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1. Rehabilitation and Mine Closure Criteria 
Plan 

1.1 Background 

1.1.1 Introduction 

The Rehabilitation and Mine Closure Criteria Plan (RMCCP) has been developed in order to 
manage the environmental impacts associated with rehabilitation and mine closure on the 
Mindarie A(2) & C deposits. The RMCCP describes the procedures that Australian 
Zircon/Murray Zircon (”the Company”) has in place to manage rehabilitation and mine 
closure in a manner that achieves the predicted outcomes for rehabilitation and mine 
closure, as discussed in the Mining and Rehabilitation Plan (“MARP”) for Mindarie A(2) 
section 22. Mine rehabilitation Plan and the MARP for Mindarie C, section 9. Rehabilitation 
and mine closure plan.  

1.1.2 Purpose 

The purpose of this RMCCP is to: 

 describe the controls presently in place to minimise the likelihood and consequence of 
an unacceptable impact on the environment from rehabilitation or mine closure 

 describe the methods used to monitor rehabilitation success and assess the 
effectiveness of rehabilitation and mine closure management measures 

 identify the sources of rehabilitation and mine closure issues 

1.1.3 Objectives 

The objectives for the RMCCP are: 

 To return a safe, stable, vegetated landform that is consistent with surrounding 
conditions. 

 To establish clear monitoring guidelines for the measurement of crop yields on an 
annual basis.  

 To ensure accurate data for both rehabilitated ground and neighbouring paddocks is 
gathered in a manner to deliver a method that enables reliable comparison between the 
aforementioned paddocks. 

 To ensure rehabilitation activities on the returned mining strands are carried out at 
optimum times in line with the adjoining paddocks.  

 Ensure that the neighbouring/adjoining paddocks and rehabilitation areas are sown and 
reaped with the same method, including similar timing and additional cultivation 
techniques.  

 To ensure verified yield data is made available for the rehabilitation sites and the 
applicable neighbouring paddocks.  

1.1.4 Existing environment 

Refer to Section 2 Mindarie A(2) & Section 4 Mindarie C MARPs for details of the existing 
environment. 
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1.1.5 Potential impacts 

Three distinct types of impacts associated with the rehabilitation and completion of the 
project area have been identified and are described in the sections below: 

 Successful rehabilitation compromised by: 
 onsite fire 
 introduction or exacerbation of pests or pathogens 
 soil compaction and stockpiling during operations 
 loss of critical soil resources through inadequate soil management and 

unacceptable erosion rates 
 “sand blasting" or "smothering" of vegetation from wind generated dust 
 unsuccessful re-establishment of target vegetation species 
 unsuccessful re-establishment of agricultural land 
 postponement of soil replacement caused by outstanding open voids 
 loss of vehicle/machinery access to rehabilitated land 
 loss of critical seed resources associated with inappropriate vegetation stockpile 

management 
 Failure to appropriately remove infrastructure 
 Injury or death of the public or landowners. 

1.1.6 Predicted outcomes 

Refer to Table 7.1 Mindarie A(2) & Table 6.4 Mindarie C MARPs for the predicted outcomes 
associated with rehabilitation and closure activities. 

1.2 Legal requirements 

1.2.1 Mining Lease Conditions 

Condition 5 Site rehabilitation management 

The Lessee shall: 

a) Re-establish all agricultural lands to their long-term uses of cropping and/or grazing. 
This is to be carried out in a progressive manner with full consultation with the 
landowner. 

b) Return the soil to as productive a condition as it was originally. 

c) Return the post-mining land use to that of the pre-mining land use.  The area of land 
that was covered by native vegetation shall be re-established to native vegetation on 
the lease. 

d) Sculpt and otherwise modify the post mining landform to batters of no steeper than one 
vertical to four horizontal and to conform with the local topography and drainage 
system. 

e) Ensure that all topsoil and subsoil (root-zone) stripping and replacement, shall be 
carried out in a manner to ensure that the post mining crop productivity on the disturbed 
land, is equal to that of the crop productivity in the adjoining land.  The Lessee shall 
demonstrate the productivity of the re-establishment crops. 
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1.3 Management measures and assessment criteria 

As part of the operations undertaken on the Mindarie A(2) & C strands, the Company 
developed a Surface Soil Dig Procedure and Surface Soil Dig Permit.  This procedure and 
associated permit provides instructions on the excavation of topsoil and subsoil, including 
the movement of topsoil, subsoil and overburden for each stage in the mining sequence 
along the strand. The procedure requires personnel who supervise an excavation or operate 
excavation machinery to complete and implement an approved Surface Soil Dig Permit.  

The implementation of the procedure and permit will assist with rehabilitation and closure 
activities post mining. Rehabilitation plans based on the Surface Soil Dig Procedure and 
Surface Soil Dig Permit were replicated for the replacement of topsoil and subsoil on the 
strands as per applicable strand & stage.  

The Company commissioned Rural Solutions SA to provide professional studies and advice 
on soil replacement and cropping for future rehabilitation activities on returned Mindarie 
mining strands. The recommendations have been formed on continued research and 
consultation between the local affected landholders, the Company and Rural Solutions.  

Annual monitoring of comparative crop yields must be conducted on the following basis: 

1. Rehabilitated mining strands are prepared in conjunction with neighbouring paddocks to 
include prickle-chaining, grader-boarding, harrowing and knock down spray control of 
pasture weeds. Preparation of the paddocks will be facilitated by the Company 
removing all dividing fence lines after the establishment of the cover crop. The cover 
crop variety is to be determined based on consultation with the landholder  

2. Soil treatments are identical to adjoining paddocks (the larger paddock once fencelines 
are removed) for superphosphate and Gypsum. The landholder is to be consulted on 
the application and rate of Gypsum for their given paddock. 

3. Yield assessments are to be carried out based on reaping, using the same header with 
yield mapping (or option B, see 1.3.1 Yield assessment) and the same operator, or 
operators with the same level of experience. Yield rate data should be sampled at the 
same time as adjoining paddocks. 

4. Landholders must provide the Company with advance notice of planned planting 
including rates of seed and fertilizer blends. 

5. Dunal material that is returned to allow the establishment of a cover crop will be 
deemed rehabbed once the cover crop is sown. The area will be excluded from the 
future yield assessment.  

1.3.1 Yield assessment 

Addressing consistent yield data is fundamental to the overarching success of the RMCCP.  
Fundamentally the yield data must be comparative with the adjoining crop, as stipulated in 
1.3 management measures and assessment criteria.  

Yield evaluation should be treated as a precise measurement tool to assess crop success. 
The Company, in consultation with landholders at the Murray Mallee sub-committee have 
detailed that the assessment of rehabilitated mining strands and adjoining control paddocks 
be carried out in two stages. Steps in the assessment method include: 
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 Option A: The use of yield mapping instrumentation on headers to produce a Map of 
yield on both the returned mining strand paddock and closest adjoining paddock.  

 Option B: In the case of the landholder not having access to yield mapping equipment 
or to be used in conjunction with Option A yield assessment is to be calculated on bag 
weight. This method eliminates calibration variables with yield mapping, record bag 
weight and total area to deliver a figure of yield per hectare. 

The comparison is to be: 

 Pre-mining yield data for the entire paddock is to be provided to the Company by the 
landholder to establish the paddock yield distribution prior to mining the ML. The future 
mining strand yield will be evaluated against the total paddock yield. The difference, 
positive or negative between the ML and total paddock area will be used to establish the 
target yield for the crop yield post mining.  

 Conducted on the same day in similar weather conditions; and 

 Verified against seed variety and planting dates that are to be included in a detailed 
database. The landholders will provide the Company with details in advance to provide 
the Company with information on how the paddock has been prepared.  

 Digital fencelines will be reinstated to evaluate the yield maps and data.  

 Newly returned cropping areas that were previously sand dune material, “dunal” will be 
excluded from the comparable data calculations. “New cropping areas that the 
Company has created for landholders, that have not been disturbed by mining 
operations, such as pre-existing sand dune landscapes, depressions, and/or blowouts, 
will be excluded from the comparable yield data calculations.”  

 Post-yield data must be made available to Murray Zircon by the landholder to verify 
against surrounding crops. Data not provided to Murray Zircon will be deemed a breach 
of the agreement and the returned crop shall be deemed to be of equal yield to the 
control paddock for the relevant season.  

 Yield based on the criteria of selecting data from the best 3 of 5 cropping seasons of the 
returned mining strands is to average not less than 95% of the comparable yield from 
the applicable landowners adjoining paddock. (the same paddock once the Companies 
fence is removed) 

Table 1.1 contains the additional rehabilitation and mine closure management measures 
developed to mitigate the environmental impacts described in Section *.1.5. 
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Table 1.1 Rehabilitation and mine closure – management measures and assessment criteria 

No. Management measure Assessment criteria 

Decommissioning (of public infrastructure) - restoration of private infrastructure on individual landholdings is covered in landholder agreements. 

 Roads 
Roadbed will be re-established and re-surfaced to meet the requirements of the local 
council or as appropriate.  

Correspondence with local council regarding the agreed requirements 

Records of visual inspections 

 Road maintenance integrated into normal local practice and formally accepted by District 
Council of Karoonda East Murray. 

Correspondence with local council 

 Electricity 
Electricity and telecommunication infrastructure re-established to at least the previous 
level of service.  

Lease handed back to PIRSA and bond returned (or transferred to another 
mineral deposit). 

 Electricity and telecommunication infrastructure maintenance integrated into normal local 
practice and formally accepted by the relevant utility. 

Correspondence with relevant utility 

 Water 
Offer ownership and responsibility for wells no longer required to landholders; if offer 
refused, decommission wells following DWLBC procedures. 

Decommission documentation or correspondence with land owner 

 Pits 
Pits will be in filled with overburden and soil. 

Native vegetation accepted as physically stable and moving towards 
equivalent ecosystem function as prior to mining without irrigation and with 
same maintenance requirements as prior to mining and formally accepted by 
PIRSA.  

Cropping/pasture management and yield returned to that equivalent to 
adjacent unmined cropping/pasture areas and formally accepted by PIRSA 
and landholder 

Rehabilitation – Agricultural land use 

 Landowners will be involved in the cropping of agricultural land. This may include 
harrowing and enriching the topsoil through addition of fertiliser and planting temporary 
crop or providing advice. If the landowner does not select to undertake the work the 
Company or its contractors will undertake the work. 

Monitoring results that demonstrate the land disturbed by mining operations 
has not been compromised by contamination, including weeds, radiation, 
soil and groundwater contaminants. 

 Infill of the mobile pit with overburden and separation plant waste materials as a 
continuous process as the excavation moves along the strand. 

Evidence that the crop/pasture yield of land disturbed by mining operations 
is determined to be equivalent to the yield of the surrounding crop/pasture. 

 Return of the overburden to the pit and overburden covered with stockpiled soil horizons 
(subsoil then topsoil) 

Cropping/pasture management and yield returned to that equivalent to 
adjacent unmined cropping/pasture areas and formally accepted by PIRSA 
and landholder 
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No. Management measure Assessment criteria 

 Reshape the land disturbed by mining to a landform similar to that present before mining. 
This landform will be stable, adequately drained and suitable for cropping, and match the 
characteristics of the immediately adjacent unmined land surface. 

The land disturbed by mining operations is returned to a stable landscape 
commensurate with the pre-mining and adjacent landforms. 

 The replanted areas will be monitored for adequate regrowth until the crop/pasture is 
appropriately self-sustaining and meets the reasonable requirements of the landowner. 

Photo records established and maintained for revegetated areas throughout 
the rehabilitation and monitoring period. 

Rehabilitation – Native vegetation 

 Before undertaking rehabilitation activities, erosion and sedimentation control structures 
will be established. 

Visual inspection records 

Physical stability of the soil i.e. resistance to erosion 

 Soil horizons will be replaced in the same order that they were removed, i.e. fill the mining 
pit with overburden and cover with stockpiled subsoil horizon(s) where separately stripped, 
then cover with stockpiled topsoil. Soil will be reused as close as practicable to its point of 
origin. 

Surface soil dig permit will be used to document where the different horizons 
have been stockpiled. 

 Immediately prior to spreading and reuse of topsoils the subsoil will be shallow ripped by 
scarifying or similar, where compacted, to a depth of at least 100 mm and (after topsoil 
spreading) lightly rolled to ensure bonding of the topsoil and subsoil. 

Soil reuse procedure 

 Where necessary gypsum, calcium nitrate or fertiliser will be applied to soil when 
recommended by the soil characterisation analysis. 

Soil characterisation analysis results 

 The revegetated areas will be monitored for at least two years to verify successful 
establishment, although monitoring will be extended to the life of the lease at a lesser 
intensity. 

Physical stability (resistance to erosion). 

Weed status as good as or better than pre-mining. 

No further irrigation or replanting required. 

Sustainability of site (e.g. ongoing regeneration from planted/seeded 
material). 

Results of the visual monitoring of the revegetated areas to verify successful 
establishment.  

 Plants used will be of local provenance; however the provenance boundary may vary 
depending on the availability of seed source and given the scattered nature of vegetation 
patches within the broad project site. Wherever possible and viable, locally rare or 
endangered species may be added to the list in consultation with local experts.  Limited 
use of tubestock will be used to augment direct seeding, and irrigation will be provided 
where planting is not able to be undertaken in winter months.  

Tubestock developed by Greening Australia with assistance from East 
Murray Area School 
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No. Management measure Assessment criteria 

 Reestablishment of vegetation in these areas will be monitored with special attention given 
to preventing weed invasion and maintaining soil moisture by respreading leaf litter and 
other local material. Living mulch species (e.g. chenopods) and native grass seed will be 
added to the seed mix as well. 

Photo records established and maintained for revegetated areas throughout 
the rehabilitation and monitoring period. 

Soil reuse 

 Where identified as necessary by initial soil characterisation, additional soil testing 
(nutrients, pH, EC and toxicity factors) for the top and sub soil materials will be undertaken 
prior to reuse. 

Soil testing results 

 Sampling and characterisation of the rehabilitated soils will be undertaken to determine 
the need for the addition of any elements e.g. phosphorus, zinc, copper, possibly 
manganese to obtain the appropriate levels of these elements for agricultural use or 
establishment of native vegetation where this is recommended by the environmental 
scientist or agronomist. 

Agricultural productivity of soil maintained compared to pre-mining in 
agricultural areas. 

Suitability of soil for native vegetation maintained compared to pre-clearing 
in areas with prior native vegetation. 

 Soil characteristics of strandlines identified prior to removal i.e. soil profile sampling of 
mining areas was undertaken to determine soil characteristics prior to mining.  

Soil profile records (ElectroMagnetic images / figures) as outlined in Rural 
Solutions trials 
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1.4 Monitoring  

Monitoring of rehabilitation and mine closure management activities are detailed 
in Table 1.2 Rehabilitation and mine closure monitoring activitiesTable 1.2 below. 
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Table 1.2 Rehabilitation and mine closure monitoring activities 

Activity Frequency Parameters 

Pre rehabilitation activities 

Soil removal and 
stockpiling 

Prior to removal of all 
top soil 

Removal data and storage location as detailed in the approved Surface Soil Dig Permit 

Rehabilitation activities – agricultural land 

Visual inspection Post rehabilitation  Vegetation health (Regrowth until the crop/pasture is appropriately self-sustaining and meets the reasonable requirements of 
the landowner), weed presence and dust suppression treatments 

Land preparation Rehabilitation Ensure that the land is given full opportunity to yield a good crop. The preparation of soil including the treatment of weeds and 
inclusion of additional tools needs to occur during optimum timing based on the given climatic season. This may be best 
performed by a subcontractor as local landholders will be working on their own crops at these given points.  

Seeding Rehabilitation This may best be performed by a subcontractor as local landholders will be working on their own crops at these given points. 
Seeding needs to be in consultation with landholders, preferably all rehabilitation crops to be seeded as adjoining 
neighbouring paddocks (landholders to provide instructions in advance to secure seed to sow at optimum time). 

Reaping Rehabilitation This may best be performed by a subcontractor as local landholders will be working on their own crops at these given points.  

Soil assessments Post rehabilitation Soil type, soil quality, soil depth (EM survey) 

Yield monitoring Post rehabilitation This may best be performed by a subcontractor as local landholders will be working on their own crops at these given points in 
time. Reaping needs to be conducted with approved yield mapping equipment.  To balance results ideally local landholders 
will use identical measuring equipment and provide yield results or mutually agree on another option to verify yields between 
neighbouring paddocks and sign off on the agreed methodology. 

Rehabilitation activities –  native vegetation 

Visual inspection First two years 

Subsequent years 

Successful establishment of revegetated areas 

Weeds occurrence 

Mine Closure 

Visual inspection  Post rehabilitation  Final landform suitable and agreed to by landowner 

All other mining infrastructure removed in agreement with landowner. 

Depressions, slumping and sink holes directly caused by the long-term settling of replaced soils on post mining land to be 
rectified to the land holders satisfaction by the Company. Obligation to repair is valid fro ten (10) years after topsoil has been 
returned. The assessment criteria is the date from which the cover crop is sown + 10 Years). 
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1.5 Reporting 

Any breach of regulatory requirements or commitments relating to rehabilitation 
will be reported via the Company incident reporting system. Murray Zircon will 
commission an independent yield study to better understanding the 
characteristics of the returned soils and cropping performance. The company will 
require the assistance of landholders in allowing access to comparable 
croppingland to undertake this study.  

As outlined in Section 9.3.2 the Company will complete a MARCR as required by 
Mining Lease condition 9(d).  Details of rehabilitation and closure activities will be 
included in the MARCR. 

1.6 Related documents 

The following related documents are maintained: 

 Individual stage rehabilitation plans 
 Individual stage topsoil & subsoil strip plans 
 Site Water Management Plan 
 Surface soil dig procedure 
 Surface soil dig permit 
 Rehabilitation related incident investigations 
 Rehabilitation monitoring procedures and monitoring data 
 Training Records. 
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Rehabilitation and Mine Closure 
Criteria Plan (RMCCP) 

Mindarie A2 and C Leases 
 

Addendum 
 
At the MMCCC subcommittee meeting held on 8 February 2012 it was agreed the post yield 
data is to be supplied by the landowner within 30 days of the completion of reaping to verify 
the surrounding crops and not 2 weeks as noted on page 4 at dot point 8. 
 
 


	1. Rehabilitation and Mine Closure Criteria Plan
	1.1 Background
	1.2 Legal requirements
	1.3 Management measures and assessment criteria
	1.4 Monitoring 
	1.5 Reporting
	1.6 Related documents


