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Shoemaker-Levy Stage 2 Mine Closure Strategy 

1 INTRODUCTION 
Revision 1 of the mine closure plan (MCP) for the Ravensthorpe Nickel Project (RNP) was developed 
and submitted to the Department of Mines, Industry Regulation and Safety (DMIRS) in June 2021. The 
MCP aligned with the requirements of the ‘Mine Closure Plan Guidance’ (DMIRS, 2020) (the guidelines) 
and described the closure plans for the RNP including the Stage 1 development at Shoemaker-Levy.  

The MCP Revision 1 is currently being updated to include the Stage 2 development at Shoemaker-Levy 
and will be submitted to DMIRS as MCP Revision 2. The RNP is currently undergoing assessment by 
the Environmental Protection Authority (EPA) and a Environmental Review Document (ERD) is 
currently being prepared for submission. The ERD requires a description of the closure of the Stage 2 
Shoemaker-Levy development. Given that the MCP Revision 2 has not yet been submitted to DMIRS, 
this memo presents a summary of the updates in relation to closure of the Stage 2 Shoemaker-Levy 
development, for appending to the ERD.  

The currently approved Stage 1 development at Shoemaker-Levy included an open pit, WRD, conveyor 
to the RNP and various stockpiles, access roads and hardstand areas (Figure 1). The proposed Stage 
2 Shoemaker-Levy (Stage 2) development will include minor cutbacks to the open pit, two additional 
WRDs, and a topsoil stockpile (Figure 1). The Stage 2 development will result in an additional 220 ha 
disturbance.  

The tenements associated with the Stage 2 disturbance include M74/167, M74/168, G74/8, M74/108 
and M74/142 (Figure 2). The Stage 2 disturbance is located on a combination of crown reserve and 
unallocated crown land.  

The objectives of this memo are to complete the following for the Stage 2 disturbance: 

• Describe the additional disturbance.  

• Describe the closure domains. 

• Define post-mining land uses.  

• Present the closure risk assessment. 

• Detail the strategy to measure performance against closure outcomes and completion criteria.  

• Describe the closure and rehabilitation works that will be undertaken.  

• Detail the post-closure monitoring and maintenance plan. 

1.1 Closure domains 
Closure domains defined for Stage 2 are presented in Table 3 and Figure 2. Closure domains represent 
groups of disturbed sites that have comparable closure requirements. Detailed descriptions of each 
domain are provided in Section 5. 

Table 1 Project domains and disturbed sites for Stage 2 

Domain Disturbance 
area (ha) 

Disturbed sites 

Open pit 220 ha Shoemaker-Levy open pit cutback. 

Landforms Shoemaker-Levy WRDs (x 3). 

Topsoil stockpile Topsoil stockpile 
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2 POST MINING LANDUSE 
The post mining land use objective for all RNP rehabilitated areas is to support self-sustaining local 
provenance native vegetation which provides habitat for local native fauna. This post mining land use 
applies to all Stage 2 domains and is further described in Table 2. Where possible, the Bandalup 
Corridor ecological linkage will be re-established. FQMAN will continue to engage stakeholders to 
further refine post mining land uses for domains as operations progress. 

Table 2 Proposed post mining land uses for domains 

Domain Post mining land use 

Open pits Access to the open pits will be restricted with abandonment bunds 
constructed in accordance with relevant guidelines. 
Backfilled open pit areas will be reprofiled and revegetated to improve visual 
amenity and support ecological linkage corridors. 

Landforms Constructed landforms will be stable, non-polluting and support self-
sustaining local provenance native vegetation which provides habitat for local 
native fauna. Access to these areas will be restricted temporarily (nominally 
10 years) by fencing while vegetation establishes.  

Topsoil stockpiles Topsoil stockpiles will be stable, non-polluting and support self-sustaining 
local provenance native vegetation which provides habitat for local native 
fauna. Access to these areas will be restricted temporarily (nominally 10 
years) by fencing while vegetation establishes. 

3 CLOSURE OUTCOMES AND COMPLETION CRITERIA 
Closure outcomes set out the long-term goals for closure and provide the basis for the development of 
completion criteria. Closure performance will ultimately be measured against closure outcomes and 
completion criteria. Closure outcomes, completion criteria and standards for each aspect for Stage 2 
are presented in Table 3. 
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Table 3 Closure outcomes, completion criteria and standards for the Project  

Outcome Domain Completion criteria  Standards (level for sign off) Reporting  

Safety 

Closed areas will be 
designed to deter access. 

Open pits domain. Abandonment bunds have been 
constructed in accordance with an 
abandonment bund plan approved by 
DMIRS Resource Safety Division (RSD). 

Not applicable. Close out report. 

Rehabilitated areas will be 
safe for human access. 

All domains. Rehabilitated areas are safe to traverse 
on foot. 

No steep sided (sub-vertical) gullies 
greater that 2 m deep are present 
within rehabilitated areas. 

Erosion monitoring 
report. 

Open pits domain. Remaining open pit high walls have 
been reprofiled to have a final angle of 
≤20˚. 

Close out report. 

Vegetation 

A self-sustaining local 
provenance native 
vegetation community will 
be established on 
disturbed areas. 

All domains. Revegetation has been implemented in 
accordance with the detailed and 
approved MCP. 

Not applicable. Close out report. 

Native perennial plant cover in 
rehabilitated areas has reached the 
agreed standard. 

Perennial plant cover exceeds 41%. 
(An interim standard for perennial 
plant cover of 41% has been 
calculated using data collected from a 
range of analogue and rehabilitated 
sites). 

Rehabilitation monitoring 
report. 

Native perennial species richness in 
rehabilitated areas has reached the 
agreed standard. 

Perennial species richness exceeds 
15 species per 50x50 m plot. 
(An interim standard for perennial 
species richness of 15 species (per 
50x50 m plot) has been calculated 
using data collected from a range of 
analogue and rehabilitated sites). 

Rehabilitation monitoring 
report. 
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Outcome Domain Completion criteria  Standards (level for sign off) Reporting  

Representative taxa from nearby 
vegetation communities have been used 
in rehabilitation seed mixes. 

At least 10 key species from the 
nearby vegetation communities were 
used in the seed mix. 
Conservation significant species, 
including E. purpurata and K. similis 
subsp. mediterranea, were used in the 
seed mix. 

Rehabilitation monitoring 
report. 

Revegetation demonstrates viability 
through propagule development and 
effective recruitment of seed. 

Vegetation is producing seed and 
seedlings are present within the 
revegetated area after five years. 

Rehabilitation monitoring 
report. 

Weed cover in rehabilitated areas is less 
than the agreed standard. 

Weed cover is less than 10% on 
rehabilitated remnant vegetation 
areas.  

Rehabilitation monitoring 
report. 

The requirements of the Dieback 
Management Plan and Management Plan 
for Priority Flora and Significant 
Vegetation Communities have been met.   

Not applicable. Close out report. 

Fauna 

Native fauna will be 
encouraged to return to 
disturbed areas. 

All domains Vegetation completion criteria have been 
met. 

See vegetation standards. Close out report.  

The requirements of the Fauna 
Management Plan have been met.   

Not applicable. Fauna monitoring report. 

Vegetation mulch is placed on sloped 
rehabilitated surfaces. 

Vegetation mulch cover of 10% is 
present on rehabilitated sloped areas. 

Close out report. 

Large rocks are placed on rehabilitated 
surfaces where available.  

Not applicable.  
Large rocks will be opportunistically 
placed on rehabilitated areas if they 
are available during closure works.  

Close out report. 

Offset requirements as per MS 633 have 
been met. 

For every 1 Close out report. 
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Outcome Domain Completion criteria  Standards (level for sign off) Reporting  

Surface water  

Uncontrolled surface water 
flows and impacts to 
surface water systems will 
be minimised. 

All domains except open 
pits. 

Landforms have been designed so that 
incidental rainfall will be retained on 
surfaces. 

Retention structures on the top 
surface of Landforms have been 
constructed to retain a PMP rainfall 
event. 

Close out report. 

Drainage controls function in 
accordance with their design. 

Site inspection reports. 

Landforms Erosion levels have stabilised. Gully erosion (if present) is not 
caused by failure of drainage retention 
structures. 

Erosion monitoring 
reports. 

Landform slopes have final angles 
≤18˚, are armoured with durable NAF 
rock where required and have been 
contour ripped. 

Close out report. 

Geotechnical stability 

Constructed landforms will 
be geotechnically stable.  

Landforms. All Landforms are located outside of the 
zone of instability (ZoI) surrounding the 
open pits. 

Not applicable. Close out report. 
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4 CLOSURE RISK ASSESSMENT 
A number of closure risk assessments have been developed during triennial MCP updates and the 
development of the standalone Shoemaker-Levy MCP. During October 2020, the RNP closure risk 
assessment for the Project was updated (Table 4). The risk assessment workshop which was attended 
by the FQMAN Assistant General Manager, Manager Production Process Plant, Environmental 
Superintendent and representatives from Mine Earth. The risk assessment was reviewed and updated 
in relation to the proposed Stage 2 works for inclusion in this memo.   

The purpose of the risk assessment was to identify and quantify mine closure risks for the Project. The 
method that was adopted aligns with the Australian and New Zealand Risk Management Standard 
(ISO 31000:2018) and the risk matrices used were sourced from the International Council on Mining 
and Metals (ICMM) planning for integrated mine closure toolkit (ICMM, 2019) (Appendix A).  

The ICMM in their mine closure best practice guidance state that the main closure risks for consideration 
fall into the broad categories of health and safety, legal and regulatory, environmental, social, financial 
and reputational risks and these categories were considered in the update. While the description of 
consequence levels is broad, consideration of all environmental factors can be undertaken using these 
risk matrices. 

The objectives of the risk assessment were to: 

• Identify and rank inherent risks. Inherent risk is described as a risk event prior to implementing 
risk controls. 

• Develop risk controls for those inherent risks that could compromise the achievement of closure 
outcomes. 

• Assess residual risk after risk controls have been implemented.  

Risk events for Stage 2 area presented in Table 4 are ordered from highest to lowest risk rating for each 
domain.  

The outcomes of the risk assessment were used to inform the closure plans for relevant domains 
(Section 5) and to identify aspects for which closure criteria are required.  

 



 

 

 

Shoemaker-Levy Stage 2 mine closure plan 

 

Table 4 Project closure risk assessment (ranked from highest to lowest risk)  

Event Causes Consequences Consequence Likelihood Inherent risk Control options Consequence Likelihood Residual 
risk 

LANDFORMS AND TOPSOIL STOCKPILES (SHOEMAKER-LEVY WRDs) 

Poor 
revegetation. 

Lack of growth medium. 
Poor seed supply and quality. 
Extreme/poor climatic events. 
Excessive weed occurrence. 
Grazing pressures.  
Rehabilitation materials have low water 
holding capacity.  
Excessive erosion of rehabilitated 
surfaces. 
Dieback. 
Poor drainage. 
Saline materials. 
Conservation significant species are 
unable to be supported by rehabilitation 

The requirement for ongoing remedial 
works. 
Weeds become dominant. 
Excessive dust generation. 
Erosion. 
Limited fauna recolonisation.  
Rehabilitated areas do not achieve a 
self-sustaining native vegetation 
outcome. 
Inability to meet closure criteria. 

Moderate (3) Likely (4) Significant 
(17) 

Implement an appropriate rehabilitation plan (surface 
treatments and seed selection, collection, storage and 
management). 
Implement the flora and weed management plans. 
Limit post-closure grazing pressure using temporary 
fencing, if required. 
Undertake post-closure monitoring and maintenance as 
required. 
Implement the Dieback Management Plan. 
Implement a culling program for Kangaroos if required. 
Hardstand areas underneath topsoil stockpiles will be 
scarified and seeded.  

Moderate (3) Unlikely (2) Medium 
(9) 

Geotechnical 
instability. 

Closure works do not meet designated 
standards. 
Poor design and/or construction of 
landforms. 
WRDs are located within the zone of 
instability (ZoI) around open pits. 
Uncontrolled drainage. 
Low stability materials on final landform 
surfaces. 

Geotechnical instability.  
The requirement for ongoing remedial 
works. 

Moderate (3) Unlikely (2) Medium (9) WRDs will be located outside of the ZoI around open 
pits. 
Landforms will be constructed to meet appropriate 
geotechnical standards.  
Low stability materials will not be exposed on final 
landform surfaces.  
Post closure monitoring and maintenance as required. 

Moderate (3) Improbable 
(1) 

Medium 
(6) 

Uncontrolled 
drainage on 
the landforms.  

Drainage controls constructed and 
designed poorly.  
Poor materials selection and placement.  
Low stability materials on final landform 
slopes. 
Extreme rainfall events exceed the design 
capacity of drainage controls. 
Lower than expected infiltration rates. 
Steep and/or long slopes. 

Unacceptable levels of erosion. 
Increased sediment load to surface 
water.  
Loss of growth media and seed.  
Unsafe conditions. 
Exposed fibrous and or saline waste. 
Geotechnical instability. 

Minor (2) Likely (4) Medium (12) Design and construct adequate long-term controls to 
manage surface water on the landforms.  
Reprofile landform slopes and place physically stable 
waste rock on landform slopes. 
Discourage grazing on rehabilitated areas. 
Implement an appropriate rehabilitation plan (surface 
treatments, soil, seed etc). 
Topsoil stockpiles will be removed during closure 
works.  

Minor (2) Possible (3) Medium 
(8) 

Uncontrolled 
drainage 
around 
landforms.  

Landforms located within the flood zone of 
a drainage channel. 
Drainage controls on and around 
landforms are designed and/or constructed 
poorly.  
Extreme rainfall events exceed the design 
capacity of drainage controls. 

Undercutting of landforms. 
Geotechnical instability. 
Increased sediment load to surface 
water.  
Unsafe conditions. 
Loss of growth media. 
Poor revegetation. 

Minor (2) Possible 
(3) 

Medium (8) Design and construct adequate long-term controls to 
manage surface water around landforms. 
WRDs have been designed and located to avoid 
surface water issues. 

Minor (2) Unlikely (2) Low (5) 

AMD and 
saline drainage 
impacts 

Inadequate mine waste characterisation. 
Poor waste rock management during 
mining. 
Seepage from beneficiation rejects. 

Poor quality run-off and seepage. 
Impacts on the receiving environment. 
Poor revegetation success. 
The requirement for ongoing remedial 
works. 

Minor (2) Unlikely (2) Low (5) Continue to undertake mine waste characterisation 
prior to mining.  
Adequate landform and cover design, based upon 
material properties. 
Beneficiation rejects will not be stored in Shoemaker-
Levy WRDs. 

Minor (2) Unlikely (2) Low (5) 

Asbestos 
containing 
materials 
(ACM) 
exposed on 

Inadequate mine waste characterisation 
before mining. 
Poor waste rock management during 
mining. 
Erosion. 

Potential health impacts to fauna and 
humans. 
Requirement for ongoing remedial works. 

Minor (2) Possible 
(3) 

Medium (8) Continue to undertake mine waste characterisation 
prior to mining.  
Implement the ACM procedure and identified disposal 
locations; ACM management strategy to be 
implemented. 
Geological inspection post reprofiling to confirm no 

Minor (2) Unlikely (2) Low (5) 
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Event Causes Consequences Consequence Likelihood Inherent risk Control options Consequence Likelihood Residual 
risk 

final landform 
surfaces. 

fibrous material is present at surface. 
Adequate capping thickness to be maintained. 

OPEN PIT (SHOEMAKER-LEVY OPEN PIT) 

Backfill level 
does not meet 
stakeholder 
expectations. 

Lack of backfill material. 
Consolidation of backfill.  

Inability to meet previous commitments.  
Unsafe conditions.  
Poor visual amenity. 
Surface water drainage impacts.  

Moderate (3) Likely (4) Significant 
(17) 

FQMAN will regularly update materials inventories.  
Detailed closure designs with consolidation 
considerations to be developed.  

Moderate (3) Possible (3) Significant 
(13) 

Impacts from 
uncontrolled 
surface water 
flow.  

Surface water controls around open pits 
and backfill areas are designed and/or 
constructed poorly.  
Extreme rainfall events exceed the design 
capacity of surface water controls. 
Consolidation of backfill material. 

Pit wall erosion and ongoing 
geotechnical stability issues. 
Erosion and sediment impacts to 
downstream receptors. 
Natural surface water drainage is not 
reinstated on open pit backfill areas. 

Moderate (3) Likely (4) Significant 
(17) 

Design and construct adequate long-term controls to 
manage surface water around and in backfilled areas.  
Consider backfill consolidation rates in designs. 

Moderate (3) Possible (3) Significant 
(13) 

Unauthorised 
access to open 
pits. 

Post closure access to open pits is not 
restricted. 
Abandonment bund failure due to poor 
placement, construction, or materials 
selection. 

Human injury or fatality. High (4) Possible 
(3) 

Significant 
(18) 

Abandonment bunds to be designed in consideration of 
access and drainage risks. 
Progressively construct abandonment bunds during 
mining. 
Rehabilitate access roads where they are no longer 
required.  
Large sections of open pits will be backfilled. 

High (4) Improbable 
(1) 

Medium 
(10) 

Asbestos 
containing 
materials 
(ACM) 
exposed on 
final landform 
surfaces. 

Inadequate mine waste characterisation 
before mining. 
Poor waste rock management during 
mining. 
Erosion. 

Potential health impacts to fauna and 
humans. 
Requirement for ongoing remedial works. 

Minor (2) Possible 
(3) 

Medium (8) Undertake mine waste characterisation before mining.  
ACM procedure and identified disposal locations; 
management strategy to be implemented. 
Geological inspection post reprofiling to confirm no 
fibrous material is present at surface. 
Adequate capping thickness to be maintained. 

Minor (2) Unlikely (2) Low (5) 

Poor pit water 
quality at 
Shoemaker-
Levy open pit  

Incidental rainfall and upstream drainage 
into the open pits that are not backfilled.  
Evapo-concentration of solutes. 
Failure to identify geochemically reactive 
waste rock before mining. 
Impacts to groundwater. 

Negative impacts to fauna accessing 
poor quality pit water. 
Negative impacts on humans accessing 
the pit water. 

Insignificant 
(1) 

Possible 
(3) 

Low (4) Shoemaker-Levy open pit to be partially backfilled and 
all are above the water table. 
Open pits to be revegetated.  

Insignificant 
(1) 

Unlikely (2) Low (2) 

SITE WIDE 

Delay in 
tenement 
relinquishment. 

Closure criteria are not achievable or are 
not endorsed by the regulators. 
Poor closure and rehabilitation planning 
and implementation. 

Mining tenements are not relinquished. 
Ongoing closure management costs. 
There is uncertainty about the long-term 
management of residual liabilities for the 
community, the State and FQMAN. 

Minor (2) Almost 
Certain (5) 

Significant 
(16) 

Develop acceptable and achievable closure criteria in 
consultation with relevant stakeholders. 
Continue to develop adequate closure and 
rehabilitation plans and implement works in accordance 
with approved closure designs. 
Continue to engage relevant stakeholders to develop a 
plan to relinquish mining tenure in a coordinated 
manner and to establish a plan for the long-term 
management of residual liabilities. 
Monitor closure performance and present performance 
data to relevant stakeholders. 

Minor (2) Likely (4) Medium 
(12) 

Impacts to 
heritage sites. 

Heritage sites being damaged during 
closure works. 

Irreversible impacts to heritage sites. Moderate (3) Possible 
(3) 

Significant 
(13) 

Induction for site staff.  
Mark cultural heritage sites appropriately. 
No heritage areas are in close proximity to Stage 2 
infrastructure. 

Moderate (3) Unlikely (2) Medium 
(9) 
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Event Causes Consequences Consequence Likelihood Inherent risk Control options Consequence Likelihood Residual 
risk 

Stakeholder 
expectations 
are not met. 

Inadequate stakeholder consultation.  
Changing stakeholder expectations. 
Inaccurate impact predictions. 

Company reputation adversely affected. 
Missed opportunities to improve closure 
outcomes. 
Increased closure implementation and 
post-closure management costs.  
Extended timeframe to the 
relinquishment of mining tenure. 

Minor (2) Unlikely (2) Low (5) Build a strong relationship with and effectively engage 
relevant stakeholders in the closure planning process.  
Jerdacuttup working group meetings. 
Continue to validate impact predictions. 

Minor (2) Improbable 
(1) 

Low (3) 
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5 CLOSURE IMPLEMENTATION 
This section presents the background information, knowledge gaps and closure plans for each Stage 2 
domain. The outcomes of the closure risk assessment and consideration of baseline data (see ERD) 
were used to develop the closure plan for each domain. Mine closure knowledge gaps have been 
identified as opportunities to advance closure planning for each domain and a schedule to resolve these 
is presented. Temporary or unexpected closure is also discussed in this section.  

5.1 Open pits 

5.1.1 Background information 
The Shoemaker-Levy open pit will cover a total area of approximately 424 ha (Figure 2). Mining will 
occur to a maximum depth of 140 mAHD, around 40-45 m below ground level. The open pit will be 3.9 
km long and 1.6 km wide. The Stage 1 Shoemaker-Levy open pit will be partially backfilled with waste 
rock. The Stage 2 cutback will be fully backfilled with waste rock. The pit floor will be approximately 5 m 
above groundwater level. 
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5.1.2 Closure plan 
The highest ranked residual closure risks for the open pits domain included:  

• Backfill level does not meet stakeholder expectations. 

• Impacts from uncontrolled surface water flow; and 

• Unauthorised access.  

In response to these risks, the closure plan for the open pits domain involves making the open pit areas 
safe by reprofiling built up areas, constructing abandonment bunds and rehabilitating backfilled areas.  

FQMAN is currently developing closure designs for the open pits in consideration of natural topography 
and volume of available backfill material. 

Shoemaker-Levy open pit 

A closure design for the Shoemaker-Levy open pit Stage 1 was developed during the approvals process 
for the Project in 2019 (Figure 3 and Figure 4). It is proposed that two sections of the pit will be backfilled 
with waste rock generated during mining. The south-eastern section of the pit will be backfilled to above 
pre-mining ground level (i.e. fully backfilled), to allow for settlement of backfill material. The central 
section of the pit will be partially backfilled, such that the maximum depth of this pit section post-closure 
will be approximately 10 m below the surrounding ground level. The north-western section of the pit will 
remain as an open pit void post closure (Figure 3 and Figure 4). 

 
Figure 3 Conceptual cross section of the planned Shoemaker-Levy open pit Stage 1 
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Figure 4 Conceptual Shoemaker-Levy open pit layout post closure (Stage 1) 

The first pit section to be backfilled (the southern-most section) will be monitored for consolidation and 
geotechnical stability, to determine backfill material consolidation properties. Backfilling activities will 
then be amended as necessary based on observed backfill performance.  

The stage 2 open pit cutback as a result of Stage 2 will be fully backfilled.  

An abandonment bund will be constructed according to DMIRS guidelines and will surround the entire 
pit footprint, including the backfilled sections. The location of the abandonment bund in relation to the 
pit disturbance areas is presented in Figure 3. Mining at Shoemaker-Levy is estimated to generate 
23.1 million Loose Cubic Metres (MLCM) of waste rock, of which 8.4 MLCM is estimated to be the 
competent laterite portion suitable for use as a rehabilitation medium. The estimated volume of caprock 
required to construct the abandonment bund is 55,000 LCM. 

Backfilled areas will have 100 m topsoil applied, will be ripped on the on the contour, sloped areas will 
have 10% vegetation mulch applied and all areas will be seeded (~6 kg/ha). All areas will be internally 
draining.  
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 Seed mixes will incorporate conservation significant species where seed is available. In addition, pit 
floors and wetter areas will be seeded with a seed mix including species that occur in the VT13, (swamp 
yate woodlands in seasonally inundated clay basins). 

Knowledge gaps 

The following knowledge gaps have been identified and will be progressively resolved to advance 
closure planning for the open pits:  

• Develop final closure designs for all open pits and backfill areas.  

• Develop a surface water drainage plan based upon flood modelling and pre-mining elevation 
for backfilled open pits. Consider what impact backfill consolidation / settlement may have on 
the final drainage plan and develop appropriate mitigation. 

• Develop a plan for the collection, storage and management of seed.  

• Finalise site-wide rehabilitation materials inventory and management strategy for considered 
use during rehabilitation works. 

• Finalise the plan for the construction of abandonment bunds at all open pits and backfill areas 
after engagement with the DMIRS RSD. 
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 5.2 Landforms 

5.2.1 Background information  
Although most waste rock and overburden mined at Shoemaker-Levy during Stage 2 will all be used to 
backfill mined-out sections of the pit, three WRDs will also be constructed (Figure 5). 

The Stage 2 disturbance will result in an extra 174 ha of land designated for storing topsoil as well as 
expanding the waste rock storage capacity of the external WRDs from 7,200,000 LCM to 11,000,000 
LCM.  

The maximum height of the WRDs will be 220 m RL, which is between 17 and 25 m above the pre-
mining surface. During operations, the WRDs will be constructed in 10 – 15 m high lifts. 

Once placement of waste rock has ceased, the WRD slopes will be battered down to a single slope at 
12°. The completed WRD will feature a back-sloping 10 m wide berm around the perimeter of the 
landform’s upper surface to direct water away from the slope crest. The WRD design has been selected 
based on successful outcomes from rehabilitation trials conducted at RNP. 

 
Figure 5 Landforms domain 

5.2.2 Progressive rehabilitation 
Progressive rehabilitation has been undertaken at a number of locations across the RNP, and results 
of these trials have been used to inform the closure plans for the WRDs. 
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 2013 and 2014 WRD rehabilitation trials 

Two rehabilitation trials were constructed on the Halleys WRD at RNP in 2013 and 2014 (Figure 6). 

The 2013 WRD rehabilitation trial area is approximately 6 ha in size. Prior to rehabilitation the WRD 
consisted of two lifts of rejects material sitting at angle of repose. The two lifts were battered into one 
linear slope at an average of 12 degrees with an overall average slope length of 100 m. The rejects 
material had a typical particle size distribution of 40% gravel, 30% sand and 30% silt, a pH of 6-8 and 
high salinity (1:2 paste EC 7600 uS/cm) (SRK, 2013). Waste rock was then spread on the reprofiled 
rejects slopes to a depth of 3 m to provide a suitable substrate between the topsoil and rejects, to 
support vegetation development. 

Topsoil was spread over the waste rock at 150 mm depth. Following topsoil spreading, vegetation mulch 
material stored around the edges of the topsoil stockpiles was spread across the surface to add carbon, 
minimise surface erosion and create micro-habitats for seed capture and establishment (Woodman, 
2016). 

Ripping and application of both seed and fertiliser was conducted concurrently using a Nurally Seeder 
attached to the back of a D9N multi-shank dozer. Ripping was conducted on contour at approximately 
1 m spacing and 1 m depth using winged tynes. Vegetation mulch (approximately 10% cover), was also 
applied to rehabilitation surfaces. A 34-species seed mix was sourced from the FQMAN seed store, 
which is stocked with seed that was collected prior to clearing (from 2006 until present). This seed mix 
replicates the vegetation found in the Mallee Heath on Duplex Clayey Sand habitat (MHD; Western 
Botanical, 2005).  

Following ripping and seeding, large rocks were added to the finished landform to increase surface 
stability and provide fauna habitat. The piles of rock were placed randomly through the rehabilitated 
area. 
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Figure 6 Location of 2013 and 2014 rehabilitation trial areas extracted from Woodman (2016) 

The 2014 rehabilitation trial area is approximately 8.5 ha in size and was designed specifically to attempt 
to re-establish the SST (Sandy Silcrete Thicket; Western Botanical, 2005) habitat area that supports 
the Threatened taxon Kunzea similis subsp. mediterranea. The SST habitat was/is located to the south-
west of the trial areas (Figure 11). Kunzea similis subsp. mediterranea was known to occur across a 
portion of the area from where topsoil was stripped for use in the 2014 rehabilitation trial area.  

The rehabilitation earthworks construction followed the methods laid out for the 2013 rehabilitation trial 
area. Direct return topsoil, sourced from an area being cleared for mining, was applied over the whole 
area along with tree trash (mulch) and fertiliser. The area was seeded with a 33-species seed mix. The 
SST habitat typically occurs on the upper-slopes and crests of hills in the Ravensthorpe range and 
surrounds and is not typically found on the bases of slopes. Should the trial prove successful the SST 
habitat type could be targeted for future rehabilitation efforts.  

Rehabilitated farmland 

A small rehabilitation trial was established on remnant farmland in 2013 (Figure 12). The farmland area 
is approximately 35 ha in size and consists of two landscape units (gravel and duplex soils landscape 
units). Two seed mixes were developed: 53 species in the gravel unit and 49 species in the duplex soils 
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 landscape unit. Seed was applied to these areas at a rate of approximately 4.5 kg/ha. Fertiliser was 
also spread at a rate of 3.3 kg/ha. Seeding was undertaken in June of 2013 (Greening Australia, 2014). 

A germination assessment was undertaken shortly after rehabilitation works were completed, to 
determine the germinated species diversity and weed cover. A total of 23 and 14species were recorded 
as germinated on the gravel and duplex soils landscape units, respectively. A total of 14 weed species 
were recorded across the rehabilitated area. Greening Australia concluded that the weeds were not 
impacting the ability of native vegetation to germinate (Greening Australia, 2014).  

No additional vegetation monitoring has been undertaken on this area since 2014.   

5.2.3 Revegetation monitoring 
An initial review of the 2013 and 2014 rehabilitation trial areas was conducted by Woodman in 2016. 
Formal rehabilitation monitoring was undertaken during 2019 (Ecologia, 2020) and 20 monitoring 
transects were established in the 2013 and 2014 trial areas. Transects were also established to monitor 
natural analogue areas. Species richness on rehabilitated transects was comparable to analogue sites 
and all native species recorded within both 2013 and 2014 trial areas were of local provenance. 
Introduced species richness and cover at both trial areas was negligible. 

The vegetation structure of the 2013 trial area was comparable to the analogue transects with respect 
to mallee and tall shrub cover and low shrub density, but the cover and density of herb, sedge, and 
grass species was comparatively low. The vegetation of the 2014 trial area was dominated by low 
shrubs species that had cover and density comparable to the analogue transects but tended to be 
deficient in the overstorey mallee species that are dominant at analogue transects (Ecologia, 2020).  

Overall, the plant communities of the rehabilitation trial areas were diverse, well-established, healthy, 
and self-sustaining, indicative of an ecologically stable and functional community. The rehabilitated 
communities were composed of local provenance species and are representative of the undisturbed 
communities occurring on similar landforms surrounding the Project (Ecologia, 2020).  
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Figure 7 Farmland rehabilitation areas 
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 5.2.4 Translocation trials 
Translocation trails have been undertaken at the RNP using Eucalyptus purpurata, Kunzea similis and 
Stachystemon vinosus to demonstrate the viability of returning these species in rehabilitation. The 
details of the translocation trials are provided below.   

2002 Eucalyptus purpurata and Kunzea similis subsp. mediterranea translocation trial 

In 2002, a translocation program was established for Eucalyptus purpurata and Kunzea similis subsp. 
mediterranea. The aim of the program was to determine whether viable populations of the two 
conservation significant species could be established in non-mining areas and to compare the success 
of each species following translocation. 

Between 2002 and 2003, E. purpurata and K. similis subsp. mediterranea were planted through direct 
seeding and tubestock seedlings, under three fertiliser treatments (none, low and high). All trial plots 
were located at the Bandalup gravel pits located approximately 4 km north-west of the processing area. 

Monitoring of the trial sites concluded (Western Botanical, 2005; Western Botanical, 2004): 

• Tubestock and direct seeding of both species are successful establishment methods. 

• The high fertiliser treatment produced the best results. 

• Establishment was more successful in sandy gravel soil profiles than in deep sandy profiles. 

• Moisture availability in the first months of establishment was critical to seedling survival. 

• Adverse weather conditions such as dry spells cause failures, especially for direct seeded 
seedlings. 

• Tubestock seedlings of K. similis subsp. mediterranea performed well in all soil profiles and 
better than direct seeded individuals in deep sandy profiles. 

The trial sites were briefly assessed in 2014 (Woodman Environmental, 2015). The assessment 
concluded: 

• Tubestock seedlings had grown to greater size than direct seeded individuals. 

• Tubestock and direct seeding of both species are viable options for the establishment of new 
populations. 

• Soil profile is one of the most important determinants of seedling success and sandy gravel soil 
profiles are the most favourable. 

• Long-term effectiveness of fertiliser applications could not be assessed because the different 
treatment plots could not be located. 

2006 Stachystemon vinosus translocation trial 

A total of 288 Stachystemon vinosus species were collected from a population adjacent to the WRD 
clearing envelope east of the Halleys open pit in April 2006 as part of a translocation program (Landcare 
Services, 2006). The trail involved whole plant transplanting, topsoil stripping and direct return as 
described below: 

• A total of 182 individuals were transplanted into the Eucalyptus stoatei Nature Reserve 
(Reserve number 43060, an ‘Other Than A Class Reserve’ vested with the Conservation 
Commission of Western Australia). 

• 106 individuals were taken for ex-situ cultivation in Perth. 
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• 59 individual species were collected to provide cuttings for propagation trials at the Botanic 

Gardens and Parks Gardens Authority Science Research Laboratories at Kings Park in Perth. 

• Translocation of approximately 3.6 ha of topsoil from an area containing a population of 
S. vinosus to an equivalent size area of a former gravel pit. 

No additional monitoring of this trial area has been undertaken since 2006.  

5.2.5 Closure plan 
The highest ranked residual closure risk for the landforms domain was a poor revegetation outcome. In 
response to these risks, the closure plan for the landforms domains involves managing surface water 
drainage and establishing a native provenance self-sustaining vegetation community.  

Shoemaker-Levy WRD 

The preliminary closure plan for the Shoemaker-Levy WRDs includes: 

• Harvest topsoil from the disturbance areas (such as reprofiled WRD toe) where possible.  

• Trim top surfaces so they are relatively flat and internally draining.  

• Crest bunds will be developed around the WRD top perimeter to at least 1 m in height to retain 
incidental rainfall on top WRD surfaces (designed to retain the critical PMP rainfall event with 
adequate freeboard).  

• Crest bunds will be backsloped to minimise the potential for surface water ponding adjacent to 
the WRD crest.  

• Cell bunds will also be established on the top WRD surface to establish cells approximately 1–
2 ha in size. Cell bunds will be approximately 0.7 m high.  

• Re-profile WRD lifts so that they have slope angles ≤12˚. 

• An assessment of reprofiled slopes will be undertaken to determine if armouring is required. 

• Apply topsoil/vegetation debris to all areas where available, to 100 mm depth.  

• Rip all areas on the contour. 

• Spread seed mix (6 kg/ha) on all areas. 

Knowledge gaps 

The following knowledge gaps have been identified and will be progressively resolved to advance 
closure planning for the landforms:  

• Develop detailed closure designs for individual landforms. The detailed landform design for 
each landform will include: 

o Final landform surfaces and plan layouts including slope configuration details and on-
dump surface water management. 

o Relevant armouring specifications. 

• Develop a surface water drainage plan based upon flood modelling and flow paths around 
constructed landforms.  

• Develop a plan for the collection, storage and management of seed (including conservation 
significant flora and in consideration of nearby vegetation types).  

• Finalise site-wide rehabilitation materials inventory and management strategy for considered 
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 use during rehabilitation works. 

5.3 Topsoil stockpile 

5.3.1 Background information 
The domain includes the topsoil stockpile footprint (Figure 1) recovered from the Shoemaker-Levy 
disturbed areas.  

5.3.2 Closure plan 
The topsoil stockpiles will be removed for rehabilitation efforts and only the remaining stockpile footprint 
will require rehabilitation. 

The closure plan for the topsoil stockpile footprint is as follows:  

• Install drainage management structures as required. 

• Undertake a de-compaction rip if required. 

• Rip or scarify on the contour as required. 

• Spread nominated seed mix at specified rate (6 kg/ha) where required. 

The following knowledge gaps have been identified and will be progressively resolved to advance 
closure planning for the roads, hardstand and borrow pits domain: 

• Develop a surface water drainage plan based upon flood modelling and flow paths around the 
domain.  

• Develop a plan for the collection, storage and management of seed.  

5.4 Scheduling 
A summary of the closure knowledge gaps that have been identified for each domain in Section 5 are 
presented in Table 5 as tasks that will be undertaken prior to closure. Tasks have been prioritised and 
scheduled based upon risk.  

The Shoemaker-Levy open pit will be progressively backfilled with waste and rehabilitated from 2025 
until end of mining operations at Shoemaker Levy in 2031. The Shoemaker Levy WRDs will be 
progressively rehabilitated from 2025 with completion expected in 2030. 

Current projections indicate RNP will close in 2039. Remaining closure works have been scheduled to 
commence between 2039 and 2042. The timing of closure works will be contingent upon updates to the 
mine plan. 

Closure monitoring and maintenance activities have been scheduled to be undertaken between 2043 
and 2053, although rehabilitation monitoring has already commenced in some areas.  
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 Table 5 Closure schedule 

Year Tasks 

2020 - 2023 Develop a surface water drainage plan based upon flood modelling for landforms and topsoil 
stockpile areas.  
Develop a surface water drainage plan based upon flood modelling and pre-mining elevation 
for backfilled open pits. Consider what impact backfill consolidation / settlement may have on 
the final drainage plan and develop appropriate mitigation. 

2023 - 2026 Develop a plan for the collection, storage and management of seed.  
Develop detailed closure designs for individual landforms and all domains. 
Commence rehabilitation on Shoemaker-Levy WRDs 
Submit updated MCP. 

2026 - 2034 Continue to refine closure plans and collect operational data.  

2034 - 2037 Finalise the plan for the construction of abandonment bunds at all open pits and backfill 
areas after engagement with the DMIRS RSD. 
Finalise the site-wide rehabilitation materials inventory and management strategy for 
considered use during rehabilitation works. 

2037 – 2039 Develop a detailed MCP describing final closure plans for approval and sign off with DMIRS. 

2039 – 2042 Undertake closure works as per the detailed MCP.  

2043 - 2053 Undertake post closure monitoring and maintenance as required. 

5.5 Unplanned or temporary closure 
In the event of unplanned or temporary closure a care and maintenance plan will be developed in 
consultation with relevant regulatory departments. If operations are resumed the closure tasks will be 
implemented as planned. If the Project is closed the tasks will be implemented and a detailed MCP 
will be developed for approval and subsequent implementation. 

6 MONITORING 
Once the closure program of works has been implemented for each domain as described in Section 5, 
closure performance will be measured against agreed closure outcomes and completion criteria. Post 
closure performance will be reported to relevant stakeholders as evidence to support tenement 
relinquishment. The post closure monitoring and post closure maintenance plan for each closure aspect 
is presented in Table 6.  
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Table 6 Project closure monitoring and maintenance plan  

Outcome Completion criteria  Methods Frequency Trigger values and 
corrective actions 

Safety 

Closed areas will be 
designed to deter access. 

Abandonment bunds have been 
constructed in accordance with an 
abandonment bund plan approved by 
DMIRS Resource Safety Division (RSD). 

The development of a close 
out report to demonstrate that 
abandonment bunds have 
been constructed in 
accordance with Safety Bund 
Walls around Abandoned 
Open Pit Mines (DoIR 1997) 
or geotechnical assessment 
of the Zone of Instability at 
the open pits and historic 
shafts 

Once off, year 1 post-
closure. Abandonment 
bunds inspected during 
annual assessment. 

Abandonment bunds will be 
reworked if necessary. 

Rehabilitated areas will be 
safe for human access. 

Rehabilitated areas are safe to traverse 
on foot. 

Visual inspections of 
abandonment bund integrity, 
rehabilitated roads and 
erosion features (if any) 
during annual closed site 
inspections. 

Annually. Erosion features will be 
repaired, under an agreed 
timeframe, if they exceed 
2 m wide by 1 m deep in 
rehabilitated areas. 

Vegetation 

A self-sustaining local 
provenance native 
vegetation community will 
be established on 
disturbed areas. 

Revegetation has been implemented in 
accordance with the detailed and 
approved MCP. 

The development of a close 
out report to demonstrate that 
revegetation works were 
implemented in accordance 
with the approved detailed 
MCP. 

Once off, year 1 post-
closure. 

If revegetation works were 
not implemented in 
accordance with the 
approved detailed MCP, an 
investigation will be 
undertaken to determine the 
reasoning and remedial 
works will be undertaken if 
necessary.  

Native perennial plant cover in 
rehabilitated areas has reached the 
agreed standard. 

Vegetation monitoring in 
rehabilitated areas will be 

Vegetation and weed 
monitoring will be 

If areas of rehabilitation do 
not meet calculated 
standards or are not on a 
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Outcome Completion criteria  Methods Frequency Trigger values and 

corrective actions 

Native perennial species richness in 
rehabilitated areas has reached the 
agreed standard. 

undertaken for 10 years to 
assess: 

• Vegetation % cover. 

• Species richness. 

• Species/life form 
composition. 

• Native and weed 
species plant density 
(plants/ha). 

• Assessment of 
number of juvenile 
seedlings. 

• Identification of 
species producing 
seed. 

Natural analogue sites will 
also be monitored to confirm 
climatic factors and other 
influences to vegetation 
health. The number of 
transects required will be 
determined after consultation 
with the vegetation monitoring 
specialist. Vegetation 
parameters will be assessed 
using standard methods and 
a combination of plots and 
transects.  

undertaken in years 1, 2,3, 
5, 7, 9 post-closure. 

increasing trajectory after 5 
years the following 
mitigation will be 
considered: 
• Investigations 

including soil testing. 
• Reseeding. 
• Remedial works. 
• Weed management. 

Weed management will 
include: 
• Seed and weed 

inspections to be 
undertaken prior to 
any machinery 
entering the Project 
area. 

• Opportunistic removal 
of small or new weed 
occurrences should be 
undertaken by hand 
and any fruiting 
material should be 
destroyed. 

• The occurrence of 
weeds will be noted 
during rehabilitation 
monitoring. 

If weeds are identified, 
targeted annual weed 
spraying will continue for at 
least the first three years 
following closure works.  

Representative taxa from nearby 
vegetation communities has been used in 
rehabilitation seed mixes. 

Revegetation demonstrates viability 
through propagule development and 
effective recruitment of seed. 

Weed cover in rehabilitated areas is less 
than the agreed standard. 
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Outcome Completion criteria  Methods Frequency Trigger values and 

corrective actions 

The requirements of the Dieback 
Management Plan and Management Plan 
for Priority Flora and Significant 
Vegetation Communities have been met.   

The development of a close 
out report to demonstrate that 
revegetation works were 
implemented in accordance 
with the management plans. 

Once off, year 1 post-
closure. 

If revegetation works were 
not implemented in 
accordance with the 
approved management 
plans, an investigation will 
be undertaken to determine 
the reasoning and remedial 
works will be undertaken if 
necessary.  

Fauna 

Native fauna will be 
encouraged to return to 
disturbed areas. 

Vegetation completion criteria have been 
met. 

Fauna monitoring post 
closure will be as per the 
Fauna Management Plan. 
A close out report will be 
developed to demonstrate 
that: 
Vegetation mulch is placed 
on sloped rehabilitated 
surfaces. 
Large rocks are placed on 
rehabilitated surfaces where 
available. 
Offset requirements as per 
MS 633 have been met. 

Once off, year 1 post-
closure. 

If fauna criteria are not met, 
an investigation will be 
undertaken to determine the 
reasoning and remedial 
works will be undertaken if 
necessary. 

The requirements of the Fauna 
Management Plan have been met.   

Vegetation mulch is placed on sloped 
rehabilitated surfaces. 

Large rocks are placed on rehabilitated 
surfaces where available.  

Offset requirements as per MS 633 have 
been met. 

Surface water 

Uncontrolled surface water 
flows and impacts to 
surface water systems will 
be minimised. 

Landforms have been designed so that 
incidental rainfall will be retained on 
surfaces. 

A close out report will be 
developed to demonstrate 
that: 
• Retention structures have 

been established on the 
top surfaces of landforms. 

Once off, year 1 post-
closure. 

If surface water structures 
do not function as they were 
designed, then corrective 
measures and remedial 
works will be undertaken 
where required.  
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Outcome Completion criteria  Methods Frequency Trigger values and 

corrective actions 
Landform slopes have final 
angles ≤20˚, and have been 
contour ripped in areas where 
vegetation was not present. 

Annual site inspections and 
photo monitoring of key 
surface water management 
structures. Event based 
monitoring will be undertaken 
if the opportunity arises.  

Annually.  

Erosion levels have stabilised. Erosion monitoring reports 
will be developed to 
demonstrate that gully 
erosion (if present) is not 
being derived from the failure 
of surface water retention 
structures on Landforms and 
that drainage controls are 
functioning as designed.  

Years 0, 1, 2, 4, 6 and 8 
post-closure 

If erosion features are 
identified, initially the cause 
of the erosion feature will be 
identified if possible, and if 
required remedial works will 
be utilised to stabilise the 
erosion feature where 
possible.  

Geotechnical stability 

Constructed landforms will 
be geotechnically stable.  

All Landforms are located outside of the 
ZoI surrounding the open pits. 

The development of a close 
out report to demonstrate that 
all landforms are located 
outside of the ZoI surrounding 
the open pits. 

Once off, year 1 post-
closure. 

If landforms are inside of the 
ZoI a geotechnical 
assessment will be 
undertaken to confirm the 
geotechnical stability of the 
landforms.. 
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Appendix A – Risk assessment matrices 
Consequence rating 

Consequence type Insignificant (1) Minor (2) Moderate (3) High (4) Major (5) 

Schedule Less than 1% impact on 
overall project timeline 

May result in overall project 
timeline overrun of equal to or 
more than 1% and less than 
3% 

May result in overall project 
timeline overrun of equal to or 
more than 3% and less than 
10% 

May result in overall project 
timeline overrun of equal to or 
more than 10% and less than 
30% 

May result in overall project 
timeline overrun of 30% or 
more 

Financial Less than 1% impact on the 
overall budget of the project 

May result in overall project 
budget overrun of equal to or 
more than 1% and less than 
3% 

May result in overall project 
budget overrun of equal to or 
more than 3% and less than 
10% 

May result in overall project 
budget overrun of equal to or 
more than 10% and less than 
30% 

May result in overall project 
budget overrun of 30% or 
more 

Safety First-aid case Medical treatment case Lost-time injury Permanent disability or single 
fatality 

Numerous permanent 
disabilities or multiple fatalities 

Environment Lasting days or less; affecting 
small area (metres); receiving 
environment altered with no 
sensitive habitats and no 
biodiversity value (eg urban/ 
industrial areas) 

Lasting weeks; affecting 
limited area (hundreds of 
metres); receiving 
environment altered with little 
natural habitat and low 
biodiversity value 

Lasting months; affecting 
extended area (kilometres); 
receiving environment 
comprising largely natural 
habitat and moderate 
biodiversity value 

Lasting years; affecting area 
on sub-basin scale; receiving 
environment classified as 
having sensitive natural 
habitat with high biodiversity 
value 

Permanent impact; affecting 
area on a whole basin or 
regional scale; receiving 
environment classified as 
highly sensitive natural habitat 
with very high biodiversity 
value 

Legal and regulatory Technical noncompliance. No 
warning received; no 
regulatory reporting required 

Breach of regulatory 
requirements; report/ 
involvement of authority. 
Attracts administrative fine 

Minor breach of the law; 
report/ investigation by 
authority. Attracts 
compensation/ penalties/ 
enforcement action 

Breach of the law. May attract 
criminal prosecution, 
penalties/ enforcement action; 
individual licence temporarily 
revoked 

Significant breach of the law. 
Individual or company 
lawsuits; permit to operate 
substantially modified or 
withdrawn 

Social / community Minor disturbance of 
culture/social structures 

Some impacts on local 
population, mostly repairable. 
Single stakeholder complaint 
in reporting period 

Ongoing social issues. 
Isolated complaints from 
community members/ 
stakeholders 

Significant social impacts. 
Organised community 
protests threatening continuity 
of operations 

Major widespread social 
impacts. Community reaction 
affecting business continuity. 
Licence to operate in jeopardy 

Reputation Minor impact; awareness/ 
concern from specific 
individuals 

Limited impact; concern/ 
complaints from certain 
groups/ organisations (eg 
NGOs) 

Local impact; public concern/ 
adverse publicity localised 
within neighbouring 
communities 

Suspected reputational 
damage; local/ regional public 
concern and reactions 

Noticeable reputational 
damage; national/ 
international public attention 
and repercussions 



 

 

 

Shoemaker-Levy Stage 2 mine closure plan 

 
Scale Likelihood 

Improbable (1) 
<3%  

Likelihood of occurring is less than 3%. 
It would require a substantial change in circumstances to create an environment for this 
to occur, and even then, this is a rare occurrence. 

Unlikely (2) 
3% - 10%  

Likelihood of occurring more than or equal to 3% and less than 10%. 
There are no specific circumstances to suggest this could happen. 

Possible (3) 
10% – 30% 

Likelihood of occurring more than or equal to 10% and less than 30%. 
There is a possibility of this risk occurring as it has occurred before (albeit infrequently) in 
the mining and metals industry / area.  

Likely (4) 
30% - 90% 

Likelihood of occurring more than or equal to 30% and less than 90%. 
This consequence is not uncommon in the mining and metals industry/area. 

Almost Certain 
(5) 

>90% 

Greater than 90% likelihood of occurring. 
Has happened/will probably happen during the mine life and there is no reason to 
suspect it won’t happen.  

 

Likelihood  Consequence 

 Insignificant 
(1) Minor (2) Moderate (3) High (4) Major (5) 

Improbable 
(1) 

Low 
(1) 

Low 
(3) 

Medium 
(6) 

Medium 
(10) 

Significant 
(15) 

Unlikely 
(2) 

Low 
(2) 

Low 
(5) 

Medium 
(9) 

Significant 
(14) 

Significant 
(19) 

Possible 
(3) 

Low 
(4) 

Medium 
(8) 

Significant 
(13) 

Significant 
(18) 

High 
(22) 

Likely  
(4) 

Medium 
(7) 

Medium 
(12) 

Significant 
(17) 

High 
(21) 

High 
(24) 

Almost 
Certain 

(5) 
Medium 

(11) 
Significant 

(16) 
Significant 

(20) 
High 
(23) 

High 
(25) 
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