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1.0 PROJECT SUMMARY 

1.1 Location 

The Nolans Project site is located 10 km west of the Stuart Highway, 65 km west of the Darwin to 

Adelaide railway, and 135 km by road from the major Central Australian town of Alice Springs (Figure 

1-1).  The Stuart Highway is the main highway from Adelaide to Darwin with the access to the site via 

a proposed new sealed road.  This road will intersect with the Stuart Highway about 5km south of the 

Aileron Roadhouse Stuart Highway access intersection. 

The majority of the Project site is situated on the Aileron Perpetual Pastoral Lease (PPL 1097), with the 

exception of the western part of the planned borefield area, which is situated on the Napperby 

Perpetual Pastoral Lease (PPL 1178). 

The Adelaide to Darwin railway corridor is located approximately 40 km east of the Project at the 

closest point. 

The nearest paved and gravel airstrip to the Project is at Ti Tree and Aileron Station respectively.  The 

latter may be suitable for use by emergency aircraft following some upgrade.  

The Amadeus Basin to Darwin natural gas pipeline passes directly adjacent to the processing site and 

within five kilometres of the mine site. 

Numerous small communities and family outstations in the surrounding area are listed in Table 1-1. 

The Project area is located within the traditional country of the Anmatyerr people and lies within the 

general area referred to by the Anmatyerr as Apmere Alkelirrlpe (two hills immediately west of the 

proposed mine site). 
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The mining inventory production schedule results in a LOM of 38 years consisting of the two-year 

commissioning period and a five-year period of processing stockpiled material of low-grade stockpiles 

at the end of the mining period.  

Mining is completed over 28 years with two up-front mining campaigns prior to commencing full-time 

mining in year nine (Figure 1-2).  Processing of stockpiles continues for another 10 years after the 

cessation of mining as indicated in the production schedule (Figure 1-3). 

 

 

Figure 1-2 Mining Schedule (Mining Inventory) 
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Figure 1-3 Production Schedule (Mining Inventory) 
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4.0 IDENTIFICATION OF CLOSURE OBLIGATIONS AND COMMITMENTS 

4.1 Relevant Legislation and Guidelines 

A summary of relevant key legislation for the Project is provided in Section 3.1 of the Project’s 2021 

Mining Management Plan (MMP) (Arafura, 2021) and are listed below: 

Commonwealth Legislation: 

▪ Aboriginal & Torres Strait Islander Heritage Protection Act 1986 

▪ Aboriginal Land Rights (Northern Territory) Act 1976 

▪ Environment Protection and Biodiversity Conservation Act 1999 

▪ Native Title Act 1993 

▪ National Environment Protection (Air Toxics) Measure 

▪ National Environment Protection (Ambient Air Quality) Measure 

▪ National Greenhouse and Energy Reporting Act 2007 

Northern Territory Legislation: 

▪ Bushfires Management Act 2016 

▪ Environmental Offences and Penalties Act 1998 

▪ Fire and Emergency Act 1996  

▪ Fire and Emergency Regulations 1996 

▪ Dangerous Goods Act 1998 

▪ Heritage Act 2011 

▪ Mining Management Act 2001 

▪ Northern Territory Aboriginal Sacred Sites Act 1989 

▪ Northern Territory Environment Protection Authority Act 2012 

▪ Planning Act 1999 

▪ Soil Conservation and Land Utilisation Act 1969 

▪ Territory Parks and Wildlife Conservation Act 1976 

▪ Ti-Tree Water Allocation Plan 2019-2020 (Draft) 

▪ Transport of Dangerous Goods by Road and Rail (National Uniform Legislation) Act 2010 

▪ Water Act 1992 

▪ Waste Management and Pollution Control Act 1998 

▪ Weeds Management Act 2001 

▪ Work Health and Safety (National Uniform Legislation) Act 2011 
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5.2 Stakeholder Engagement Strategy 

A stakeholder consultation and communication strategy was prepared to guide the environmental 

impact assessment process and provide a means for stakeholder feedback to be addressed in the EIS.  

The information and feedback collated during the consultation process has fed into the social impact 

assessment (described in GHD, 2016e) and the Social Impact Management Plan (SIMP).  

The SIMP outlines strategies for ongoing community engagement and communication to maintain 

relationships and keep the community informed, particularly once the company decides to proceed 

with the project.  A key element of this strategy will be the formation of a Community Reference Group. 

As part of the mine closure planning for the Project, the strategy involves consultation with key 

stakeholders in relation to aspects such as: 

▪ Agreement on the nominated post-closure land uses; 

▪ Nominated mine closure strategies for closure domains; 

▪ Mine closure objectives and draft completion criteria; 

▪ Socio-economic aspects associated with eventual transitioning from operational to closure 

and post-closure phases; and 

▪ Potential retention of mine infrastructure or services for the use by post-closure land users 

(e.g. buildings, borefields, fresh water dams, roads). 

A Stakeholder Engagement Register is maintained by Arafura to record various instances of formal and 

informal consultation with various stakeholders.  An extract of the register is provided as APPENDIX A 

with details of consultation relating to mine closure or environmental/social aspects of the Project. 

The EIS describes the initial stakeholder consultation process and key themes raised during 

consultation in Chapter 6: Consultation  

https://www.arultd.com/images/EIS/DOCUMENTS/Volume1/NolansEIS Chapter 6 LOW RES web.pdf 

Additional information is presented in EIS Volume 2 Appendix H: Community Consultation Report  

https://www.arultd.com/images/EIS/DOCUMENTS/Volume2/Nolans EIS Appendix H web.pdf 
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6.0 BASELINE CLOSURE DATA AND ANALYSIS 

6.1 Land Use and Tenure 

An image of the Project area (from the EIS) is provided in Figure 6-1.  The local area around the Project 

area has been used for rangeland cattle grazing using extracted groundwater from local bores on the 

pastoral tenure of the Aileron, Napperby and Pine Hill stations over many years.  There is evidence of 

clearing and disturbance associated with livestock primarily in the vicinity of Nolans Bore.  This bore, 

including cattle yards, was for a long time the only stock watering point in a 15 km2 area.  

Consequently, vegetation in and around the bore has suffered significant long-term degradation.  

Previous vegetation clearing within and surrounding the Project area has been associated with 

construction of a gas pipeline, the development of the Stuart Highway and a range of other roads and 

tracks.  Mineral exploration activity has also contributed to localised losses of native vegetation, in 

association with drilling and vehicle access on the Nolans deposit area. 
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6.2 Physical Environment 

The physical environment of the project setting has been assessed as part of the following bodies of 

work: 

▪ GHD, 2016, Nolans Project, Environmental Impact Statement (EIS), Arafura Resource Ltd, 

February 2016. 

▪ GHD, 2017, Nolans Project, Environmental Impact Statement (EIS) – Supplementary Report, 

October 2017. 

▪ GHD, 2019, Arafura Resources Ltd, Nolans Project Section 14A Significant Variation 

Notification, June 2019. 

6.2.1 Climate 

Details of climatic factors, including rainfall, evaporation, wind and seismic activity are provided in 

Section 2.1.1 of the Project’s 2021 MMP (Arafura, 2021). 

6.2.2 Land Systems 

Details of land systems, including soils, geology and topography are provided in Section 2.1.2 of the 

Project’s 2021 MMP (Arafura, 2021). 

6.2.3 Surface Water 

Details of surface water, including drainage features, surface water quality and the Diversion 

Management Plan are provided in Section 6.1.1 of the Project’s 2021 MMP (Arafura, 2021). 

6.2.4 Groundwater 

Details of groundwater, including the regional hydrogeological setting, local baseline groundwater 

quality, hydrological modelling results, and borefield aquifer performance predictions are provided in 

Section 6.1.2 of the Project’s 2021 MMP (Arafura, 2021). 

6.2.5 Geochemistry 

Both ore and host rocks are extremely low in sulphides. Waste rock characterisation is addressed in 

the EIS, Volume 2 Appendix L: Acid, Metalliferous Drainage Report. 

Further details of the geochemistry associated with ore and waste rock are provided in Section 4.2.1.1 

of the Project’s 2021 MMP (Arafura, 2021). 

Details of the geochemistry associated with residue/tailings material are provided in Section 4.4.1 of 

the Project’s 2021 MMP (Arafura, 2021). 
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6.2.6 Radioactivity 

The most abundant rare earth-bearing minerals at Nolans Bore are apatite, monazite (both phosphate 

minerals) and allanite (a silicate mineral). These mineral species present a highly desirable rare earth 

mix at Nolans Bore, with 26.4% of the mix represented by NdPr oxides. The mineralised material also 

contains radioactive minerals of uranium and thorium, along with their decay chain daughters in 

equilibrium and is considered a naturally occurring radioactive material (NORM). 

The host rocks are predominantly a mixture of gneisses and granites with the mineralogy of these rock 

units is typically dominated by quartz, feldspar and biotite. A portion of the host rocks are also NORM. 

Details of the waste radiation classification are provided in Section 4.4.1.1 of the Project’s 2021 MMP 

(Arafura, 2021). 

6.3 Biological Environment 

6.3.1 Biodiversity 

Details of biodiversity, including flora and fauna associated with the project, vegetation communities, 

fauna habitat types, stygofauna and the presence of threatened species are provided in Section 2.1.3 

of the Project’s 2021 MMP (Arafura, 2021). 

6.4 Socio-Economic and Cultural Environment 

Details of the socio-economic and cultural environment, including the existing socio-economic 

conditions and details of the social impact assessment and management plan are provided in Section 

2.2 of the Project’s 2021 MMP (Arafura, 2021). 

Details of sacred sites, sites of archaeological or heritage significance and their proposed management 

are provided in Section 3.3 of the Project’s 2021 MMP (Arafura, 2021) and in the Cultural Heritage 

Management Plan (Appendix G of the MMP). 
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contaminated water catchment area. They have all been designed to be adjacent to WRD 1 

to allow easy and efficient closure if required; 

▪ Contaminated land must be identified during the pre-closure phase; 

▪ Appropriate pre-closure contaminated land sampling/monitoring to accurately define level 

and extent of any ground contamination and improve volumetric estimates; 

▪ All contaminated soils are to be excavated down to extent of contaminated soil horizon.  

Materials are to be disposed of within the RSF; 

▪ Prepare a pre-remediation contaminated sites register and use it to audit completed 

remediation works; 

▪ Incorporate contaminated sites remediation programme into MCP prior to closure; and 

▪ Commission an independent audit of the remediated site to demonstrate completion. 
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9.0 CLOSURE OBJECTIVES AND COMPLETION CRITERIA 

9.1 Closure Objectives 

The principle aims of mine closure and rehabilitation for the Nolans project are:  

▪ To establish a safe and stable post-mining land surface which supports vegetation growth 

over the long-term; 

▪ To return the land, as close is reasonably practical, to its pre-disturbance land use; and 

▪ To make the site suitable for future leaseholders likely uses for the site. 

With these principle aims in mind, the following mine closure objectives have been identified: 

▪ Legal compliance - to meet all legal obligations and commitments 

▪ Meet stakeholder expectations - to meet stakeholder expectations for the closed site 

▪ Public safety - to provide a closed site with no unacceptable safety risks or hazards to people 

and animals 

▪ Long-term stability - to achieve physical, chemical and biological stability of rehabilitated 

areas 

▪ Minimise impacts to groundwater or surface waters so that the nominated post-closure 

land uses are not affected. 

9.2 Completion Criteria 

The completion criteria provide a means of evaluating the successful achievement of the closure 

objectives.  

Ideally these should be SMART (specific, measurable, attainable, relevant and timely) and, once agreed, 

set the conditions on which the relinquishment of the Project site can take place.  

The level of detail of completion criteria should be appropriate to the stage of development.  This 

conceptual closure plan is submitted pre-approval and further detail and definition will be added to 

the criteria during Project design, construction and during operations.  

In agreement with the regulators, the criteria may be reviewed and amended in response to 

operational and post-closure management and monitoring programmes.  

The preliminary Completion Criteria are listed in Table 9-1. 
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10.0 CLOSURE IMPLEMENTATION 

10.1 Closure Schedule 

10.1.1 Organisational Structure and Responsibility 

Table 10-1 provides an indicative timeline of the phases of closure and rehabilitation planning, 

implementation and monitoring.  

The programme is provisional and may be subject to change resulting from a wide range of potential 

factors.  The programme is to be reviewed and updated regularly during the life of the Project. 
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10.2 Project Domains 

The description of closure strategies at the Project is segregated into ‘domains’ that represent areas 

of disturbance that are related either geographically or by disturbance type.  The domains are: 

1. Open Pit & Creek Diversion 

2. WRD’s, Stockpiles and ROM Pad 

3. Residue Storage Facility 

4. Roads & Service Corridors 

5. Infrastructure Decommissioning & Demolition 

6. Dams & Ponds 

The following sections provide information on each domain.  The structure of the sections is consistent 

for each domain and includes: 

▪ Description – describes the domain, including the history and key aspects that relate to or 

may affect closure. 

▪ Closure strategy – describes the key elements of the proposed closure strategy for the 

domain. 

▪ Planning schedule table – describes the work and investigations proposed to address 

identified knowledge gaps, with a proposed schedule for when the work will be conducted. 

▪ Implementation schedule table – describes the proposed schedule for implementing the 

closure strategy associated with the domain. 

10.3 Domain 1 – Open Pits & Creek Diversion 

10.3.1 Description 

The extent and boundaries of this domain are shown in Figure 10-1. 

The open pit mine design is shown in Figure 10-2. The LOM open pit is currently planned to reach a 

depth of about 220 m with a surface area of approximately 100 ha. The final pit dimensions are 1.6 km 

long, 1 km wide at its widest point and extending to a depth of approximately 220 m. The final pit is 

the results of merging individual pit stages and final pit wall cutbacks. 

Prior to the merging of the pits, the first three Pit stages are independent of each other with the Pit 

stage 1 being in the western portion of the deposit and centred on the measured mineral resources. 

Pit stages 2 and 3 are in the eastern region of the deposit – as indicated in Figure 10-3. 

Kerosene Camp Creek currently flows through the site of the pit stage 1.  An interim creek diversion 

will be constructed to allow surface water from this drainage line to be diverted around the initial pit 

stage 1 and other mine infrastructure.  This will be designed and constructed as a permanent drainage 

feature, which will prevent surface water flows into the pit during the operational phase but also 

beyond mine closure.



 MINE CLOSURE PLAN 

 

   
 

Uncontrolled when printed 

ARMS-0000-O-PLN-O-0002 Rev 2 

Page 53 of 120 
 

 
Figure 10-1 Open Pit & Creek Diversion Domain 
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Figure 10-2 Final Pit Design 
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Figure 10-3 Staged Pit Design 

10.3.2 Closure Strategy 

The current closure strategy for the open pit domain includes: 

▪ Pit walls will be retained at the final batter angles, provided these are geo-technically stable. 

▪ Installation of pit abandonment bunds in accordance with WA Department of Industry and 

Resources Guidelines “Safety Bund Walls around Abandoned Open Pit Mines”.  This involves 

positioning the abandonment bund beyond the zone of potential geotechnical instability to 

ensure that any subsidence of the pit walls does not affect the integrity or effectiveness of the 

bund.  The bund will also be constructed of competent rock that can withstand the long-term 

effects of erosion and weathering. 

▪ Groundwater inflow from the pit walls will be allowed to collect within the pit and evaporate.  

It is anticipated that a small pit lake will develop, but the depth, quality and rate of filling is 

yet to be scientifically modelled.  Water quality is expected to deteriorate over time due to 

the evapo-concentration of salts and other elements. If trigger levels are exceeded, a hierarchy 
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Figure 10-4 WRD Domain 
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Figure 10-5 Western WRD 
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Figure 10-6 Eastern WRD 

Preliminary geochemical characterisation of waste rock materials has indicated a low risk of 

encountering potentially acid forming (PAF) material.  However, characterisation work will continue 

during the development and operational phases and any PAF materials can be encapsulated within 

the waste dumps to prevent acid rock drainage. 

Similarly, the WRD’s will be used to encapsulate any naturally occurring radioactive material (NORM). 

Topsoil stripped prior to the construction of the WRD’s and the pit will be stored in low stockpiles for 

eventual re-use in rehabilitation.  Low grade ore/mineralised waste will be stockpiled and may or may 

not require rehabilitation depending on future economics of the project. 
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10.4.2 Closure Strategy 

Conceptual WRD designs have been prepared by Landloch (2021b) based on existing information on 

anticipated material types (physical and chemical properties), climatic information, erosion modelling 

results and preliminary closure objectives. 

Soils samples were assessed by Landloch and included: 

▪ Particle size distribution and soil classification (e.g. loam, clay content) 

▪ Rock fragment abundance 

▪ Salinity 

▪ Sodicity and dispersiveness 

▪ Organic carbon content 

▪ Likely permeability 

Mineral waste (waste rock) samples were sourced from drill core samples and assessment included: 

• Lithology 

• Extent of oxidation/weathering 

• Density 

• Water absorption 

• Hardness 

• Slake durability 

• Chemical and nutrient status for plant growth potential (pH, Salinity, exchangeable cations, 

total N & P, plant-available S) 

Using the above material characteristics and numerous climatic variables (precipitation 

duration/intensity, temperature, solar radiation and wind speed/direction), erosion modelling was 

conducted by Landloch using the WEPP erosion model (Water Erosion Prediction Project).  WEPP 

modelling was conducted for landforms of various outer material properties (e.g. soil only, waste rock 

only, soil/rock mix), different batter profiles (e.g. uniform single gradient or concave slopes from 12-

18 degrees or 6-18 degrees) and various batter heights (15m – 60m height). 

The results of the WEPP erosion modelling were used to develop the conceptual design features for 

the proposed landforms so as to minimise erosion rates and areas of disturbance.  These design 

features include: 

▪ Armouring the outer embankments of the landforms with competent waste rock or a soil/rock 

mix to minimise erosion. 

▪ Concave slope profile from 18 degrees at the upper sections, to 6 degrees at the lower 

sections. 

▪ Consideration of a cross-batter berm 
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foundation layer. To allow for continuous lining of the embankments raises will be constructed using 

downstream construction techniques. 

As discussed in Section 6.2.6, the RSF is classed as a nuclear waste disposal facility for “Very Low-Level 

Waste”. The RSF lining system design and closure strategy accounts for these elevated radiation levels, 

specifically relating to seepage, dust control and capping requirements. 

Each BF/GYP RSF cell will be approximately 50 ha whilst each WL RF cell will be approximately 16 ha 

each. The entire construction footprint of the first RSF (3 x BF/GYP and 3 x WL) will be approximately 

240 ha allowing for vehicle access and a reduced embankment profile at closure. The progressive 

configuration of this RSF is illustrated in the figures below. 

 

 

Figure 10-7 RSF – Initial Two Cells 
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Figure 10-8 RSF - Second Two Cells 

 

Figure 10-9 RSF – Six Cell Configuration 
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Figure 10-10 RSF – Final Configuration Twelve Cells 

10.5.2 Closure Strategy 

As for the WRD landforms, conceptual design for the embankments of the RSF has been prepared by 

Landloch (2021b) based on existing information on anticipated material types (physical and chemical 

properties), climatic information, erosion modelling results and preliminary closure objectives. 

Conceptual design features for the closure of the RSF embankments include: 

▪ Armouring the outer embankments of the landforms with competent waste rock or a soil/rock 

mix to minimise erosion. 

▪ Concave slope profile from 18 degrees at the upper sections, to 6 degrees at the lower 

sections. 

▪ Toe drains/bunds at the base of the embankments to limit the impact of sediment movement. 

▪ Flood protection/armouring for any embankments located in areas susceptible to surface 

flows 

▪ Application of topsoil (thin layer only, 100-200 mm to prevent excessive erosion), ripping on 

the contour and seeding with native vegetation species. 

The cover design for the upper surface of the RSF is conceptual only and will be refined as further 

information becomes available from current and future technical investigations.  After the cessation of 

processing and residue deposition, the active RSF cells will be allowed to dry and consolidate before a 
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cover is applied.  The timeframe required for this drying and consolidation will be subject to further 

testwork on the residue materials, but could be in the order of 1-2 years. 

The following conceptual cover prescriptions have been applied by Knight Piesold in their RSF design 

report (Knight Piesold, 2019a): 

BF and GYP RSF cells: 

▪ 0.5m mine waste layer 

▪ 0.3m low permeability fill layer 

▪ 1.0m store and release fill layer 

▪ 0.1m topsoil 

▪ Revegetation 

WL RSF cells: 

▪ 0.5 BF and GYP Residue 

▪ 0.5m mine waste layer 

▪ 0.3m low permeability fill layer 

▪ 1.5mm HDPE geosynthetic liner 

▪ 0.5m liner protection fill layer 

▪ 1.0m store and release fill layer 

▪ 0.1m topsoil 

▪ Revegetation 

A spillway capable of discharging a PMP event is also included within the current conceptual design. 

Refinement of the conceptual design will be based on the continuation of further investigations into 

aspects such as: 

▪ Chemical properties of the residue materials (e.g. ARD or neutral mine drainage potential, 

salinity, radiation risks) to determine the extent of potentially problematic materials, the 

associated risk of leaching to the environment.  Physical and chemical properties also to assist 

in understanding the drying and consolidation processes once deposition has ceased. 

▪ Physical and chemical properties of the available cover materials 

▪ Sensitivity of the receiving environment, baseline groundwater levels and quality, beneficial 

users in the area) 

▪ Cover modelling and seepage modelling to understand the performance of various cover 

design alternatives 

▪ Surface water drainage from the RSF and integration with natural drainage regimes 

▪ Stakeholder engagement in relation to post-closure land uses, closure objectives and 

completion criteria 
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10.6 Domain 4 – Roads & Service Corridors 

10.6.1 Description 

The extent and boundaries of this domain are shown in Figure 10-11. 

The Project will include various roads and service corridors including: 

▪ Site access road from the Stuart Highway 

▪ Mine access roads between processing plant, mine sites, accommodation village and the 

borefields 

▪ Mine haul roads between the pits, waste rock dumps and ROM pad. 

▪ Borefield pipeline corridors 

▪ Residue and return water pipeline corridors between the process plant and RSF 

▪ Natural gas pipeline corridor to the site power station 

Some issues that are considered when determining the closure strategies for roads and service 

corridors include: 

▪ Levels of compaction from traffic 

▪ The potential removal of any bitumen layers from sealed roads 

▪ Impacts on natural surface water flow regimes and the need to reinstate these by removing 

built-up road sections or installing floodways, if required. 

▪ Impacts from dust suppression via road watering.  If the watering is conducted using saline 

or brackish water, these salts can concentrate on the surface of the road and may inhibit 

revegetation performance. 

These issues will continue to be investigated and discussed with key stakeholders. 
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Figure 10-11 Roads and Services Corridor Domain 
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Figure 10-12 Infrastructure Domain 
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Figure 10-13 Dams & Ponds Domain 
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▪ A Conceptual Care and Maintenance Plan (GHD, 2016) is in place and will be refined in parallel 

with the MCP.  This will provide for making the site secure and safe and implementing an 

accelerated closure process based on the plans within the MCP based on returning it to the 

proposed post-closure land use and target ecosystem as defined in Section 8.2; 

▪ Progressive rehabilitation of WRDs and other post-closure landforms will be conducted where 

possible to reduce the requirement for closure and rehabilitation activities in the event of a 

sudden closure; 

▪ All water storages and residue storage facilities to be designed to an appropriate ANCOLD 

risk category and adherence to relevant design standards for the provision of adequate 

storage capacity; and 

▪ Sufficient freeboard allowance to be maintained to prevent overflow from RSF in high rainfall 

conditions. 

In the case that unexpected or sudden closure is considered permanent, the closure and rehabilitation 

strategies proposed in the Mine Closure Plan are likely to still remain applicable and will be 

implemented.  This is expected to involve: 

▪ Pit abandonment bunds to be installed in accordance to the WA Guidelines. 

▪ Waste rock dumps, stockpiles and the ROM pad will have embankments reprofiled to a 

concave slope, with sufficient rock armouring to protect against erosion. 

▪ Any PAF or radioactive material to be encapsulated. 

▪ Perimeter crest bund to be constructed on the WRD upper surface. 

▪ RSF capping strategy to be implemented (once confirmed through technical investigations 

and agreed with relevant stakeholders). 

▪ Topsoil, application, ripping and seeding over all disturbed areas. 

▪ Stakeholder consultation to confirm preferences for any infrastructure or services to be 

retained for post-closure use. 

▪ Infrastructure to be removed, and concrete footings removed to approximately 1m below 

ground surface and backfill with waste rock fill. 

▪ Monitoring and reporting of rehabilitation performance.  Maintenance works as required. 
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11.0 MONITORING AND MAINTENANCE 

11.1 Operational Monitoring 

Monitoring undertaken during operations will provide data to help refine the MCP.  Data gathered 

during the implementation of the Mining Management Plan and its sub management plans is to be 

retained in a manner that allows easy access for monitoring purposes.  These various management 

plans are provided in Appendix A – Appendix R within the Project MMP (Arafura, 2021) and include 

the monitoring of the following aspects: 

▪ Groundwater 

▪ Surface water 

▪ Sediment 

▪ Fauna 

▪ Weeds 

▪ Air quality 

▪ Noise, vibration and light 

▪ Wastes 

▪ Cultural heritage sites 

▪ Social impacts and complaints 

Various trials and investigations undertaken to inform closure planning (Section 7.3) are to be 

monitored and results used to refine closure design and planning. 

11.2 Post-Operational Monitoring and Maintenance 

The post-closure phase is to include a programme to monitor the effectiveness of rehabilitation and 

closure and the achievement of closure criteria (Section 9.2).  

Post-closure monitoring is to include assessments of public safety, geotechnical stability, physical 

stability, chemical stability and revegetation success. 

A preliminary monitoring programme is outlined in Table 11-1.  Further details of the monitoring 

location, frequency and parameters is to be included in future revisions of the MCP in consultation 

with the Northern Territory Government prior to closure.  

For consistency and continuity many of the monitoring parameters and locations will be the same as 

during operation.  

Following the end of operations, an agreed monitoring program is to be implemented, that will span 

the closure and rehabilitation phases.  The programme is to record progress on meeting completion 

criteria. 

The need for any ongoing monitoring is to be reassessed as required. 



 MINE CLOSURE PLAN 

 

   
 

Uncontrolled when printed 

ARMS-0000-O-PLN-O-0002 Rev 2 

Page 81 of 120 
 

11.2.1 Post-Closure Maintenance 

Where monitoring identifies failure to meet completion criteria or predictive trends, the causes are to 

be investigated and where practicable, alternate remediation determined and implemented. 

11.2.2 Post-Closure Reporting 

Reports detailing the monitoring results are to be issued along with the Mining Management Plan to 

DITT.  The reports and monitoring will be completed by suitably qualified individuals and to also be 

provided to the relevant governing authorities. 

The completion criteria and monitoring programme may change as research and development 

findings and monitoring trends emerge. 

11.2.3 Rehabilitation Audit 

Prior to relinquishment, a Rehabilitation Audit is to be completed to assess the achievement of the 

completion criteria.  The results are to be provided to the DITT for consideration as to whether the site 

can be relinquished. 
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12.0 FINANCIAL PROVISIONING FOR CLOSURE 

In accordance with the NT Mining Management Act, Arafura will lodge a financial security with the 

Department of Industry, Tourism and Trade (DITT).  The amount of the security has been calculated 

using the NT Government’s security calculator, which applies various liability rates to the extent of 

disturbance proposed for the Project within the Mining Management Plan.  The completed security 

calculator for the Nolans Project will be submitted separately from this Mine Closure Plan as Annexure 

A. 

Separate to the NT DITT security calculation will be Arafura’s obligations for calculating and reporting 

liability in accordance with Australian Accounting Standards.  This liability calculation process will be 

implemented once construction disturbance commences, and on-the-ground liability is first incurred.  

The process involves calculation of the liability based specifically on the nature of the disturbance and 

the closure strategies proposed in the MCP.  Third party contractor rates are applied and where 

possible, costs are prepared using a ‘first-principles’ methodology. 

The liability estimation will account for two categories of cost estimates: 

• Life-of-Mine (LOM) – the LOM liability estimate includes the liability that currently exists as 

well as any liability that is expected into the future, according to the budget plan (e.g. future 

expansion of waste dumps, future infrastructure); and 

• International Financial Reporting Standards (IFRS), applied in Australia via AASB137 – the IFRS 

estimate includes only the liability that exists at the balance sheet date (i.e. 30 June).  It excludes 

liability associated with any land that has not yet been disturbed or liability that has not yet 

been incurred.  The IFRS estimate represents the best estimate of the expenditure required to 

successfully close the site and rehabilitate the existing disturbance, meeting all closure 

objectives and criteria as required by policy objectives, legal obligations and agreements with 

stakeholders.  It is the IFRS estimate that is reported on the company’s financial statements.  

The liability estimates are based on closure strategies that assume the project will progress as 

per the current life-of-mine business plan and budget.  The MCP includes consideration of 

unexpected closure of the operation – Section 10.9. 

These liability calculations will be reviewed and updated at least annually so that adequate and 

accurate financial provisions can be made during the operational phase of the project and to prevent 

the Project owners, future land owners or the community from facing unexpected or unacceptable 

liability. 

Refining of rehabilitation strategies will continue throughout the operational phase and the liability 

estimates can be adjusted accordingly to account for improved information and any changes to the 

LOM plan.  The accuracy of the liability estimate over time should continue to improve. 

Key features of the liability estimation process include: 

• Where possible, costs are estimated by first-principles methods using data such as material 

volumes, equipment type, hourly equipment rates, haul/doze distances, equipment 

production rates and efficiencies; 
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• Costs will be based on third party contractor rates.  Hourly rates for equipment can be sourced 

from mining contractors on site, or a professional estimator and updated regularly; 

• Specialist demolition contractors will provide input to refine the estimated costs for 

infrastructure demolition and disposal; 

• Key assumptions and/or the basis of liability calculations will be documented within the liability 

model; 

• The timing of likely mine closure expenditure will be provided in a cash flow schedule, which 

allows for project planning/budgeting as well as discounting and inflation calculations by 

Arafura; 

• The liability estimate model will be updated at least annually reflect any changes in mine 

closure strategies and will periodically undergoes third party verification by Arafura’s finance 

auditors; 

• Key risks and knowledge gaps will continue to be addressed to improve the accuracy and 

certainty in relation to the closure strategies and the associated liability estimates. 
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13.0 MANAGEMENT OF INFORMATION AND DATA 

Arafura maintains an Environmental Management System (EMS) that is aligned to ISO14001, the 

International Standard for Environmental Management.  The EMS includes the key component of 

‘document control and records management’. All documents are maintained in electronic format and 

included in regular system back-up and protection protocols.  Documents relating to mine closure are 

managed within the site’s existing EMS procedures. 

Stakeholder engagement information is managed through an electronic register which records details 

of emails, meetings and conversations between Arafura personnel and stakeholders. 

The Mine Closure Plan itself represents a key instrument for managing mine closure information and 

data.  The Plan is reviewed regularly or when operational circumstances change.  Formal MCP revision 

and re-submission to regulators will be conducted as per regulatory advice, but is expected to be 

about every three years or as agreed.  Review of the MCP and associated mine closure liability estimate 

is managed within the site’s EMS. 

Reviews of the Mine Closure Plan are risk-based (in accordance with the site EMS) whereby risks are 

assessed and control measures are documented.  If required, future risk control measures are identified 

(e.g. the need for more rehabilitation trials) and are managed via annual improvement programs. 

Document and data management at the Nolans site will be integrated within the eventual site 

document and records management system.  Information management relating to mine closure is 

expected to include: 

1. Annual compilation of relevant operational data including: 

i. Rehabilitation monitoring; 

ii. Groundwater and surface water monitoring; 

iii. Materials characterisation data; 

iv. Land clearing and disturbance reconciliation; 

v. Resources monitoring (soils, growth medium);  

2. Annual record of activities related to closure including stakeholder communications, planning 

and rehabilitation. 

Annual budgets allow for data management and storage, as well as compilation of a GIS information 

database. 
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