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EXECUTIVE SUMMARY 
 
The attached report presents an assessment of the rehabilitation commitments and costs 
associated with the existing Drayton (North) mine and the proposed Drayton South operations, 
including for incorporation of the latter into the total mine project, if approved.  

This report has found that: 

The existing Security Deposit for rehabilitation ($50.642M in present day value terms) is likely to 
be inadequate to meet the proposed rehabilitation design and commitments for Drayton South 
as well as the existing Drayton (North) mine 

The EIS estimates the final rehabilitation costs for the combined project at a future net value (in 
2031) of ~$66M 

Our conservative estimated final rehabilitation cost for the existing Drayton (North) and Drayton 
South mine combined is calculated to be at least $126.969M (present day value), based on the 
use of the Division of Resources and Energy Cost calculation tool. This value is consistent with 
‘rule of thumb’ industry costs for ‘simple’ coal mine rehabilitation. This figure however doesn’t 
allow for the added complexity at Drayton South and certain rehabilitation issues at the existing 
Drayton (North) mine  

The proposed final rehabilitated landform for Drayton South is very complex requiring smaller 
construction equipment and will be costly. We estimate that waste dump shaping costs could be 
as much as 40% over costs typically applicable to conventional simple final landforms 
associated with most coal mines 

Additional rehabilitation costs are likely to be associated with closure of the existing Drayton 
(North) mine site, including remediation of spontaneous combustion issues 

Information provided in the EIS is vague and conceptual and internally inconsistent, with 
minimal detailed design provided other than statements in the EIS that rehabilitated mined 
landforms are to mimic natural landforms 

Water quality of the Drayton South final void/lake is likely to be poor with rehabilitation of the 
impounded and adjacent areas likely to be difficult, adding to rehabilitation costs 

Runoff directed away from the Drayton South final void catchment is likely to impact Saddlers 
Creek and will thus need extensive erosion and sediment control for the final landform shaping 
resulting in a significant increased cost 

We therefore estimate that the final rehabilitation cost for the existing Drayton (North) mine and  
Drayton South mine could be up to $179.443M (present day value). This is clearly well in 
excess of the EIS estimate. 

The estimated Security Deposit requirement for existing Drayton (North) mine and the Drayton 
South mine should therefore be between $126.969M and $179.443M. 
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1 INTRODUCTION 
Houghton Environmental Management Pty Ltd (HEM) has been commissioned by the 
Godolphin and Coolmore Australia to undertake the assessment of rehabilitation commitments 
and costs associated with the existing Drayton (North) mine and the proposed Drayton South 
mine as submitted by Anglo American in various documents.  

This report outlines our approach to the assessment, the findings into both the existing and 
proposed mine rehabilitation works and cost implications. This report is based on the 
assessment of existing public documentation as well as an aerial investigation of the Drayton 
(North) mine site. No on-ground investigations were undertaken for this assessment. 
Rehabilitation planning, especially for the Drayton South mine area, is highly conceptual. 
Consequently, the design used as a basis for rehabilitation costing in this report is also 
conceptual. However, a conservative approach has been taken in determining the costs that 
may apply and as presented in this report. 
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2 METHODOLOGY 
 

 

2.1 Study Appreciation 
The matters addressed in this study comprise the provision of advice on: 

1. The adequacy of the information provided in the EIS regarding rehabilitation of the 
proposed Drayton South mine; 

2. The potential costs associated with the rehabilitation of the proposed Drayton South 
mine; and 

3. The approximate scale and cost of rehabilitating the existing Drayton mine (herein 
termed Drayton (North) mine) in accordance with its current approval and mine closure 
plan and the implications of the Drayton South proposal for the nature and cost of 
rehabilitating the area of the Drayton (North) mine. 

2.2 Information Sources 

2.2.1 Drayton North 

Existing published and publicly available information that was reviewed in relation to 
rehabilitation of the Drayton North mine comprised the following: 

• Drayton Mine Closure Plan, Final Void Plan and Mining Operations Plan (MOP); 
October 29 2015. The current approved MOP addresses the period from 2016 to post-
closure of the existing mine (2020) 

• Aerial photography dated November 2015 (Google Maps). This was the latest image 
available at the time of the assessment (October 2016) 

• Google Earth image dated 22 November 2015.  Earlier images back to 2005 were also 
reviewed for comparison purposes and to assess the rate of progressive rehabilitation 
that has occurred at the mine site 

• Helicopter survey in October 2016 to examine the extent of rehabilitation. 

Key Points 
 

• Existing available information of relevance to rehabilitation at the Drayton Mine plus 
the Drayton South proposal has been reviewed, including all EIS documentation 

• Aerial photo analysis has been undertaken of the existing mine site as well as a 
helicopter reconnaissance of both sites to ascertain existing rehabilitation conditions 
and constraints. No ‘on-the-ground’ inspections have been undertaken 

• The DRE Cost Calculator has been used as a primary tool in estimating 
rehabilitation/closure costs.  

• Additional provisions have been made to address potential costs associated with the 
complex final landform proposed for Drayton South plus certain rehabilitation issues at 
the existing mine. 
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• Detailed engineering plans have not been reviewed. Furthermore, rehabilitation cost 
calculations prepared by Anglo American based on the Rehabilitation Cost Calculation 
Tool prepared by the NSW Department of Industry - Division of Resources and Energy 
(DRE- refer Section 2.3) (or alternative cost calculator) were not available to the study 
team however a summary of rehabilitation costs is presented in the MOP.  

 

2.2.2 Drayton South 

Information reviewed for the proposed Drayton South mine primarily comprised the Drayton 
South Coal Project Environmental Impact Statement - Volume 1 Main Report (Hansen and 
Bailey, May 2015) as well as certain supporting appendices to this EIS document of relevance 
to rehabilitation intent and associated costs, namely: 

• Appendix E: Drayton South Coal Project Economic Assessment, by Gillespie 
Economics; April 2015 

• Appendix Q: Water Quality Impact Assessment by WRM; April 2015 

• Appendix T: Soil and Land Capability Impact Assessment; Environmental and Earth 
Sciences; October 2012 

• Appendix X: Geochemistry Impact Assessment; RGS; February 2015.  

Other associated government reports have been reviewed including the Planning Assessment 
Commission Review Report on the Drayton South Project (November 2015) plus associated 
documentation and the DPE Final Assessment Report for the Drayton South Coal Project 
(2016). 

2.3 Rehabilitation Cost Calculation 
The DRE regulates mine rehabilitation commitments as part of the authorisation of new and 
existing mining projects. A security deposit that covers the full rehabilitation cost is required on 
all authorisations. This requirement ensures that the State does not incur financial liabilities in 
the event of an authorisation holder defaulting on their rehabilitation obligations. 

The authorisation holder, in this case Anglo Coal, is required to provide an estimate of 
rehabilitation costs for consideration when determining the security deposit amount to be 
lodged. The DRE provides a costs calculation tool on it’s website. As noted by the DRE, the 
objective of this "tool" is to provide mine operators with general guidance in calculating an 
appropriate rehabilitation estimate for the wide range of mining operations in NSW.  It is 
acknowledged that the calculation of an appropriate rehabilitation estimate varies across the 
wide range of mine types in NSW.  With this in mind the intent of this "workbook" approach is to 
work towards a consistent approach in estimating rehabilitation costs in NSW. 

The latest DRE cost calculator version is V1.12. The mining company, at its discretion, can use 
this tool for calculation of the rehabilitation obligations and consequent security deposit or use 
costings derived from alternative sources. Such sources should price rehabilitation costs on the 
basis that they have the financial and technical capability to undertake such rehabilitation works 
and these means be available to a third party should the mining company fail. 
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DRE assess and determine when rehabilitation obligations have been met and the security 
deposit can be released. Partial release of the security deposits may occur when successful 
rehabilitation has been demonstrated for part of the site. Further comments on use of this costs 
calculator in relation to Drayton are presented in Section 4.2. 

It is understood that, as per the 9 September 2013 endorsement schedule for Mining Lease 
1531, a single security of $50,642,000 is to be given and maintained. As calculated by Gillespie 
Economics, the future value of this amount in 15 years is ~$66M.  

It should be noted that the costs documented in this report are presented in present day value 
terms (November 2016). Potential additional costs have been assessed within this report based 
on specific rehabilitation and mine closure issues at Drayton North (refer Section 3.2) and 
Drayton South (refer Section 3.3). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Rehabilitation Assessment of the Drayton Mine 6 
 

 
224-– Drayton Mine Rehabilitation Assessment – Final Report (2 December 2016) 

 
 
 

3 REHABILITATION AT THE DRAYTON MINE 
 

3.1 Current Status of Rehabilitation 
The Drayton South proposal involves limited additional extraction at Drayton (North) mine and 
the new mining at Drayton South. Consequently, rehabilitation for the Drayton South proposal 
involves both rehabilitation of the Drayton (North) mine area as well as the Drayton South area. 

The progress with rehabilitation at Drayton (North) mine is recorded in the Anglo American 
Annual Environmental Management Report (AEMR) and such progress is addressed by 
comparing it to commitments in the current approved MOP. The latest AEMR publicly available 
is the 2015 AEMR which records achievements in 2015. This is summarised (in terms of areas 
rehabilitated and remaining to be rehabilitated) in Table 43 in the AEMR. In summary, it was 
estimated in the AEMR that of the total Mining Lease area of 1757.5 ha (not all of which has 
been disturbed), some 619.7 ha had been rehabilitated. A further 639.1ha remained to have 
rehabilitation completed. This includes areas where reshaping had been completed but final 
topsoiling and revegetation had yet to be undertaken. As noted below, an additional area of 
former mined land has had rehabilitation measures applied in the almost one year period since 
the AEMR was prepared. 

Areas of differing status of rehabilitation works (from nil progress to completed) have been 
mapped in the AEMR. For the purposes of this report, an assessment of rehabilitation status 
was undertaken by interpretation of the latest available aerial photo for the site (GooglePro 
November 2015) and mapped. This is presented in Attachment A1 with areas mapped based 
on domains as discussed later in Section 4.3. Rehabilitation condition was assessed by this 
aerial photo interpretation.  

An aerial reconnaissance of the site by helicopter was undertaken in October 2016 to provide 
an update to the rehabilitation status for the differing domains and future rehabilitation needs. 
Figure 1 presents an example of the vistas of the Drayton (North) mine site taken from this 
aerial inspection.

Key Points 
 

• Progress with rehabilitation has been made at the Drayton (North) mine but 
substantial works remain to be undertaken including final profiling, highwall 
reshaping and revegetating with woodland species 

• Significant rehabilitation constraints are likely at Drayton (North) mine associated 
with final highwall shaping and revegetation, addressing spontaneous 
combustion matters and sourcing of final capping material, especially with the 
additional material required for capping of tailings dam and coarse reject areas 

• Creation of the final landform at Drayton South mine will involve complex 
additional earthworks over and above ‘normal’ coal mine rehabilitation. This is 
likely to cause a significant additional cost over simple landform rehabilitation 
measures typically created for most coal mines. 

• There are substantial deficiencies and inconsistencies in the EIS in addressing 
rehabilitation matters.  
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Figure 1:  Aerial view of rehabilitation at Drayton (North) Mine 
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The following comments are made in relation to the current rehabilitation measures 
implemented at Drayton (North) mine: 

• Areas have been shaped to the final landform, topsoiled and grassed. Rehabilitation 
effectiveness in terms of land stability appears to be good on most of these areas. On 
the ground investigations would be necessary to confirm the acceptability of 
rehabilitation measures implemented to date 

• Final landforms created to date comprise relatively simple planar to convex slopes with 
a similarly simple drainage network 

• Reshaping of waste dumps has been undertaken in recent months with many areas 
recently topsoiled or awaiting the application of topsoil and seeding 

• Almost all high walls require reshaping to achieve the required batter slopes (<37 
degrees) and facilitate revegetation 

• Minimal landform shaping/ rehabilitation had been undertaken in the final pit areas 

• Only minor areas have been planted to native forest /woodland that presently 
demonstrate significant growth. 

As noted above, no on-the-ground inspection has been undertaken by the authors of this report. 
It is possible that other matters requiring specific (and possibly costly) remediation/rehabilitation 
actions could be present at the Drayton (North) mine site. 

3.2 Rehabilitation of Drayton (North) mine Area under Drayton 
South Proposal 

The EIS proposes a final conceptual land form and rehabilitation objectives for the Drayton 
North Area which are broadly consistent with the rehabilitation proposed under the current MOP 
and Closure Plan for Drayton (North) mine with the key differences being expansion of the 
tailings and coarse rejects area at Drayton (North) mine combined with the associated need to 
source suitable cover material for capping of these areas.   Given the limited detail in the EIS 
regarding rehabilitation for this area, we have adopted the detail of the rehabilitation proposed in 
the current Drayton mine MOP and Closure Plan to estimate rehabilitation costs, having regard 
to the key differences identified above. 

Future works needed at Drayton (North) mine (under the current approved arrangements) are 
described in the MOP and Closure Plan with projected targets presented on an annual basis up 
to 2019.  

Attachment A2 presents a copy of the final Rehabilitation Plan and Post Mining Land Use at 
2019 and 2020 as derived from the MOP. 

For the proponent to comply with the intent of this plan, extensive additional areas of forest will 
need to be established and maintained.  It is understood that some 143ha is required to be 
planted to woodland/ forest so a significant effort will be required to achieve this target in the 
near future. 

Main needs in terms of cost are the reshaping of the remaining waste dumps, highwalls and low 
walls and the capping of the East Pit tailings and coarse rejects. It is noted that up to a 4m 
depth of capping material may be required to establish a suitably consolidated and stable 
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landform in the East Pit. It has been assumed in this report that a previous proposal to use 
flyash sourced from the adjacent Bayswater Power Station will not be available for covering the 
tailings and coarse reject material in the Drayton (North) mine East and North pits i.e. Scenario 
2 has been used. 

Overburden and interburden associated with the Greta seams are known to spontaneously 
combust when exposed to air and water. The MOP for Drayton (North) mine indicates that 
material subject to spontaneous combustion is handled separately using clay rich material to 
limit air and water entry after placement prior to placement of topsoil.  The Closure Plan and 
MOP indicate that most of the reactive material in question will be rehabilitated and adequately 
encapsulated.  There remains some uncertainty regarding the highwall post mining and prior to 
the void reaching final water level that is likely to cover the Greta seams.  Also, there is little 
inventory information on sufficient quantities of suitable material (compactable clay rich 
overburden) available to complete rehabilitation.   

In relation to the proposed highwall rehabilitation, the maximum height of the slope blasted and 
dozer cut in virgin ground will be 70 m. The first bench on this slope will be designed at a 
maximum of 40 m below the highwall crest. If additional benches are required in virgin rock they 
will be a maximum twenty metres below the bench above.  Highwall slopes will be battered back 
to the design slope angle of 37° where it is exposed above the pit lake level.  Vegetating these 
slopes will be a challenge and will require hydromulching to reduce erosion.  Vegetation 
establishment on batters using grasses has been applied at Drayton (North) mine but no 
examples of tree establishment has been provided in the database. 

The full infrastructure area will require decommissioning, decontamination and rehabilitation. 
Costs will be substantial in this regard but would be expected to generally be typical for a large 
coal mine. 

In summary:  

• The rehabilitation of the Drayton (North) mine site involves creation of a relatively 
simple landform similarly to most coal mines in NSW. For most aspects, cost estimation 
for this mine is relatively straightforward for landform rehabilitation and infrastructure 
rehabilitation 

• There are nevertheless likely to be some practical and cost constraints for some 
matters at Drayton (North) mine, specifically the proposed highwall rehabilitation and 
gaining successful tree colonisation, suitable remediation of spontaneous combustion 
and achieving the committed extent of woodland revegetation 

• There may also be issues associated with obtaining the required volume of material 
within the Drayton (North) mine area for both amelioration of spontaneous combustion 
and capping of the tailings dam and coarse rejects placement areas.  

• The cost estimate also assumes that there is sufficient topsoil has been stockpiled to 
meet the rehabilitation design requirements.  If there is a shortfall the “winning” of 
further topsoil will add the cost of rehabilitation. 
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3.3 Proposed Rehabilitation in Drayton South Area 
Information on the proposed rehabilitation methods, final landform and post mining land uses for 
the proposed Drayton South mine are presented in the EIS. This information is highly 
conceptual but nevertheless should form the template for future rehabilitation commitments and 
targets to be presented in a forthcoming MOP. Any future MOP would need to integrate existing 
strategies derived from the existing Drayton MOP where applicable plus measures to be 
implemented for Drayton South mine. 

In summary, the EIS advises in regard to rehabilitation and final landform concepts that 
‘significant attention has been given to the design of a conceptual final landform aimed at 
creating a natural functioning and natural looking landscape once mining is complete. 
Traditional final landform design for open cut mines is typified by large flat topped dumps, 
normally dipping toward the highwall and directing water to a final void for each work area. The 
Drayton South project adopts a different approach to landform design which is based on mining 
plans which are developed with the final landform shape and function in mind. The design 
utilises microrelief techniques to create a more flowing, natural topography which sheds 
maximum practical water volumes away from the final mining void.’ (refer Page B-13 of 
Appendix B in the EIS). 

This indicates that a more complex and generally higher standard of rehabilitation in terms of a 
final ‘natural’ landform will be employed at Drayton South mine compared to other mines (and, 
by implication and comparison, at the Drayton (North) mine which has ‘large flat topped dumps, 
normally dipping toward the highwall and directs water to a final void for each work area’). 
Maximum slopes are noted in completion criteria as being <10 degrees (e.g. refer Page 7-109 
and Table 7.41 on Page 7-110 of the EIS) with a maximum of approximately 14 degrees (e.g. 
refer Page 7-108 of the EIS). 

The conceptual final landforms are presented in the EIS in Figures 7-34 and 7-35 and are 
reproduced in this report with notations in Attachment 3 as well as Figure 4.4 from Appendix Q 
of the EIS, the latter which presents more detail in terms of landform and catchments. 

Comments on these figures and other information on rehabilitation as presented in the EIS and 
which will have a substantial additional cost implication (and should therefore affect the security 
deposit lodged with DRE) include the following: 

• Slopes indicated on conceptual plans are significantly more than the 10 degrees  limits 
committed to by the proponent. Steep highwalls well in excess of 14 degrees are shown 
in Attachment 3 (as derived from Figure 7-35 of the EIS) 

• The final landform proposed is highly complex with a multitude of short and relatively 
steep slopes feeding into a strongly meandering, sinusoidal drainage network. The 
costs to create this landform in terms of earthworks would be likely to be well in excess 
of typical costs associated with waste dump reshaping. For example, bulldozers used 
for most dump reshaping e.g. typically a D9 or D10 size equivalent, would need to be 
supplemented by smaller dozers e.g. a D8 or equivalent, for more complex shaping. 
This would increase earthmoving costs 

• The final void lake has a very small catchment area compared to the indicated lake size 
and has no outfall. Final lake water quality conditions would thus be potentially very 
poor due to low inflow volumes and lack of 'flushing' (with potentially elevated salinity 
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likely to result) and thus would potentially be very difficult to rehabilitate, particularly the 
ephemeral ’tidal’ area of the lake. Appendix Q in the EIS notes that the final lake will 
have salinity levels of between 4,250 and 8,800 mg/L of total dissolved solids, levels 
which indicate elevated salinity and not conducive to aquatic life that typically occur in 
the region. It is also stated in Appendix Q that a final equilibrium for the lake would not 
be achieved for 800 years. In the short term following mine closure, it is considered 
probable that the likelihood of successful landscape rehabilitation attempted around and 
within the lake area would be very low. It would be highly unlikely that the lake/void area 
could be used for recreation or aquaculture (as stated in Section 7.14.4 of the EIS). 
Long term rehabilitation and associated maintenance and monitoring costs could be 
substantial in this area  

• The final configuration of the lake (as presented in the Figure 7-34 in the EIS) is 
substantially different to the rectangular final mine void (as presented in in Figure 3-9 in 
the EIS). Major earthworks would be required to change the final void to the conceptual 
‘natural’ lake configuration 

• The establishment of vegetation communities at Drayton South mine will be more 
complex than is typically required for coal mine rehabilitation, both in terms of planted 
area and the establishment of multiple vegetation communities 

• Much of the runoff from rehabilitated waste dump areas will drain directly into Saddlers 
Creek (rather than the mine void). Sediment and erosion control measures following 
landform shaping and rehabilitation will thus need to be more comprehensive than is 
typically the case with coal mines. Long term monitoring will also be required, potentially 
well in excess of the intended closure timing. 

All the above matters could lead to a significant increase in costs in achieving successful 
rehabilitation outcomes. This potential increase has not been taken account of in the 
rehabilitation cost estimate presented in Section 4.4. 

In summary:  

• Information presented in the EIS is generally inadequate in regards to rehabilitation 
commitments 

• The proposed final landform to be created is complex compared to the final landform for 
most coal mines and will thus involve relatively costly additional earthworks 

• The final void/lake and surrounds will be difficult to effectively rehabilitate and will likely 
involve significant long term costs to achieve an acceptable final standard 

• The proposed establishment of relatively complex and stable vegetation communities 
will involve significant additional cost 

• Erosion and sediment control strategies will need to be highly effective to minimise 
effects on Saddlers Creek in the long term. Such strategies will involve substantial 
additional costs. 
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4 REHABILITATION COST CALCULATION 

 

4.1 Industry Standard Rehabilitation Costs 
The costs to rehabilitate landscapes disturbed by open cut coal mining operations to a suitable 
final standard can vary significantly between mines. Matters that need to be considered in 
determining a suitable estimate of total rehabilitation costs (and thus the amount of Security 
Deposit to be lodged by the proponent/operator) include: 

• The size, complexity and duration of the mining operation, particularly in relation to the 
volume of overburden to be mined to access the resource (often related to the strip 
ratio).  

• The physical and biological conditions of the lands that have or will be disturbed by 
mining – a higher intrinsic environmental value of lands to be disturbed at the 
commencement of mining will generally be reflected in higher rehabilitation costs and 
standards to be met 

• The conditions of approval enforced by regulators to ensure a suitable final 
rehabilitation standard combined with a stable non-polluting landform is to be achieved 
by the mining company. Determination of the agreed final standard to be complied with 
is generally described in the approved Mine Operations Plan plus associated 
rehabilitation planning documentation and targets. It should be noted that the standard 
of rehabilitation required to be achieved at closure can tend to increase over time due to 
increasing community and regulatory pressures and changed industry standards 

• Commitments made by the mining company in relation to the final standard of 
rehabilitation and post mining land use.  

For typical mining operations, costs associated with meeting rehabilitation commitments have 
increased markedly over recent decades. While security bonds are typically reviewed on a pre-
determined basis by regulators (including the DRE) with adjustments to security deposits made 

Key Points 
 

• Typical ‘rule of thumb’ coal mine rehabilitation costs are between $1.50 and 
$2.00/tonne and $60,000 to $70,000/hectare. Costs estimated in this report (without 
making allowance for specific complexities at Drayton (North) mine) are 
consistent with this figure and well in excess of the existing security deposit. 

• Matters such as the complex landform to be created at Drayton South mine plus 
other issues noted in Section 3 would add substantially to this cost (estimated at 
up to 40% additional cost over and above a straightforward coal mine 
rehabilitation). 

• Estimated final rehabilitation costs for the proposed Drayton Project 
(incorporating Drayton (North) mine and the proposed Drayton South mine) are 
calculated to be between $126.969M (with no allowance for complexity) and 
$179.443M (with allowance for complexity at Drayton South mine and completion 
of the additional works at the Drayton (North) mine identified by this review) 

• The current Security Deposit held for the mine of approximately $50.642M is thus 
totally inadequate to cover future rehabilitation commitments and needs for the 
Project. 
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to account for CPI and other matters, increasing standards can have a significant effect on final 
rehabilitation costs that may apply to an operation. 

 

The following general industry ‘rules of thumb’ are considered by the authors to be applicable to 
rehabilitation and decommissioning costs associated with open cut coal mining operations: 

• A cost of between $1.50 and $2.00 per tonne of coal produced (total) i.e. a mine 
producing a total of 100Mt of coal may typically have a total final 
rehabilitation/decommissioning cost of between $150M and $200M 

• A waste dump rehabilitation cost that varies from $60,000 to $70,000/hectare for a 
simple landform and rehabilitation program up to $84,000-$98,000/hectare or more 
where relatively complex landforms are to be created and with biodiversity values 
reinstated to reflect the values of surrounding landscapes and community expectations. 
Where there are specific concerns with mine waste quality (e.g. spontaneous 
combustion, as is the case at Drayton (North) mine, rehabilitation costs can be 
significantly higher again. 

These ’rule of thumb’ costs are compared to the costs that have been specifically calculated for 
Drayton (North) mine and Drayton South mine in Section 4.4 later. 

4.2 Cost Calculation Basis Used for Drayton 
As noted in Section 2.3, the DRE Cost Calculator tool has been used as the primary basis for 
determining the current and future rehabilitation liabilities in this report. The version used 
(V1.12) was last updated in terms of component rates in August 2013. This tool is based on the 
principle that the most effective basis for unit costs is dependent on the specific rehabilitation 
approach nominated by the individual mine.  As noted by the DRE, while the mine could 
nominate unit rates and amend the tool accordingly, they must be based on a third-party cost as 
it is assumed that if the mine defaults on their responsibility to rehabilitate the mine site, a 
contractor will be engaged.  Notwithstanding this, the mine operator is to ensure that the 
appropriate consideration of individual site variations and complexities is given. 

The framework of the DRE workbook has been developed along a tiered approach which 
establishes the level of detail required based on the scale and type of the mine operation.  To 
best address the complexity of different land uses across the site, the mine operation is to be 
divided into a series of domains (see below). 

For the purposes of this report, rates used for earthmoving in the cost calculator were compared 
to rates used in a calculation tool developed by Caterpillar i.e. DOZSIM®. Some examples were 
worked and generally found to be consistent with the DRE calculator. 

4.3 Drayton Domains 
 
Separate domains have been determined for all the areas affected by the Drayton (North) mine 
and proposed Drayton South mine as follows:  
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• Domain 1: Infrastructure Areas – this relates mainly to the existing infrastructure at the 
Drayton North site including the CHPP, stockpiles, transfer conduits and rail loop and 
operations/administration areas. There is a minor area of ‘infrastructure at the proposed 
Drayton South mine, comprising mainly access roads 

• Domain 2: Tailings and Rejects Emplacement- for the Drayton (North) mine, there is 
one remaining emplacement area located at the Eastern Pit. It is noted that, with the 
future integration of coal from Drayton South into the existing operations, a significantly 
larger area (approx. 20ha) of tailings and rejects will require placement and 
capping/rehabilitation. No additional allowance has been made in the costings for the 
proposed minor extensions to the Drayton (North) mine North and South Pits (9ha and 
7ha respectively) nor the rehabilitation of the borrow material area within Drayton 
(North) mine for that material to be used for future capping.  

• Domain 3A: Overburden and waste dumps – Drayton (North) mine: This comprises all 
waste dump emplacement areas that have or will need reshaping to the required final 
landform and rehabilitation 

• Domain 3B: Overburden and waste dumps – Drayton South mine: All proposed waste 
dump emplacement areas with information derived from the conceptual designs 
presented in the EIS 

• Domain 4A: Active mine and voids- Drayton (North) mine: This comprises the area of 
the three pits at Drayton (North) mine. Costs relate partly to reforming the voids and 
highwalls to the slopes defined in the MOP (generally < 37 degrees batter angles). It is 
understood that mining has either recently ceased or is about to cease 

• Domain 4B: Void – Drayton South mine: This includes the reshaping of the final mine 
void and surrounding areas to the proposed final lake configuration (refer Section 3.3). 

For all the above domains, for the purposes of inputs into the cost calculation tool, estimates of 
areas and volumes of material have been made to achieve the required final landform. 

Attachment A4 presents the areas of each of the domains at the Drayton (North) mine site, 
based on the latest (November 2015) GooglePro imagery and updated based on the aerial 
reconnaissance of the site undertaken in October 2016. Areas for each of the domains at the 
proposed Drayton South mine have been derived/interpreted from plans and text presented in 
the EIS. This attachment also includes the summary table for the differing areas of rehabilitation 
within each domain.  

4.4 Calculated Rehabilitation costs for Drayton (North) Mine 
Tables 1 and 2 below present the areas for each of the above domains plus the calculated 
rehabilitation costs based on the DRE cost calculator. All costs described below are presented 
in current value (at November 2016). Note that Table 2 presents costs associated with a ‘typical’ 
coal mine rehabilitation program and there is no allowance made for the specific complexities at 
Drayton (North) mine and Drayton South mine (as described in Sections 3.2.and 3.3). 



Rehabilitation Assessment of the Drayton Mine 15 
 

 
224-– Drayton Mine Rehabilitation Assessment – Final Report (2 December 2016) 

Table 1:  Estimated area of disturbed land subject to various rehabilitation treatments 

Domain Area (hectares) 
Domain 1: Infrastructure Areas (mainly Drayton North 
mine)* 66.9 

Domain 2: Tailings & Rejects Emplacements – Drayton 
North mine 20.8 

Domain 3A: Overburden & Waste Dumps-Drayton North 
mine 1023.9 

Domain 3B: Overburden and Waste Dumps - Drayton 
South mine 916 

Domain 4A: Active Mine & Voids- Drayton North mine 52.1 
Domain 4B: Void- Drayton South mine (including high wall 
and low wall shaping around final lake with some waste 
dump shaping) 

198 

*An additional 40ha has been allowed for Drayton South infrastructure including roads, etc. in calculations below 
 
Table 2:  Cost Calculation for Drayton North and South Rehabilitation  

Domain Security Deposit 

Domain 1: Infrastructure Areas (mainly Drayton North mine) $8,947,329.94 
Domain 2: Tailings & Rejects Emplacements (refer text) $1,775,934.65 
Domain 3A: Overburden & Waste Dumps-Drayton North mine $12,659,830.01 
Domain 3B: Overburden and Waste Dumps - Drayton South mine $61,696,916.22 
Domain 4A: Active Mine & Voids- Drayton North mine $3,578,373.88 
Domain 4B: Void- Drayton South mine $11,679,259.52 
Sub-Total (Domains and Sundry Items) $100,337,644.22 
Contingency 

$11,542,661.07 
Third Party Project Management  

$15,088,966.51 
Sub Total -Security Deposit  $126,969,271.81 
Plus Additional Domain 2 emplacement area with Drayton South 
mine inputs (additional 20ha of capping- refer text) $1,687,351.87 

Total Security Deposit for the Mining Project (excl. of 
Total Security Deposit (inclusive of GST) $128,656,623.68 

(no allowance made for complexity- refer text) 

It is considered probable that the obligations associated with creating the proposed landform at 
Drayton South mine and meeting other rehabilitation commitments (woodland/forestland 
establishment, reshaping highwalls, managing spon com waste) at Drayton (North) Mine, may 
increase costs by up to 40% over and above those stated in Table 2. This also assumes 
sufficient rehabilitation materials are available to complete the existing Drayton mine including 
clay rich material for spon com material encapsulation and sufficient topsoil volumes to ensure 
effective revegetation of mine spoil landforms.   

Table 3 presents the estimated rehabilitation costs for the same domains presented in Table 2 
for both the Drayton (North) Mine and Drayton South mine. As indicated in this table: 

• The estimated rehabilitation cost for the existing Drayton mine (as a ‘stand-alone’ with 
an absence of Drayton South mine inputs) is $47.765M. This includes an allowance of 
an additional 40% in costs to address specific rehabilitation issues described in Section 
3 
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• Incorporation of the additional Drayton South mine tailings and coarse rejects 
placement and capping at the Drayton (North) mine ($1.687M) increases the Drayton 
(North) mine rehabilitation figure to $49.452M 

• The ‘greenfield’ Drayton South mine rehabilitation cost is estimated to increase by 40% 
or more to construct the complex landform proposed for the final void and to manage 
the drainage to Saddlers Creek as discussed in Section 3 and the EIS, up to 
$129.991M 

• The total combined rehabilitation cost applicable to the Project is estimated to be up to 
$179.443M. 

 

Table 3:   Estimated Rehabilitation Costs for Project 

 

Domain Drayton North 
Mine ($M) 

Drayton 
South ($M) 

Domain 1: Infrastructure Areas (Mainly Drayton (North) 
mine) 8.947   

Domain 2: Tailings and Rejects Emplacements (excluding 
Drayton North expanded area for Drayton South mine 
inputs) 

1.776   

Domain 3A: Overburden and waste dumps - Drayton 
(North) Mine 12.66   

Domain 3B: Overburden and waste dumps - Drayton 
South mine  61.697 

Domain 4A: Active Mine and Voids- Drayton (North) mine 3.578   
Domain 4B: Void- Drayton South mine  11.679 
SUBTOTAL (DOMAINS AND SUNDRY ITEMS) 26.962 73.376 
Contingency 3.102 8.441 
Third Party Project Management 4.054 11.034 
SECURITY DEPOSIT TOTAL (EXCL GST) 34.118 92.851 
Potential increase to complete mine closure (refer text)  13.647 37.14 
Additional costs for Drayton South mine Inputs into 
Domain 2 1.687   

TOTAL TO COMPLETE MINE CLOSURE                       
(Closure costs for Drayton (North) mine in brackets) 49.452 (47.765) 129.991 

COMBINED PROJECT TOTAL 179.443 
 
 
The EIS states that if Drayton South does not proceed "decommissioning and rehabilitation 
costs of approximately $66M (for Drayton North-Mining Lease 1531) would be incurred at the 
end of 2015" (p25, Appendix E). It also states that, with approval of the Drayton South project, 
‘at the end of Project life, the mine site will begin to be decommissioned and rehabilitated at an 
estimated cost of $66M’. 

We understand that a security deposit of $50,642,000 is required to be given and maintained for 
Mining Lease 1531 (Drayton (North) mine). 

Estimated rehabilitation costs for the existing Drayton (North) mine (based on the above table) 
are approximately $34.118M excluding contingency and third party project management costs. 
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It is not possible to compare this cost to those presented in the MOP for the project as works 
have been undertaken by Anglo Coal since the 2015 MOP. However, it is of interest that in the 
area where no or minimal rehabilitation has been undertaken to date i.e. the Domain 1 
Infrastructure area, the value presented above (approx. $8.947M) is comparable to that 
presented in the 2015 MOP (approx. $9.7M). Estimated rehabilitation cost for the proposed 
Drayton South mine site (exclusive of contingency and third party costs) is approximately 
$73.376M. 

In presenting the above figures in Table 2 and 3, the following comments are made in addition 
to information presented earlier in this report: 

• Detailed rehabilitation plans would be necessary to enable the development of more 
detailed costs, especially in relation to the rehabilitation intent for the Drayton South 
mine area. 

• Costs presented in Table 2 are considered to be conservative and generally reflective of 
costs that would be applicable to a typical coal mine in Eastern Australia. Significant 
additional costs could be associated with implementing the relatively complex final 
landform for Drayton South mine as presented in Section 3.3. Other rehabilitation 
commitments addressed in the EIS would also add to these costs. These matters are 
addressed in Table 3. 

• Restoration costs associated with Saddlers Creek and other offset areas have not been 
allowed for.  

• Additional costs associated with the establishment of woodland vegetation (as opposed 
to pasture) is likely to add costs for rehabilitation for both Drayton South mine and the  
Drayton (North) mine, especially in terms of duration to achieve compliance. 
Compliance timeframes for final mine closure are expected to be significantly longer 
than most mines for this reason 

• The proponent has committed in the EIS to undertaking progressive rehabilitation of the 
Drayton South mine site. This includes completion of rehabilitation of the Blakefield area 
of the mine prior to the end of mine life. This however should have no implication for the 
calculation of the security deposit as such works need to be costed into the mine’s 
overall allowance for rehabilitation and there is no certainty that such progressive works 
would be undertaken, especially if the proponent changed from Anglo Coal. 
Furthermore, the Blakefield area represents a relatively minor component of the total 
mine area that will be need to be rehabilitated. 

• While rehabilitation of the adjacent Mt Arthur mine has been undertaken by others, it is 
noted that maintenance of this area is to be undertaken by Drayton Mine operators. No 
allowance has been made for this matter. 

4.5 Comparison of Costs to Industry “Rule of Thumbs” 
Section 4.1 indicated that a typical ‘rule of thumb’ industry cost for open cut coal mine 
rehabilitation was $1.50 to $2.00 per tonne of coal produced. This implies that rehabilitation 
costs at Drayton South mine, based on 73.5Mt of coal produced over the 15-year mine life, 
would be between approximately $110M and $147M. The estimate for Drayton South mine 
presented in Table 3 (approx. $130M) is thus consistent with this figure, allowing for possible 
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additional costs associated with those matters listed above and presented in Table 3. Note the 
cost for rehabilitating the processing plant and tailings/rejects is not included within the $130M 
cost estimate to rehabilitate Drayton South mine.   

Applying Rule-of thumb costs of around $60,000-$70,000 per hectare for straightforward waste 
dump rehabilitation (usually the greatest individual cost component for mine rehabilitation) is 
equivalent to approximately $55-65M.  Again, this is consistent with costs estimated for Drayton 
South waste dumps in Table 2 (approx. $61.7M), noting that the latter figure does not consider 
the additional costs associated with the creation of a complex landform (up to $24.7M additional 
cost or 40% increase in costs). 
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5 SUMMARY 
 

The main findings of this rehabilitation assessment can be summarised as follows: 

• The existing bond for rehabilitation is considered likely to be inadequate to meet the 
proposed rehabilitation design and commitments for Drayton South as well as the 
Drayton (North) mine 

• The final rehabilitation cost for Drayton (North) mine and Drayton South mine combined 
is estimated to be approximately $129M. This value is consistent with ‘rule of thumb’ 
industry costs for ‘simple’ coal mine rehabilitation. This figure doesn’t allow for the 
added landform complexity at Drayton South and certain issues at Drayton (North) 
mine.  

• The proposed final rehabilitated landform for Drayton South is very complex requiring 
smaller construction equipment and will be costly. We estimate that waste dump 
shaping costs could be as much as 40% over costs typically associated with 
conventional simple final landforms associated with most coal mines. The additional 
costs at Drayton (North) Mine are associated with woodland/forestland establishment, 
highwall rehabilitation not accounted for in costs but proposed in MOP, and managing 
spon com material.  This would be equivalent to a total rehabilitation cost for the 
combined project of approx. $179.5M. 

• Information provided in EIS is vague and conceptual, with minimal detailed design 
provided other than statements in the EIS that rehabilitated mined landforms are to 
mimic natural landforms 

• Water quality of the Drayton South final void likely to be poor with rehabilitation of the 
impounded and adjacent areas likely to be difficult 

• Runoff directed away from the Drayton South final void is likely to impact Saddlers 
Creek and will thus need extensive erosion and sediment control for the final landform 
shaping resulting in a significant increased cost. 

• The estimated Security Deposit that would apply to the Project would need to be a 
minimum of $129M and, making allowances for the project complexity and other issues, 
be up to $179.5M. This compares to the current Security Deposit of approximately 
$50.7M and the amount stated in the EIS for the future rehabilitation value ($66M in 
2031).  
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ATTACHMENT ONE 
 
A1:  AERIAL PHOTO WITH DOMAINS 
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ATTACHMENT TWO 
 
A2:  FINAL REHABILITATION PLANS 2019 AND 2020 
 
FINAL REHABILITATION PLANS 2019 AND 2020 SOURCED FROM MOP 

 



MOP Mining and 

Rehabilitation 2019



Final Rehabilitation 

Plan and Post 

Mining Landuse

2020
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ATTACHMENT THREE 
 
A3:  CONCEPTUAL FINAL LANDFORMS (FROM EIS) 
 



Drayton South Mine Post Mine landscape

Final void lake has very small 

catchment with re-vegetation 

on very steep slopes

Catchment 

boundary

Change in landform 

from final mine void to 

lake involves massive 

earthworks

A1 A2

B1 B2

C1 C2

D1 E1

D2

E2



30-40° slopes 

Very steep highwall

30-40° slopes 

Very steep highwall

Drayton South conceptual final 

landform design with very steep 

slopes that will be difficult to 

rehabilitate
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ATTACHMENT FOUR 
 
A4:  DOMAIN AREAS FOR REHABILITATION                                                                                      
CALCULATIONS 
 
 
 



Polygon No Area (ha) Comments

Drayton North 

Domain 3A O/B and WRDs Drayton Nth

Successful Rehabilitation 1a-1 81.3
assume most work done and just 

needs maintenance and monitoring

1a-2 72.5 "

1a-3 162.2 "

1a-4 7.6 "

1b-1 45.3 recent works

1b-2 16.6 recent works

385.5

Shaped Overburden Dumps 2a-1 19.1 topsoiled

2a-2 40.65 "

2a-3 15.7 "

2a-4 12.6 "

2a-5 16.6 "

104.65

2b-1 71 not topsoiled

2b-2 26.7 "

2b-3 7.1 "

2b-4 4.2 "

2b-5 8.5

117.5

Unshaped Overburden Dumps- 

minor earthworks
3a-1 12.3

3a-2 9.4

3a-3 2.7

3a-4 9.1

3a-5 32

3a-6 6.1

3a-7 10.3

81.9

Unshaped Overburden Dumps- 

major earthworks
4a-1 27.4

4a-2 16.8

4a-3 43

87.2

Other - Residual Mining area 247.15

Residual mine areas incl roads and 

general disturbance - generally minor 

shaping required 

Total Domain 3A area 1023.9

Domain 4A Active Mine and Voids Drayton Nth

Voids-highwalls 8a-1 11.6 north

8a-2 14.6 east

8a-3 25.9 sthn wall

Active Mining incl in above

52.1



Total mining disturbance area excl 

operations/infra areas
1076

Domain 1 Infrastructure Areas

rail loop 3.5 approx 2.5km incl bund etc

CHPP/s'piles 22.9

workshops /admin/stp/genl 18.7

other incl ext roads,misc 15

ROM pad 6.8

66.9

Domain 2 Tailings 20.8

Total area already rehabbed or to be rehabbed 1163.7

is quoted as 1258.8 by Anglo but this 

probably includes additional residual 

grassed areas etc

Drayton South

Total quoted disturbance area quoted 1154 quoted total area in EIS

Domain 1 Infrastructure 40
indicative estimate - incl roads, 

sheds,water supply storage, etc

Domain 3B

total WRD area 916

excl low walls and shaping around 

final lake/void and highwalls- 

excludes all other areas presented in 

this table

Domain 4B Voids

Final lake area (assume 

nil/minimal rehab-refer text)
quoted 43 (actual void area approx 60ha)

Highwall area reshaped estimate 30
based on 3km (note EIS 

inconsistency)

Low wall reshaping around lake estimate 125 based on approx 4.8 ks
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