decision Notice will be issued, including implementation conditions to be applied to the Proposal. 

3.2 Other approvals and regulations 

3.2.1 Native title  

The Proposal is located within the boundaries of the recognised Njamal Native Title Claim Area 
(WC1999/008). 

3.2.2 Land tenure 

The Proposal is predominantly located on and surrounded by pastoral stations, Unallocated Crown 
Land, and mining tenure.  The northern half is located on Unallocated Crown Land and the southern 
half is located on Bonney Downs, a privately held pastoral station.  The Proposal is within Mining Lease 
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M 45/1243-1 and Miscellaneous licences L46/158 and L45/598.  The Development Envelope is 
approximately 4,465 ha and is located within the Shire of East Pilbara.  Rezoning is not required. 

3.2.3 Decision making authorities and other approvals  

In addition to the EPA consideration of the Proposal under Part IV of the EP Act and any subsequent 
assessment, various other environmental assessments and authorisations may be required before the 
Proposal can be implemented, as summarised in Table 3-1.
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Table 3-1: Decision making authorities and other approvals 

Decision making 
authority 

Relevant 
legislation or 
agreement 
regulting the 
activity  

Approval required Can the statutory decision-making process regulate 
impacts on the environment? 

Minister for Aboriginal 
Affairs 

Aboriginal 
Heritage Act 1972 

Disturbance of Aboriginal heritage 
sites is managed through 
Department of Planning, Lands and 
Heritage (DPLH) licencing in 
accordance with: 

s 16 authorisation to enter, excavate, 
examine or remove anything on an 
Aboriginal site. 
s 18 consent for impact on an 
Aboriginal site. 

No 
The AH Act provides automatic protection* to 
Aboriginal heritage places and objects and manages 
direct impacts to those and; therefore, in some 
respects considers matters relevant to the 
environmental factor Social Surroundings.  However, 
the act does not deal with Aboriginal use and 
enjoyment of cultural landscapes and ‘Country’ or 
indirect impacts to Aboriginal sites.  
The AH Act does not include a statutory requirement 
for proponents to consult with Aboriginal people.  
There is no provision for public comment, rather the 
importance or significance of sites, and s 18 
applications, are evaluated by the Aboriginal Cultural 
Material Committee, appointed by the Minister for 
Aboriginal Affairs.  Aboriginal custodians have no right 
of appeal with respect to s 18 consents. 
* The AH Act is widely acknowledged as outdated 
and inadequate with respect to protecting Aboriginal 
sites from direct harm.   As such, the act is expected 
to be repealed and replaced by the Aboriginal 
Cultural Heritage Bill 2021, currently before State 
Parliament.  Under this bill, authorisation to disturb 
Aboriginal heritage will be managed under a 
proposed tiered process, completely replacing the 
current ss 16 and 18 processes. 

Minister for Water Rights in Water 
and Irrigation Act 
1914 

Abstraction of groundwater for use 
during construction and operation is 

Yes 
EPA Inland Waters factor and objective considered in 
decision-making:  
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Decision making 
authority 

Relevant 
legislation or 
agreement 
regulting the 
activity  

Approval required Can the statutory decision-making process regulate 
impacts on the environment? 

implemented through DWER 
licences/permits: 

Section 5C licence to take water. 
Section 26D licence to construct or 
alter a well. 
Permit to Interfere with the Bed or 
Banks of a Watercourse, where 
required by DWER. 

RiWI Act processes regulate the extraction, but not 
disposal, of water associated with mine dewatering. 
The licence application is advertised for public 
comment when a significant impact on the water 
resource is expected, or the request is to take more 
than 1GL/annum. No appeals rights exist to the public 
on licence decisions.  
Assessments of licence applications to take 
groundwater include consideration of environmental 
and social impacts including effects on: 

• Groundwater resource – availability, 
allocation and quality  

• Groundwater dependent ecosystems 
• Other groundwater users. 

Hydrogeological studies are required to inform the 
assessment, including the potential impacts of taking 
water.  
Licence conditions will usually include requirements to 
undertake and report groundwater volume and 
quality monitoring to ensure detrimental impacts on 
the environment, other users and the groundwater 
resource are no more than predicted.  
Surface water impacts may be considered in the 
assessment but are not essential.  
Although the licenses address impacts on other users, 
stakeholder consultation – including engagement with 
Traditional Owners – is not a requirement of licence 
application, assessment and operation.  
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Decision making 
authority 

Relevant 
legislation or 
agreement 
regulting the 
activity  

Approval required Can the statutory decision-making process regulate 
impacts on the environment? 

Impacts on stygofauna are not assessed (although 
related results may be included in groundwater 
monitoring and reporting required by the licence).  

Chief Dangerous 
Goods Officer, 
Department of Mines, 
Industry Regulation 
and Safety (DMIRS) 

Dangerous Goods 
Safety Act 2004 

Implemented through DMIRS 
dangerous goods licences for the 
storage and handling of hazardous 
materials during construction. 

No 
However, licence applications require risk assessments 
demonstrating the dangerous goods site can be 
operated with minimal risk to people, property and 
the environment.  
DMIRS will notify DWER of all new licence applications 
or amendments to existing licences, which may result 
in additional environmental assessment and approval 
(i.e. under the EP Act).  

Chief Executive 
Officer, Department 
of Water and 
Environmental 
Regulation (DWER) 

Environmental 
Protection Act 
1986 - Part V 
 

Implemented through DWER: 
Works’ approvals and licences for 
the construction and operation of 
premises with potential to cause 
emissions and discharges to air, land 
or water. 

Yes 
EPA factors and objectives considered in decision-
making: 
• Inland Waters – refer above 
• Flora and Vegetation / Terrestrial Fauna – To 

protect flora and vegetation / terrestrial fauna so 
that biological diversity and ecological integrity 
are maintained  

• Terrestrial environmental quality – To maintain the 
quality of land and soils so that environmental 
values are protected 

• Air Quality – To maintain air quality and minimise 
emissions so that environmental values are 
protected  

• Social surroundings – To protect social surroundings 
form significant harm 

• Human Health – To protect human health from 
harm 
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Decision making 
authority 

Relevant 
legislation or 
agreement 
regulting the 
activity  

Approval required Can the statutory decision-making process regulate 
impacts on the environment? 

Works approvals and licences regulate industrial 
emissions and discharges to air, land or water and 
apply to ‘prescribed premises’ categories defined in 
Schedule 1 of the Environmental Protection 
Regulations.   
Applications are open for public comment and the 
public and licence holder have the right to appeal 
decisions.  DWER will seek comment and advice from 
people and public authorities deemed may have an 
interest during the assessment. 
Assessments take into consideration risk to the 
environment, public health and amenity and the 
controls proposed to mitigate these risks. 
Compliance monitoring and reporting are included in 
standard conditions of approval. 

State Mining Engineer, 
Department of Mines, 
Industry Regulation 
and Safety 

Mines Safety and 
Inspection Act 
1994 
Mines Safety and 
Inspection 
Regulations 1995 

Approves the Project Management 
Plan (PMP).  Imposes general duty of 
care provisions to maintain safe and 
healthy workplaces at mining 
operations and protect people at 
work from hazards.   
Also approve Mining Proposals and 
Mine Closure Plans. 

No 
A PMP is concerned with occupational health and 
safety.  

Minister for Mines and 
Petroleum 

Mining Act 1978 Approves the Mining Proposal and 
Mine Closure Plan.  Administered 
through DMIRS Mining Proposal 
assessments, covering all mining 
related activities, ground 
disturbance/ development within 
new tenure. 

Yes 
DMIRS has developed its own environmental 
objectives, which approximate EPA factor objectives 
for Terrestrial Fauna, Flora and Vegetation, Inland 
Water and Terrestrial Environmental Quality.  
Mining Proposals address all Proposal elements and 
activities and consider the likely environmental 
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Decision making 
authority 

Relevant 
legislation or 
agreement 
regulting the 
activity  

Approval required Can the statutory decision-making process regulate 
impacts on the environment? 

impacts within an ‘Environmental Group Site’ (a 
grouping of mining tenements that make up a mining 
operation).  DMIRSs aims to focus its assessment on 
factors not regulated elsewhere (e.g. such as key 
environmental factors assessed under Part IV of the EP 
Act).  Environmental factors assessed include: 
• Land and soils (including subsurface materials) – 

geochemical and physical characteristics 
• Biodiversity (e.g. flora, vegetation, terrestrial fauna) 
• Water resources (surface water and groundwater) 
• Rehabilitation and mine closure – a mining 

proposal must contain a mine closure plan. 
Stakeholder engagement will occur during 
preparation but there is no provision for public 
comment or appeal on a mining proposal. Approved 
mining proposals will be made available to the public 
on the DMIRS website. 
Approval of a mining proposal will usually include 
environmental monitoring and reporting requirements. 
A preliminary Mine Closure Plan (MCP) is provided with 
this ERD (Appendix A).  
MCP addresses all requirement applicable to mine 
rehabilitation and closure including: 
• Baseline and closure date that informs successful 

rehabilitation, environmental closure risks, 
monitoring and performance and closure 
objectives 

• Post-mining land use 
• Closure risk, outcomes and completion criteria  
• Implementation 
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Decision making 
authority 

Relevant 
legislation or 
agreement 
regulting the 
activity  

Approval required Can the statutory decision-making process regulate 
impacts on the environment? 

• Monitoring and maintenance  
Other than the preliminary MCP provided in Appendix 
A, there is no provision for public comment or appeal 
on an MCP (although stakeholder engagement will 
be undertaken). Approved MCPs will be made 
available to the public on the DMIRS website.  
MCPs must be reviewed every three years, to ensure 
continual improvement and coverage of knowledge 
gaps identified in previous iterations.   

Shire of East Pilbara Building Act 2011 
 
Planning and 
Development Act 
2005 
 
Health Act 2011 

Building and Health approvals  No 
 

Department of Health Public Health Act 
2016 

Approval of wastewater treatment 
plant at accommodation village 

No 
The Public Health Act is an Act ‘to protect, promote 
and improve the health and wellbeing of the public 
of Western Australia and to reduce the incidence of 
preventable illness, and for related purposes’.  
This does, in some respects, align with the Social 
Surrounding environmental factor, however it does 
not consider other environmental impacts associated 
with the Proposal.   
Applications must be submitted and approved for the 
on-site disposal of wastewater.  Applications must first 
be lodged with the Local Government.  If the 
predicted wastewater will be less than 540 L/day, the 



Environmental Review Document 
McPhee Creek Iron Ore Project 

Document ID v [2] 22/04/2022 24 
Uncontrolled when printed. Refer to Atlas Iron ECMS for the latest version 

Decision making 
authority 

Relevant 
legislation or 
agreement 
regulting the 
activity  

Approval required Can the statutory decision-making process regulate 
impacts on the environment? 

local government may process the application.  
Where wastewater is predicted to be above that 
daily limit, and the building serviced is not a single 
dwelling, the local government will prepare a report 
and forward the application to the Department of 
Health.    
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4 Stakeholder Engagement 

4.1 Key stakeholders 

Key stakeholders for the Proposal are the Njamal Traditional Owners.  The Njamal People have a long 
association with their Country.  The Barlbinbinya Aboriginal Corporation (BAC) provides heritage 
services to the Njamal People including heritage surveys and facilitating engagement. 

Other key stakeholders include: 

• Shire of East Pilbara 
• Bonney Downs Pastoral Station leaseholder 
• Department of Biodiversity Conservation and Attractions (DBCA) 
• Department of Water and Environmental Regulation (DWER) 
• EPA Services 
• DAWE 
• Department of Planning, Lands and Heritage (DPLH) 
• Department of Mines, Industry Regulation and Safety (DMIRS) 
 

4.2 Stakeholder engagement process and consultation outcomes 

The Proponent has undertaken stakeholder consultation in the referral phase with a number of key 
stakeholders and is committed to continuing consultation with relevant stakeholders (including 
decision making authorities) during the environmental assessment process.  

A pre-referral consultation with EPA Services (DWER) in relation to the Proposed Action was held on 29 
January 2021 and consultation with DMIRS has been ongoing since 2018.   

The Proposal is located within the Njamal Native Title Claim Area (WC1999/008).  The Proponent has a 
Native Title Agreement (NTA) with the Njamal Traditional Owner group in respect of the use of the land 
within the Development Envelope, and more broadly.  This agreement provides the framework 
through which the Proponent and the Traditional Owners work together to manage the cultural values 
in the area which the Proponent operates.  Ongoing engagement with this group is maintained 
through formal and information engagement frameworks.   

Consultation is ongoing with the Bonney Downs leaseholder to ensure any concerns are understood 
and addressed as they arise.  To date there has been no opposition to the Proposal by the leaseholder.  

Stakeholder consultation and engagement is outlined in Table 4-1.
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Table 4-1: Stakeholder consultation 

Stakeholder Date Purpose of contact Issues raised by 
stakeholder 

Proponent response 

Agency and other consultation 
EPA Services (DWER) January 2021 

July 2021 
November 2021 
 
 
February & 
March 2022 

Pre-referral meeting  
Discussion of revisions to ESD prior to 
resubmission 
Meeting ahead of submission of the 
Environmental Review Document 
Discussion of DMA comments on the 
draft ERD prior to resubmission 

NA NA 

DMIRS 2018 - on-going Various discussions regarding 
Programme of Works (POW) 
applications in support of resource 
definition and water investigations 

NA NA 

DPLH 26 May 2021 General Meeting to discuss DPLH s 16/s 
18 information requirements and 
assessment timeframes 

NA NA 

Consultation with Traditional Owners 
Nyamal Aboriginal 
Corporation (NAC) / 
Barlbinbinya 
Aboriginal 
Corporation (BAC) 

2012 – 2014, 
2019-2021 
 
February 2021 
 
June 2021 
 
August 2021 

Participation in archaeological and 
ethnographic surveys within 
Development Envelope. 
Notification of application for a 
miscellaneous license application 
(L46/158) 
Monitoring and Liaison Committee 
Meeting 
On Country Social Surroundings 
Consultation 

Identification of 
heritage sites, 
cultural 
associations, and 
related values 
within the 
Development 
Envelope 

Values have been, and will 
continue to be, taken into 
account during the design, 
construction, operation 
and closure of the 
Proposal. 
Engagement with the 
Njamal will be ongoing 
through the above 
Proposal phases. 
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Stakeholder Date Purpose of contact Issues raised by 
stakeholder 

Proponent response 

Consultation with landholders 
Bonney Downs 
Pastoralist 

November 2020 
 
 
January 2021 
February 2021 
March 2021 
April 2021 
May 2021 
 
June 2021 
 
October 2021 
 
 
February & 
March 2022 

Emails providing information on the 
Proposal, including maps showing 
conceptual footprint 
Discussion of Proposal 
Email providing updated map 
Discussions and email on the Proposal 
Discussions and emails on the Proposal  
Discussion on the Proposal 
 
 
Meeting in Perth 
 
Meeting at Bonney Downs to discuss 
McPhee Project 
Meetings at Bonney Downs to discuss 
McPhee Project 

Noise, haulage and 
cattle 
 
 
 
 
 
 
 
Haulage and cattle 
 
Noise, tenure, 
haulage, options 
 
Tenure and 
accommodation 

NA 
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5 Object and Principles of the EP Act 
This section identifies the environmental factors relevant to the Proposal and outlines the overall 
assessment methodology presented in this document.  A summary of the detailed environmental 
impact assessment of each environmental factor identified is provided in the following sections.  

5.1 Principles 

The Proponent acknowledges the environmental protection principles of Environmental Impact 
Assessment (EIA) listed in section 4A of the EP Act and presented in the EPA’s Statement of 
Environmental Principles, Factors and Objectives (EPA 2021c). 

Table 5-1 provides a description of how the Proponent has considered and/or addressed each 
of these environmental protection principles in relation to the Proposal.   

Table 5-1: Consideration of environmental principles 

Principle Consideration given to this principle 

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 the application of the precautionary 
principle, decision should be guided by: 

a. Careful evaluation to avoid, where 
practicable, serious or irreversible 
damage to the environment. 

b. An assessment of the risk-weighted 
consequences of various options. 

The Proponent has conducted numerous 
biological studies within the Development 
Envelope to understand the environmental 
values and the potential impacts of the 
Proposal.  These studies have informed the 
design of the Proposal and substantial 
modifications to the Development Envelope 
and Conceptual Footprint have been made 
to avoid and minimise environmental 
impacts to high value areas, where 
practicable. 

The Proponent also commits to implement 
specific management plans to ensure 
ongoing avoidance and minimisation of 
impacts to environmental values in the 
Development Envelope.   

The principle of intergenerational equity 

The present generation should ensure that 
the health, diversity and productivity of the 
environment is maintained or enhanced for 
the benefit of future generations. 

The Proposal has been designed to address 
the EPA's objectives for the key 
environmental factors, with mitigation 
measures to reduce residual environmental 
impacts and offsets proposed for any 
significant residual impacts. 

The Proposal responds to the growing 
demand for mineral resources and provides 
environmentally responsible and 
economically sustainable means of meeting 
this demand. 

This ERD demonstrates that the Proposal can 
be implemented to avoid significant impacts 
on the health, diversity or productivity of the 
environment for the benefit of future 
generations. 
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Principle Consideration given to this principle 

Principles relating to improved valuation, 
pricing and incentive mechanisms 

Environmental factors should be included in 
the valuation of assets and services. 

The polluter pays principle – those who 
generate pollution and waste should bear 
the cost of containment, avoidance or 
abatement. 

The users of goods and services should pay 
prices based on the full life cycle costs of 
providing goods and services, including the 
use of natural resources and assets and the 
ultimate disposal of any wastes. 

Environmental goals, having been 
established, should be pursued in the most 
cost-effective way, by establishing incentive 
structures, including market mechanisms, 
which enable those best placed to maximise 
benefits and/or minimise costs to develop 
their own solutions and responses to 
environmental problems. 

The Proponent acknowledges the need for 
improved valuation, pricing and incentive 
mechanisms and endeavours to pursue 
these principles when practicable.  

Detailed flora and vegetation and terrestrial 
fauna surveys have been undertaken to 
identify key environmental values within the 
Development Envelope.  Survey findings 
have been used to review the mine design 
to avoid and minimise impacts to significant 
values.  The Proponent also commits to 
implement specific management plans for 
the ongoing avoidance and minimisation of 
potential impacts.  Following the application 
of the mitigation hierarchy, significant 
residual impacts are predicted.  The 
Proponent commits to providing offset funds, 
where required, to the Pilbara Environmental 
Offsets Fund, to maximise the benefit of 
offset expenditure.   

The principle of the conservation of 
biological diversity and ecological integrity 

Conservation of biological diversity and 
ecological integrity should be a 
fundamental consideration. 

The Proponent has considered the 
preliminary environmental factors and has 
redesigned the Conceptual Footprint to 
avoid and/or minimise impacts to significant 
environmental values where practicable.  
Biological diversity within the Development 
Envelope, and ecological integrity outside of 
the footprint is expected to be maintained.   

The principle of waste minimisation 

All reasonable and practicable measures 
should be taken to minimise the generation 
of waste and its discharge into the 
environment. 

The Proponent commits to minimising waste 
as far as practicable during construction, 
operation and closure by adopting the 
hierarchy of waste controls: avoid, minimise, 
reuse, recycle and safe disposal.   

The Proposal requires groundwater 
abstraction for below water table mining.  
The Proponent commits to onsite water use 
in the first instance, wherever practicable.   

Description of how the object of the EP Act has been considered 
The object of the EP Act is ‘to protect the environment of the State’, having regard to the five 
principles outlined above.  The Proponent has considered and/or addressed each of the 
principles in regard to the Proposal and has therefore considered the object of the EP Act.   

 

5.2 Identification of environmental factors 

Environmental factors are those parts of the environment that may be impacted by an aspect 
of a Proposal.  The EPA has 14 environmental factors, organised into five themes: sea, land, water, 
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air and people.  Based on an assessment of potential impacts associated with the 
Proposal, the key environmental factors considered relevant to the Proposal are: 

• Inland waters (Section 6) 
• Flora and vegetation (Section 7) 
• Terrestrial fauna (Section 8) 
• Subterranean fauna (Section 9) 
• Social surroundings (Section 10) 
• Greenhouse gas emissions (Section 11) 

As this ERD also satisfies the requirements for an accredited assessment pursuant to the EPBC Act, 
an additional assessment of potential significant impacts of the Proposal on MNES is provided in 
Section 12.  Consideration of other environmental factors occurred during the scoping and 
referral process and determined that they are not relevant to the Proposal and therefore do not 
require assessment in this ERD.   
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6 Inland Waters 
This section describes groundwater hydrogeology and surface water hydrology from across and 
surrounding the Proposal, including the predicted effects of the Proposal.  This forms the basis for 
assessing the Proposal’s potential impacts on associated environmental values, proposed 
mitigation measures, and the predicted outcome for the Inland Waters key environmental factor. 

6.1 EPA environmental factor objective 

The EPA objective for inland waters is to maintain the hydrological regimes and quality of 
groundwater and surface water so that environmental values are protected (EPA 2021c). 

For this assessment, inland waters include groundwater, such as superficial and confined aquifers, 
and surface water, such as waterways, wetlands and estuaries (EPA 2018).  A ‘waterway’ is any 
river, creek, stream or brook, including its floodplain and estuary or inlet.  This includes systems 
that flow permanently, for part of the year or occasionally, and waterways that have been 
artificially modified. 

6.2 Relevant policy and guidance 

The relevant policy and guidance for Inland Waters are described in Table 6-1.   

Table 6-1: Relevant Policy and Guidance for Inland Waters 

EPA and other State or Commonwealth 
policy or guidance (if relevant) 

Explain how the policy and guidance has 
been considered 

Environmental Protection Authority  
Instructions on how to prepare an 
Environmental Review Document (EPA 
2021d) 

Considered during the development of this 
document 

Statement of Environmental Principles, 
Factors and Objectives (EPA 2021c) 
Environmental Factor Guideline: Inland 
Waters (EPA 2018) 
Inland Waters of the Pilbara Western 
Australia (Part 1) (EPA 1998a) 
Inland Waters of the Pilbara Western 
Australia (Part 2) (EPA 1998b) 
Instructions on how to prepare Environmental 
Protection Act 1986 Part IV Environmental 
Management Plans (EPA 2021e) 

Considered in the development of this 
document and for the Water Management 
Plan (Appendix B) 

Other State or Commonwealth 
DMIRS Mine Closure Plan Guidance – How to 
Prepare in Accordance with Part 1 of the 
Statutory Guidelines (DMIRS 2020c) 

Considered in the development of this 
document and for the Mine Closure Plan 
(Appendix A) 

Statutory Guidelines for Mine Closure Plans 
(DMIRS 2020b) 
DWER Operational Policy 5.12 – 
Hydrogeological reporting associated with a 
groundwater well licence (DoW 2009) 

Considered during the development of this 
document and the impact assessment for 
Inland Waters 

Western Australian water in mining guidelines 
(DoW 2013c) 
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EPA and other State or Commonwealth 
policy or guidance (if relevant) 

Explain how the policy and guidance has 
been considered 

Strategic Policy 2.09 – Use of mine 
dewatering surplus (DoW 2013b) 
Guidelines for Fresh and Marine Water 
Quality (ANZG 2018) 
Use of operating strategies in the water 
licencing process (DWER 2020) 
Climate Change in Western Australia Issues 
Paper (DWER 2019a) 

 

6.3 Receiving environment 

6.3.1 Studies and survey effort 

The Proponent has conducted a number of hydrological and hydrogeological studies relating 
to the Proposal.  Table 6-2 summarises the technical studies undertaken.  Key studies are 
provided in Appendices.  
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Table 6-2: Summary of technical studies for inland waters 

Survey/investigation Assessment type Summary of survey effort  

Waste Rock 
Characterisation Assessment 
(Mine Earth 2021; Appendix 
C) 

Geochemical 
assessment 

Assessment of waste rock characterisation from the Avon, Murray, Ord and Nicholson 
Deposits.  Samples were collected through geochemical, geotechnical and 
metallurgical drilling programs and assayed for total sulphur and a suite of multi-
elements. 

McPhee Creek Aquatic Wet 
Season Survey 
(Biologic 2020a; Appendix D) 

Aquatic survey 
assessment (late 
wet season) 

Desktop assessment and single-phase aquatic ecosystem survey including systematic 
sampling of aquatic fauna, habitat assessments and assessment of water quality.  The 
survey assessed 17 surface water pools, along McPhee Creek, Branch of McPhee 
Creek and Lionel Creek, range pools and reference sites. 

Water Balance assessment 
(GHD 2021c; Appendix E) 

Water balance 
assessment 

The purpose the site water balance was to estimate the size of major components of 
the site water management system (such as drains, dams, pumps, pipes) and 
understand requirements for water supply and discharge. 

Pit lake water quality review 
(GHD 2021b; Appendix F) 

Modelling report Modelling of the expected pit lake recovery and water quality.  Includes assessment 
and geochemical modelling of the final exposed pit walls.  This report modelled pit 
lake geochemistry using the groundwater, PAF runoff, NAF runoff and rainfall derived 
from the water balance assessment. 

H3 Groundwater Report 
(GHD 2021a; Appendix G) 

Hydrogeological 
assessment 

This H3 groundwater report presents the findings of the hydrogeological drilling and 
testing and hydrogeological conceptualisation of the Proposal and surrounding area.  
Numerical groundwater modelling was carried out to assess the potential impacts 
associated with mining, through assessment of dewatering requirements, excess water 
disposal during operations and groundwater recovery post closure. 

Surface Water Assessment 
(GHD 2021d; Appendix H) 

Surface Water 
Assessment 

Report informs the baseline hydrological conditions, hydraulic modelling and surface 
water management.   

Hydrological assessment of 
excess mine dewater 
discharge (GHD 2022; 
Appendix I) 

Modelling memo 
attached to 
surface water 
assessment. 

Hydrological assessment to quantify changes in streamflow as a result of discharge 
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Survey/investigation Assessment type Summary of survey effort  

McPhee Creek Aquatic Dry 
Season Survey (Biologic 
2022a; Appendix J) 

Aquatic fauna 
survey (dry 
season) 

Aquatic fauna survey (dry season) of McPhee Creek the Development Envelope and 
potential discharge creeks.  The survey assessed 20 sites, with subsequent reporting 
incorporating results of both the previous wet season survey and this dry season survey 
in order to adequately capture the current known ecological values.  
Report in preparation. 
Timing: December 2021 
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6.3.2 Climate and rainfall  

Rainfall in the Pilbara region is low and variable and occurs predominantly in summer through 
localised thunderstorms and tropical depressions (Figure 6-1).  Extreme rainfall events associated 
with tropical cyclones can result in rainfall of over 200 mm within a 24-hour period, which can 
lead to large scale sheet flooding.  Rainfall is typically greatest around the Hamersley Ranges 
and decreases with distance from the coast.   

The Marble Bar Bureau of Meteorology (BoM) weather station (Station ID 004106) is located 60 km 
north west of the Development Envelope and is expected to be representative of rainfall in the 
Development Envelope.  The 2000-2020 mean annual rainfall measured at Marble Bar is 393 mm 
with a range of 195 mm to 705 mm, illustrating the high inter-annual variability (BoM 2020a).  The 
30 year moving average shows a steady increase in annual rainfall since 1975 at Marble Bar 
(BoM 2020a; GHD 2021a).   

Climate change models indicate that groundwater recharge is not expected to change 
significantly in the region (GHD 2021a). 

August has the lowest monthly rainfall, and January experiences the highest monthly rainfall, 
with an average of 118 mm (BoM 2020a).  Regional evaporation is considerably higher than 
rainfall, at approximately 3,200 mm/a, resulting in limited permanent surface water pools (BoM 
2020b). 

 
Figure 6-1: Marble Bar monthly rainfall 2000 to 2020 (BoM Station 4106; GHD 2021a) 

 

6.3.3 Surface hydrology  

Stream flow in the Pilbara region predominantly occurs in direct response to rainfall and 
therefore has a similar seasonality and variability (GHD 2021d). 
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6.3.3.1 Catchments and water features (creeks and pools) 

The Development Envelope is centred around the iron ore deposits on the McPhee Creek ridge, 
which are located at the top of the catchment of four creeks; McPhee Creek and tributary 
(referred to as Branch of McPhee Creek), Spinaway Creek, Sandy Creek and Lionel Creek (Figure 
6-2).  The McPhee Creek ridge is a northeast-southwest trending ridgeline which occurs 
approximately 60 m above the surrounding landscape (GHD 2021d).  On top of the ridge, the 
surface is relatively flat except where it is intersected with incised drainage lines.  To the east and 
south-east the landscape is undulating and of low relief.  Drainage from the ridge is 
characterised by steep slopes and rocky well-defined channels, which level out to shallow, 
undefined channels on the plains. 

Drainage in the Development Envelope flows to either the Nullagine or Coongan Rivers, which 
are both ultimately tributaries of the De Grey River (GHD 2021d).  Drainage from the ridgeline 
predominantly trends southeast via McPhee Creek, Branch of McPhee and Lionel Creek (also 
referred to as Unnamed Creek in baseline reports) catchments to the Nullagine River.  Whereas 
flow from the northwest drains via Spinaway and Sandy Creek catchments to their confluence 
with the Coongan River (Biologic 2020a; GHD 2021d).   

The catchment areas for the four creeks are shown in Figure 6-2.   

McPhee Creek supports several semi-permanent and permanent pools along its length.  The 
pools located downstream of the confluence with Branch of McPhee Creek are potentially 
connected to groundwater. 

Under the pre-mining baseline conditions, the total catchment area of McPhee Creek is 
15,465 ha to the confluence of the Nullagine River, of which the Branch of McPhee Creek 
subcatchment is 4,986 ha.   

Lionel Creek is highly ephemeral and supports several semi-permanent pools along the most 
downstream stretch of the creek.  The Lionel Creek catchment area is 5,650 ha to the confluence 
with the Nullagine River. 

Sandy Creek is a tributary of Coongan River and has a catchment area of 1,892 ha.   

Spinaway Creek is a tributary of Coongan River and has a catchment area of 3,050 ha. 
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A total of 15 pools have been recorded within the Development Envelope, including five 
permanent, two semi-permanent and eight temporary/seasonal (Biologic 2022a).   Five pools 
have been recorded within the SFEZ, including one permanent, one semi-permanent and three 
temporary/seasonal.  Outside of the Development Envelope and SFEZ, 28 pools have been 
recorded, including six permanent, five semi-permanent and seventeen temporary/seasonal 
(Table 6-3 and Figure 6-3). 

Four permanent pools are located in the lower catchments of the creeks (Plate 6-1). Six 
permanent and three semi-permanent pools are also located in highly shaded, deeply incised 
depressions in the range ( Figure 6-3).  The permanent pools in the lower catchments are likely 
to be groundwater dependent; whereas the range pools are not in contact with groundwater, 
given that the depth to groundwater is more than 40 m below ground level and the pools reach 
a maximum depth of 5 m (GHD 2021a; Biologic 2021a).  

Pool water quality 

Typical of other pools in the Pilbara, pools in the Development Envelope support fresh to saline 
ecosystems, with a wide-ranging Electrical Conductivity (EC), from 96 to 10,667 µS/cm (Biologic 
2020a).  Water quality in semi-permanent pools along creek lines recorded EC values in excess 
of 250 µS/cm, whereas data from pools on the ridge averaged 150 µS/cm consistent with that 
of fresh rainwater (200 µS/cm) (Biologic 2020a). 

The pool water quality and characteristics are described further in relation to their aquatic fauna 
habitat values in Section 6.3.7.2. 
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Table 6-3: Pools in the vicinity of the Development Envelope 

Pool identification 
 

Alternative Pool 
IDs 

Located within 
Development 
Envelope  

Creekline 
location 

Permanency (Biologic 2022a) Maximum water depth 
(Biologic 2020a and 2022) 

McPhee Creek 

McPC2  No (10 km*) McPhee Creek Permanent  Wet 2020 = 0.3 m 
Dry 2021 = 1.0 m 

VMPC-78  McPC3 No (13.5 km*) McPhee Creek Semi-permanent  Wet 2020 = 1.6 m 
Dry 2021 = 1.6 m 

VMPC-79  McPC4 No (15.9 km*) McPhee Creek Permanent  Wet 2020 = 1.5 m 
Dry 2021 = 0.8 m 

WMPC-10  No (9.1 km*) McPhee Creek  Temporary/seasonal  0.3 m 

WMPC-11  No (9.3 km*) McPhee Creek  Temporary/seasonal  0.3 m 

WMPC-12  McPC1 No (9.5 km*) McPhee Creek  Semi-permanent  Wet 2020 = 0.3 m 
Dry 2021 = 1.0 m 

WMPC-13  No (9.7 km*) McPhee Creek  Temporary/seasonal  0.5 m 

WMPC-14  No (9.9 km*) McPhee Creek  Temporary/seasonal  0.5 m 

WMPC-15  No (10 km*) McPhee Creek  Permanent  2 m 

WMPC-16  No (10.7 km*) McPhee Creek Temporary/seasonal  0.3 m 

WMPC-17  No (11.1 km*) McPhee Creek Temporary/seasonal  
 

-  

Lionel Creek 

UN1  No (9.3 km*) Lionel Creek Temporary/seasonal Dry during both surveys 

UN2  No (10.5 km*) Lionel Creek Temporary/seasonal Wet 2020 = 0.0 m 
Dry 2021 = 0.8 m 

VMPC-80  UN4 No (11.8 km*) Lionel Creek Temporary/seasonal  Wet 2020 = 0.4 m 
Dry 2021 = 0.0 m 

VMPC-81 UN3 No (11.3 km*) Lionel Creek Permanent  Wet 2020 = 1.7 m 
Dry 2021 = 1.6 m 
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Pool identification 
 

Alternative Pool 
IDs 

Located within 
Development 
Envelope  

Creekline 
location 

Permanency (Biologic 2022a) Maximum water depth 
(Biologic 2020a and 2022) 

Branch of McPhee Creek 

VMPC-77  BMcPC1 No (2.1 km*) Branch of 
McPhee Creek 

Temporary/seasonal Wet 2020 = 1.0 m 
Dry 2021 = 0.0 m  

VMPC-82  BMcPC4 No (8.8 km*) Branch of 
McPhee Creek 

Temporary/seasonal  Wet 2020 = 1.2 m 
Dry 2021 = 0.0 m 

VMPC-83  BMcPC3 No (8.5 km*) Branch of 
McPhee Creek 

Semi-permanent  Wet 2020 = 0.4 m 
Dry 2021 = 0.2 m 

VMPC-84 BMcPC2 No (6 km*) Branch of 
McPhee Creek  

Semi-permanent  Wet 2020 = 1.5 m 
Dry 2021 = 0.8 m 

Range pools 

WMPC-01  Yes Sandy Creek  Permanent  Wet 2020 = not sampled 
Dry 2021 = 1.0 m  

WMPC-02  Yes Sandy Creek  Temporary/seasonal  - 

WMPC-03  Yes Sandy Creek Permanent  Wet 2020 = non sampled 
Dry 2021 = 3.0 m 

WMPC-04  No (0.02 km*) Sandy Creek Temporary/seasonal  0.5 m 

WMPC-05  No (0.02 km*) Sandy Creek Permanent  Wet 2020 = not sampled 
Dry 2021 = 1.5 m 

WMPC-06  No (0.05 km*) Sandy Creek Temporary/seasonal 0.2 m 

WMPC-07  No (0.05 km*) Sandy Creek  Temporary/seasonal  0.5 m 

WMPC-08  Range 1 Yes Sandy Creek Permanent  Wet 2020 = 0.8 m 
Dry 2021 = 1.2 m 

WMPC-09 Range 2 Yes Lionel Creek Permanent  Wet 2020 = 1.3 m 
Dry 2021 = 1.2 m 

WMPC-18  No, inside SFEZ Spinaway Creek Semi-permanent  0.4 m 

WMPC-19  No, inside SFEZ Spinaway Creek Temporary/seasonal  0.3 m 
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Pool identification 
 

Alternative Pool 
IDs 

Located within 
Development 
Envelope  

Creekline 
location 

Permanency (Biologic 2022a) Maximum water depth 
(Biologic 2020a and 2022) 

WMPC-20  No, inside SFEZ Spinaway Creek Temporary/seasonal  0.3 m 

WMPC-21  Range 3 No, inside SFEZ Spinaway Creek  Permanent  Wet 2020 = 2.0 m 
Dry 2021 = 1.6 m 

WMPC-22  Yes Sandy Creek Permanent  0.5 m 

WMPC-25  Yes Lionel Creek Semi-permanent  0.2 – 5 m 

WMPC-26  Yes Lionel Creek Temporary/seasonal  0.3 m 

WMPC-27  Yes Lionel Creek Semi-permanent  0.3 m 

WMPC-28  Yes Sandy Creek Temporary/seasonal  0.4 m 

WMPC-29  Yes Sandy Creek Temporary/seasonal 1 m 

WMPC-30  Yes Sandy Creek Temporary/seasonal 1.5 m 

WMPC-31  Yes Lionel Creek Temporary/seasonal  0.5 m 

WMPC-32  No, inside SFEZ Sandy Creek Temporary/seasonal  0.5 m 

WMPC-33  Yes Sandy Creek Temporary/seasonal 0.5 m 

WMPC-34  Yes Spinaway Creek Temporary/seasonal  0.3 m 

Long-term reference sites 

Garden Pool   No Nullagine River Semi-permanent Wet 2020 = 1.2 m 
Dry 2021 = 1.8 m 

Daylight Pool   No Nullagine River Semi-permanent Wet 2020 = 3.0 m 
Dry 2021 = 1.5 m 

*  Distance in brackets refers to the distance from Development Envelope, if the pool occurs outside 
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6.3.3.2 Surface water flooding and flow regime 

There is no surface water flow or level monitoring station for creeks that intersect the 
Development Envelope.  The nearest continuous water level monitoring station, Nullagine River 
(DWER site reference 710004), is located on a large catchment with different hydrological 
characteristics and therefore is not directly comparable to the smaller creeks within the 
Development Envelope (GHD 2021d).  Data from the Nullagine River station indicates that the 
Nullagine River, like the creeks that intersect the Development Envelope, are controlled by 
cyclonic rainfall events that drive ephemeral flows with little to no flow outside of these events 
(GHD 2021d).   

To establish a baseline understanding of the surface flow regime, GHD (2021d) have modelled 
the streamflows and depths under different rainfall frequencies.  The maximum flood depths for 
a rainfall event with a recurrence interval of approximately one year (63.2% Annual Exceedance 
Probability (AEP)) is shown in Figure 6-4.  The maximum water depths along McPhee Creek and 
Branch of McPhee Creek exceed 2.5 m for the 10% AEP and 3.5 m for the 1% AEP events (GHD 
2021d).  Flows are mainly confined to the main channels, however there are several areas where 
flows spread across the flood plain in high flood events.  

6.3.3.3 Surface water dependent ecosystems 

The depth to groundwater in the creeklines off the ridgelines is approximately 2-10 m below 
ground level (bgl) and these creeks support potentially groundwater dependent vegetation 
(GDV).  However, the alluvial aquifers in these areas are recognised as being recharged by 
surface water streamflow in the creeks.   

Pools support surface water dependent ecosystems and have been described in Section 6.3.3.1. 
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Plate 6-1:  Typical pools within and adjacent to the Development Envelope (Biologic 2020a) 

Typical McPhee Creek pools 

McPC2 VMPC-78 (also called McPC3) 

 

 

Typical Ridge pools 

WMPC-08 (also called Range 1) WMPC-09 (also called Range 2) 
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6.3.4 Hydrogeology 

The Development Envelope and surrounding areas are located within the Pilbara Fractured 
Rock Aquifer (GHG 2021a).  The Development Envelope is within the proclaimed Pilbara 
Groundwater Area under the Rights in Water and Irrigation Act 1914 (RiWI Act). 

The hydrogeological understanding of the area is based on the bores shown in Figure 6-6. 

6.3.4.1 Conceptual hydrogeological model 

The Proposal centres on an elevated ridge (referred to as the ‘main ridge’) that strikes northeast-
southwest associated with the exposed local syncline (Sandy Creek Syncline) and banded iron 
lithology (GHD 2021a). 

The orebody exists in a transmissive banded iron formation (BIF) zone within the Paddy Market 
Formation geological unit (Table 6-4).  The Footwall Shale of the Paddy Market Formation and 
quartzite of the underlying Corboy Formation are considered to form an aquitard so that the 
Paddy Market Formation in the mine area acts as an isolated, unconfined elongated basin 
aquifer which approximately corresponds to the McPhee Creek ridge.  The basin is 
approximately 7.5 km long and 0.5 km wide (GHD 2021a).  

The Proposal will include below water table (BWT) mining and will result in dewatering of the 
Paddy Market Formation.  Ongoing mineral and groundwater exploration in the area has 
allowed the development of a comprehensive hydrogeological conceptual model for the 
Proposal as summarised in Table 6-4.  Example cross section for Murray Pit is shown in Figure 6-5.  
Full descriptions of the units and the geological data that underpins them are provided in GHD 
(2021a) provided in Appendix G. 

Table 6-4: McPhee Creek hydrostratigraphic unit summary 

Hydrostratigraphic 
unit 

Leapfrog 
model unit 

Aquifer status Unit description Orebody status 

Upper BIF  MP7 Aquifer Upper BIF, Paddy 
Market Formation 

Within orebody 

Chert  MP6 Aquifer Chert layer 
separating the 
upper and lower BIF 

Within orebody 

Lower BIF MP2 Aquifer Lower BIF, Paddy 
Market Formation 

Within orebody 

Footwall shale MP1 Aquitard Underlying shale at 
the base of the 
Paddy Market 
Formation 

Within orebody 

Fractures NA Fracture zones 
with increased 
hydraulic 
conductivity and 
storativity 

Within orebody and immediately 
surrounding aquitards 

Quartzite bedrock Fqz Aquitard Corboy Formation 
quartzite 

Beneath 
orebody 
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Figure 6-5: Murray pit east-west cross section showing hydrostratigraphic units (GHD 2021a) 
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6.3.4.2 Depth to groundwater and groundwater flow 

Groundwater depth ranges between approximately five to 100 m bgl throughout the 
Development Envelope (Figure 6-7).    The extent of depths is due to the topography of the Main 
Range which extends up to 60 m above the surrounding plains.  The depth to watertable in the 
areas to be mined is greater than 40 m (Figure 6-7) and is shallower (2-10 m bgl) in the creeklines 
off the Main Range where the resource occurs. 

Beyond the Main Range, a superficial alluvial aquifer is present, composed of loose sands and 
gravels.  Within the alluvial aquifer, the depth to groundwater is shallower (2-10 m bgl) and the 
rate of groundwater throughflow is expected to be high (relative to that within the underlying 
fractured rock aquifer).   

Groundwater at the regional scale flows radially from the Development Envelope in all directions 
due to the elevation of McPhee Creek ridge.  Groundwater throughflow is deemed to be minor.  
The outward radial flow from the ridgeline is equivalent to received recharge within the 
Development Envelope; estimated to be 0.2 to 0.6 GL/a.  Discharge would occur in low lying 
areas beyond the Development Envelope through evapotranspiration in the creeks and pools 
nearer to the Nullagine River. 

One long term monitoring bore (MCP0132) is located to the north of Crescent Moon, with the 
recorded depth to groundwater varying seasonally between 8.6 m and 10.5 m.  A 1.24 m 
increase in groundwater level was recorded between Jan and April 2014 in response to 
rainfall.  An additional bore, located approximately 6.5 km south east of the eastern end of 
Crescent Moon, adjacent to McPhee Creek (MCP0146), has a depth to groundwater of 2.8 m.   

6.3.4.3 Groundwater quality 

Groundwater is fresh within the orebody aquifer (median TDS 211 mg/L) while areas outside of 
the Development Envelope are characterised by the median TDS value of 700 mg/L (GHD 
2021a). 

Groundwater chemistry in the Development Envelope is dominated by magnesium bicarbonate, 
with some samples showing magnesium chloride-bicarbonate.  

The south-west part of the ore deposit has minor bicarbonate content, replaced by chloride and 
elevated sulphate and elevated chloride, suggesting possibly longer residence times for 
groundwater in this portion of the Development Envelope or depletion of available carbonate 
in the rock matrix. 

Regional recharge rates were estimated to be between 4 to 11 mm/a (1 to 3% of annual rainfall) 
based on the groundwater chloride content (GHD 2021a).  
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6.3.5 Geochemistry 

Mine Earth (2021) assessed the geochemical and physical characteristics of waste rock to be 
produced from the Proposal at all deposits except Crescent Moon.  This assessment was 
undertaken to provide guidance on acid generation potential for geological units to be mined.  
The Crescent Moon deposit is a mesa capped with Channel Iron Deposit (CID).  The 
mineralisation sits at the top of the mesa with no overburden or bounding waste.  The material 
would be well oxidised as it is above watertable in the exposed mesa formation.  Any sulphides 
would have been converted to sulphates due to oxidation. 

Mining at Crescent Moon will leave an internally draining pit within the mesa.  The waste that is 
exposed will have similar composition to the waste rock already exposed on the flanks of the 
mesa, albeit slightly less oxidised.  Therefore, mining will not uncover previously unexposed waste 
types, it will simply increase the surface area of an existing exposed rock type. 

The sulphur (S) levels in geological drill samples from Crescent Moon are very low (<0.03% in the 
ore and waste samples).  These levels are highly unlikely to result in acid mine drainage.  Based 
on this low risk, waste characterisation is not considered necessary to support the EPA assessment 
but will be undertaken to support mine closure planning required by DMIRS. 

The waste rock material of Ord, Nicholson, Murray and Avon pits was characterised by Mine 
Earth (2021) and fell into three categories:  

Non-shale units: 

• All of the non-shale units (including oxide, BIF, chert, quartzite, siltstone and ultramafic waste 
rock, and mineralisation and low-grade ore) are geochemically benign for all pits. 

• The non-shale units are all classified as Non Acid Forming (NAF) and circum-neutral with low 
to-modest salinity.  The NAF classification for these units corresponds to a sulphur threshold of 
0.3% S. 

• Element enrichments are either non-existent, or slight to moderate (at most), with the latter 
corresponding to element forms which are geochemically stable with limited release to 
solution. 

• Contact waters generated from the non-shale units during weathering will be circum-neutral, 
non-saline with low concentrations of soluble metals/metalloids. 

PAF shale units 

• Lithologically, the shale units (chiefly from the MP1 stratigraphic domain in the Avon and 
Murray pits), include carbonaceous and non-carbonaceous varieties, each of which is 
characterised by widely varying pyrite occurrence. 

• Non-pyritic shales are classified as NAF, whereas pyritic shales are classified as potentially 
acid forming (PAF).  The pyrite in the PAF shales is intrinsically reactive, and due to the typical 
deficiency of reactive carbonates in the groundmass, the fines component of the PAF shale 
waste has the potential to acidify (pH 2-3) within a matter of weeks of weathering following 
mining.  Elevated metal solubility will accompany such acidification. 

• Due to the intrinsic pyrite reactivity, PAF shale wastes correspond to sulphur values ≥ 0.1% S. 
• All PAF shale samples were located below the pre-mining water table. 

NAF shale units 

• NAF shales are characterised by negligible S levels (<0.1% S) and are circum-neutral with low 
to modest salinity.  Element enrichment and solubility for the NAF shales are of no concern 
for contact water quality.  
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• Most NAF shale samples were located above the pre-mining water table; however, 
NAF shale also occurs variously below the water table. 

• Where NAF shales are mixed with PAF shales during mining, the former would not buffer the 
acidification potential of the PAF.   

6.3.6 Groundwater dependent ecosystems 

Two vegetation types within or in proximity to the Development Envelope are considered 
potential groundwater dependant vegetation (GDV) (Ecoscape 2020a).  Potential GDV has 
been identified where shallow water tables (less than 10 m) occur within creek beds of McPhee 
Creek, Branch of McPhee Creek and Lionel Creek and facultative phreatophytes occur 
(Ecoscape 2020a).  Depth to groundwater is modelled to be between 2-10 m bgl in these areas 
and vegetation is considered potentially groundwater dependent (Ecoscape 2020a).  The 
groundwater in these creeklines occurs within the creek alluvial aquifers, which are connected 
to the underlying fractured rock aquifers but also receive direct recharge from rainfall and 
surface flows, which regularly top up groundwater levels. 

Pools located near the confluence of Branch of McPhee and McPhee Creek are considered to 
potentially be connected to groundwater.   

GDV are further described in Section 7.4.2.3.    

Subterranean habitats with the potential to support stygofauna have been modelled within the 
Development Envelope and are primarily located within BIF aquifers.  The subterranean fauna 
habitats and values are described in Section 9.   

6.3.7 Aquatic fauna 

An aquatic survey was undertaken in April 2020 (late wet season)(Biologic 2020a), and a further 
dry season aquatic fauna survey was undertaken in September 2021 (Biologic 2022a).  
Immediately prior to the wet season survey, weather conditions of above average temperature 
and below average rainfall occurred.  However, the previous months had been a good wet 
season, with January experiencing double its average rainfall (Biologic 2020a).  Pools within the 
survey area were all relatively full when sampled, and none were dry (Biologic 2020a).  During 
the dry season survey, the temperature was comparable to the long-term average (34.9°C); 
however, the mean maximum temperature immediately before the dry season survey was 
above average (Biologic 2022a).  Not all the Pools were inundated during the dry season survey 
(Biologic 2022a, Table 6-3). 

Collectively, six surface water pools within the Development Envelope, 12 sites outside the 
Development Envelope and two long-term monitoring sites (Garden Pool and Daylight Pool) 
were sampled for aquatic biota.  The combined results of the surveys determined that McPhee 
Creek and Branch of McPhee Creek support a diverse range of aquatic flora, habitats and 
aquatic fauna values, including one conservation significant and several range-restricted 
species.  The vast majority of aquatic fauna are common species and widely distributed (Biologic 
2020a; Biologic 2022a).   

Lionel Creek contained considerably fewer semi-permanent and permanent pools than either 
McPhee Creek or Branch of McPhee Creek.  However, the Lionel Creek permanent pool (VMPC-
81) was found to provide important habitat for macroinvertebrate fauna, recording the highest 
overall macroinvertebrate taxa richness.  All three of the creeks provided nursery habitat for one 
or more species of freshwater fish, and the Branch of McPhee Creek was considered important 
for freshwater turtles.  No fish were recorded in the range pools. 
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6.3.7.1 Aquatic fauna habitat 

Surface water pools in the Development Envelope include permanent, semi-permanent and 
seasonal pools.  Surface water pools generally represent areas of high ecological productivity, 
particularly in arid environments and support species which require continuous access to water.   

A total of 20 pools were sampled in the dry season survey (Biologic 2022a), and 17 in the wet 
season survey (Biologic 2020a; Figure 6-8).  This included four sites along McPhee Creek, four sites 
along Branch of McPhee Creek, four Lionel Creek sites, up to six pools within the McPhee 
resource (Range Pools; three sampled in the Wet 2020) and two long-term reference sites on the 
Nullagine River (Figure 6-8).  Some sites were dry at the time of sampling and sediments were 
collected.  Rehydration trials were undertaken on two sediment samples in the wet season survey 
2020 (UN1 and UN2), and four in the dry season survey 2021 (VMPC-77, VMPC-82, UN1 and VMPC-
81).   

Details of the sampled pools are as follows and shown on Figure 6-8: 

• Four sites along McPhee Creek (McPC2, VMPC-78, VMPC-79 and WMPC-12) 
• Four sites along Branch of McPhee Creek (VMPC-77, VMPC-82, VMPC-83 and VMPC-84) 
• Four sites along Lionel Creek (UN1, UN2, VMPC-80 and VMPC-81) 
• Six pools within the McPhee resource (range pools) (WMPC-01, WMPC-03, WMPC-05, WMPC-

08, WMPC-09 and WMPC-21) 
• Nullagine River – Garden Pool and Daylight Pool (both semi-permanent, long-term reference 

sites). 

For the majority of surface water pools assessed, in-stream habitat is considered high quality, 
including complex heterogenous substrates, such as submerged macrophytes, emergent 
macrophytes, large woody debris, root mats and trailing vegetation.  The three range pools were 
the exceptions to this as the in-stream habitat diversity was low and generally lacked complex 
habitat types, instead being dominated by detritus and open inorganic substrate. 

Algal cover was generally high and was most apparent at sites with cattle access.  Percentages 
of algae cover ranged from 1% at VMPC-81 and one of the range pools (WMPC-08) to 30% at 
one pool in the Development Envelope (WMPC-05).  During the dry season survey, the algal 
cover was lower (Biologic 2022a).  The average algal cover was: 

• McPhee Creek - 6.5 % in the dry season and 29% in the wet season 
• Branch of McPhee Creek - 3.5% in the dry season and 9.3% in the wet season 
• Lionel Creek - 10.5% in the dry season and 24% in the wet season 
• Nullagine River – 21.5% in the dry season and11% in the wet season 
• Range Pools – 6% in the dry season and 11% in the wet season. 

The habitat values of the pools are further described in Biologic (2022a) included as Appendix J. 

6.3.7.2 Pool water quality 

Summaries of the water quality measurements undertaken in pools during the wet and dry 
season surveys are provided in Appendix D (Biologic 2020a) and Appendix J (Biologic 2022a) 
respectively.  

Electrical conductivity (EC) varied greatly between sites and seasons.  The water quality in April 
2020 was fresh in the rain-fed pools on the range (EC of 96 µS/cm at WMPC-09) through to saline 
in the lower creeks (EC of 10,667 µS/cm at the Branch of McPhee Creek (VMPC-84).  EC during 
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the dry season ranged from 50 µS/cm at Range Pool 3 (WMPC-21) to 6.166 µS/cm at 
McPhee Creek (McPC2) (Biologic 2022a).  The Range Pools and references sites in Nullagine 
River were all fresh (Biologic 2022a).   

Where EC is less than 1,500 µS/cm, minimal ecological stress is experienced, but a considerable 
shift in aquatic fauna assemblages is known to occur above this threshold.  Eight sites had EC 
of >1,500 µS/cm, indicating pool habitat was influenced by salinity at the time of sampling.   

Dissolved Oxygen (DO) concentrations were highly variable in the wet season; they ranged from 
5.4% to 149.8%, while in the dry season, they ranged from 25.3% to 161.8% with many sites having 
low oxygen levels.  Only one site (VMPC-80) was considered to be below (i.e. to exceed) the 30% 
threshold for ecological stress; located along Lionel Creek (Biologic 2020a).  Two other sites 
recorded DO over the upper ANZG (2018) default guideline values (DGV), including McPhee 
Creek pool (WMPC-12, 149.8%) and the Daylight Pool long-term reference site on the Nullagine 
River (146.9%).  Super-saturated DO at these sites is likely due to the high abundance of 
submerged macrophyte and algae present, and, therefore, high rates of photosynthesis during 
the day, which can also be fatal for fish.  These sites likely experience oxygen stress overnight.  

The pH of surface water samples ranged from slightly acidic to basic.  Except for the Range Pool 
sites, most sites recorded pH values above the Upper ANZG (2018) DGV.  However, none were 
considered ecological concern or uncommon in Pilbara Waters (Biologic 2022a).  

Nutrient levels were generally high, likely due to pastoral use in the area (Biologic 2020a).  

Turbidity was generally low, indicating high water clarity and light penetration. 

McPhee Creek pools 

At all pools along McPhee Creek, water quality was characterised by basic pH and generally 
low dissolved metals but high nutrient concentrations.  One pool was fresh (VMPC-79), while the 
other three pools varied between brackish and saline seasonally.  

Impacts from cattle were apparent at some pools, including the trampling of edge sediments, 
the prevalence of weeds and high nutrient concentrations.  

Branch of McPhee Creek pools 

Water quality was characterised by basic pH, brackish to saline EC, low DO, and clear waters 
with generally high nutrient concentrations.  The pools had pH values of 8.1-9.3 with generally 
low turbidity (4-6.2 NTU), except at VMPC-77 and VMPC-84 (13.1 and 15.7 NTU respectively). 

Impacts from cattle were observed with the trampling of creeks banks.  An invasive 
environmental weed (Cenchrus cilaris) was recorded at VMPC-77 and VMPC-84.  

Lionel Creek pools 

The Lionel Creek pool water quality was characterised by basic pH, low turbidity, adequate DO,  
and high nutrients.  All sites were fresh, except VMPC-80, which was brackish.  

Range pools 

Water quality of the Range Pools was characterised by slightly acidic to neutral pH, very low 
turbidity and fresh, corresponding low concentrations of ions and low hardness, but high 
concentrations of nutrients. 
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6.3.7.3 Aquatic invertebrates 

A total of 90 invertebrate taxa and 234 aquatic macroinvertebrate taxa were recorded during 
the aquatic fauna surveys (Biologic 2020a; Biologic 2022a).  Taxa from the Order Diptera (two 
winged flies) were the most abundant.   

Most taxa recorded were generally common across the Pilbara, however, three species listed 
as Vulnerable by the International Union for Conservation of Nature’s Red List of Threatened 
Species (IUCN), were recorded including one Copepoda and two Odonata (refer to Section 
6.3.7.3.1; Table 6-5 and Figure 6-9).  A further 10 species of interest, due to either being 
uncommon or with potentially restricted distributions, were also recorded (refer to Section 
6.3.7.3.2; Table 6-5; Figure 6-9).  

These species are summarised in Table 6-5, shown in Figure 6-9 and described in further detail 
below.  

Table 6-5: Aquatic invertebrate fauna species of interest 

Species Site Location 
Inside 
Development 
Envelope 

Copepoda 

Eodiaptomus 
lumholtzi 

VMPC-78 (McPC3) McPhee Creek No 
VMPC-79 (McPC4) McPhee Creek No 
VMPC-77 (BMcPC1) Branch of McPhee Creek No 
VMPC-81 (UN3) Lionel Creek No 

Daylight Pool Long term monitoring 
reference site No 

VMPC-84 (BMcPC2)  Branch of McPhee Creek No 
Odonata 

Hemicordulia 
koomina 

UN2  Lionel Creek No 

Daylight Pool Long term monitoring 
reference site No 

VMPC-81 Lionel Creek No 

Eurysticta 
coolawanyah 

WMPC-12 McPhee Creek No 
VMPC-81  Lionel Creek No 

Ostracoda 

Newnhamia sp. 
BOS1197 

WMPC-08 Range pool Yes 
WMPC-09  Range pool Yes 
WMPC-21* Range pool No 

Cypretta sp. 
BOS863 

VMPC-79 McPhee Creek No 
VMPC-77 Branch of McPhee Creek No 
VMPC-81 Lionel Creek No 

Ilyodromus sp. 
BOS1447 

Daylight Pool  Long term monitoring 
reference site No 

VMPC-79 McPhee Creek No 

Cyprididae sp. 
Biologic-OSTR040` 

VMPC-79 McPhee Creek No 
WMPC-09 Range pool Yes 
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Species Site Location 
Inside 
Development 
Envelope 

WMPC-21 Range pool Yes 
Cyprididae 
‘sp.Biologic-
OSTR035 

WMPC-08  Range pool Yes 

WMPC-09 Range pool Yes 

Cyprididae’ sp. 
Biologic-OSTR037 WMPC-21 Range pool Yes 

Cyprididae ‘sp. 
Biologic-OSTR038 

WMPC-01  Range pool Yes 
WMPC-03 Range pool Yes 

Cypridiae ‘sp. 
Biologic-OSTR039’ 

WMPC-01 Range pool Yes 
WMPC-08 Range pool Yes 
WMPC-09  Range pool Yes 
WMPC-21* Range pool Yes 

Cyprididae ‘sp. 
Biologic-OSTR041’ 

WMPC-12 McPhee Creek No 
VMPC-77  Branch of McPhee Creek No 
VMPC-84 Branch of McPhee Creek No 

Cyprididae ‘sp. 
Biologic-OSTR040’ VMPC-79 McPhee Creek No 

 

6.3.7.3.1 Conservation significant aquatic invertebrates 

Three aquatic invertebrate species listed as Vulnerable by IUCN were recorded during recent 
aquatic fauna surveys including (Table 6-5; Figure 6-9): 

• A copepod: Eodiaptomus lumholtzi - collected from McPhee Creek (VMPC-78 and VMPC-
79), Branch of McPhee Creek (VMPC-77 and VMPC-84), Lionel Creek (VMPC-81), and 
Daylight Pool.  

• Two Odonata (dragonflies or damselflies): 
o Hemicordulia koomina - collected from Lionel Creek (UN2 and VMPC-81) and Daylight 

Pool. 
o Eurysticta coolawanyah - collected from McPhee Creek (WMPC-12) and Lionel Creek 

(VMPC-81).   

The copepod, Eodiaptomus lumholtzi was recorded in VMPC-78, VMPC-79, VMPC-77, VMPC-81 
and long-term reference site Daylight Pool during the wet season survey (Biologic 2020a) and 
recorded in VMPC-84 during the dry season survey (Biologic 2022a)(Figure 6-9). This species was 
listed in 1996, as it was only known from a few localities in Queensland and Northern Territory.  
Since that time, the species has been recorded from numerous locations across the Pilbara 
including (but not limited to) Warramboo Creek, the Robe River, pools along the middle to upper 
Fortescue Valley, Cane River (WRM, 2009) and Caves Creek (WRM, 2011c) and as such, the IUCN 
listing is considered in need of revision (Biologic 2020a, 2022).  

Hemicordulia koomina (the Pilbara Emerald dragonfly) was collected from Lionel Creek (UN2 
and VMPC-81) and Daylight Pool, whereas Eurysticta coolawanyah (the Pilbara pin damselfly) 
was collected from McPhee Creek (WMPC-12) and Lionel Creek (VMPC-81) (Table 6-5; Figure 
6-9).  Both species were historically listed due to only being known from five sites (or less) within 
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the Pilbara; however, based on updated literature, both species are now known from 
many more sites within the Pilbara, and both listings are considered in need of revision (Biologic 
2020e).  For example, H. koomina is now known from more than 15 sites across the Pilbara, and 
while the species has a documented extent of occurrence of 6,504 km2, recent work has 
estimated the current extent of suitable habitat to be 119,416 km² (Bush et al. [2014] in Biologic 
2022a).   

Similarly, the extent of occurrence for E. coolawanyah was previously documented as 7,937 km²; 
however, recent work has indicated that the extent of suitable habitat is likely much higher 
(~298,177 km²) and the species has now been recorded from numerous locations in the Pilbara 
(Bush et al. 2014 in Biologic 2022a).  

6.3.7.3.2 Aquatic invertebrate fauna species of interest 

Ten aquatic invertebrate species of interest (all ostracods) that either have potentially restricted 
distributions  or are uncommonly collected, were also recorded during the aquatic fauna surveys 
including (Table 6 5; Figure 6 9; Biologic 2020a, 2022):  

• Cypretta sp. BOS863, 
• Ilyodromus sp. BOS1447 
• Cyprididae ‘sp. ‘Biologic-OSTR035 

Cyprididae’ sp. Biologic-OSTR037 
• Cyprididae ‘sp. Biologic-OSTR038 
• Cypridiae ‘sp. Biologic-OSTR039’ 
• Cyprididae ‘sp. Biologic-OSTR041’ 
• Cyprididae ‘sp. Biologic-OSTR040’ 
• Newnhamia sp. BOS1197  
• Anisops nabillus. 

Potentially restricted species 
Cypretta sp. BOS863 was recorded from McPhee Creek (VMPC-79), Branch of McPhee Creek 
(VMPC-77), Lionel Creek (VMPC-81) and in the long-term reference site Daylight Pool (Figure 6-9).  
This species was previously only known from eight claypan or river pools within the Fortescue 
Valley.  This species is an occasional hyporheos stygophiles in that it utilises the zone between 
groundwater and surface water.  The records from the survey area represent a range extension 
for the species.  It is currently unclear whether this species represents a widespread taxa or has 
a limited distribution as the currently sparse records suggest (Biologic 2020a, 2022). 

A second ostracod with a potentially restricted distribution (Ilyodromus sp. BOS1447) was 
recorded from the hyporheos of Daylight Pool and surface waters at McPhee Creek (VMPC-79; 
Figure 6-9).  This is the only record of this taxa in the current study, and within Biologic’s genetic 
database, and as such this species is considered a potential SRE (data deficient).   

A further four, potentially restricted, species of ostracod were collected from the range pools: 
Cyprididae sp. ‘Biologic-OSTR035 (WMPC-08 and WMPC-09); Cyprididae sp. Biologic-OSTR037 
(WMPC-21); Cyprididae sp. Biologic-OSTR038 (WMPC-01 and WMPC-03); and Cypridiae sp. 
Biologic-OSTR039’ (WMPC-01, WMPC-08, WMPC-09 and WMPC-21).  These species are currently 
only known from these pools.  Cypridiae sp. ‘Biologic-OSTR039’ may represent Newnhamia sp. 
BOS1197; however due to taxanomic uncertainty, this cannot be confirmed (Biologic 2022a).   

In addition, another two potentially range-restricted ostracods (Cyprididae ‘sp. Biologic-OSTR041’ 
and Cyprididae sp. Biologic-OSTR040`) were recorded from McPhee Creek.  Cyprididae ‘sp. 
Biologic-OSTR041’ was recorded from McPhee Creek (WMPC-12) and Branch of McPhee Creek 
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(VMPC-77 and VMPC-84) and is currently only known from the Survey Area.  Cyprididae 
‘sp. Biologic-OSTR040’ was also recorded from McPhee Creek (VMPC-79).  This taxa may 
represent Ilyodromus sp. BOS1447; however, due to taxanomic uncertainty this cannot currently 
be clarified.  This is the only known record of this taxa in the current study and within the genetic 
database (Biologic 2022a).   

Uncommon species 
Two species of interest (uncommonly collected) were recorded from surface waters during the 
wet season survey including Newnhamia sp. BOS1197 and Anisops nabillus (Biologic 2020a).   

Newnhamia sp. BOS1197 was collected from the three range pools in the Development 
Envelope (WMPC-08, WMPC-09 and WMPC-21) (Table 6-5 and Figure 6-9) with the only other 
known record being from the Hamersley Ranges, approximately 230 km to the east.  An ostracod 
collected during the dry season survey, Cypridiae sp. ‘Biologic-OSTR039’, may represent this 
species but this cannot be confirmed (Biologic 2022a).  

The backswimmer Anisops nabillus is relatively uncommon and was recorded in the 
Development Envelope from six Range Pools (WMPC-01, WMPC-03, WMPC-05, WMPC-08, 
WMPC-09 WMPC-21; Table 6-5 and Figure 6-9).  This species has a highly disjunct distribution and 
was previously only known from the Rudall River National Park and Millstream National Park; 
however, it is now known from at least six other locations throughout the Pilbara including 
Koodaideri Spring, Duck Creek, Kalamina Gorge, Marillana Creek, Weeli Wolli Creek and Turee 
Creek (Biologic 2020a).  

6.3.7.4 Fish 

Five fish species from four families were recorded during the aquatic survey (Biologic 2022a):  

• Western rainbowfish – Melanotaenia australis (548 recorded in wet season, 841 recorded in 
dry season). 

• Pilbara tandan – Neosilurus sp. (41 recorded in wet season, 5 recorded in dry season). 
• Spangled perch – Leiopotherapon unicolor (1,885 recorded in wet season, 424 recorded in 

dry season). 
• Pilbara bony bream – Nematalosa sp. (243 recorded in wet season, 381 recorded in dry 

season). 
• Murchison River hardyhead – Craterocephalus sp. (0 recorded in wet season, 1 recorded in 

dry season). 

The Pilbara bony bream and the Pilbara tandan are endemic to the Pilbara, whereas the other 
two species are widespread throughout other parts of Australia.  Both the Pilbara bony bream 
and Pilbara tandan are genetically distinct from similar, known described species (i.e. 
Nematalosa erebi and Neosilurus hyrtlii, respectively) and are currently undescribed (Biologic 
2022a).  The Western rainbowfish, Spangled perch and Murchison River hardyhead occur widely 
throughout the Pilbara region, and none are listed as being of conservation significance 
(Biologic 2022a).  All five species are described in further detail below.  

The western rainbowfish, Melanotaenia australis, is endemic to the tropical northwest, where it 
primarily occurs in Western Australia between the Ashburton and De Grey Rivers in the Pilbara.  
Outside of Western Australia, its distribution extends north to the Fitzroy River in the Kimberley and 
east into western parts of the Northern Territory (Allen et al., 2002).  In the Pilbara, the western 
rainbowfish occurs in most river systems from the Ashburton River northwards (Morgan et al., 
2014).  Within its range, the western rainbowfish is found in freshwater rivers, creeks, swamps, 
marshy lagoons, and lakes.  
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The Neosilurus catfish known from the Pilbara is genetically distinct to the described 
species Neosilurus hyrtlii which occurs from the Kimberley, Western Australia, across northern 
Australia and QLD (Unmack, 2013).  The Pilbara species is currently known as the Pilbara tandan, 
Neosilurus sp., until further taxonomic work has been undertaken and morphological descriptions 
made.  Neosilurus sp. is known from still or flowing rivers, creeks, billabongs and pools in the 
Ashburton, Fortescue, Maitland, Harding Sherlock, Yule and De Grey rivers.  It is mostly nocturnal 
and benthic, residing amongst snags and large woody debris, and within undercuts.  

The spangled perch, Leiopotherapon unicolor, is the most widespread native freshwater fish in 
Australia, occurring across most of northern Australia (Allen et al., 2002).  Its distribution extends 
from the Murchison River in WA in the south, north through to the Northern Territory and east into 
QLD, and south to the Finke River in NSW.  Within the Pilbara it is common and widely distributed 
in all major river systems (Morgan et al., 2014).  

The bony bream which occurs in the Pilbara is known to be genetically distinct from the 
widespread Nematalosa erebi which occurs across northern Australia (Unmack, 2013).  The 
Pilbara species is currently undescribed and as such is referred to as the Pilbara bony bream, 
Nematalosa sp.  The species is relatively common in still or slow-flowing rivers, creeks and 
waterholes in all major catchments between the Ashburton and De Grey river systems (Morgan 
et al., 2014).  

The Murchison River hardyhead, Craterocephalus cuneiceps, is endemic to Western Australia 
and is known from the Murchison River in the south to the De Grey River in the Pilbara to the north.  
It is known from the Greenough, Hutt, Murchison, Wooramel, Gascoyne and De Grey Rivers, but 
is absent from numerous other river systems within this range (Morgan et al., 2014).  This species 
inhabits slow-flowing creeks and isolated pools. 

The greatest number of fish were recorded from McPhee Creek at site VMPC-79 (outside the 
Development Envelope).  No fish were recorded from the Range Pools.  The low species diversity 
recorded is considered typical of the Pilbara region (Biologic 2022a).       

No fish species identified within or in proximity to the Development Envelope are determined to 
be of conservation significance (Biologic 2020a). 

6.3.7.5 Frogs 

Two species of frog were recorded during the wet season survey (Biologic 2022a).  The Pilbara 
toadlet Uperoleia saxatilis was recorded from McPhee Creek and in one of the range pools.  It 
is endemic to the Pilbara region, where it occurs in rocky habitat.  Main’s frog Cyclorana mainii 
was recorded from one of the range pools.  This species is known from the arid zone, Pilbara 
inland, through the central western deserts.  It also occurs in the southern Northern Territory and 
northern South Australia.  Neither species is of conservation significance. 

Neither species is of conservation significance. 

6.3.7.6 Turtle 

Three flat-shelled (or dinner plate) turtles, Chelodina steindachneri, were observed at three sites 
whilst sampling at Branch of McPhee Creek.  Chelodina steindachneri is known only from 
Western Australia, between the De Grey River in the north and the Irwin River in the south.  They 
are found in both permanent and ephemeral systems and survive drought by aestivating in the 
riverbed or bank and emerging in response to heavy rain.  They have been recorded from 
systems that dry for more than two years (Biologic 2020a).  Chelodina steindachneri is not listed 
on any conservation lists.
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6.3.8 Existing water use and management 

The Proposal is located within the East Pilbara sub area of the Pilbara groundwater allocation 
plan (DoW 2013a).  Groundwater abstraction in proximity to the Development Envelope occurs 
to supply mining and exploration operations, construction works and to provide water to the 
Nullagine township 30 km away (GHD 2020) (Figure 6-10).  Currently groundwater abstraction 
within the Development Envelope is licenced under groundwater licence (GWL) 175352 with an 
approved annual abstraction rate of 95 ML/a.  An application to amend this licence, up to an 
annual abstraction rate of 16 GL/a, is currently under assessment by DWER.   

A search of the DWER Water Register website on 2 October 2020 produced details of 14 
groundwater and 2 surface water licences within a 20 km radius of the Proposal (GHD 2021a).  
The groundwater licence allocations total approximately 5 GL/a.   The locations and details of 
these licences are provided in GHD (2021a, Appendix G).
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6.4 Proposed water management strategy 

The Proposal includes BWT mining which requires dewatering to safely access the ore.  The 
dewatering strategy requires up to 16 GL/a for initial dewatering, which will decrease over the 
life of the mine to around 2 GL/a (Figure 6-12). Operational water demand will total less than 
2 GL/a and will therefore be supplied from the dewatering bores.  Surplus water will be 
discharged to three creeks in a controlled manner (Section 6.4.3). 

The site water balance for the Proposal has been modelled for a range of potential rainfall 
sequences taking into account dewatering volumes, rainfall, surface inflows to pits, evaporation 
and water management (GHD 2021c).  The key components of the water balance and water 
management are shown schematically in Figure 6-11. 

The predicted average annual water balance for the Proposal is summarised in Table 6-6 for two 
selected years that characterise the peak dewatering requirements (at around year 5 
according to the indicative dewatering schedule in Figure 6-11 and the latter part of the mine 
life where only maintenance dewatering is required).  For the first four to five years of dewatering, 
the water balance is dominated by the requirement to dewater to enable extraction of the ore 
body below the predevelopment water table (Figure 6-12). 

During the last three years of mine life (represented by the maintenance dewatering water 
balance in Table 6-6), only surface water inflows from rainfall are expected to require discharge.  
It is noted that the direct rainfall and subsequent evaporation from pits increase as pit areas 
increase.  The expected dewatering requirements in this phase is roughly equal to the 
operational site demands, and therefore the site may be close to water neutral during dry years. 

Table 6-6: Annual average water balance for peak dewatering and maintenance dewatering periods 

Water management element Peak dewatering 
(ML/year) 

Maintenance dewatering 
(ML/year) 

Direct rainfall to pits 465 580 
Catchment runoff into pits and 
internally draining mining areas 

289 573 

Groundwater abstraction for 
dewatering 

15,344 2,274 

Total inputs 16,098 3,427 

Evaporation 377 516 
Discharge to creeks 13,282 540 
Camp  36 36 
Ore moisture loss 463 395 
Dust suppression 1,939 1,940 
Total outputs 16,097 3,427 

Source: GHD 2021c 
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Figure 6-11: Water management schematic 
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6.4.1 Dewatering 

Highly varied dewatering rates will be required over the 15-year life of mine as a result of an 
initially high dewatering requirement to access the ore.  The highest dewatering rates will be 
required 3-6 years following commencement (reported as year 2026 to 2029 in GHD 2021a).  The 
indicative dewatering schedule is shown in Figure 6-12 and the total life of mine dewatering 
volume is expected to be approximately 80 GL.  The Proponent is investigating the potential for 
early commencement of dewatering to reduce peak dewatering volumes. 

 
Figure 6-12: Indicative dewatering schedule 

6.4.2 Operational water demand 

The operational water demand for the Proposal is less than 2 GL/a.  Operational water demands 
have been estimated based on standard parameters (such as surface area and net 
evaporation) and benchmarking against Atlas Iron’s operations at Mt Webber as outlined in 
GHD (2021c).  As ore processing will be undertaken by third parties and does not form part of 
this Proposal, the highest water demand during operations is expected to be for dust suppression 
(approximately 60%).   

6.4.3 Discharge to Creeks 

Discharge of surplus water is subject to the DWER Water in Mining guideline (DoW 2013c) and 
licence requirements.  The following are the options identified in DoW (2013b) for use and/or 
release of dewatering volumes (once referred to as a hierarchy): 

1. Mitigation of environmental impacts (e.g. maintenance of groundwater-dependent 
ecosystems through re-injection or infiltration of water into the aquifer).  

2. Use for fit-for-purpose activities (such as processing and dust suppression) subject to 
demonstrating that water is of suitable quality for the end use.  

3. Transfer of water to a third party to meet other demand, including other proponents in the 
area or public water supply.  

4. Re-injection back into the aquifer.  
5. Controlled release to the environment.  
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As the peak discharge volume is relatively short term and there are no nearby water users 
seeking additional supply; transfer to third parties is not considered an option.  Reinjection is not 
considered an option due to the highly transmissive basin that the orebody resides within.  Any 
reinjection to this hydrogeological environment would result in a large proportion of recirculation 
through the pits.  The proposed strategy to utilise water for operational water demand and 
controlled discharge to creeks that are within the groundwater drawdown extent is consistent 
with the Water in Mining guideline. 

It is noted that Proponents undertaking dewatering will not be permitted to discharge to the 
environment where there is a likelihood that it will cause impacts on other land users (including 
inundation of land) or significant environmental damage (including water quality, acidification, 
erosion, damage to riverbed and/or banks and altered water levels at sites with ecological and 
cultural assets) (DoW 2013a).  Water licence conditions may be applied to any groundwater 
abstraction licence to reduce and, where possible, eliminate risks, and require monitoring, 
management and mitigation. 

The downstream extent of measurable surface flow as a result of surplus water discharge during 
natural no flow conditions is referred to the ‘wetting front’.  The maximum wetting fronts for each 
under peak discharges have been modelled as: 

• 15 km in McPhee Creek at 6.9 GL/a. 
• 7 km in Branch of McPhee Creek at 2.6 GL/a. 
• 12 km of Lionel Creek at 5.8 GL/a. 

The peak discharge would only occur for one year based on the indicative dewatering schedule 
in Figure 6-11.  The indicative discharge rates to each creek is shown in Figure 6-13.  The 
Proponent is also exploring the option of early commencement of dewatering which would 
reduce dewatering and associated discharge peaks. 

 
Figure 6-13: Indicative discharge to each creek over life of mine 

The groundwater quality is fresh, neutral and with low nutrient levels and is therefore considered 
suitable for discharge to creeks. 
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6.5 Potential environmental impacts 

6.5.1 Direct impacts 

The Proposal has the potential to result in the following direct impacts on Inland Waters: 

• Alteration to groundwater aquifers due to abstraction of groundwater 
• Alteration of hydrological regimes of surface water systems, including pools, from disposal of 

surplus water 
• Alteration of hydrological regimes of surface water systems from installation of infrastructure 

and development of mine pits.  

6.5.1.1 Alteration of groundwater aquifers due to abstraction of groundwater 

A numerical groundwater model was developed to quantify impacts to groundwater level from 
mining within the Development Envelope and is outlined in GHD (2021a, Appendix G). 

Dewatering during mining is predicted to create a south-west to north-east trending depression 
in the watertable primarily along the Avon and Murray Pits extending further northeast into the 
Ord and Nicholson Pits (Figure 6-14). 

The largest dewatering volumes will be removed between three to six years into the mine life, 
during which the groundwater level is predicted to drop within the basin aquifer but not 
necessarily in the surrounding fractured rock environment due to the low permeability of the 
shale (MP1) layer. 

When mining ceases in 2038, the drawdown footprint is largely contained within the Conceptual 
Footprint (Figure 6-15 and Figure 6-15).  An assessment of the long-term stabilisation of drawdown 
was completed through a long-term simulation of post-closure conditions.  The time of maximum 
drawdown is dependent upon location, with areas within the high conductivity zones adjacent 
to the pits responding rapidly to water levels within the pits, during both the mining and post-
closure phase.  The cone of depression is expected to migrate outwards from the pits at a slower 
rate within the bedrock material due to the low hydraulic conductivity of this unit.  Most 
drawdown is predicted to occur within 250 years of closure, and within the bedrock, drawdown 
stabilises within one to two thousand years.  The post closure residual drawdown footprint (>2 m 
drawdown in fractured rock aquifer) is predicted to extend to 58 km2 approximately 250 years 
post closure (GHD 2021a). 

The modelling of groundwater drawdown has only considered the response within the orebody 
aquifer and the surrounding fractured rock aquifer.  Water levels in the overlying alluvial aquifers 
are directly recharged by rainfall and streamflow and therefore are not directly affected by 
drawdown in the underlying aquifers as discussed in Section 6.7.       
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Figure 6-15: Hydrogeological cross section through Avon Pit 
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6.5.1.2 Alteration of hydrological regimes of surface water systems, including pools, 
from disposal of surplus water 

Discharge of surplus water to creeks will occur during dewatering stages of the Proposal.  Release 
of this water to the environment has the potential to alter the hydrological regime within the 
creek catchments.   

A numerical discharge model (GHD 2021d included as Appendix H) was developed to quantify 
impacts to hydrological regimes from mining within the Development Envelope including: 

• surplus water discharge to McPhee Creek, Branch of McPhee Creek and Lionel Creek  
• changes in flood depths during discharge events. 

The Proposal includes three creek discharge locations that are within the Development 
Envelope.  The length of each creek that is within the Development Envelope beyond the 
discharge location is: 

• McPhee Creek, 4.7 km  
• Branch of McPhee Creek, 2.7 km 
• Lionel Creek, 2.6 km. 

The downstream extent of measurable surface flow as a result of surplus water discharge during 
natural no flow conditions is referred to as the ‘wetting front’.  The maximum wetting fronts for 
each creek, extending beyond the Development Envelope (Figure 6-16), are: 

• 15 km in McPhee Creek at 6.9 GL/a which includes four temporary/seasonal, one semi-
permanent and two permanent pools in the lower reaches 

• 7 km in Branch of McPhee Creek at 2.6 GL/a, which includes one temporary/seasonal pool 
(VMPC-77) 

• 12 km of Lionel Creek at 5.8 GL/a with no pools affected. 

Discharge rates and predicted wetting fronts are indicative due to the potential for variability in 
dewatering rates and following natural flood events.  The indicative predicted annual wetting 
fronts for each creek are provided in Figure 6-17, Figure 6-18 and Figure 6-19.  The McPhee Creek 
and Branch of McPhee Creek pools that are within the wetting front are within the last two 
kilometres of the maximum wetting front; therefore, discharge is predicted to reach these pools 
only in the year of peak discharge.  Discharge of surplus water will be managed through the 
implementation of the Water Management Plan (Appendix B).   



Pools in Wetting Front Permanence Sampling Effort 

VMPC-77 Temporary /Seasonal Sampled 

WMPC-10 Temporary /Seasonal Not Sampled 

WMPC-11 Temporary/Seasonal Not Sampled 

WMPC-12 Semi-Permanent Sampled 

WMPC-14 Temporary /Seasonal Not Sampled 

WMPC-15 Permanent Not Sampled 

McPC2 Permanent Sampled 

Figure 6-16. Maximum extent of continuous flow in creeks under natural no flow conditions due to discharge 
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Figure 6-17: Predicted wetting front along McPhee Creek 

Discharge to McPhee Creek is predicted to extend the wetting front beyond the Development 
Envelope for approximately four years (Figure 6-17).  During the remainder of the mine life, the 
discharge into McPhee Creek can be managed such that the wetting front remains within the 
Development Envelope.   

 

Figure 6-18: Predicted wetting front along Branch of McPhee Creek 

Discharge to Branch of McPhee Creek is predicted to extend beyond the Development 
Envelope for up to approximately three years (Figure 6-18).  During the remainder of the mine 
life, the discharge into Branch of McPhee Creek can be managed such that the wetting front 
remains within the Development Envelope. 
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Figure 6-19: Predicted wetting front along Lionel Creek 

Discharge to Lionel Creek is predicted to extend beyond the Development Envelope for up to 
approximately four years (Figure 6-19).  During the remainder of the mine life, the discharge to 
Lionel Creek can be managed such that the wetting front remains within the Development 
Envelope. 

Groundwater mounding 

The typical depth to groundwater is estimated at approximately 7-8 m bgl along the creek lines.  
While surplus water discharge occurs, the watertable in the alluvial aquifer is predicted to 
increase to the surface over the section of creek that sustains flow; that is, to the extent of the 
wetting front (Figure 6-20).  This is referred to as ‘mounding’.  The lateral extent of the 
groundwater mounding along the creek is predicted to remain within the alluvial aquifer of the 
creek bed as the hydraulic conductivity of the surrounding rock is low and seepage into this unit 
would be slow. 
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*McPC1 (WMPC-12), McPC2 and McPC3 (VMPC-78) locations are shown on Figure 6-7 

Figure 6-20: Potential for mounding in McPhee creek alluvial aquifers – modelled result from maximum discharge (i.e. year 5 of mining being 2027) (GHD 2021a) 
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6.5.1.3 Alteration of hydrological regimes of surface water from installation of 
infrastructure and development of mine pits  

The installation of infrastructure and development of mine pits has the potential to alter surface 
water regimes in the Development Envelope.  Mine pits and infrastructure have the potential to 
reduce catchment size contributing to surface water pools.  Mining creates internally draining 
mine pits and controls runoff from waste dumps to reduce risks to surface water quality.  This 
reduces the catchment areas of streams which can cause a corresponding reduction in runoff 
and streamflow.  The proposed reduction in catchment areas during operation and closure, 
where some flows are reinstated, are presented in Table 6-7.  The catchment reductions are 
around 10% in McPhee Creek, Branch of McPhee Creek and Sandy Creek.  There is no loss of 
catchment in Lionel Creek and minimal loss in Spinaway Creek. 

The existing and proposed reduction in catchment areas are presented in Table 6-7. 

Table 6-7: Catchment area reductions as a result of the Proposal 

Regional catchment Catchment area (ha) Operational 
reduction in 
catchment area  

Closure reduction in 
catchment 
(compared to 
baseline) 

Ha % Ha % 
McPhee Creek 
(including Branch of 
McPhee Creek) 

15,465 (to the 
confluence with 
Nullagine River) 

1,348 9 618 4 

Branch of McPhee 
Creek 

4,986 (to the 
confluence with 
McPhee Creek) 

546 11 397 8 

Lionel Creek 5,650 (to the 
confluence with 
Nullagine River) 

0 0 0 0 

Spinaway Creek 3,050 (upper 
catchment) 

19 1 0 0 

Sandy Creek 1,892 (upper 
catchment) 

204 11 0 0 

The majority of the Proposal Conceptual Footprint is within the McPhee Creek and Branch of 
McPhee Creek catchments (Table 6-7).  The infrastructure in Spinaway and Sandy Creeks will be 
removed at closure and flows reinstated.  There is no infrastructure planned within Lionel Creek 
catchment. 

These catchment reductions (Table 6-7) are expected to have a corresponding reduction in 
creek flow volumes (GHD 2021d).  

Flooding depths 

The change to maximum flooding depths in a recurrence interval of approximately one year 
(63.2% AEP) is shown in Figure 6-21.  This illustrates the small reduction in flooding in the upper 
reaches of McPhee Creek and Branch of McPhee Creek due to the catchment reductions from 
mining infrastructure (negative values) and the increase in flood levels due to discharge in the 
lower reaches (McPhee Creek only).   
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Pools  

There are 15 pools within the Development Envelope, of which 14 are within the Conceptual 
Footprint and one is within five metres of the Conceptual Footprint.   
Despite being located within the Conceptual Footprint, the Proponent expects to be able to 
avoid direct impact to some of these pools (i.e. WMPC 03, 22, 29), noting that a reduction in their 
catchments may occur resulting in a reduction of inflows and potential changes to the 
persistence of water in these pools. 

The pools within the Development Envelope include: 

• Five permanent pools (two likely to be avoided) 
• Two semi-permanent pools 
• Eight temporary/seasonal pools (one likely to be avoided). 

An additional six permanent and five semi-permanent pools have been mapped in the areas 
surrounding the Development Envelope.  The maximum catchment losses for pools beyond the 
Development Envelope is 11% in the Branch of McPhee Creek temporary/seasonal pool (VMPC-
77), located closest to the Development Envelope.  
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