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A Case Study in Interpretation of
Yield Data for Reserves Estimation

How could it possibly go
wrong?
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Importance of Quality

~® Project economics Is more
sensitive to coal quality than any
other factor.

® Markets and pricing affect revenue.
® Yields impact all on-site costs.
® Quality errors are often systematic.

~® Yet it Is often given only cursory
assessment.
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Changes in Yield Estimates for a Mining Operation Over Time

Theoretical
yields only

New size
distribution

Over 8 years since the BFS:

* Coking yield est. are down 44%.
* Total yield est. are down 28%.

* All estimates by Aust. consultants

BFS 2006 BFS 2009 update SP2011 & FEL3 SP2012

Revised Reserves Estimates
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What went wrong?

~e& A BFS used slim core yields with a nominal
loss.

~& Poor liberation discovered after plant design.
~& Plant simulation after production commenced.
~=& Testing does not match processing.

~& New coal province — no pilot plant testing.

~=® No questions raised about process adequacy.
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Case Study 2 — Hunter Valley

~® Multi-seam deposit with:
® 15 seam groups
® 158 coal plies
® 411 working section combinations

~& EXxploration in multiple programmes
since 1970’s.

~=® Modelling on a ply basis.
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GPPH  Data Checking, Validation,
Analysis and Modelling Prqcedure

* Provided by Client
. * Raw and Washability Samples
Sample Data
y
=
* Checked for abnormalities
sels= k| * Mass balance for accuracy
Sample Data J
\
* Raw samples remapped to composite samples
Sample * Sample data is loaded into a database for processing
Database J

* Composite samples matching raw intervals are kept

* Composite wash samples are split into raw sample intervals

* Composite regression values are calculated for the remaining raw samples
* Raw samples are included for modelling

* Data is filtered for use in modelling ply interval qualities

2[5 * Thickness and coverage rules
Maodels
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Raw Ply Sampling Results

N

Raw Ply Samples
(20777 samples)

85.4% - - 14.6%

e . ) 4

- Proximate Analysis W No Proximates w
\ 17740 samples with some analysis

e

/
A
.

“\\I
/ . - . - ,
l Validated Data Missing Values } ‘ Spurious Values
(11535 samples) (6160 samples) ) Total Mass #100%
3.15% T 0.05%

—

6.4% \

( Moist. or Ash Only I/ Missing VM & FC J " Missing FC |
(665 samples) (5485 samples) (10 samples)

|
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Coal Washability Correlation
Results

Washed Coal Records]
(4668 samples)

64.1% 26.0%
W

a . ™ A
Float/Sink Analyses J Partings Estimates ]( No Results j

| 2990 samples with some analysisj (dummy values) 9 (1215 samples)

p

3.1%

/
0.5% /

t Outside Seam Picks \J

(25 samples) 7 1.5%

.

[’ Multiple Seams \‘

‘( Wrong Thickness (69 samples) ) 1%
\ (146 samples) ) )
[ Outside Tolerance) 51.0%
+0.3m (367 samples) ’

e

[Valid Data Intervals
(2383 samples)
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GPPH Regression of Yield on Raw
Ash

feeamroups €Y  Raw Ashow EFITOT0 (BT poings. Rone excluded from regrissaian)

CF170YD

CS200AS [Raw Adh)
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GPPH Regression of Washed Ash on
Raw Ash

fpamiGromup; KY  Raw fak oy CRIT0AE (AT peodets. None escluded fecen regression)

CF1T0AS

TSI, R ey Ailh]
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H
~& Composite washability
was split into plies.

~® Raw ash regressions
were used to weight the
yield/ash split between
plies.

~® (Gave a very _
significant increase in
useable data.

~® Raw ash regressions
give lower confidence
Infill data points.

Raw
Samples

—

Figure 5.1 - Methodology Employed
in Splitting Composite Washability

into Raw Sample Intervals 0% 1
AS 1 51 P
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£ |
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THEK
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54
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Raw Samples do not necessarily correlate with individual plies or partings, but form the smallest unit possible
for reporting of washability results. Raw samples each have a thickness (T3N), density (D5n) and raw ash
(A5n). Measured washability is commaonly determined for a composite working section. As well as sample
interval thickness (THK), composite sample density (RD) and composite raw ash (RA), the composite sample
will have a cumulative floats yield (CFY) and a cumulative floats ash (CFA) for each density fraction. The raw
sample qualities are related to the composite washability qualities by,

i

THE = Z (TSn),

_ L= (TSn.DSn)

kD THK

ard

(TSn. DSn. ASn)
THE.RD

RA = 2ot
For i raw samples

These relations can also be uzed to estimate missing raw sample data. Floats yield and ash can be estimated
for each raw sample using the linear regression formulae developed for each seam group,

FY8n = ay 4+ a, Asn, and

FASn = by + by ASn

where ay, ay, by, by are the regression coef ficients
These estimates need to be adjusted to ensure that the measured composite washability qualities are
honoured.

(THK.RD.CFY)
1= (T5n. DSn. FYSn)
(THK.RD.CFY.CFA)
¥ (TSn. DSn. FYSn. FASn)

Additional checks and adjustments need to be made to ensure that the raw sample floats yield (F¥5n') and
floats ash (FASn’) estimates lie within practical and acceptable limits. These raw samples estimate can then
be used for modelling.

FYSn' = FYSn. , ad

FdSn' = FAsSn.
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i A
Key; E
@ Exact \

A Split
O Regression
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7 Practical Offsets at F1.60

10.0

8.0

6.0

y = 0.1606x - 2.4364
4.0 R2=0.5816

Yield / Ash Offsets (%)

2.0

0.0

10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0 50.0
Raw Ash (%)

@ Practical Offsets Yield (%) B Practical Offsets Ash (%)
—Linear (Practical Offsets Yield (%)) =——Linear (Practical Offsets Ash (%))

vvvvw.gpph.com.au




N\ [ MINING, MANAGEMENT &
_/ | SOFTWARE CONSULTANTS

GPPH

Conclusions

~e (Coal quality is of paramount importance.
~e \alidate the data.

~=® Manipulation of data can improve information for
modelling reserves.

~® Use existing deposit knowledge.

~® |n a new coal province use bulk samples and pilot
plant testing.
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Questions

~® Are our competent persons really competent?

~& Should a higher standard be required for sensitive
reserve estimates?

~& Should an independent review be mandatory?
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Thank You
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