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1.0 Introduction

This report gives the results of a test for bias in the Crossville Coal clean coal sample
system. A total of 17 sets of samples were collected from November 15, 2005 through February
1, 2006. Collection of stopped-belt reference samples and mechanical system save samples was
performed by Rick Schubert, Quality Control Manager of Crossville Coal and Stephen Smith of
Coalsmith Consultants.

This is a test of a sample system on the clean coal belt from a wash plant. Coal is mined
using continuous miners in the Sewanee Seam. Raw coal goes through a rotary breaker with 4
inch openings. Coal is screened at 2 inch, and +2 inch is crushed and recycled to the screen. Two
inch by 16 mesh coal is washed in a heavy medium cyclone circuit, with spirals for 16 mesh x
100 mesh. The 100 mesh x 0 coal is rejected and filtered in a belt press. The sampler tested is on
the 36 inch wide, horizontal, clean coal belt.

Coal samples were dried, prepared, and analyzed at Standard Laboratories in Jacksboro,
TN using ASTM methods of preparation and analysis. Procedures for the bias test conformed to
the standard bias test procedure in ASTM D6518. Calculation of results of the test were
performed using Datawolff Bias Test spreadsheet add-in script provided by Wolffware, Ltd. Test
logs, coal analysis, calculations, and photographs of the system tested are attached.

2.0 Description of Sampling System

Manufacturer.........ovvviiiiiiiiii i Ramsey Engineering
Yearinstalled...........cooooiiiiiiiiiii, 1997
No. of sampling stages.............cocevivviininninnn. 2
Primary Sampling Stage
TYPC e Sweep arm cutter
DIive. ..o Electric
Cutter opening...........o.evevvieniennnn.n. 12 inches
Operating interval........................ee 120 seconds
Primary Feeder
TYPC. e Chute
Crusher
Manufacturer..........coovvvvvviininninnnn.. Ramsey
TYPC. i Minimill
Secondary Sampling Stage
Drive System..........covvvvniiiiiinnnnnnn. Electric
TYPC e Sweep arm cutter
Cutter opening ...........cceevvevrvennennnn.. 2 inches
Operating interval....................c..eeeis 13 seconds

3.0 Options Selected in Test Design
The bias testing procedure offers options to the user. The following options were selected:

a) Coal Characteristics for the test were moisture, ar ash, ar sulfur, and ar Btu.

b) An 80-minute test batch interval was chosen. This provided a target system save sample
weighing 1000 grams at 8 mesh.

c) A total of 30 test pairs were planned for and 17 pairs were collected.

d) Two stopped-belt reference increments were collected and combined from each test batch of
coal. Pre-selected random sample collection times (for each test batch) were followed during



the test. These reference samples were crushed to 8-mesh, riffled, and analyzed concurrently
with the system save samples.

4.0 Results of the Test for Independent Differences

Individual differences between laboratory analyses of reference and laboratory analysis
of system samples were examined to see if there was evidence that revealed they may not be
independent. Should the assumption of independence not be true, conclusions drawn from the test
using all sets of data to determine confidence intervals might be suspect.

The number of differences above (+) and below (-) the median difference, the low (1) and
upper (u) table values, and the number of runs (r) found for each coal characteristic, are given
below.

n; np Lu runs
Moisture 8,8 5,13 7
Dry Ash 8,8 5,13 6
Dry Sulfur 4,8 3.1 6
AR Btu 8,8 5,13 7

The number of runs for all characteristics falls within the closed interval (1,u) for p = 4.
Thus, there is insufficient evidence to reject the assumption of independence of the individual
bias test differences. Due to the precision of analysis of sulfur, being limited to two significant
digits, resulted in an indeterminate upper limit for independence. Since 5 of the 17 sets showed a
zero difference in sulfur, this reduced the number of runs (differences of zero are ignored in
counting runs.). Therefore the significance of the independence of data is adequate, and this result
was disregarded. We may proceed to calculate confidence intervals for bias.

5.0 Conclusions Regarding Bias

Walsh averages of the differences were calculated and confidence limits determined.
Concluding statements are as follows:

If a chance error, which prior to the test had a maximum probability of occurring equal to
no more than about 1 in 20, did not occur, biases of mechanically collected samples against
stopped-belt reference samples lie within the closed intervals given below.

Moisture -1.485 <b(m) <0.215

Dry Ash -0.970 < b(arash) < 0.265
Dry Sulfur -0.015 < b(arsulfur) < 0.015
AR Btu -171.5 <b(arhv) <369.5




B(m), b(arash), b(arsulfur), and b(arhv) represent moisture, ar ash, ar sulfur, and ar heating
value biases, respectively.

The confidence interval for the four coal characteristics tested includes the value zero.
Thus, this test offers insufficient evidence to reject a hypothesis of no bias of system samples
against stopped-belt reference samples. Therefore the hypothesis of no bias in these parameters is
accepted.

The point estimates of biases for the four parameters studied (the median value of Walsh
averages) are as follows:

Moisture = -0.64

Ar Ash = -0.265
Ar Sulfur = -0.005
ArHV = +138

Respectfully submitted,

Stephen R. Smith
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Figure 2. Photograph of the stopped belt sample collection site and cutter

|

U T |

Figure 3. Photograph of system save and stopped belt samples
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