Mind the gap:

How ﬁxing mine rehabilitation shortfalls
could fuel jobs growth in the Hunter Valley

Lock the Gate Alliance, October 2018

Su mma r y

This report reveals that the progress of rehabilitation in large coal mines in NSW is very
poor and that improving rehabilitation by setting strict targets could create at least 1,200
new jobs.

It also indicates that taxpayers are shouldering a heavy liability for mine rehabilitation, with
flawed security deposit calculations leaving a shortfall of $550M in financial bonds held by
mining companies.
Analysis of the Annual Reviews produced by the nine largest coal mines, which are all
located in the Hunter Valley, reveals that:
1) Overall, the mines collectively have rehabilitated just 30% of the land which they have
disturbed – only 9,302 hectares of a 30,192 hectare footprint is under active
rehabilitation.

2) However, a number of mines have performed far worse than that –
•

•

•

At the Ravensworth mine complex, Glencore has rehabilitated only 16.5%
of the land they have disturbed.
At the Bengalla mine, New Hope has rehabilitated just 20.4%
At the Mt Arthur mine, BHP has rehabilitated just 26.3%

3) If the mines proceed with business as usual, things will get worse – eight of the mines
plan to disturb more land than they rehabilitate in their current Mine Operations Plan.

It is clear from this simple analysis that the progress of rehabilitation in NSW coal mines is
markedly inadequate and there is a major rehabilitation deficit.1 The consequences of this
failure are likely to include:
1) Worsening air quality - the disturbed area of mines are a major source of particulate
air pollution, particularly for those mines close to populated areas

2) Increased risks that the mines will never be rehabilitated – if mines won’t allocate funds
for rehabilitation when cash flow is high, why would they do it later in the mines life?
3) Missing out on a large number of potential jobs in mine rehabilitation

The poor progress in mine rehabilitation revealed here is a result of allowing mining
companies to set their own targets with little or no penalties for failure. This could be
addressed by setting mandatory progressive rehabilitation targets, a measure currently
being adopted by the Queensland Government.

To estimate the number of jobs that could be created, we have set an average target of
60% for improved rehabilitation at each of the 9 sites above2 and identified the number of
jobs created to achieve the target.

1
2

Rehabilitation deficit is the gap between the area available for progressive rehabilitation versus the actual area has been rehabilitated at
any one mine. The available area in this context is all areas of disturbance not required to facilitate mineral extraction, active dumping,
water management, tailings storage and operational infrastructure.
The indicative one-size-fits-all target was chosen in order to demonstrate the job creation potential from adopting realistic mandated
progressive rehabilitation targets. Lock the Gate recognises that each mine’s target will vary due to the unique circumstances of the site.
Fixing a hole: How mine rehabilitation reform could spur investment, create jobs and future proof the Hunter Valley

1

The results of this analysis indicate that enforcing progress rehabilitation for these 9 mines
would:

1) Require an additional 8,812 hectares of rehabilitation to be completed to meet the
target.

2) Require an additional investment of $356.6 million to undertake this rehabilitation.

3) Create an additional 1,223 jobs if the target was met in three years.

It’s clear that mandatory rehabilitation targets will create a significant number of new jobs,
reduce air pollution and decrease financial liability for taxpayers. Applying these same
targets to other mines in the Hunter and beyond would create even larger job and
investment outcomes.

However, to fully address the risks of inadequate rehabilitation, additional reforms are
needed to:

1) Prohibit final voids and waste dumps and mandating return of approximate original
contours;

2) Fix the weaknesses in the security deposits system, particularly relating to contingency.

In 2017, the NSW Audit Office concluded that security deposits do not provide sufficient
contingency funds to cover risks and uncertainties of mine rehabilitation. Whilst the NSW
Government uses a flat contingency rate of 10%, the Audit Office recommended a range
from 25% up to as much as 50%.

If a 35% rate of contingency is applied to all security deposits currently held for mines
across the state, instead of the 10% currently used, then an extra $550M would be required
in financial bonds. The shortfall in adequate contingency funds in mine security bonds is
a huge liability for future environmental risk currently being borne by the NSW taxpayer
but which should rest with mining companies.

Muswellbrook and air pollution from Mt. Arthur Mine
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Met h o d

We identified the nine largest coal mines by production volume in New South Wales, all of which
are in the Hunter Valley.3

For each of these mines, we reviewed the most recent published Annual Review to identify the
total footprint of the mine and how much of that footprint is being rehabilitated. Most of these
figures were taken from 2017 Annual Reviews, but these were not available for all mines. For
Peabody’s Wambo mine, the most recent Annual Review available on its website at the time of
completing this report was from 2015.

For each mine, we identified the current value of the security bond held by the Government as a
mine rehabilitation surety. These bonds are attached to mining titles and some mines have several.
The mining titles we consulted to calculate the bonds are listed in the Appendix.

The NSW Government has recently been updating these bonds to better reflect the likely cost of
rehabilitation. We used the value of the bond as a rough guide to the cost per hectare of
rehabilitation for each mine. This is a crude way of estimating the rehabilitation cost, but a
reasonable deduction assuming the Government is accurately valuing the current rehabilitation
liability for these mines.

Finally, we reviewed the current Mine Operations Plan (MOP) for each mine. We used these to
calculate the area of disturbance and rehabilitation proposed by the mine operator for each of
the five years of each of the plans. From this we were able to get a picture of the net rehabilitation
proposed over that five year period for each mine, and whether each was planning, year by year,
to rehabilitate more land, or less, than it was proposing to disturb. Hunter Valley Operations South
did not include annual figures for disturbance, so is included in the summary information, but not
the annual breakdown. These MOPs are specific to each mine and not on the same timetable. The
range of years covered in the MOPs we reviewed ranged from 2014-2018 for Ravensworth to 20182022 for Mount Arthur.

Par t 1: An a l ys i s o f pro gres s i ve reh abi l i t a t i o n

Currently it is up to mining companies to nominate how much rehabilitation they intend to complete
during their Mine Operations Plans, which are five-yearly management documents approved by
the Resources and Geosciences Division of the Department of Planning and Environment.

Under this system, NSW is accruing a mining rehabilitation deficit. Year on year, more land is
disturbed than rehabilitated. A key reason for the growing rehabilitation deficit is that annual and
five yearly goals for rehabilitation are set by the companies and the targets are voluntary. Bulga
Coal mine, for example, reported in 2017 that it had only managed to meet a third of its
rehabilitation target of 315.2 hectares.4 Mt Owen, one of only two mines aiming to reduce the
area disturbed over the life of the MOP, failed to meet its own target in 2017, adding another 55
hectares to its deficit.5

3
4
5

This analysis treats Hunter Valley Operations North and South as a single mine.
Bulga Coal 2017 Annual review
Table 49, Mt Owen Annual review 2017
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Mines in New South Wales are required to undertake “progressive” rehabilitation throughout the
life of the mine, but the rate at which this is done is not consistent across the industry. Lock the
Gate analysed progressive rehabilitation reported by the nine largest coal mines in NSW in their
most recent Annual Review. The results are provided in Table 1 below.
TABLE 1: Rehabilitated land as a percentage of disturbed land for nine NSW coal mines
Mine

Owner

Ravensworth Complex

Glencore

5,446

Mt Arthur

BHP

4,454.8

Bengalla New
Bulga

Hope

Glencore

Mangoola

Mount Thorley Warkworth

Wambo

Hunter Valley Operations

Mt Owen
Total

Glencore
Yancoal

Peabody
Yancoal

Glencore

Mine
footprint (ha)

Rehab
(ha)

Rehab % of
footprint

1,122

229

20.4%

3,170.3

1,530.1
3,608.7
1,686

6,399

2,775

30,191.9

899.7

1,171.3
840.4
440

1,109.2
517

16.5%

26.3%

26.5%

28.8%

30.7%

30.7%

2,832.8

44.3

9,302.4

Av. 30.8

1,263

45.5%

This analysis indicates that:
1)

2)

Overall, the mines collectively have rehabilitated just 30% of the land which they have
disturbed – only 9,302 hectares of a 30,192 hectare footprint is under active rehabilitation.

However, a number of mines have performed far worse than that –

• At the Ravensworth mine complex, Glencore has rehabilitated only 16.5%
of the land it has disturbed.

• At the Bengalla mine, New Hope has rehabilitated just 20.4%
3)

• At the Mt Arthur mine, BHP has rehabilitated just 26.3%

All mines except Mt Owen are predicting a growing progressive rehabilitation deficit over the
period of the current Mine Operations Plan.

The coal mining industry is planning for – and the NSW Government is permitting – an increase in
the progressive rehabilitation deficit in NSW. This exposes the taxpayer to increased risk in the
event a mine ceases production prematurely since rehabilitation would then be funded by the
bond held by Government which is likely to underestimate the cost of rehabilitation.

Furthermore, wind-exposed land is a key source of dust pollution from coal mines. Leaving land
exposed unrehabilitated puts a burden on surrounding communities in the form of lost amenity and
health impacts. More progressive rehabilitation will reduce exposed land and improve air quality.

A change of approach is needed to stop the rehabilitation deficit from growing. Compelling mining
companies to “pay for rehabilitation as they earn” ensures the real cost of rehabilitation is borne
by the companies not the taxpayer.
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Par t 2: Fi x i n g t h e h o l e

The results of our research show considerable variation between the mines as to the proportion
of their footprint that is actively being rehabilitated.
We take it as a principle that coal mines should aim to minimise the proportion of their sites that
are disturbed and limit this to active mining and infrastructure areas. Indeed, this is a principle
shared by the mining industry. The Minerals Council of Australia, for example, states:
Companies are careful to avoid disturbing land unnecessarily and to minimise the footprint
of operations. This reduces the scale and complexity of rehabilitation requirements, and
lowers the cost to companies. Furthermore, rehabilitation is undertaken not only at the
end of a mine’s life, but progressively during the mining process. This enables companies
to meet rehabilitation obligations and minimise risk over the life of the operation.6
This is important for several reasons. First, the disturbed area of a mine is a source of particulate
air pollution. For mines close to populated areas, like Bengalla and Mount Arthur, setting a target
for the majority of footprint being rehabilitated will help improve air quality. Secondly, it is also
a safeguard against future environmental and financial risk. The more rehabilitation that gets
done while mines are making money, the less liability companies and the public face if mines close
suddenly and rehabilitation responsibilities are abandoned. Finally, setting targets for
rehabilitation would increase employment at each mine site.

For newer mines, the proportion of the footprint that is being rehabilitated would logically be
smaller than for a mine that has been operating for thirty years. The youngest mine considered
in this report, Mangoola, is ten years old. Most of the other mines began large scale open cut and
longwall mining in the late 1990’s and early 2000’s. Several have had major expansion projects
recently approved and have grown considerably beyond their original footprint, notably Mount
Arthur, Wambo, Mount Thorley Warkworth, Mount Owen and Bengalla. For mines of this age and
size it is reasonable to expect the area of land rehabilitated should exceed that being actively mined.
The Queensland Government is in the process of implementing mandatory targets for
rehabilitation. These will be project-specific, as is to be expected. It is clear from the findings of
this report that the same approach should be taken by the NSW Government, as numerous mines
are failing to maximise the areas being rehabilitated progressively.

For the purposes of this study we have adopted an industry average target of 60% of the mine
footprint under rehabilitation. This means 40% of the footprint of the mine area will be used for
active extraction, spoil dumping, water management, tailings storage and operational
infrastructure. It should be noted that the area required for active extraction and infrastructure
varies markedly between operations but the 60% target has been adopted in order to articulate
and quantify the potential economic and employment dividends from the adoption of mandated
rehabilitation targets across the NSW mining industry.

6

Minerals Council of Australia. February 2016. Mine rehabilitation in the Australian minerals industry.
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T h e reh a bi l i t a t i o n def i c i t

According to our research, the average proportion of land under rehabilitation at the nine biggest
coal mines in New South Wales is 30.8%, with a range of 16.5% to 45.5%.
As shown in Table 2, the combined footprint of these nine mines is nearly 30,192 hectares, but
only 9,302 hectares of that area is under active rehabilitation. Adopting a 60% rehabilitation target
at each of these mines would require rehabilitation of an additional 8,812 hectares, nearly
doubling the area of rehabilitated land.
The NSW Government uses a calculator which it has recently updated to estimate the
rehabilitation liability attached to each mining title and includes a security bond for this amount
as a condition of title.7 Based on our searches of mining titles, the combined security bond for the
nine mines considered in this report is approximately $825 million.

Importantly, the current security deposits are likely to under-estimate the cost of rehabilitation,
particularly in the area of contingency, which the Audit Office has recommended be increased
from 10% of the total to 25-50%.
Using each current security bond to estimate the per hectare cost of rehabilitation, to achieve a
60% target, the investment required by the five companies concerned would be $356.6 million.
TABLE 2: Rehabilitation deficit of nine NSW coal mines

Mine

Owner

Security
bond (ha)

Mine
Footprint

Rehab
(ha)

Bond
per ha

Rehab
60%
% of
rehab
footprint target

Deficit

Cost of
meeting
target

Hunter Valley
Operations

Yancoal

$68,033,500

6,399

2,832.8

$19,077

44.3%

3,839.4

1,006.6

$19,203,219

Yancoal

$111,336,000

3,608.7

1,109.2

$44,543

30.7%

2,165.2

1,056.0

$47,038,625

New Hope

$73,300,300

1,122

229

$82,083

20.4%

673.2

444.2

$36,461,359

Glencore

$26,072,000

1,530.1

440

$23,917

28.8%

918.1

478.1

$11,433,795

Mount Thorley
Warkworth
Bengalla
Bulga

Mangoola

Mt Owen

Mt Arthur

Ravensworth
Complex
Wambo
Total

7

Glencore

Glencore
BHP

Glencore
Peabody

$140,148,000
$59,783,000

$161,721,000

$109,304,000

3,170.3
2,775

4,454.8
5,446

840.4
1,263

1,171.3
899.7

$75,208,000

1,686

517

$824,905,800

30,191.9

9,302.4

$60,152

$39,539

$49,253

$24,042
$64,335

26.5%

45.5%

26.3%

16.5%
30.7%
Av. 30.8

1,902.2
1665

2,672.9

3,267.6
1,011.6

1,061.8
402

1,501.6

2,367.9
494.6

$63,869,328

$15,894,687

$73,956,759

$56,930,018
$31,820,254

8,812.76 $356,608,044

While acknowledging the update, Lock the Gate still believes the calculator still does not accurately reflect the real cost of rehabilitation
due in the main to inadequate contingency and inaccurate estimates of the management costs
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I s t h e def i c i t growi n g?

To understand whether the problem of the rehabilitation deficit was getting worse, we reviewed
the current Mine Operations Plans for the nine mines considered in this report to ascertain
whether the area of land disturbed by mining was growing faster than the area under
rehabilitation. As shown in Table 3, this is the case for seven of the nine mines in this report, with
Bulga mine, Hunter Valley Operations and Ravensworth leaving the largest gaps between their
planned disturbance and planned rehabilitation.
TABLE 3: Proposed disturbance and rehabilitation over the current Mine Operations Plan period8
Mine

Disturbance

Rehabilitation

Wambo

342

286.5

Bulga

1320.3

MTW

516.8

Mt Arthur

Mount Owen

Mangoola

Ravensworth
Bengalla
HVO

452

205

510

1110.8
325

1050.1

Total

5,784.1

Net rehabilitation

844.1

-476.2

681.8

165

313

649.2
500

631.9
131

568.6

4,654.2

-55.5
-139

444.2
-10

-478.9
-194

-481.5

-1,129.9

Mine Operations Plans are five-yearly planning documents specific to each operation. The MOPs
reviewed for this analysis varied in the years they covered. One is at the end of its MOP period
this year, another is in the first year of its current plans; most are spread in the middle.
Overall, in their current Mine Operations Plans, the nine selected mines are intending to increase
the overall area of disturbance by 1,129 hectares more than the overall area of rehabilitation. This
means that the burden of air pollution and the future rehabilitation burden are growing.

United Wambo Mine

8

The figures in the table are derived from the current Mining Operations Plans of each of the listed mines and the expected annual
disturbance and rehabilitation areas cited in those Plans. Mount Owen’s MOP does not specify additional disturbance per year. For that
mine we calculated the difference between the total area of disturbance each year cited in the MOP and the sum of the previous year's
disturbance less the current year's rehabilitation figures. HVO is a combination of HVO North and South which have separate plans, but
HVO South’s plan only provides an aggregated disturbance area for the full MOP period.
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NSW Au di t Of f i c e R evi ew

In 2017 the NSW Audit Office review9 completed an assessment of the adequacy of security
deposits held by the Department of Planning and Environment. The Audit Office found a
significant number of problems including;
Security deposits are unlikely to be sufficient to cover the full costs of mine rehabilitation.

There is no financial assurance covering the risk of failed rehabilitation after a mine is
rehabilitated and the security deposit is returned.

There is no policy on the length of time under which a mine can remain in ‘care and
maintenance’ thus allowing companies to avoid closure and rehabilitation in perpetuity.

The quality of Mine Operations Plans varies significantly leading to uncertainty regarding
outcomes, rehabilitation costs and the required security deposit.

There was no evidence of a formal protocol to guide the frequency of Departmental site
inspections or detailed procedures for assessing and verifying the quality of rehabilitation.

Collectively the Audit Office findings highlight that the NSW taxpayer is significantly exposed
to the true cost of mine rehabilitation. These findings clearly justify a comprehensive review
of the NSW mine rehabilitation regulatory regime similar to that just completed in Queensland.

C o n t i n gen c y

Contingency is a financial reserve included in the mine closure cost estimate to offset
uncertain or unpredictable factors relating to the delivery of mine closure and rehabilitation
objectives.
The NSW Audit Office review found that;

Security deposits do not include sufficient contingency given the substantial risks and
uncertainties associated with mine rehabilitation and closure, particularly in the
absence of a detailed closure plan, and

Contingency should be increased for uncertainties associated with mine rehabilitation
and closure, at least until the mining company provides a detailed closure plan.

Guidance obtained by the Audit Office from a range of sources indicates contingencies
should range from 25 per cent to as much as 50 per cent especially in the absence of a
detailed closure plan.

The current rate of contingency on the NSW Government cost calculator is an inadequate
flat rate of 10%. Given the combined security bond for the nine coal mines considered in
this report is approximately $825 million, the current rate of contingency leaves a shortfall
of $205 million if a 35%10 contingency rate is applied.

Applied to the $2.2 billion11 in security deposits held against all 450 mines across the state
the shortfall in security deposits held by the Government balloons to $550 million.

9 New South Wales Auditor-General’s Report Performance Audit Mining Rehabilitation Security Deposit, May 11, 2017
10 35% represents a mid range figure based on the guidance received by the Audit Office. The shortfall is calculated on an additional
25% over the current 10% applied through the NSW calculator.
11 New South Wales Auditor-General’s Report Performance Audit Mining Rehabilitation Security Deposit, May 11, 2017
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Lan d reh a bi l i t a t i o n & j o b c reat i o n

Closing the rehabilitation deficit will require additional capacity and resources beyond existing
workforce, plant and equipment. Purchasing the capacity and capability to eliminate the
rehabilitation deficit within 3-5 years increase demand for people to fulfil a range of roles:
•

Rehabilitation planning and design consulting

•

Project management

•

Heavy and light equipment maintenance

•

•

•

Heavy and light equipment operation
Revegetation services

Rehabilitation maintenance and monitoring services

There are few published economic studies that separately assess employment during mine and
rehabilitation, making it difficult to assess the employment impact of rehabilitation alone. A partial
exception to this is the assessment of the Adani Carmichael mine. Adani’s Supplementary
Environmental Impact Statement (SEIS) included an estimate of the workforce involved in the final
rehabilitation phase. Adani intends to cease coal production in 2071 but stated that it would keep
a workforce of 250 people for a further three years to complete rehabilitation.12
Adani’s SEIS also includes a rehabilitation strategy, with information on the area to be rehabilitated
and general timelines.13 In total, Adani intends to rehabilitate an area of 26,837 hectares over a
period of 45 years, or almost 600 hectares per year. Assuming that rehabilitation is progressive,
with a similar full time equivalent employee allocation to rehabilitation throughout the operating
life of the mine, the average per worker to rehabilitation ratio is 2.4 hectares per year. We do not
attempt to assess veracity of otherwise of the estimates which Adani has given. We use them
here as one of the few self-reported figures available from the mining industry to enable
employment estimates in rehabilitation elsewhere.
This calculation is summarised in Table 4.

TABLE 4: Adani mine rehabilitation and workforce
Workforce in final rehabilitation phase

250

Years

45

Area per person per year (ha)

2.4

Area (ha)

Area per year (ha)

26,837

596

Source: Adani SEIS

12 GHD (2013) Report for Carmichael Coal Mine & Rail Project SEIS - Economic Assessment, see p31, Figure 22.
13 EMM (2013) Carmichael coal mine Closure and rehabilitation strategy, see Table 3.1
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Applying this to NSW’s nine largest coal mines, reveals considerable new jobs could be created by
setting strong targets for rehabilitation, as shown in Table 5.
TABLE 5: Jobs potential in closing the rehabilitation deficit
NSW’s nine biggest
coal mines

Area to be rehabilitated to reach 60% (ha)

8,812

Area per year for three years (ha)

2,937

Area rehabilitated per worker per year (ha)

2.4

Number of years

Area per year for five years (ha)

Workers required to complete rehabilitation in three years
Workers required to complete rehabilitation in five years

3

1,762
1,22
734

If New South Wales were to set an average industry target of having 60% of each mine’s footprint
rehabilitated, and give the owners of the nine largest mines in the state five years to comply with
that target, there would be 734 jobs created. A more ambitious program to eliminate the
rehabilitation deficit over three years would see 1,223 jobs created for that period.

Mt. Arthur Mine
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APPENDIX: Mining operations considered in this report, their titles and security bonds
Mine

Owner

Tenements

Security
bond

Footprint
(ha)

Rehab
(ha)

Bond
per ha

Rehab 60%
% of
rehab
foot- target
print

Short
fall

Cost of
meeting
target

Hunter Valley
Operations14

Yancoal

$68,033,500

6,399

2,832.8

$19,077

44.3%

3,839.4

1,006.6

$19,203,219

Mount Thorley
Warkworth15

Yancoal

(CL4, ML1406,
ML1428, ML1560),
(CL584, ML1622),
(CCL755, CL359,
CL360, ML1324,
ML1474, ML1482,
ML1500, ML1589,
ML1705, ML1707,
ML1706, ML1704),
ML1337, ML1359
(CL219), (CCL753,
ML1412, ML1590)

$111,336,000

3,608.7

1,109.2

$44,543

30.7%

2,165.2

1,056

$47,038,625

(ML1397, ML1450,
ML1469, ML1592)
(ML1711, ML1728,
ML1729)

$73,300,300

1,122

229

$82,083

20.4%

673.2

444.2

$36,461,359

(ML1547, ML1647,
ML1717), (ML1494)

$140,148,000

3,170.3

840.4

$60,152

26.5%

1,902.2

1,061.8

$63,869,328

ML1626, ML1747

(CL358, MPL343,
ML1410, ML1476),
(CCL715, CL383,
ML1355, ML1415,
ML1419, ML1453,
ML1475, ML1561,
ML1608, ML1629,
ML1694)

$26,072,000

$59,783,000

1,530.1

440

$23,917

28.8%

918.1

478.1
402

$11,433,795

$15,894,687

(ML1358, ML1487,
ML1548, ML1593,
ML1655, ML1739,
ML1757), (CCL744,
CL396, MPL263)

$161,721,000

4,454.8

1,171.3

$49,253

26.3%

2,672.9

1,501.6

$73,956,759

$109,304,000

5,446

899.7

$24,042

16.5%

3,267.6

2,367.9

$56,930,018

(CCL743, CL365,
CL374, CL397,
ML1402, ML1572,
ML1594),

$75,208,000

1,686

517

$64,335

30.7%

1,011.6

494.6

$31,820,254

$824,905,800

3,0191.9

9,302.4

8,812.76

$356,608,044

Bengalla16

New
Hope

Bulga17

Glencore

Mangoola18

Glencore

Mt Arthur20

BHP

Ravensworth
Complex21

Glencore

Wambo22

Peabody

Mt Owen19

Total

Glencore

(CL378, ML1325,
ML1393, ML1502,
ML1576, ML1669,
ML1683), (CCL708,
ML1313, ML1552,
ML1597), (ML1398,
ML 1416, ML1477,
ML1495, ML1506,
ML 1564, ML1581,
ML1591, ML1595,
ML1625)

(AUTH444)

14 Includes Hunter Valley Operations North & South.
2016 Annual Report, Table 39, page 127
15 Mount Thorley Warkworth 2016 Annual Report,
Table 33, page 90

16
17
18
19

2,775

1,263

$39,539

Bengalla Annual Report 2017, Table 24 page 87
Bulga Annual Report 2017, Table 40 page 94
Mangoola Annual Report, Table 36, page 78
Mt Owen Annual report, Table 48 page 89

45.5%

30.8

1665

20 Mt Arthur Annual report 2017, Table 26, page 55
21 Ravensworh Annual Report Table 8.4, page 80
22 Wambo Annual Plan 2015, Table 37, page 66
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