Reconciliation and Resource Recovery




Todays discussion

Resource recovery processes
- establish context for discussions
- discuss mechanisms that contribute to coal mining loss and

dilution
- describe some measurements effective in quantifying ¢usd

and dilution

Reconciliation
- some comparisons useful in quantifying performance

Why survey ?
- opportunities this field may provide surveyors willing provide
the leadership



Typical coal seam cross section
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Coal loss and dilution mechanisms
- Overburden removal

Drilling to

Original coal face Geologe/ by

Roof of coal damaged by
blast, mixing of waste and
coal occurs at top of coal.
Often diluted

Low wall

Coal displaced b

Low wall
Coal loss from roof of coal

through blasting and preparation
mechanisms

Coal lost beneath
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Coal loss and dilution mechanisms
- Coal mining

Coal loss and dilution occurs as large mining
equipment extracts coal — coal floor has similar
forces acting on it as on the roof esp. if blasted
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Cut & Fill of coal floor Coal SEam

used to describe loss
and dilution calculation

‘Chasing’ coal under low wall to
recover displaced coal.
Heavily diluted even if recovered
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Survey measuresuantifying coal loss and dilution

_1-Geological resource
- surface - roof

’

2 — Coal contact surface —
roof

3 - Top of Coal surface
~<«——(TOC)

<+«——4-Floor of Coal surface

Y. \ (FOC)
5 — Coal contact surface -

Comparisons available with measures complete
floor

a)  1vs 2- evaluate the differences between the resource model and actual coal

surface (resource modeling validation) 6 — Geological resource
. surface - floor
b)  2vs 3 &4 vs5- evaluate the difference between the coal as exposed and coal as

mined (mining losses and dilution - recovery performance)
¢)  3vs4-as-mined coal volume - production validation
d)  2vs §- the actual InSitu coal resource volume - resource model validation

e)  1vs 6- Geological resource volume - volume within the actual footprint



Why Reconcile- what can it provide for us ?

Why reconcile — Corporate governance and statutogyporting aside....

To understand the current position of the projeaté@ mining practices

To understand the quality of the models in use (gpcal and mining)

To understand where improvements should be made dnsdvalue at risk
To feed back the results into planning, so that aue “planning for how we
operate”.
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The results from the calculations on the previouage will give us insight into...
o modeling performance (lag indicator)

0 mining performance (progress monitoring — control aincator)

0 the capability of the production monitoring tool$e@d and lag indicators)

0 an estimate of coal properties predicted to be tedhe plant (lead indicator)
o Yield performance opportunities available with imgved blend knowledge
0

with addition of plant information true mining receery may be deduced from these
measures



Surveying in the Coal industry

o The Coal industry seems to be view survey a little diffélseto most
other areas..

o Comments typically are

0)
0)

“we are the last mouth in the food chdin

“no direct input path to project managemeént

“generally no precise tracking of where survey timespent, where
value lies’

“often survey tasks are not scheduled to occur, dorthey appear in
the operations schedulés

“new surveyors very soon realise the only careehgaiesented to
them is out of survey and / or out of the mires



The Proposition

0 Manage resource recovery and reconciliation as @aij
performance tools- describing both lead and lag
iIndicators

0 Manage feedback of value-based data to the perfonoe
managers

o Validate measurement system proposals not by the
number of survey hours it may take, but by value

o by value lost if the opportunity is not taken
o0 by value added to the project
o If we don't measure it, we cahmanage it



What to build for the future

o Build a value statement for increased survey involvemenithie
process by quantifying the magnitude of the problem

0 Using survey measurement as a tool to build an understagadh
what mechanisms destroy value at your operation

o Evaluate what mechanisms may be mitigated by technighi@nges
to the mining or measurement processes

o Establish a hard-measure based performance monitoring system so
that changes may be accurately monitored for effeatiess

o Build a reporting system capable of feeding hard datamptly back
to the performance managers



Some generic value estimates

Inputs for generic mine

Loss and dilution calculations per seam

Coal mined (t) 4,000,000
RD Coal 1.48

RD Dilution 2.3
Strip width 55
Average Seam thickness 4
Seams mined 4

Strip ratio X : 1 5
Stripping coster m3 $ 4.00
Length of strike mined 3,071
Coal price (US$) 100
Operating cost(US$) per tonne 50
$value of loss to asset pa $ 37,000,000

$value of processing capacity loss $ 11,250,000
dilution tonnes - where plant is bottleneck /
constraint

$value of stripping $7,400,000.00
stripping cost to expose extra coal

Dilution at contact roof 0.100 Roof dilution X-sectional area
Dilution at floor contact 0.125 Floor dilution X-sectional area
Loss at roof contact 0.245 Roof loss X-sectional area
Loss at floor contact 0.125 Floor loss X-sectional area

Totals for seams mined

Dilution (square metres per metre of strike)
Loss (square metres per metre of strike)
Dilution tonnes

Loss tonnes

Dilution %age

Loss %age

13

49.5

81.4

349,662

370,000

8.74%

9.25%




Thank You

Questions??



