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1.3 Identification Phase Study (IPS) 

NiW implemented a significant program of closure studies as part of the IPS. As per BHP standards, the IPS 
is the first stage in the development of a Major Project. Major Projects are developed for investments which 
are complex and/or requiring significant investment to ensure that the commitment and expenditure of funds 
is sound. 

 

While the IPS did not specifically address the changes to NMK associated with the MKS Project, the work 
completed for NMK has informed this MCP, and therefore the conclusions of the study are directly relevant 
to the MKS Project.  

 

Further details on the IPS, including its importance to contemporary NiW closure designs, are provided in the 
NMK MCP (BHP, 2017). 

 

1.4 Stakeholder Engagement 

NiW considers stakeholder engagement as an integral and essential component of successful mine closure 
planning.  NiW implemented an unprecedented program of engagement with key closure stakeholders as 
part of the IPS. In total, more than 20 meetings were held with regulatory authorities and other stakeholder 
groups over the past two years to discuss and seek their input on the development of the IPS program, 
informing this MCP revision. 

 

The main regulatory authorities engaged by NiW during the IPS has included: 

1. DMIRS; 

2. DWER; 

3. Department of Planning, Lands and Heritage (DPLH), formerly the Department of Lands (DoL); 

4. Environmental Protection Authority (EPA);  

5. Department of Jobs, Tourism, Science and Innovation (DJTSI); and 

6. Department of Biodiversity, Conservation and Attractions (DBCA), formerly the Department of Parks 
and Wildlife (DPaW) 

 

NiW has maintained regular engagement with the DMIRS since the inception of the IPS program in July 2015. 
The purpose of this engagement was to involve the DMIRS from the outset in the development of the IPS 
scope and to seek progressive DMIRS feedback. The feedback from DMIRS has been considered, where 
relevant, in the development of this MCP. 

 

Further details on the stakeholder engagement program implemented in support of this MCP revision is 
included in Section 4. 
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2 SITE AND PROJECT SUMMARY  

2.1 Site Location  

The MKS Project will be an open-cut nickel mining operation situated in the Northeast Goldfields of WA 
(Figure 2-1). The MKS Project is located 700 km northeast of Perth and 410 km north of Kalgoorlie and is 
situated within the Shire of Leonora Local Government Area (LGA). The nearest population centres are 
Wiluna, 100 km to the north, and Leinster, 70 km to the south. The Wanjarri Nature Reserve is the nearest 
gazetted conservation area, located to the east of the MKS Project. 

2.2 MKS Overview 

The MKS Project will consist of two open pits (Six Mile Well and Goliath), one WRL and associated 
supporting infrastructure. Ore will be hauled to and processed at the nearby NMK mine site, located 20 km 
to the north. The MKS Project has a disturbance footprint of 878 hectares (ha) within a development 
envelope of 1259 ha (see Table 2-2). Approximately 9.6 Million tonnes (Mt) will be mined. The open pits 
will be mined below the water table and dewatering of groundwater will be required during operations. The 
current plan is for the Six Mile Well open pit to be backfilled during operations. 

2.3 Land Ownership and Operations Tenure 

The MKS Project is situated within mining tenements issued under the Mining Act 1978 (WA). These 
tenements comprise Mining Leases, Miscellaneous Licences and General Purpose Leases. The numbers 
and locations of these tenements are shown in Table 2-1 and Figure 2-2. These tenements cover a total 
area of approximately 8,850 hectares (ha), and are held by NiW or its wholly owned subsidiary BHP Billiton 
Yakabindie Nickel Pty Ltd. The MKS Project and all associated tenements are located within the Murchison 
region.  

 
Table 2-1: Mining Tenements  

Domain Infrastructure Tenements 

Landforms WRL M36/422 

ROM M36/246 

Mine workings Open Pits  M36/184, M36/185, M36/183 

Non-Process 
Infrastructure 

Administration Buildings, Fuel Farm, 
Dewatering Facility, Bridge Crossings 
(North and South), Drainage 
Controls, Unsealed Roads, Haul 
Road to NMK (20 km), Laydown 
areas and Topsoil Stockpiles. 

M36/285, M36/286, M36/288, M36/399, 
L36/206, M36/677. M36/658, M53/218, 
M53/217 
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Figure 2-1: Regional Setting
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Figure 2-2: Mining Tenements  
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Group Domain Sub-Domains Planned MKS 
Disturbance Area 

(ha) 

Bridge Crossings (North 
and South); 

Drainage Controls; 

Unsealed Roads; 

Laydown areas; and 

Topsoil Stockpiles. 

Haul Road to NMK 
(20 km); 

84 

Total 878 
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Figure 2-3: MKS closure domains  
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3 CLOSURE OBLIGATIONS AND COMMITMENTS 

Once the MKS Project is approved, NiW will have a range of legal and other obligations which will be 
applicable to closure. These closure obligations will be predominantly derived from commitments made by 
NiW in approval applications, conditions imposed by the Minister for the Environment, and tenement 
conditions. A register of current binding conditions (i.e. tenement conditions) that relate specifically to mine 
closure and rehabilitation has been developed and is presented in Appendix A. 

 

Additional closure obligations will be added to the next iteration of the NMK MCP. Details are provided below 
in relation to the specific legal and other obligations that inform closure planning at MKS. 

3.1 Legislative Obligations 

Table 3-1 provides a list of the statutes considered relevant to closure planning for the MKS Project. 

 
Table 3-1: Applicable Legislation  

Type Name 

Safety Radiation Safety Act 1975 (WA) 

Occupational Health and Safety Act 1984 (WA) 

Health (Asbestos) Regulations 1992 (WA) 

Dangerous Goods Safety Act 2004 (WA) 

Dangerous Goods Safety (Storage and Handling of Non-Explosives) Regulations 2007 
(WA) 

Environment Rights in Water and Irrigation Act 1914 (WA) 

Wildlife Conservation Act 1950 (WA) 

Conservation and Land Management Act 1984 (WA) 

Environmental Protection Act 1986 (WA) 

Environmental Protection Regulations 1987 (WA) 

Environment Protection Regulations 1997 (WA) 

Environmental Protection and Biodiversity Conservation Act 1999 (Cth) 

Environment and Biodiversity Conservation Regulations 2000 (Cth) 

Environmental Protection (Rural Landfill) Regulations 2002 (WA) 

Contaminated Sites Act 2003 (WA) 

Environmental Protection (Clearing of Native Vegetation) Regulations 2004 (WA) 

Environmental Protection (Unauthorised Discharges) Regulations 2004 (WA) 

Environmental Protection (Controlled Waste) Regulations 2004 (WA) 

Contaminated Sites Regulations 2006 (WA) 

Biodiversity Conservation Act 2016 (WA) 

Biosecurity and Agriculture Management Act 2007 (WA) 

Heritage Aboriginal Heritage Act 1972 (WA) 

Aboriginal Heritage Regulations 1974 (WA) 

Native Title Act 1993 (Cth) 

Mining Mining Act 1978 (WA) 

Mining Regulations 1981 (WA) 

Mines Safety and Inspection Act 1994 (WA) 
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Type Name 

Mines Safety and Inspection Regulations 1995 (WA) 

Mining Rehabilitation Fund Act 2012 (WA) 

Mining Rehabilitation Fund Regulations 2013 (WA) 

Pastoral Land Administration Act 1997 (WA) 

 

Legislative obligations pertaining to closure are primarily general in nature requiring the assessment and 
management of the potential for adverse impacts to people, heritage, property and the environment. These 
obligations also require the obtainment of statutory approvals, in some instances, to support planned closure 
activities. NiW acknowledges its obligations under this legislation and has in place processes to manage for 
compliance. 

3.2 Other Obligations 

MKS Project mining tenure is located within the boundary of the Tjiwarl native title determination 
(WAD228/2011 and WAD302/2015). This determination was made in April 2017 during the latter stages of 
the IPS development. At the time of finalising this MCP, NiW was in initial discussions with the Tjiwarl People 
regarding the implications from this determination. NiW is committed to continuing to engage with the Tjiwarl 
People and will seek to extend these discussions over time and as relevant to include matters relating to 
closure planning for all relevant NiW operations. 

 

Other obligations arising from the BHP Charter, BHP Our Requirements for closure, Government guidelines 
(including the 2015 Guidelines) and industry standards form the balance of commitments that have been 
considered in the development of this MCP. 
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Should the expected closure date significantly alter before the next NMK MCP revision, then the scope and 
cadence of the stakeholder engagement strategy for closure will be reviewed, to ensure that it remains 
appropriate for the circumstances. 
 





Nickel West Mt Keith Satellite Mine Closure Plan 2018 

Page 16 

 
 �³�3�R�V�W-mining land-�X�V�H�V���V�K�R�X�O�G���«���L�Q�F�O�X�G�H���F�R�Q�V�L�G�H�Uation of opportunities to improve management 
�R�X�W�F�R�P�H�V���R�I���W�K�H���Z�L�G�H�U���H�Q�Y�L�U�R�Q�P�H�Q�W�D�O���V�H�W�W�L�Q�J���D�Q�G���O�D�Q�G�V�F�D�S�H�����D�Q�G���S�R�V�V�L�E�L�O�L�W�L�H�V���I�R�U���P�X�O�W�L�S�O�H���O�D�Q�G���X�V�H�V���´ 

 

In relation to the determination of the mix of final land-use, Section 4.8.1 of the 2015 Guidelines recognises 
that land-use/s should be regularly reviewed to ensure their continued feasibility, efficacy and acceptability to 
stakeholders:  

 
�³�'�0�3���D�Q�G���(�3�$���D�Fknowledge that end land uses may change over time. Agreed end land-use(s) may 
change in iterations of Mine Closure Plans as more information is acquired through progressive 
�U�H�K�D�E�L�O�L�W�D�W�L�R�Q���D�Q�G���F�R�Q�W�L�Q�X�H�G���V�W�D�N�H�K�R�O�G�H�U���H�Q�J�D�J�H�P�H�Q�W���´�� 

 

NiW has endeavoured in the revision of this MCP to be consistent with this expectation to ensure post mining 
land-uses are relevant, desirable and achievable, and informed by contemporary stakeholder feedback, site 
experience, industry case studies, Government policy and regulations and the IPS technical assessments 
and findings. 

 Stakeholder Feedback  

The preferences of key stakeholders with experience in dealing first-hand with the challenges associated with 
land-use in the northern Goldfields and/or who are likely to inherit/manage rehabilitated lands post-
relinquishment (e.g. DPLH, local pastoralists) are critical inputs in the land-use assessment conducted during 
the IPS. 

 

As discussed in Section 4, NiW implemented a targeted program of stakeholder engagement during the IPS. 
This was done, in part, to materially advance the understanding of what was acceptable to key stakeholders 
as a mix of end land-use. The engagement on land-use primarily targeted the DPLH, the DMIRS and 
experienced pastoralists. 

 

The predominant stakeholder feedback throughout IPS did not encourage a cattle grazing land-use on the 
heavily altered mining rehabilitated landforms (WRLs and final voids), recognising the inherent limitations and 
challenges in this landscape. Instead, stakeholder preferences were generally to exclude cattle from these 
domains and pursue a passive native vegetation outcome to soften the landscape aesthetic and increase 
local biodiversity 

 

Many of the stakeholders, particularly those pastoral, stated a clear preference for NiW to consider alternative 
measures that could more reliably, cost-efficiently and sustainably improve land capability and grazing viability 
of the pastoral leases beyond the mine gate. 

 

Importantly, stakeholders were also keen for NiW to ensure that the rehabilitated site did not adversely impact 
(e.g. from dust, erosion, contamination of stock bores, etc.) the pastoral quality or use of the surrounding 
lands. 

 Pastoral Land -Use Assessment  

As part of the IPS, NiW conducted a pastoral land-use assessment using specialist, experienced pastoralists 
(Blood, 2017). This assessment was identified in response to early stakeholder feedback during the IPS that 
suggested a pastoral end land-use was not desirable nor considered feasible by key stakeholders for mine 
rehabilitated landscapes. Instead, there was a clear preference from stakeholders for an assessment to be 
conducted of what could be done, at a wider scale, to better improve the long-term viability post-closure of 
pastoralism in the locale. 
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6 CLOSURE PERFORMANCE CRITERIA 

Post-mining land-uses (Section 5.1) and closure objectives (Section 5.2) provide the basis for developing 
closure performance criteria (completion criteria).  

 

Performance criteria must be realistic, risk-based and fit-for-purpose for the site conditions. They must be 
SMART (ANZMEC/MCA, 2000) - Specific, Measurable, Achievable, Relevant and Time-bound. Criteria 
should aim to be simple to measure and interpret, and not be ambiguous and complex to decipher creating 
paralysis and/or uncertainty from analysis. Performance criteria should relate the direction of effort and 
investment to risk. This means emphasising those aspects of closure performance that if not met could have 
major consequences, and limiting the focus on other aspects which do not carry this significance. For the 
latter, these aspects (e.g. complex measurements of often speculative ecological function) can often establish 
or restore over time with limited intervention provided the right landform engineering and other fundamentals 
are in place. 

 

For each closure objective, performance criteria have been developed to verify the practical attainment of 
each objective. The closure objectives and performance criteria together comprise the framework for 
measuring closure success. This framework is intended to provide the basis for relinquishment of mining 
tenements and residual liabilities once it can be demonstrated that the performance criteria have been met to 
the satisfaction of regulatory authorities and arrangements for future management and maintenance have of 
the closed site have been agreed to by the subsequent owners or land managers (e.g. State Government as 
represented by the DPLH or other agency). 

 

NiW recognises the requirement of Section 2.8 of the 2015 Guidelines which states:  
 
�³�:�K�H�U�H���U�H�O�L�Q�T�X�L�V�K�P�H�Q�W���U�H�T�X�L�U�H�V���W�K�H���W�U�D�Q�V�I�H�U���R�U���U�H�W�X�U�Q���R�I��ownership or management of infrastructure and/or 
land to other parties, the tenement holder(s) will be required to demonstrate that these parties have been 
involved in the process and understand their responsibilities and liabilities associated with the transfer. Any 
transfer of residual liability to the subsequent owners or land managers, including management of 
contaminated sites, must be clearly communicated, agreed to and documented, to the satisfaction of the 
�U�H�O�H�Y�D�Q�W���U�H�J�X�O�D�W�R�U�V���´ 

 

Consistent with this requirement, NiW initiated engagement with the DPLH to seek their input on what may 
constitute acceptable outcomes to them at closure to enable a successful transfer of rehabilitated mine-sites 
to the State Government as the relevant owner and manager of these lands. Details of this engagement is 
included in Section 4, Section 5.1 and Appendix B.  

6.1 Criteria Development 

Performance criteria have been developed for all phases of closure planning and delivery, including: 

1) Pre-Execution (pre-construction) - detailed design phase (e.g. DPS); 

2) Execution (construction) - implementation of closure / rehabilitation activities; and  

3) Post-Execution (post-construction) - period of monitoring until tenement / liability relinquishment. 

 

This approach puts increased focus on measuring early indicators of closure performance during design and 
construction and less on lagging, reactive indicators in post-construction. It also recognises that the greatest 
opportunity to influence closure is during the planning phase and to a lesser extent the construction phase as 
the ability to effectively alter closure outcomes after this time is diminished. 
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Note, the compliance of closure activities with relevant legal and other obligations will be assessed as part of 
the pre-execution Quality Assurance (QA) audits. These audits will review the efficacy of the detailed designs 
prior to their execution. 

 

A key feature of closure performance measurement will be appointment of an Independent Closure Auditor 
(ICA) of suitable qualifications and experience to review the integrity of work completed throughout closure 
planning and delivery. Whilst not a statutory appointment, it is intended that the ICA would act in a capacity 
akin to the CSA role under the Contaminated Sites Act 2003 (WA), with their appointment approved by the 
DMIRS. Additional information on how the appointment and role of the ICA would function is described in the 
2018 NMK MCP. 
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Table 6-1: Closure Completion Criteria  

Closure Objectives 
Closure Performance Criteria 

Measurement 
Pre-Execution (DPS) Execution Post-Execution 

Safety Materials harmful to 
human health will be 
encapsulated or 
remediated 

-  An inert cover will be applied over all exposed 
deleterious materials (e.g. contaminated soil, 
PAF waste rock, hazardous wastes) 

Covers are constructed 
per detailed design 
specifications approved 
by regulatory authorities 

No exposed material 
harmful to human health 
is observed 

- (Pre-Execution) Independent QA audit* and report to verify that the detailed design 
is consistent with the Basis of Design (BoD) and other stated criteria and will 
achieve the closure objectives, including compliance with relevant legal obligations. 
This will include a validation assessment report from the CSA for components that 
relate to contaminated sites remediation. 

- (Execution) As-Constructed Report by the contractor to verify compliance of 
completed works in accordance with the approved design specifications 

- (Execution) Independent QA audit* and report to verify that the findings of the As-
Constructed Report are accurate and consistent with observations/evidence in the 
field. This will include a validation assessment report from the CSA for components 
that relate to contaminated sites remediation. 

Final landforms and 
land-use/s will not pose 
unacceptable risks to 
people or fauna.  

-  Rehabilitated (embankment) slopes will be no 
greater than 20o. 

-  Stock proof fencing of the WRLs and open pit.  

-  Construction of an abandonment bund around 
the open pit. 

-  Construction of bunds at the top of pit access 
ramps. 

-  Access roads will be closed and rehabilitated 
when they are no longer required to mitigate 
access. 

Final landforms are 
constructed per detailed 
design specifications 
approved by regulatory 
authorities. 

No unacceptable safety 
risks from final landforms 
and land-use are 
identified post-execution. 

- (Pre-Execution) Independent Quality Assurance (QA) audit* and report to verify that 
the detailed design is consistent with the BoD and other stated criteria and will 
achieve the closure objectives, including compliance with relevant legal obligations 

- (Execution) As-Constructed Report by the contractor to verify compliance of 
completed works in accordance with the approved design specifications 

- (Execution) Independent QA audit* and report to verify that the findings of the As-
Constructed Report are accurate and consistent with observations/evidence in the 
field 

Infrastructure will be 
removed unless agreed 
to by regulators and 
post-mining land 
owners/managers. 

-  Above ground infrastructure will be removed 
unless otherwise agreed. 

-  Below ground infrastructure will be removed, 
decommissioned or buried up to 0.5 m below 
ground level (bgl). 

Site infrastructure is 
removed per detailed 
design specifications 
approved by regulatory 
authorities. 

No infrastructure 
remaining post-execution 
unless agreed to 

- (Execution) As-Constructed Report by the contractor to verify compliance of 
completed works in accordance with the approved design specifications 

- (Execution) Independent QA audit* and report to verify that the findings of the As-
Constructed Report are accurate and consistent with observations/evidence in the 
field  

- (Execution) Sign-off obtained from the relevant DMIRS Safety Inspector 

- (Execution) Transfer of liability agreements, as per DPLH or other third party 
requirements, are approved. 

Stability Final landforms will be 
geotechnically stable. 

-  WRL designs to achieve a minimum post 
closure FoS of 1.3 under static conditions. 

 

Final landforms are 
constructed per detailed 
design specifications 
approved by regulatory 
authorities. 

No WRL material is 
within the ZoI. 

- (Pre-Execution) Independent QA audit* and report to verify that the detailed design 
is consistent with the BoD and other stated criteria and will achieve the closure 
objectives 

- (Execution) As-Constructed Report by the contractor to verify compliance of 
completed works in accordance with the approved design specifications 

- (Execution) Independent QA audit* and report to verify that the findings of the As-
Constructed Report are accurate and consistent with observations/evidence in the 
field 
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Closure Objectives 
Closure Performance Criteria 

Measurement 
Pre-Execution (DPS) Execution Post-Execution 

Erosion stability will be 
achieved by controlling 
surface run-off and low 
stability materials. 

-  WRL top surface designs will retain incidental 
rainfall from a critical duration PMP event. 

-  WRL berm designs will retain incidental rainfall 
from a critical duration 1:1,000 year ARI rainfall 
event. 

-  Surface water diversion structures will mitigate 
erosion risk to critical landform features. 

-  A rock cover will be applied to all exposed 
tailings. 

-  WRL embankment surfaces will consist of 
durable rock. 

-  WRL embankment slopes will be no greater 
than 20o. 

Final landforms are 
constructed per detailed 
design specifications 
approved by regulatory 
authorities. 

Surface erosion is within 
predicted rates or the 
assimilative capacity of 
landforms. 

 

- (Pre-Execution) Independent QA audit* and report to verify that the detailed design 
is consistent with the BoD and other stated criteria and will achieve the closure 
objectives, including compliance with relevant legal obligations. 

- (Execution) As-Constructed Report by the contractor to verify compliance of 
completed works in accordance with the approved design specifications. 

- (Execution) Independent QA audit* and report to verify that the findings of the As-
Constructed Report are accurate and consistent with observations/evidence in the 
field.  

- (Post-Execution) Site technical audits and reports by suitably qualified person/s at 5 
years and 10 years post-execution to verify the predicted rates of erosion are being 
achieved or are within the assimilative capacity of landforms (note, auditing will be 
maintained minimum 5 yearly thereafter if this has not been demonstrated within 10 
years). 

Non-
Polluting 

Seepage will not harm 
sensitive groundwater 
receptors. 

 

-  Modelling at NMK confirms that the pit lake in 
the final void will not cause harm post-closure 
to sensitive groundwater receptors including 
active stock bores. 

-  Contaminated soil exceeding remediation 
criteria, protective of sensitive groundwater 
receptors and agreed with a CSA and DMIRS, 
will be removed up to 0.5 m bgl. 

Rehabilitation and 
remediation works are 
completed per detailed 
design specifications 
approved by regulatory 
authorities. 

Local groundwater 
quality is within predicted 
quality ranges with no 
harm to sensitive 
receptors evident. 

 

- (Pre-Execution) Independent QA audit* and report to verify that the detailed design 
is consistent with the BoD and other stated criteria and will achieve the closure 
objectives, including compliance with relevant legal obligations. This will include a 
validation assessment report from the CSA for components that relate to 
contaminated sites remediation. 

- (Execution) As-Constructed Report by the contractor to verify compliance of 
completed works in accordance with the approved design specifications. 

- (Execution) Independent QA audit* and report to verify that the findings of the As-
Constructed Report are accurate and consistent with observations/evidence in the 
field. This will include a validation assessment report from the CSA for components 
that relate to contaminated sites remediation. 

- (Post-Execution) Site technical audits and reports by suitably qualified person/s at 5 
years and 10 years post-execution to verify no harm is caused to sensitive 
groundwater receptors (note, auditing will be maintained minimum 5 yearly 
thereafter if this has not been demonstrated within 10 years). 

Surface water run-off will 
not harm the 
surrounding 
environment. 

-  WRL top surface designs will retain incidental 
rainfall from a critical duration PMP event. 

-  WRL berm designs will retain incidental rainfall 
from a critical duration 1:1,000 year ARI rainfall 
event. 

-  Contaminated soil exceeding remediation 
criteria, protective of sensitive groundwater 
receptors and agreed with a CSA and DMIRS, 
will be removed up to 0.5 m bgl. 

Final landforms are 
constructed per detailed 
design specifications 
approved by regulatory 
authorities. 

Surface erosion is within 
predicted rates or the 
assimilative capacity of 
landforms. 

 

- (Pre-Execution) Independent QA audit* and report to verify that the detailed design 
is consistent with the BoD and other stated criteria and will achieve the closure 
objectives, including compliance with relevant legal obligations. 

- (Execution) As-Constructed Report by the contractor to verify compliance of 
completed works in accordance with the approved design specifications. 

- (Execution) Independent QA audit* and report to verify that the findings of the As-
Constructed Report are accurate and consistent with observations/evidence in the 
field.  

- (Post-Execution) Site technical audits and reports by suitably qualified person/s at 5 
years and 10 years post-execution to verify the predicted rates of erosion are being 
achieved and to verify that surface water / runoff does not harm the surrounding 
environment (note, auditing will be maintained minimum 5 yearly thereafter if this 
has not been demonstrated within 10 years). 
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Closure Objectives 
Closure Performance Criteria 

Measurement 
Pre-Execution (DPS) Execution Post-Execution 

Materials harmful to the 
environment will be 
encapsulated or 
remediated. 

-  An inert cover will be applied over all exposed 
deleterious materials (e.g. contaminated soil, 
PAF waste rock, hazardous wastes). 

-  Contaminated soil exceeding remediation 
criteria, protective of sensitive groundwater 
receptors and agreed with a CSA and DMIRS, 
will be removed up to 0.5 m bgl. 

Covers are constructed 
per detailed design 
specifications approved 
by regulatory authorities. 

No exposed material 
harmful to the 
environment is observed. 

- (Pre-Execution) Independent QA audit* and report to verify that the detailed design 
is consistent with the BoD and other stated criteria and will achieve the closure 
objectives, including compliance with relevant legal obligations. This will include a 
validation assessment report from the CSA for components that relate to 
contaminated sites remediation. 

- (Execution) As-Constructed Report by the contractor to verify compliance of 
completed works in accordance with the approved design specifications. 

- (Execution) Independent QA audit* and report to verify that the findings of the As-
Constructed Report are accurate and consistent with observations/evidence in the 
field. This will include a validation assessment report from the CSA for components 
that relate to contaminated sites remediation. 

Agreed 
Land-Use 

The post-mining land-
uses will be agreed with 
key stakeholders. 

-  Agreement with key stakeholders is obtained 
for the post-mining land-uses (or in the event 
of inconsistency in views between some 
stakeholders the DMIRS is supportive of 
proposed land-uses). 

Landforms to support 
agreed land-uses are 
constructed per detailed 
design specifications 
approved by regulatory 
authorities. 

Post-mining land-uses 
approved by regulatory 
authorities are achieved 
over time. 

- (Pre-Execution) Independent QA audit* and report to verify that the detailed design 
is consistent with the BoD and other stated criteria and will achieve the closure 
objectives, including compliance with relevant legal obligations and agreed land-
use. 

- (Execution) As-Constructed Report by the contractor to verify compliance of 
completed works in accordance with the approved design specifications. 

- (Execution) Independent QA audit* and report to verify that the findings of the As-
Constructed Report are accurate and consistent with observations/evidence in the 
field. 

- (Post-Execution) Site land-use assessments and reports by suitably qualified 
person/s at 5 years and 10 years post-execution to confirm that the predicted land 
characteristics to support the proposed land-uses are in place or with time would 
support the proposed end land-uses (note, auditing will be maintained minimum 5 
yearly thereafter if this has not been demonstrated within 10 years). 

The final landforms will 
not adversely impact 
surrounding pastoral 
land-use.  

-  Final landforms will be designed protective of 
active stock water bores in surrounding areas. 

-  Final landforms will be designed protective of 
surface water run-off quality to surrounding 
areas. 

-  WRLs and the open pit will be fenced to 
exclude stock (cattle). 

-  Pastoral improvement opportunities for 
surrounding areas will be adopted to increase 
the benefits from closure to local pastoralism. 

Closure activities are 
completed per detailed 
design specifications 
approved by regulatory 
authorities. 

No adverse impacts from 
final landforms to the 
pastoral land-use on 
surrounding lands is 
observed. 

- (Pre-Execution) Independent QA audit* and report to verify that the detailed design 
is consistent with the BoD and other stated criteria and will achieve the closure 
objectives, including compliance with relevant legal obligations and causing no 
adverse impact on surrounding pastoral land-use. 

- (Execution) As-Constructed Report by the contractor to verify compliance of 
completed works in accordance with the approved design specifications. 

- (Execution) Independent QA audit* and report to verify that the findings of the As-
Constructed Report are accurate and consistent with observations/evidence in the 
field.  

- (Post-Execution) Land-use assessments and reports by suitably qualified person/s 
at 5 years and 10 years post-execution to confirm that no adverse impact from the 
final landforms to surrounding pastoral activities is taking place (note, auditing will 
be maintained minimum 5 yearly thereafter if this has not been demonstrated within 
10 years). 
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Closure Objectives 
Closure Performance Criteria 

Measurement 
Pre-Execution (DPS) Execution Post-Execution 

Revegetated areas will 
support self-sustaining 
vegetation dominated by 
native species. 

-  Seed mixes for revegetated areas will include 
representative taxa from local vegetation 
communities. 

-  Seed mixes will be optimised from 
rehabilitation trials conducted during 
operations. 

Rehabilitation activities 
are completed per 
detailed design 
specifications approved 
by regulatory authorities. 

-  Weeds will not 
compromise the target 
diversity and density of 
native perennial 
vegetation species. 
Unless otherwise 
agreed with DMIRS 
(and for reasons that 
may include the 
introduction and 
spread of weeds in the 
local region outside of 
the control of NiW), the 
targets will be based 
on objectives that 
achieve rehabilitation 
areas where weed 
presence and density 
is comparable to pre-
mining analogue sites. 

-  Nil to minimal 
maintenance of 
rehabilitated areas for 
weeds and to maintain 
plant vigour is required 
beyond the 
establishment of 
perennial species. 

 

- (Pre-Execution) Independent QA audit* and report to verify that the detailed design 
is consistent with the BoD and other stated criteria and will achieve the closure 
objectives, including compliance with relevant legal obligations and the revegetation 
specification 

- (Execution) As-Constructed Report by the contractor to verify compliance of 
completed works in accordance with the approved design specifications 

- (Execution) Independent QA audit* and report to verify that the findings of the As-
Constructed Report are accurate and consistent with observations/evidence in the 
field.  

- (Post-Execution) Rehabilitation assessments conducted post wet season (end of 
summer) and reports by suitably qualified person/s on an annual basis for three 
years post-execution then at 5 years and 10 years post-execution to confirm 
revegetated areas are low in weed density (achieving prescribed targets agreed 
with the DMIRS), self-sustaining (i.e. require minimal to nil maintenance) and are 
not providing an ongoing source of weed invasion for adjacent areas of 
environmental sensitivity, including the Nature Reserve, PEC and significant flora. 
Auditing will be maintained minimum 5 yearly until performance objectives are 
achieved if not demonstrated within the initial 10 years. 
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Closure Objectives 
Closure Performance Criteria 

Measurement 
Pre-Execution (DPS) Execution Post-Execution 

Revegetation of 
rehabilitation areas and 
other initiatives will seek 
to maintain local 
biodiversity. 

-  Seed mixes for revegetated areas will include 
representative taxa from local vegetation 
communities. 

-  Seed mixes will be optimised from 
rehabilitation trials conducted at NiW nearby 
sites. 

Rehabilitation activities 
are completed per 
detailed design 
specifications approved 
by regulatory authorities. 

-  Establishment of key 
structural vegetation 
species, diversity and 
cover trending toward 
appropriate analogue 
sites. Analogue sites 
are to be agreed with 
the DMIRS. 

-  Revegetation in 
rehabilitation areas 
demonstrates viability 
through propagule 
development and 
seedling recruitment as 
demonstrated by 
observed and recorded 
evidence of 
reproduction, for 
mature plants (e.g. 
fruit, seed or flowers) 
and native perennial 
seedlings (second 
generation), or as 
otherwise agreed with 
the DMIRS. 

 

- (Pre-Execution) Independent QA audit* and report to verify that the detailed design 
is consistent with the BoD and other stated criteria and will achieve the closure 
objectives, including compliance with relevant legal obligations and maintaining 
local biodiversity. 

- (Execution) As-Constructed Report by the contractor to verify compliance of 
completed works in accordance with the approved design specifications. 

- (Execution) Independent QA audit* and report to verify that the findings of the As-
Constructed Report are accurate and consistent with observations/evidence in the 
field.  

- (Post-Execution) Rehabilitation assessments conducted post wet season (end of 
summer) and reports by suitably qualified person/s on an annual basis for three 
years post-execution then at 5 years and 10 years post-execution to confirm 
revegetated areas generally represent the perennial plant cover and diversity found 
in the site locale. Auditing will be maintained minimum 5 yearly until performance 
objectives are achieved if not demonstrated within the initial 10 years. 

 

 

* Audits will be undertaken by a suitably experienced person/s whose appointment, including qualifications/experience, are acceptable to the DMIRS. 
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Figure 7-1: Mean climate statistics for Leinst er airport (Source:  BoM 2017) 

 

The frequency analysis of rainfall data is an important part of hydrological design procedures. Analysis of 
rainfall data from single stations is often unreliable and may not provide temporally or spatially consistent data 
to use for design purposes. Instead, a set of accurate, consistent intensity-frequency-duration (IFD) design 
rainfall data has been derived for the whole of Australia by the BoM. The design IFD data for the MKS site 
per annual exceedance probability (AEP) event is presented in Table 7-1. 

 
Table 7-1: IFD design rainfall intensity (mm)  

Duration 
Design Rainfall Depth (mm) per AEP event 

 

50% 
20% 10% 5% 2% 1% 

5 min 4.65 7.37 9.48 11.8 15.2 18.1 

10 min 7.2 11.4 14.7 18.2 23.2 27.5 

15 min 8.88 14.1 18.1 22.4 28.7 33.9 

30 min 11.9 18.9 24.3 30.1 38.7 46 

1 hour 15.2 24 30.8 38.1 49.3 58.9 

2 hour 18.9 29.7 38 47.1 60.9 72.9 

3 hour 21.5 33.6 43 53.3 68.6 81.8 

6 hour 27 42 53.6 66.1 84.2 99.6 

12 hour 34.2 53.1 67.5 82.7 104 122 

24 hour 42.9 66.7 84.3 103 129 151 

48 hour 51.8 80.7 102 123 156 184 

72 hour 56.3 87.6 110 133 171 203 
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Figure 7-2: Vegetation associations within the MKS Project area  
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Stygofauna   

Subterranean fauna was assessed at the MKS Project during 2017 (Stantec, 2017a). Ten taxa from four 
higher level taxonomic groups (Amphipoda, Bathynellacea, Oligochaeta, and Ostracoda) have been 
collected. 

 

Stygofauna assemblages were found to be sparsely distributed, reflecting the network of habitable regolith, 
alluvial and fractured groundwater systems present, that appear to be closely associated with Jones Creek 
and its tributaries (Stantec, 2017a).  

 

During the assessment, two stygobitic species, Atopobathynella sp. OES11 and Gomphodella sp. IK2, were 
only recorded from within the proposed Six Mile Well groundwater drawdown impact areas. However, both 
taxa had distributions that regionally extend beyond the impact zones. The remaining eight species 
recorded were not of conservation concern as they were collected from non-impacted areas and are likely 
to possess broader distributions (Stantec, 2017a).  

 Surrounding Land -Use 

The dominant land-use surrounding the MKS Project is �³�O�R�Z-�T�X�D�O�L�W�\�� �D�Q�G�� �H�[�W�H�Q�V�L�Y�H�� �O�L�Y�H�V�W�R�F�N�� �J�U�D�]�L�Q�J�´ 
(Cowan, 2001). Other surrounding land-uses and zones include Unallocated Crown Land (UCL), Crown 
reserves, conservation (Wanjarri Nature Reserve) and mining (nickel and gold) ( 

Figure 7-3). 



Nickel West Mt Keith Satellite Mine Closure Plan 2018 

Page 37 

 
 

Figure 7-3: Existing Land -Uses Surrounding  the MKS Project area  
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 Geology  

The geology at the Project is typical of Yilgarn Craton archaean greenstone belts, consisting of a faulted 
and folded, NNW-striking layered sequence of high grade metamorphic sediments, volcanics and felsic 
intrusives (BHP, 2017).   

 

Nickel sulphide mineralisation at the deposits is associated with lozenges of adcumulate ultramafic or dunite 
cores (BHP, 2017) mantled by peridotite. Each lens is located at the intersection between steeply-dipping 
synvolcanic faults that act as conduits for extrusive lava (Perring, 2016). The mineralisation at both the Six 
Mile and Goliath deposits consist of multiple stacked lenses of disseminated Fe-Ni-Cu sulphides [principally 
pentlandite, violarite and pyrrhotite (Porter Geoconsultancy, 2017)]. Komatiitic flows and dacitic intrusives 
comprise the rocks surrounding these ultramafic cores (Figure 7-4 and Figure 7-5). 

 

The extents of the ultramafic cores within each deposit are 1400 m x 200 m at Six Mile Well, and 1000 m 
x 200 m at Goliath North (at the surface) (Porter Geoconsultancy, 2017).  

 

 
Figure 7-4:  Geology of the Six Mile Well deposit (Porter Geoconsultancy, 2017) 
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Figure 7-6:  MKS hydrology 
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Figure 7-7: MKS Project modelled peak flood  

MKS Project infrastructure (outline in red) and modelled peak flood levels for the 1:100 (white) and 
1:1000 year events (Blue) (MWES, 2017) 

 

Open pit  

For the majority of creek flow events, there is no potential interaction between the flood water and proposed 
open pits. The potential for interaction only occurs at the margins of extreme flood levels which will occur 
very rarely and last only a matter of hours. Two small gullies are below the peak flood level at the Six Mile 
Well open pit disturbance area (Figure 7-8). The surface profile line (black) depicted in Figure 7-8 is along 
the western edge of the Six Mile Well open pit disturbance area (red line). A small amount of permanent 
bunding will be required to isolate the Six Mile Well open pit from high-stage creek flow. These bunds can 
be managed by short bunds of less than 1.5 m high. It is likely that these bunds will be incorporated into 
the normal operational pit perimeter bund and extended a further metre above the 1:1000 year level.  
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Stony Plains  

Soils from the stony plains unit ranged from sandy loam or clay loam sand with a high proportion of coarse 
material. The soil was very strongly acid to moderately alkaline, classified as having a non-saline salinity 
and unlikely to hardset. Soil from this management unit was sodic indicating that they might be prone to 
dispersion. Concentrations of metals and nutrients were low (OES, 2012).  

Drainage Lines  

Soils from the drainage lines unit were classified as sand to clayey loam sand with a weak to moderate 
consistence. This soil had a higher proportion of silt and clay in comparison to the other soil management 
units. They were generally slightly acid to neutral pH, non-saline, non-sodic and had a moderate to very 
rapid drainage class. Concentrations of most metals except Cr were low. Concentrations of plant nutrients 
were also low (OES, 2012). 

Sparse Mulga Woodlan ds 

Soils from the sparse Mulga woodlands were classified as sand to clay loam sand with a loose consistence 
and few small, weak aggregates. The soil was characterised as stable to very stable, non-sodic to very 
sodic, non-hardsetting and had moderate to rapid drainage. The pH of the soils from the sparse Mulga 
woodlands was generally neutral to very strongly acid and had low concentrations of total metals and 
adequate amounts of plant-available nutrients (OES, 2012). 
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Table 7-4:  Physical and chemical properties of soil units from the MKS Project area.  

Soil unit Physical properties Chemical properties 
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Mulga 
sandplain 

Sand to 
sandy 
clay loam 

0 to 
84 

Red to 
Reddish 
yellow 

Stable 3b Non- 
hardsetting 
(<10) 

Rapid to 
moderate 

Very strongly 
to 
moderately 
acid 
(4.3 to 5.9) 

Non saline Low Low Very low Not 
measured 

Elevated 
Cr 

Drainage 
line 

Sand to 
clay loam 
sand 

3 to 
90 

Red to 
reddish 
yellow 

Stable 3b Non- 
hardsetting 
(<25) 

Very rapid 
to 
moderate 

Slightly acid 
to neutral 
(5.9 to 8.0) 

Non saline 
to slightly 
saline 

Very low Low Low Non-sodic Elevated 
Cr 

Hills and 
slopes 

Loamy 
sandy to 
clay loam 

21 
to 
78 

Red to 
reddish 
yellow 

Stable 3b Non- 
hardsetting 
to 
hardsetting 

Moderate 
to 
moderately 
slow 

Moderately 
acid to 
alkaline (5.5 
to 9.0) 

Non saline 
moderately 
saline 

Moderate Low to 
moderate 

Low to 
moderate 

Non-sodic Elevated 
Cr 

Stony 
plains 

Sandy 
loam to 
clay loam 
sand 

6 to 
87 

Red to 
reddish 
yellow 

Unstable 
to Stable 
2 and 3b 

Non- 
hardsetting 

Very rapid 
to 
moderate 

Very strongly 
acid to 
moderately 
alkaline 
(4.7 to 8.1) 

Non saline 
to very 
saline 

Low Moderate Moderate Non-sodic 
to sodic 

Low levels 

Sparse 
mulga 
woodlands 

Sand to 
clay loam 
sand 

6 to 
90 

Red to 
reddish 
yellow 

Stable to 
Very 
Stable 3 
and 6 

Non- 
hardsetting 

Moderate 
to rapid 

Very strongly 
acid 
to neutral 
(4.5 to 8.0) 

Non saline 
to very 
saline 

Low to 
moderate 

Low to 
moderate 

Moderate Non-sodic 
to very 
sodic 

Elevated 
Cr 

*The values represented the average values for the good, moderate and poor ratings relative to suitability for plant growth and material stability (OES, 

2012) 
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Figure 7-11: MKS Project soil units  
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Figure 7-12: NMK Rehabilitated Areas and Monitoring Transects  
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8 IDENTIFICATION AND MANAGEMENT OF CLOSURE  ISSUES 

The effective identification, characterisation, evaluation, mitigation and monitoring and review of risks is 
fundamental to successful mine closure. These processes must distil data and opinion to qualify the risks 
requiring remedy at closure. A competent understanding of risks must inform decision-making during all 
phases of closure. 

 

As part of BHP, NiW implements a systematic, comprehensive process for the identification and evaluation 
of closure risks. These processes comply with the relevant internal standards, including Our Requirements 
for Risk Management which is based upon guidance from ISO 31000 Risk Management. Consistent with 
Section 4.11.1 of the 2015 Guidelines the NiW approach �³�D�O�O�R�Z�V���D���V�\�V�W�H�P�D�W�L�F���U�H�Y�L�H�Z���D�Q�G���D�Q�D�O�\�V�L�V���R�I���U�L�V�N���D�Q�G��
cost benefit in both engineering and environmental terms, as well as identification of opportunities associated 
�Z�L�W�K���F�O�R�V�X�U�H���´ 

 

A closure risk register was developed for MKS as a subset of the closure risk assessments that were 
undertaken as part of the IPS for NiW operations. The closure risk register has informed the selection of 
preferred closure alternatives for domains and the closure cost estimate, to allow for provision for residual 
risk. The MKS closure risk register is included as Appendix C.  

 

An overview of the closure risk evaluation process, including results, is presented below. 

8.1 Risk Evaluation Process 

A Closure Risk Register is maintained for NMK and has been prepared for the MKS Project (Appendix C). 
The NMK Register was comprehensively reviewed during the IPS for NMK and has been refined specifically 
for the MKS Project. 

 

In addition to closure risks, and consistent with Section 4.11 of the 2015 Guidelines, opportunities were also 
identified as part of evaluation workshops held during the IPS. Opportunities were defined by NiW as features 
inherent within the mining or natural settings that have the potential to enhance or optimise closure outcomes, 
aligned with closure objectives (Section 5.2). 

 

Other inherent advantages at the MKS Project and considered during risk evaluation workshops were the 
generally favourable, inert conditions of the existing mining landforms (e.g. WRLs with low PAF generation 
and seepage potential; and the final Goliath void acting as a terminal groundwater sink to minimise, in 
combination with the high evaporation rate, the potential for any impacts from the final pit lake). 

 

An inherent advantage of the locale is the general lack of sensitive receptors in the near vicinity of the MKS 
Project, reducing any potential risk severity. The exceptions to this are the stock bores located in the pastoral 
lands and the Wanjarri Nature Reserve. Both of these local features were considered during risk evaluations 
as sensitive receptors. 

 

Both the stock bores and Wanjarri Nature Reserve are considered unlikely to be impacted by the MKS Project 
closure. This finding of low risk was primarily attributable to the following: 

 

1. The location of the Wanjarri Nature Reserve is within a separate sub-catchment area and 
therefore it is located outside of the drainage path for surface water flows from rehabilitation 
areas); 
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DOMAINS:  Mining Landforms  

11. Place up to 0.2 m growth media, rip on contour and sow with native seed (at a rate of 7kg/ha) and 
fertiliser on WRL surfaces. 

12. Install stock fencing, locked gates and signage around all landforms. 

Indicative Rehabilitation Materials Balance (see Section 7.2.3 for further details) 

Feature Waste rock (m3) Topsoil required 
(m3)1. 

Topsoil likely 
to be collected 

(m3)2. 

Landforms 

WRL 205,000,000 534,000 781,000 

ROM Pad 10,785,000 91,000 113,000 

Total required (domain only) NA 625,000 894,000 

1. Assuming a topsoil application depth of 0.2 m 

2. Assuming a recovery depth of 0.25 m and a handling loss of 10% 

Selected Closure Alternative - Key Assumptions 

1. Armour thickness up to 1.5 m will achieve erosional stability (to be confirmed by field trials pre-
closure).  

2. Cover of PAF exposures with inert rock up to 0.5 m will achieve target control (to be confirmed by 
field trials pre-closure). 

3. Low Grade Stockpiles will not be processed during operations and therefore will require 
rehabilitation at closure. 

4. The majority of existing rehabilitation areas will not require material rework (i.e. periodic 
maintenance only) in order to achieve closure performance criteria and enable tenement and 
residual liability relinquishment. 

5. WRL material within the ZoI can be safely removed. It if cannot be safely removed, then an 
alternate solution will be agreed with the DMIRS. 

6. Successful revegetation can be achieved on a growth media up to 0.2 m. This was investigated 
during the IPS, but will be subject to further studies and field trials pre-closure. If a thinner growth 
medium (e.g. 0.1 m) is feasible to produce the target revegetation outcomes, as confirmed from 
trials, then this will be adopted. 

7. Use of topsoil and caprock remains as the preferred growth media at closure. If no caprock was 
used, then an overall topsoil deficit in the order of ~1 Mm3 could be expected across total NMK 
rehabilitation areas.  

8. Future operations, including growth projects, do not materially alter the inherent closure risks 
associated with WRLs and Low Grade Stockpiles (e.g. PAF risks remain low, ZoI boundaries 
remain equivalent). 

Key Data Gaps - Research Priorities 

No. Data Gap Proposed Research Activity Indicative Timing 

 

1 Waste rock characterisation A pre-mining assessment of the 
geochemical and physical 
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