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APPENDIX 3

DRILLHOLE SAMPLE ANALYSES

i) Proximate Analyses, Sulphur, F.S.1., and
Calorific Value Determinations
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PETROGRAPHIC EXAMINATION

The polished samples were examined using a Leitz Orthoplan
Compact-model microscope-photometer, the control panel of
which 1s interfaced to a Hewlett-Packard 85 nierocomputer,
an Epson MX-80 printz2r and a Hewlett-Packard 7225A plotter,
for electronic computation, tabulation and draughting of
results.

One hundred individual vitrinite 'A' grains were measured
on each of two pellets for reflectance in the rank
analysis. Standardizaticen of photometer-readout was
performed before the analysis and after every twenty-five
readings. Maximum reflectance values were retained by the
computer.

Five hundred gralns ware counted on each of the two pellets
for the maceral analysia, at a traverse interval of 0.5 mm.

The maceral, semifusinite, deserves special mention because
of its peculiar thermorheological behavior in western
Canadian coking c¢ozals. In thls report, the following
approach was used to ldentify reactive semifusinite.

Preliminary results of some recent research done 1in this
laboratory on coklng coals from Quintette, Line Creek, and
Fording Coal, suggest that semifusinites should be regarded
as reactive if their random reflectance 13 less than the
mean random reflectance of the associated wvitrinite 'A',
plus 0.33%. By using this threshold value, predicted levels
of Inertinite macerals are c¢losest to those considered to
have been present in the above-described coking coals when
they were carbonized in CANMET's Laboratory in Ottawa. And
by wusing such a threshold value among simlilar coals,
confidence in predicted rheological and coking parameters
should be improved.

The reflectance of each semifusinite maceral encountered
during the maceral analysis was measured, and depending
upon the result, was assigned to either the inert or
reactive category. In the Appendix, thia method of
assigning reactive semifusinite is described as that of
PEARSON. :

At the end of one runired readings, maceral data were 1nput
to the computer; z: %“he end of one thousand readings, the
mean, atandard deviation, variance and a correctlion for the
mineral-matter conteat were electronically computed and
printed. ’
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MOVABLE-WALL COKE OVEN TESTS AND RELATED ANALYSES
OF THREE COAL SAMPLES SUBMITTED BY
FORDING COAL LIMITED

Project No. 03-3-1/3-14
Job No. 3446R

by

J.G. Jorgensen* and T.A. Lloyd#**

ABSTRACT

The evaluation of coals for Fording Coal Limited 1s a
continuing divisional project in which periodic investigations are
undertaken as requested by the company.

This report includes coke oven testing and related analyses
on three clean coal samples identified as Adit 21 Seam 7, Adit 22 Seam
9 and Kilmarnock No. 4 Seam. The project was initiated by K. A.
Komenac, P.Eng., Exploration Geologist, Fording Coal Limited, Elkford,
British Columbia in a letter dated October 20, 1983, A copy of this
letter is given in Appendix 1.

The coal samples identified as Adit 21 and Adit 22 were
cleaned at Birtley Coal and Mineral Testing, Calgary and the Kilmarnock
No. 4 Seam coal was prepared by Fording Coal Limited from composite
drill core samples., All the samples were crushed, blended and
carbonized in the Ottawa 310-mm width movable-wall coke oven.
Representative samples were taken for chemical, physical, thermal
rheological and petrographic analyses. The results of the testing

program are tabulated in Tables 1 to 6.

*Petrographer and **Head, Coal Treatment and Coke Processes, Combustion
and Carbonization Research Laboratory, Energy Research Laboratories,

CANMET, Energy, Mines and Resources Canada, Ottawa, KIlA 0Gl.



Identification
Laboratory number.....esss.
Description.l.....‘..l...‘.

Classification
Rank (ASTM).vceesevenconsns
International systemeessese
Specific volatile index....
Carbon (domfb)eeeescscssandt

Proximate analysis (db)
ASDececsvareconnnveossneeeh
Volatile matter.iveiecevseais
Fixed carboNesescecessacsnit

Gross calorific value {(db)
MJ/kg-o-o------ooo-----oont
Btu/per pound..............

Ultimate analysis {(db)
Carbomecssessasoscsnssseneih
Hydrogen.sseesescssoasensch
Sulphur.eieescssesssncanneei
Nitrogen.eeeceecarneenansndi

4

Ash---.........-..........

Oxygen (by difference)....%

Ash analysis (db)
8102...........l‘lll.'ll'.z

ALp03eesusuensnsnsnrannnael
Fe203.....................Z
T10gesenrnsancaanrnsnncnas
PZOS.'.III.l...l.l'll....lz
6710 TR P
MgO.......................z
303..................--.-.z
Nazo........-...--........Z

Kzo..'.l.l.l.l.l.l.l.l.l..z

Table 1| -~ Chemical an-'yses of component coals

2203-84
7882-CM
Seam 7

Adit 21

mvh

433
194
88.9

W

2204-84
7885-CM
Seam 9
Adit 22

mvb
433
194
88.7

B LN

225484
Kilmarnock
Seam 4

Ivh
421

199
§9.0
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Letter Initiating Project APPENDIX

@ fording

CDALLMMTED
PO. Box 100, Eidord, Briish Columbea VOB 10/ (604) 865- 2271/ Telex 041-45162

October 20, 1983

CANMET Carbonization Laboratory
Bells Corners
Ottawa, Ontario

Attention: Mr. J. Jorgensen

Dear John,

Re: Clean Coal Samples from
Adit 21, 22 and Kilmarnock
#4 Seam

As discussed in our telephone conversation on October 18,
1983, we will be sending three (3) samples of clean coal
(Adit 21, 22 and Kilmarnock #4 Seam) to your facility for
12" moveable wall oven tests. Each sample is to be
treated separately.

On each sample we also require the following test work:

Classification
Proximate Analysis
Calorific Value
Ultimate Analysis
Ash Analysis
Grindability
Fusibility of Ash
Sole Heat Oven Test
Gieseler Plasticity
10. Dilatation

11. Free Swelling Index
12. Petrographic Analysis

.

WOy o

An addition, please send representative samples of the
three coals to David E. Pearson in Victoria.

2...--0

1
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Page 2/K.A. Komenac/Fording Coal Limited/October 20, 1983

We expect to ship the samples to Ottawa in early January
1984.

If you have any questions regarding these tests, please call
me at 604-865-2271.

Yours Truly,

SRV
K.A. Komenac. P. Eng.
Exploration Geologist

KAK:sgam

R
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ﬁ& Golder Associates

\\/ / CONSULTING GEOTECHNICAL AND MINING ENGINEERS
—

October 28th, 1983

Fording Coal Ltd.
P.0. Box 100
Elkford, B.C.

VOB 1HO

ATTENTION: Ms. E.G. Reipas

Re: Brownie Waste Dump
Supplementary Investigation

Dear Ms. Reipas:

This letter report presents the results of supplementary subsoil inv-
estigations carried out within the foundation area of the Brownie Spoil in
September, 1983, The results of this work augment the stability assessment
of the proposed Brownie Creek Waste Dump, as presented in our Report No.

812-1258, dated February, 1983.

1.0 SUMMARY OF PREVIOUS INVESTIGATIONS

On the west valley wall above Brownie Creek, prominent sandstone bed-
rock strata outcrop above about elevation 2150 m and dip 1in a westerly di-
rection at inclinations ranging between 40 and 50 deg. From elevation 2150
m to Brownie Ridge, the inclination of the topographic slopes is generally
in the range of 30 to 40 deg. This terrain is dissected by minor gullies
which act as funnels for avalanche debris and the downslope migration of

colluvium.

Below elevation 2150 m, the slopes gradually flatten to between 10 and
15 deg in the vicinity of Brownie Creek. The gullies which traverse the
dump area form relatively shallow depressions in the overall topegraphic
slopes above Brownie Creek, and appear to carry relatively small and inter-

mittent surface runoff flows.

GOLDER ASSOCIATES (WESTERN CANADA) LTD. 224 WEST 8TH AVENUE, VANCOUVER BRITISH COLUMBIA, CANADA V5Y 1N5 » TELEPHONE (604) 879-9266 » TELEX 04-503800

QFFICES IN CANADA ¢ UNITED STATES » UNITED KINGDOM = AUSTRALIA
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The general dump area was inspected by helicopter, and aerial photo-
graphs of the Brownie Creek Valley were examined. It was concluded that
the conditions along Gully G are generally representative of the overall

conditions within the foundation area of the dump.

In August, 1982, a field examination of the dump foundation area was
made by Golder Associates. A traverse was made along Gully G, as iden-
tified on Figure 1, of the proposed dump area in order to identify gen-

eral site conditions.

In October, 1982, a total of eight test pits were excavated manually
over the central portion of the proposed waste dump area between Gullies

€ through G. The location of the 1982 test pits are shown on Figure 1.

Five test pits, numbers 82-6, 82-6A, B2-7, 82-7A and 82-8, were ex-
cavated at elevations varying between 2000 and 2050 m across the slopes
between Gullies C and G. The test pits encountered between 0.2 and 0.6 m
of colluvial soil, comprising silty sand and weathered bedrock fragments,
overlying intact bedrock. Seepage was not observed in any of these test

pits and the soils were in a dry to damp condition.

On the lower slopes, test pits 82-3, 82-4 and 82-5 penetrated to a
maximum depth of about 1 m below ground surface, and were terminated in
dense glacial till. The soils encountered were in a more moist condition

than the soils in the test pits excavated at higher elevations.

Grain size analyses and shear strength tests were carried out on
selected samples of soil recovered from the 1982 test pits. The results
show that the soils sampled contained between 15 and 55 per cent of silt
and clay size particles, and that effective angles of internal friction,
@', vary from 29 to 36 deg. The highest angle of internal friction was
obtained for the sample with the lowest fine soil content. The lowest
measured angle of internal friction, @', of 29 deg was measured for a

sandy silt soil obtained in test pit B82-5 on the lower slopes of the

waste dump area between Gullies E and F.

Golder Associates
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The values of @' obtained from the 1982 investigation are typical
of the range of values obtained previously for colluvial solls derived
from Kootenay and Fernie Formation rocks im southeastern British Colum-
bla. A value of 29 deg represents the lower bound of the expected range

of values, and 36 deg is near the upper bound.

Golder Assoclates report of February, 1983, described the charac-
teristics of waste dumps formed by end-dumping of mine waste rock onto
slopes similar to those within the foundation area of the Brownie Dump.
The stability of wvarious proposed initial dumping configurations and

their subsequent stages of development were analyzed.

For the purposes of assessing stability, the following simplifying

assumptions were made:

° The average effective angle of internal frictionmn, ', for
waste rock is 37 deg with zero effective cohesion;

) The average effective angle of internal friction, @', for the
foundation soils is 33 deg with zero effective cohesion;

° Segregation of the largest of the rock fragments occurs as the
dumped waste rock rolls and slides down the face of the dump.
These segregated coarse fragments form a drainage zomne over
the base of the dump, so that excess pore water pressures do
not develop on the surface of contact between the base of the
dump and its foundation.

Based on the results of the stability analyses and previous experi-
ence with other waste rock dumps on sloping foundations, it was conclud-
ed that the stability of the initial stages of the dump development
would be marginal. The studies showed that stability of the waste dump
would increase as the toe advances onto progressively flatter terrain
which is generally present at the lower elevations within the foundation

area of the dump.

Golder Associates
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2.0 SUPPLEMENTARY 1983 INVESTIGATION

2.1 Field Investigations

In September, 1983, a supplementary program of site inspection and
test pit excavation was carried out. The objective of this work was to
expand the data on subsurface scil conditions obtained in 1982, to cover
all likely dump configurations, particularly over the lower flatter
slopes where the thickness of in situ surficial solls is expected to be

greater than encountered at higher elevations.

The 1983 field program included excavation of a total of 25 test
pits using a backhoe. The locations of the pits are shown on Figure 1.
The logs of the test pits, which ranged from 2 to 4 m in depth, are con-
tained in Appendix A.

In general, between 0.1 and 0.2 m thickness of topsoill and forest
litter mantles the ground surface. This surficial organic material is
generally underlain by between about 0.5 and 1 m of cowmpact brown sandy
silty or silty sand with some angular gravel fragments and occasional

boulders.

The test pits were generally terminated in the underlying more dense
dark grey, predominantly sandy silt, glacial till soil which comprises a
broad gradation of particle sizes with a trace of clay size material and

varying proportions of angular gravel, cobbles and boulders.

At a limited number of locations, relatively localized deposits of
soft organic soil were encountered. At test pit 83-16, 0.5 m of soft to
firm organic silt and peat was found. However, the areal extent of these
poor foundation solls appeared to be small and confined to localized
zones, as evidenced by the extent of surface moisture and more open bush
cover., In particular, the width of such areas mantled by a greater—-than-
normal thickness of organic soil is limited to about 20 m in the down-

slope direction.

Golder Associates
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Minor seepage into the test pits commonly occurred at depths ranging
between 1 and 3 m, and caused minor sloughing of the vertical walls of
the test pits. It was apparent that seepage emerged preferentially from
the more pervious strata intersected by the test pits, and that the di-

rection of flow 1is approximately parallel to the topographic slope.

Test pits 83-5, 83-9, 19 and 19-A were terminated in weathered silt-
stone or shale. Elsewhere along the road cuts connecting the test pit
locations, occasional exposures of bedrock occur near ground surface.
The intermediate cut slopes generally exposed compact to dense sandy
si1lt soll similar to that found in most of the test pits. Seepage zones
appeared to be confined to localized swales In the topography.

An Inspection was made of the upper slopes of the dump area between
Gullies A and C. Hand excavation of the surficial soils at intervals
across these slopes revealed colluvial silty sand containing a high pro-
portion of angular weathered rock fragments. Excavation below a depth of
about 200 mm became difficult as the fraction of rock fragments iancreas-

ed and the material became more dense.

2.2 Laboratory Testing

Representative samples of soil recovered from the 1983 test pits
were subjected to laboratory tests, including determination of natural
moisture content, Atterberg limits, particle size distribution and shear

strength characteristics.

The results of the laboratory testing are summarized on Figures 2,
3(a) and 3(b), and 4. The results of the Atterberg limit tests plotted
in the region of low to medium plasticity on the chart shown on Figure
2. The test results generally fall within the range of values obtained
for other colluvial soils derived from Kootenay and Fernile Formation

rocks in the East Kootenay region of southeastern British Columbia.

Golder Associates
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Figures 3(a) and 3(b) show the particle size distributions obtained
for selected samples recovered in the course of the 1982 and 1983 test
pit investigations. The range of gradations obtained during both inves-
tigations are similar, and the curves conform to the general shape of
gradation curves obtained for foundation soils in previous investiga-
tions for waste rock dump foundations at Fording Operations. The soils
are composed of sandy silt or silty sand, with varying amounts of coar-

ser, usually angular gravel-size fragments.

Figure 4 shows the results of shear strength tests on specimens pre-
pared from solls recovered in the course of the 1982 and 1983 field in-
vestigations. With the exception of material from test pit 82-5, which
was tested in triaxial compression, strength parameters were determined
by direct shear testing. The test specimens were prepared by computing
the No. 4 minus fraction of the soil at its natural water content. Nor-
mal stresses applied were within the range of normal stresses to be ex-
pected over the base of the dump.

The shear strength test results are plotted in conjunction with the
results obtained during previous investigations of other dump foundation
solls in the East Kootenay region of British Columbia. It can be seen
that, as for the Atterberg limit data and particle size distributions,
the results of the shear strength tests for the Brownie Spoil conform to
the previously established range of test results.

On the basis of test data and the results of back-analysis of other
dump failures, we conclude that a value of effective angle of intermnal
friction, @', equal to 33 deg with zero assumed effective cohesion, c',
is an appropriate value for the foundation soils typically found on sim-
ilar mountain slopes in the East Kootenays.

3.0 DISCUSSION

The results of the 1983 supplementary field and laboratory investi-

gations confirm that foundation conditions over the proposed Brownie
Creek waste dump area are suitable for development of the dumps, using

the sequential development proposed in our report of February, 1983.

Golder Associates
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Several localized areas on the lower flatter slopes of the dump for-
mation are mantled by about 0.5 m of weak organic material. These areas
are small in relation to the overall proportions of the waste dump con-
figuration, and small relative to the size of a potential failure mass
on the dump face. The presence of these zones may result in increased
deformation in the dump face. However, the rate of advance of the toe
of the waste rock across the lower slopes will be sufficiently slow that
the increased strains within the dump due to localized, weak surficial
soll can be accommodated without causing major slump fallures on the

dump face.

Consignment of waste rock onto the slopes of the west valley wall
of Brownie Creek commenced in the spring of 1983. A relatively small
volume of material has been dumped onto the steep upper slopes between
Gullies E and F. As expected, relatively high deformations have been
experienced in the vicinity of the dump crests, and substantial slides
have occurred into Gullies E and F during the spring thaw period. The
slide debris tended to be channelled into the gullies, and came to rest
at about elevation 1950 m on the relatively gentler slopes 1in the region

of the proposed dump.

The results of the stability assessment presented in our report of
February, 1983, indicated that such slides could occur as a result of
dumping into the upper limits of Gullies E and F. We understand that
crest deformations were monitored during the period of active dumping
operations. The crest movement data provided ample indication of pending
instability, so that men and equipment were removed from the area well

head of the slide occurrence.

The results of the 1983 supplementary investigations confirm that
the Brownie Creek waste dump can be developed over the slopes between
Gullies A through G, using procedures discussed in our previous report

of February, 1983, and as illustrated on Figure 1 of this letter report.

Golder Associates
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We understand that during the initial stages of development of the
Brownie Creek pit, operational constraints may require continued dumping
of waste rock ontc the upper slopes between Gullies C and F, until ac-
cess to the "B” Gully is developed. During this interval, occasional
failures from the dump crest will be accepted. This is considered accep—
table provided crest displacements are monitored closely to provide ad-~-

vance warning of impending instability.

Your;; very crﬁiy,
GOLDER ASSOCIATES

J., _\&

M/ iﬁmfw'

D. B, Campbell P Eag

A.H. Kent, P. Eng.
DBC/AHK/sek
812-1258

Golder Associates
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APPENDIX A

1983 Test Pit Records




Appendix A 1 812-1258
1983 TEST PIT RECORDS
TEST PIT SAMPLE
NUMBER DEPTH (m) SOIL DESCRIPTION DEPTH {m)
83-1 0.0 to 0.05 TOPSOIL.
0.05 to 0.4 Compact to dense, brown silty SAND,
some gravel, occasional cobbles
(angular), damp.
0.4 to 2.5 Dense to very dense dark grey silty
SAND, GRAVEL, occasional cobbles, 1.5
boulders (angular), damp/moist. NMC = 18%
2.5 End of Test Pit.
0.1 to 0.6 Compact, brown fine sandy SILT,
some gravel, occasional angular
rock fragments, damp, some root
material.
0.6 to 1.1 Firm dark grey sandy SILT, some 0.8
gravel, moist. NMC = 29%
1.1 to 2.8 As above — compact/dense 20% boul- 2.8
ders. NMC = 22%
2.0 to 2.8 Occasional seams fine gravel.
2.8 End of Test Pit.
83-3 0.0 to 0.2 TOPSOIL.
0.2 to 0.7 Compact, light brown, silty fine
SAND, some gravel (angular), occa-
sional cobbles, damp.
0.7 to 1.6 Compact, dark grey sandy SILT, some
gravel, cobbles, boulders, moist,
increasing boulders with depth.
1.6 End of Test Pit.
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Appendix A 2 812-1258
1983 TEST PIT RECORDS
TEST PIT SAMPLE
NUMBER DEPTH (m) SOIL DESCRIPTION DEPTH (m)
83-4 0.0 to 2.0 Soft/firm organic SILT roots, de-
caying wood, moderate seepage at
0.6 m.
2.0 to 3.0 Compact dark grey sandy SILT, trace
clay, some fine angular gravel,
molst/wet, becomes more sandy with 3.0
depth. NMC = 257%
3.0 End of Test Pit.
0.05 to 0.6 Compact/dense silty fine SAND, oc-
casional fine gravel, occasional
root material, damp.
0.6 to 1.0 Dense grey brown sandy SILT, some 1.0
angular gravel, moist. NMC = 30%
1.0 to 2.0 Dense, grey-green, mottled brown,
streaked dark blue, silty SAND,
moist to wet, zones of moderate 1.5
seepage. NMC = 21%
2.0 to 3.0 Weathered SILTSTONE, minor seepage,
fractures 5 to 20 cm. Joints have
thin silt infill.
3.0 End of Test Pit.
83-6 0.05 to 0.1 TOPSOIL.
0.1 to 0.3 Compact/dense, light brown silty
SAND, occasional fine gravel, angu-—
lar cobbles, damp.
0.3 to 2.0 Very dense, dark grey sandy SILT,
some gravel, occasional cobbles, 1.2
boulders, damp/moist (TILL). NMC = 10%
2.0 End of Test Pit.
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Appendix A 3 812-1258
1983 TEST PIT RECORDS
TEST PIT SAMPLE
NUMBER DEPTH (m) SOIL DESCRIPTICN DEPTH (m)
83-7 0.05 to 0.1  TOPSOIL.
0.1 to 2.4 Compact/dense, dark grey, sandy
SILT, some gravel, cobbles, boul-
ders, damp, less silt with increas- 1.5
ing depth. No seepage. NMC = 17%
2.4 End of Test Pit.
83-8 0.05 to 0.1 TOPSOIL.
0.1 to 0.5 Loose/compact, dark brown silty
SAND, some gravel (angular), occa-
sional cobbles, damp.
0.5 to 1.0 Compact sandy SILT, some gravel,
occasional cobbles (angular).
1.0 to 1.5 Dense silty medium gravel (angular). 1.0
NMC = 25%
1.5 to 1.9 Dense sandy SILT, some gravel, oc-—
casional cobbles, hboulders, moist.
1.9 to 2.3 Compact/dense interlayered silty
SAND and gravel with sandy SILT.
Moderate seepage at 2.3 m depth.
Some slumping up to 1 m above seep-
age.
2.3 End of Test Pit.
83-9 0.05 to 0.1 TOPSOIL.
0.1 to 0.3 Compact/dense, brown sandy SILT,
gsome gravel and cobble size angular
rock fragments, damp.
0.3 to 2.3 Weathered SILTSTONE, steeply dip-
ping, thinley bedded (t to 20 mm),
strike 340°, dip 70° to NE. No
seepage. Thin clayey silt infill.
2.3 End of Test Pit.
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Appendix A 4 812-1258

1983 TEST PIT RECORDS

TEST PIT SAMPLE
NUMBER DEPTH (m) SOIL DESCRIPTION DEPTH (m)

0.2 to 0.3 Compact, grey-brown sandy SILT with
bands of organic material, moist.

0.3 to 0.4 More gravel present.

0.4 to 0.5 Compact, dark grey silty fine SAND,
moist.

0.5 to 0.6 Compact light grey sandy SILT, some
angular gravel, moist.

0.6 to 0.65 Lens of organic matter.

0.65 to 0.8 Compact orange clayey SILT, moist/
damp.

0.8 to 2.5 Compact/dense light grey sandy SILT,
some clay, gravel, occasional cob-

bles, boulders, moist/wet. Minor 1.2
seepage at 1.4 m. NMC = 25%
2.5 to 3.3 More boulders - harder to excavate.

3.3 to 4.0 Compact, light grey silty SAND and 3.5 - 4.0
sandy SILT, moist/wet. NMC = 19%

4.0 End of Test Pit.

83-11 0.0 to 0.1 TOPSOIL.
0.1 to 0.3 Compact, brown, sandy SILT, damp.
0.3 to 2.7 Dense to very dense, dark grey
sandy SILT and silty SAND, trace to
some clay, some gravel (angular),
occasional cobbles, boulders, damp 1.5
to moist (TILL). NMC = 17%

2.7 End of Test Pit.

Golder Associates



Appendix A 5 B12-1258
1983 TEST PIT RECORDS
TEST PIT SAMPLE
NUMBER DEPTH (m) SOIL DESCRIPTION DEPTH (m)
83-12 0.0 to 0.1 TOPSOIL.
0.1 to 0.3 Loose to compact, brown sandy SILT,
dry to damp.
0.3 to 2.4 Dense to very dense, dark grey,
clayey SILT, some sand and gravel,
occasional cobbles, some boulders, 1.5
moist (TILL). NMC = 23%
2.4 End of Test Pit.
83-13 0.0 to 0.2 TOPSOIL.
0.2 to 0.6 Compact, brown silty fine SAND,
some gravel (angular), occasional
cobbles, damp.
0.6 to 3.5 Compact to dense, grey silty SAND,
GRAVEL (angular), occasional cob- 1.6
bles, boulders, moist (TILL). Minor NMC = 18%
seepage between 1.7 and 2.3 m. Be-
comes very dense below 2.5 m.
3.5 End of Test Pit.
83~-14 0.0 to 0.2 TOPSOIL.
0.2 to 1.4 Compact to dense, dark brown, sandy
SILT and fine GRAVEL {(angular),
some cobbles, boulders, occasional
fragments of wood, damp.
1.4 to 1.6 Firm to stiff, orange-grey sandy
SILT, moist. Layer 1is not continu- 1.4 - 1.6
ous across test pit. NMC = 29%
1.6 to 3.6 Dense, dark grey, silty SAND, GRA-
VEL, some cobbles, boulders, moist.
Minor seepage at 3.6 m.
3.6 End of Test Pit.
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Appendix A 6 812-1258
1983 TEST PIT RECORDS
TEST PIT SAMPLE
NUMBER DEPTH (m) SOIL DESCRIPTION DEPTH (m)
83-15 0.0 to 0.1 TOPSOIL.
0.1 to 0.4 Compact, grey sandy SILT, some gra-—
vel, occasional cobbles, boulders.
Some root materials, damp.
0.4 to 0.6 Compact, orange-—-grey sandy SILT,
occasional gravel, cobbles, boul-
ders, damp.
0.6 to 3.5 Dense to very dense, grey sandy
SILT, some gravel, cobbles, boul- 1.3
ders, moist (TILL). NMC = 18%
2.0 to 2.4 Minor seepage. Some sliver failure
in sidewalls above seepage zone.
3.5 End of Test Pit.
83-16 0.0 to 0.5 Soft to firm, black organmic SILT
and PEAT, wet. Moderate seepage.
0.5 to 0.7 Firm, grey-brown silty fine SAND,
wet.
0.7 to 1.9 Compact to dense, grey-brown sandy
SILT and GRAVEL, occasional cobbles 1.2
and boulders, moist/wet. NMC = 24%
1.9 to 2.9 Compact to dense, grey sandy SILT,
trace to some clay, occasional cob-
bles, boulders, moist/wet. Minor 2.6 - 2.9
seepage at 2.9 m. NMC - 17%
2.9 End of Test Pit.
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Appendix A 7 812-1258
1983 TEST PIT RECORDS
TEST PIT SAMPLE
NUMBER DEPTH (m) SOIL DESCRIPTION DEPTH (m)
83-17 0.0 to 0.2 TOPSOIL.
0.2 to 0.9 Compact/dense grey silty SAND, GRA-
VEL, occasional cobbles, boulders,
some root material, damp.
0.9 to 1.2 Lense of firm, grey, silty SAND, 1.0
trace clay, damp/molst. NMC = 22%
1.2 to 2.2 Dense, grey, silty SAND and fine
GRAVEL (angular), some cobbles,
boulders, damp.
2.2 to 2.7 Compact/dense, grey-brown, sandy
SILT, moist. Some fragmeuts of de-— 2.4
caying vegetation. NMC = 57X
2.7 to 3.6 Dense, grey, sandy SILT, some
gravel, occasional cobbles, boul- 3.4 - 3.6
ders, moist (TILL). NMC = 25%
3.6 End of Test Pit.
843-18 0.0 to 0.2 TOPSOIL.
0.2 to 0.8 Compact, grey, sandy SILT, GRAVEL,
COBBLES, some boulders, dry/damp.
0.8 to 3.6 Compact/dense, grey sandy SILT,
some gravel, occaslonal cobbles and 3.4
boulders, moist/wet (TILL). Occa- NMC = 21%
sional bands (0.1 m thick) of com-
pact brown with red, black streaks
sandy SILT.
3.6 End of Test Pit.
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Appendix A 8 812-1258
1983 TEST PIT RECORDS
TEST PIT SAMPLE
NUMBER DEPTH (m) SOIL DESCRIPTION DEPTH (m)
0.3 to 1.1 Soft/firm, light grey sandy SILT,
some c¢lay, fine gravel (angular),
occaslional cobbles, wet. Moderate 0.5
seepage. Occasional root material. NMC = 21%
l.1 to 1.8 Compact/dense, grey clayey SILT,
with dark grey angular SHALE frag- 1.2
ments, moist. NMC = 20%
1.8 SHALE, strike 150°, dip 90°. Minor
seepage.
End of Test Pit.
83-19A 0.0 to 0.2 TOPSOIL.
0.2 to 0.4 Compact, orange—-brown, sandy SILT,
some gravel, occasional cobbles,
boulders, damp.
0.4 to 0.9 Dense to very dense, dark grey
sandy SILT, GRAVEL (angular), some 0.7
cobbles, boulders, damp to moist., NMC = 13%
0.9 to 2.4 SHALE, strike 340°, dip 60° to the
south. Minor seepage.
2.4 End of Test Pit.
83-20 0.0 to 0.2 TOPSOIL.
0.2 to 0.4 Compact/dense, brown sandy SILT,
occasional gravel, cobbles, boul-
ders, damp.
0.4 to 2,2 Dense to very dense, grey sandy
SILT, trace clay, some gravel, cob-
bles, occasional boulders, moist 0.9
(TILL). NMC = 21%
2.2 End of Test Pit.

Golder Associates
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Appendix A 9 812-1258
1983 TEST PIT RECORDS
TEST PIT SAMPLE
NUMBER DEPTH (m) SOIL DESCRIPTIQN DEPTH (m)
83-21 0.0 to 0.2 TOPSOIL.
0.2 to 0.6 Compact to dense, orange—brown,
sandy SILT, some clay, gravel, oc- 0.4
casional cobbles, boulders, damp. NMC = 20%
0.6 to 2.0 Very dense, dark grey sandy SILT,
some gravel, occasional cobbles,
boulders, moist (TILL).
2.0 End of Test Pit.
83-22 0.0 to 0.1 TOPSOIL.
0.1 to 0.4 Compact to dense, orange-brown,
sandy GRAVEL, some silt, occasional 0.4
cobbles, dry to damp. NMC = 14%
0.4 to 1.5 Dense to very dense, grey sandy
SILT, some gravel, cobbles, occa-
sional boulders, damp.
1.5 to 2.4 Very dense, dark grey, sandy SILT,
trace clay, some gravel {angular},
some cobbles, occasional boulders,
moist (TILL).
2.4 End of Test Pit.
83-23 0.0 to 0.2 TOPSOIL.
0.2 to 0.6 Compact to dense, sandy SILT, some
gravel, occasional cobbles, boul-
ders, damp.
0.6 to 1.3 Compact to dense, dark brown, sandy 1.1
SILT, GRAVEL, cobbles, moist. NMC = 15%
1.3 to 2.5 Very dense, dark grey sandy SILT,
some gravel, cobbles, occasional
boulders, moist (TILL).
2.5 End of Test Pit.



Appendix A

10 812-1258

1983 TEST PIT RECORDS

TEST PIT SAMPLE
NUMBER DEPTH (m) SOIL DESCRIPTION DEPTH (m)
83-24 0.0 to 0.1 TOPSOIL.

0.1 to 0.4 Compact to dense, brown sandy SILT,
some gravel, occasional cobbles,
boulders, damp.

0.4 to 2.8 Very dense, dark grey sandy SILT,
some gravel, cobbles boulders, damp
to moist (TILL). Minor seepage at
2.8 m.

2.8 End of Test Pit.
83-25 0.0 to 0.3 TOPSOIL.

0.3 to 0.6 Compact, brown, sandy SILT, occa-
slonal gravel, cobbles, moist.

0.6 to 2.5 Compact, grey, sandy SILT, trace of 0.8
clay, some gravel, occasional cob- NMC = 22%
bles, boulders, moist/wet. Minor
seepage at 1.0 m. Becomes dense 2.0
below 1.5 m. NMC = 167

2.5 End of Test Pit.
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Appendix A 10 812-1258
1983 TEST PIT RECORDS
TEST PIT SAMPLE
NUMBER DEPTH (m) S0YL DESCRIPTION DEPTH (m)
6.1 to Q.4 Compact to dense, brown sandy SILT,
some gravel, occasional cobbles,
boulders, damp.
C.4 to 2.8 Very dense, dark grey sandy SILT,
] some gravel, cobbles boulders, damp
! to moist (TILL). Minor seepage at
f 2.8 m.
E 2.8 End of Test Pit.
83-25 0.0 te 0.3 TOPSOIL.
0.3 to 0.6 Compact, brown, sandy SILT, occa-
- sional gravel, cobbles, moist.
\‘
0.6 to 2.5 Compact, grey, sandy SILT, trace of .8
clay, some gravel, occasional cob-  NMC = 22%
bles, boulders, moist/wet. Minor
seepage at 1.0 m. Becomes dense 2.0
below 1.5 m. NMC = 16%
2.5 End of Test Pit.

Golder Associates
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Fording Coal Limited
Sample FCL #H#Haoi

Pellet #1 R4 *IB859

BASIC STATISTICS

NUMBER OF OBSERVATIONS .....e..... 100
MEAN MAXIMUM REFLECTANCE
OF VITRINITE sucvsccsnnconcoraca® 1. 0%
STANDARD ERROR OF THE MEAN ....... 0.01
COEFFICIENT OF VARIATION ........% 4,41
VARIANEE o vneneonemnsnnensisessss 0.0031
STANDARD DEVIATION wuneenwneeennn.. 0. 0560
SI":ENNESE |----i.---t--li--o--n---- _Giﬁﬂl-?ﬁ
RORTOBIE! o viin s s i s s s 2o 2.6626
CELL STATISTICS
CELL LOWER NUMBER OF FREQUENCY
NUMEBER LIMIT OBSERVATIONS C%L )
3 1.10 3 3.00
4 1.15 9 9.00
5 1.20 19 19.00
& 1.25 31 31.00
7 1.30 32 32.00
8 1.35 & 6.00

VITRINITE TYPE DISTRIBUTION

VITRINITE FREJUENCY

TYPE «C %)
Vil 12.00
viz 50,00
V13 8. 00




Fordinmng Coasl LLimited
Sample FCL #4592 £
FPellet #1 <14 8¢ /7

4fﬁi = 4552 w

BASIC STATISTICS

v uww BN EEROBEOT OO

o O g B o

M— o
hct

.---1
Buadd

VITRINITE TYPE DISTRIBUTION

VITRINITE FREGQUENCY
T¥FE ( %}
LY 2,00
V1o o9%. 00
Vit 26.00
Vi S.00

NUMBER OF OBSERVATIONS ..ecsessncns 100
MEAN MAXIMUM REFLECTANCE
OF VITRINITE .cuewas asssssmnannn A 1.09
STANDARD ERROR OF THE MEAN ..uaa..s Q.00
COEFFICIENT OF VARIATION .ccesaaes F A 4.28
VARIANCE w.ccsssnacvsssnscannsancna 0.0022
STANDARD DEVIATION .c.cwssssassswnns 0.04565
SKEWNESS snsassssssasnasansannsssas 1.02879
KURTDEIS - W s " e m R R w - A R R R W N 4. ?381
CELL STATISTICS
CELL LOWER NUMEER OF FREBUENCY
MUMEER LIMIT DBSERVATIONS ( %)
2 0.95 2 2.0C
3 1.00 14 14,00
4 1.05 45 45.00
9 1.10 32 32.00
& 1.15 4 4. 00
7 1.20 2 2.00
a8 1.25 1 1.00
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Fordinmng Coal Limited

Fellet #1

cl4- 06713
BASIC STATISTICS
MUMBER OF OBSERVATIONS ... ssaaw 100
MEAN MAXIMUM REFLECTANCE
DF YITRINITE sscacaunennas PR 4 1.13
STANDARD ERROR OF THE MEAN .evewes 0.01
COEFFICIENT OF VARIATION v.veuas i 4.59
VARIANCE ..vcacccnnnmns sna R E e 0.0027
STANDARD DEVIATION ..... arasasnana 0.031%9
EHENNEEE I I I I I s E s & s oEomw _0-0&?2
KURTOSIS LR R R A A L O 3-1?33
CELL STATISTICS

CELL LOWER NUMBER OF FRERQUENCY

MUMEER LIMIT OBSERVATIONS { %

2 0.95 1 1.00

3 1.00 4 4,00

4 1.05 v 22 22.00

] 1.10 34 F4.00

& 1.15 256 256.00

7z 1.20 11 11.00

8 1.25 e 2.00

VITRINITE TYPE DISTRIBUTION

VITRINITE FREGUENCY

TYFE ( %)
v 9 1.00
Vig bl Q0
Vii &£0.00
viz 13.00
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Fordimg Coal Limited
Sample FCL #6949
Fellet #H1 ﬁ%f%- L-;ia ',

| 34 .8 -138 ¢

BASIC STATISTICS

MUMEER OF OBSERVATIONS sssaveaanaans 100
MEAM MAXIMUM REFLECTANCE
OF VITRINITE esacacsaccassanns .ate 1.17
STAMDARD ERROR OF THE MEAN ...... . 0. 00
COEFFICIENT OF VARIATION ..... 4 4,05
VARIANCE ssvssnsnssssnansnnnnnmnns 0.0022
STANDARD DEVIATION .sevessssannnns 0.0474
SKEWNESE ..naues cEsEEE s s s EE e -0.2017
KURTOSIS sosacnnnsnnan ssssssusunnn 2.7837
CELL STATISTICS
CELL LOWER NUMBER OF FREQUENCLY
MUMEBER LIMIT OBSERVATIONS (%)
3 1.00 1 1.00
4 1.05 =] e 00
= 1.10 27 27.00
& 1.15 33 33.00
7 1.20 29 29.00
8 1.25 b S.00

VITRINITE TYPE DISTRIBUTION

s sy

VITRINITE FREQUENCY

TYFPE {4
Vid &L 00
231 &0, 00
Viz2 I4,00
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Fordimg Coal Limited
Sample FCL #8695 .
Pellet #1 Ri+ “I1352

20-8~213

L
BASIC STATISTICS

NUMBER OF OBRSERVATIONS ..cecessnna 100
MEAN MAXIMUM REFLECTANCE
OF VITRINITE sanevsacsrsaansunanih 1.05
STANDARD ERRDR OF THE MEAMN ....... 0.01
COEFFICIENT OF VARIATION ..cseaaath S.20
VARIANCE .essaanns seasnmss tesmaman 0. 0030

STANDARD DEVIATION ..veeacccenansns 0.0545
EKENNEEE " E S e RE U RS SR NS W E SRR R W W S W 0[234'&
KURTDEIE W R EF oM P EE R W E SRR R W WS 3!‘0132

CELL STATISTICS

CELL LOWER NUMBER OF FREBUEMLY
NUMEER LIMIT DBESERVATIONS (%)
3 Q.90 2 2.00
4 0.95 16 16.00
S 1.00 29 29.00
& 1.03 37 37 .00
7 1.10 11 11.00
8 1.15 =1 5.00

VITRINITE TYPE DISTRIBUTION

VITRIMITE FREQUENCY

TYPE %)
v e 19.00
V1g &6, 00
Vil 1d. Q0



Fordinmng Coal LLimited
Sample FCL #4595

Fellet #1

H
R4 *I860
20 A . <)
BASIC STATISTICS 70 A i [
NUMEBER OF OBSERVATIONS oovvvceonnn. 100
MEAN MAXIMUM REFLECTANCE
DF VITHINITE o "W R AW - & ® ® 8 " B 8 l.-'!‘ 1'0?
STANDARD ERROR OF THE MEAN «vvew.. 0.01
COEFFICIENT OF VARIATION vvovues. 4,82
vﬁRInNGE - § & = = =2 2 @ 8 8 - & & F 8@ ® R B B = L B B ﬂ. 092?
STANDARD DEVIATION & vvvesenns caene  OLIONLS
EKENNEES & & S & s s F S WSRO N W - . . 0-2530
KLIRTGEIE e s F S s s R e e e E AN - = = 3.1801

CELL STATISTICS

CELL LOWER NUMBER OF FREQUENCY
MUMEBER LIMIT OBESERVATIONS (4
2 0.95 8 8.00
3 1.00 29 29.00
4 1.05 33 33.00
S 1.10 26 26.00
=] 1.15 2 2,00
4 1.20 s 2.0¢

VITRINITE TYPE DISTRIBUTION

VITRINITE FRERQUENCY

TYPE { %)
v e 8.00
V1o 62.00
Vii 28.00
iz 2.00
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Fordimg Coal L.imited
Sample FCL 34597

-
BASIC STATISTICS

Pellet #1 0 19 60

73 0m

NUMBER OF OBSERVATIONS .cccavacaans 100
MEAN MAXIMUM REFLECTANCE
OF VITRINITE sceacvenssaannnanna A 1.08
STANDARD ERROR OF THE MEAN .cuvaaws 0.00
COEFFICIENT OF VARIATION .cesaaas A 3.97
VARIANCE seacssssssnsnnnansans “ama 0.0018
STANDARD DEVIATION ..couvanes assaa 0.0429
SKEWNESS ........ A nasaaa 0.08329
KURTOSIS .scavancsnsnnnnannns seaasna 2. 6642
CELL STATISTICS
CELL LOWER NUMEBER OF FREBUENCY
NUMBER LIMIT OBSERVATIONS { %)
2 0.9 2 2.00
3 1.00 17 17.00
4 1.05 48 48.00
b 1.10 25 25.00
& 1.15 8 8.00

VITRINITE TYPE DISTRIBUTION

VITRINITE FREQUENCY
TYFE { % )
vV e 2. 00
V1o 65.00
Vi1 33.00



Fording Coal L.imited
Sample FCL #&98

Pellet #1 Rkﬁ*fﬁé&
- D6 ~91.7
BASIC STATISTICS ag)
NUMBER OF OBSERVATIONS ...ccesssss 100
MEAN MAXIMUM REFLECTANCE
OF VITRINITE scoavasaiass it o 1a 13
STANDARD ERROR OF THE MEAN ....eeew 0.00
COEFFICIENT OF VARIATION ..vuva.. i 3.93
T % T ] A g PR 0. 0020
STANDARD DEVIATION .cceccasssssans 0.0442
S}E:ENNEEE ----------- L I O B B R B Ol 1400
KUHTDEIE s B W 8 8 " W E R W s e E 2- 4151
CELL STATISTICS
CELL LOWER NUMBER OF FREDUENCY

NUMBER LIMIT  OBSERVATIONS ¢ %

3 1.00 ;1] 1.00

4 1.05 26 26.00

S 1.10 37 37.00

b 1.15 31 31.00

7 1.20 4 4.00

8 1.25 1 1,00

VITRINITE TYPE DISTRIBUTION

VITRINITE FREBUENCY
TYFE (%)
Vio 27 .00
Vi1l &8.00
Viz D.00
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~n"MMARY OF PETROGRAPHIC ANALYSIS

__% M1480
. #720 RH 1954
,,\(:

e~ 5% Sulphur 0.26%
" S a4
o,
/ ' SEAW
KC\\I
. s M Average Pellet #2
L
o,
-lis
Valleaa. tiis
?-12...-..-.... --loi g l!1 13
?"13'11- ----- & @ o B o8 % & ® o q-.-x 5“’ 53‘5 53
“'Tuio-rvnnlll||----i11o11--: 36 31!' 32
v-—15.------------------q----i 1 1'5 2
v-‘s-|-q----s--l----|illrinni
REACTIVE COMPONENTS
?1trln1te;--t-sillln"--ii'llll" 33'5
Reactive Semifusinite
Measured.(Pl.icssoness 7 10.8
Extnitellliiioiliniiil!!ll-l-l-’ D-n'
Total Feacti?83|'lnliiililli’ 1"“.3
INERT COMPONENTS
Inart Semifusinite
Maasured.(P)eessevaees % 37 .4
H.‘lcf‘tﬂtte; ------------ liiiii!‘ rIg
Ful“lnitﬁ...-.......-.u-...--i 1'9
Inﬂr"tﬂd!t!‘lnitﬂ...-------...5 1-6
Minaral-Matter.cesesainninnns b4 13.9
TaAtAl T-’l"‘?‘t-q-----i--t||ttsoi; SE'T
PETROCRAPHIC INDICES
Mean Hﬂflﬂf‘tanne............‘l 1-33 1-375 1.37
Calculated Balance IndeX..... 5.34
"1 rnlatad Stroancth Tadex.. .. 5.27
“al=atatead Stab{lity Tndex... 25
PRFDTCTED FREE SWELLING INDEX
"ynad on measaured Tnapita) g




SUMMARY OF PETROGRAPHIC ANALYSIS

IDENTIFICATION
Labﬁl‘atﬂr‘_‘f Humbe:‘..-.--...... H'quﬂ E-H jah-:} SL‘..’(-’T‘;Lt
Description...cceoeccenues P FCL #T730
Ash 12.8% Sulphur 0.27%
DISTRIBUTION OF VITRINITE TIPES
Pellet #1 Average Pellet #2
V-B.. -------------- .---t----:
vdgiiiiilI.I....i.'....iii‘i;
v_1ﬂlliiiil‘lIi..i.ll.."....i
v_11..iii"-IﬁﬁIIi-'.iiiiiiib:
v"12 ----- ------il-lliriquuciill-: T B 9
B 1 J P, | 64 55.5 47
v'-'1'uii'l'l'lIt'iiiill'iiiiillli: - 29 35.5 II-II-
v"'15 -------- BB RO B OB S SRR S i
v_15..I'III.."‘...I..IIIIII":
REACTIVE COMPONENTS
vitr‘initeiiiiiiiﬁiiiilll....'x 33-"‘
Reactive Semifusinite
Measured.(P).veeeeeses 1 12.8
Exinite..cane. T A 2 0.0
Total Reactbives..cescnraneesd 51.2
INERT COMPONENTS
Inert Semifusinite
Heaaure{i.{P}QI'..'.."‘ 36.5
Macrinlte.ciiciisaasana S 0.9
Fusiniteiiiiilll-‘-'ﬁﬁl...ils EI-B
Inertodetrinite...ccceccansas® Y |
Mineral-Matter .o oeeecesass . T.0
Total InertS..... L i he.8
PETROGRAPHIC INDICES
Mean Reflectance..cessesssss™ 1.37 1.375 1.38
Calculated Balance IndeX..... §.07
Calculated Strength IndexX.... 5.54
Caleculated Stability Index... Lo

PREDICTED FREE SWELLING INDEX
(Based on measured Inerts) y
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SUMMARY OF PETROGERAPHIC ANALISIS

IDENTIFICATION
Laboratory NuUmber..ceseseeesss M1497 Rw 1955 Szamt
Dﬂﬂcriptiﬂn--. ----- " EE R FCL #TEQ

Ash 13.5% Sulphur 0.24%

DISTRIBUTION OF VITRINITE TYPES

Pellet #1 Average Pellet #2
F-Eiilttbiiiiiliiiiiliii....’
v"'gl'l.....Ilili...ll...l'l'!:
v-1ﬂl|t||--lililtiiiiiiiiiii’
v-11Iii.liiiiii..i.illl'l!l" 0-5 1
.v_12llli.i.illl...'l..l.illii 11 1n g
v_?aiiiiiiiiiiiiil ---------- ; ED 6”;5 Eg
v_1uitti..it‘tl..il‘l.".i-!'s : 29 25 21
F_15....IIIGI...Illl'll!.".;
F-1E -------------- 4---t-ll|l$
REACTIVE COMPONENTS
vitr‘inite'--.lilii'll....'ii’ u1l6
Reactive Semifusinite
Measured . (PJeeeeseees b4 10.1

Exiniteiililiiiiliiiil. ---- :‘ ﬂ.o
Total Reactives..isessisesis i E1.7
INERT COMPONENTS
Inert Semifusinite

Measured . (Plaecesseeeas T 37.0
Hacr‘inite uuuuuu lii.l..'#i'liz nlu
Fusinitelilll....!l"!!l"‘-s 1-9
Inertodetrinite.ccesassseanss¥ 1.6
Mineral-Matter.ccescseosssssss 3 7.4
Tﬂtal Inartﬂ ------ 4-4..---11‘ u8-3
PETROGRAPHIC INDICES
Hean HEflEﬂtancho- --------- : 1-3? 1-365 1-36
Calculated Balance IndeX..... 3.05
Caleculated Strength Index.... 5.42

Caleulated Stability Index... n1

PREDICTED FREE SWELLING INDEX
(Based on measured Inerts) y
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SUMMARY OF PETROGRAPHIC ANALYSIS

IDENTIFICATION

Laboratory Number...:ssse6sses
Desﬂr‘iption-.---.-.--- ------ -

DISTRIBUTION OF VITRINITE TYPES

‘f‘a-vuuo-----...-. --------

‘i'—g ----- L I R T LRI

v"jﬂll".t‘.lil'lliiil IIIII

v-'l'l.--.------q-.----- ----- -

v—'IE.-..-..-a....-.-----r-

« v & =

B PA A TR R WA A DA BA

‘l'-13---|ii- ----- LR R B B A
v—'lu...-...--- ----- LR N R

?"'15-1... ----- R I I B T L

?"16-#.4!# ----- LR R RN A ]

REACTIVE COMPONENTS

& 5 b T 3y ORI -

Reactive Semifusinite
Measured.(Plevevecesas b4

Exiniteii ----- 'll.ii!b.l"‘!-i

INERT COMPONENTS

Inert Semifusinite
Measured.(P).vesvesaaesf
Macrinite.consanensnsonns . 4
Fusinite..vensssne SN .
Inertodetrinite. sceseaesesa -3
Mineral-Matter...eessoansnss p

T'Dtal InEI‘tS.... ------- lili."

FETROGRAPHIC INDICES

Mean ReflectanCe.ceeeesses RIFERS, &
Calculated Balance IndeX.....
Calculated Strength Index....
Caleulated Stability Index...

PREDICTED FREE SWELLING INDEX
(Based on measured Inaerts)

M1496
FCL #728
Ash 13.71%

Pellet #1 Average

22 21.5
54 58.5
23 19

46.8

12.2

59.0

~ == O
L] ] -
L3 [ T — P

1.0

1.35 1.345
2.73
5.48
51.5

Ru 1952
H 50E A
Sulphur 0.26%

Pellet #2

21
63
15

1.34
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SUMMARY OF PETROGRAPHIC ANALIYSIS

IDENTIFICATION

Laboratory Number.....csssssss
DeSﬂPiption.----.. ----- R

DISTRIBUTION OF VITRINITE TYPES

v—a... ----- @ B B & F 8 E B SRS ..-S
“-glili!!linniiiill- ------ 1-5
V-10ueennvascns PP e P
V=11ssssa & 5 B & 8 E B S S E W iiii’l!:
?‘12--itiiiiill!'I!Iillilviii
?-13- ----- illiiii!lll!tiiliii
?-1“-- N N L --5
?—15--44 8 8 88 B EE SN -nol’
v‘16; ------ LU I R Ill:

BEACTIVE COMPONERNTS

?itrinite......-.-.- ------- l:

Reactive Semifusinite
Heaaured.(P}.---.r---s
Exinite.sconasnsss --a--v----i
%

Total ReactiveSivsnansscnces

INERT COMPONENTS

Inert Semifusinite
Measured.{Plisessecsss®
Macrinite...sueess sheaie i st
Fusinite...caes ARRR e et e Ry, 4
Inertﬂdetrinit9o114 ------ ii'i
Mineral-Matter...... s %

Total Inerts..eeseaes ..

PETROGRAPHIC INDICES

Mean Reflectance...ecesssass®
faleculated Balance Index.....
Caleulated Strength Index....
Calculated Stability IndeX...

PREDICTED FREE SWELLING INDEX
(Based on measured Inerts)

Pellet #1

1.32

4  RK
M1499 Szam 196+
FCL #7331
Ash 10.7%

Sulphur 0.23%

Average

4.5
35
52.5

45.9

12.6
0.0

58.5

1-31
2.60
5.16
49.5

Pellet +#2

1.30
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Fordimng Coal Limited

R+ #1860

Sample FCL #&69%
Fellet #1

5 B o ] ' 7 (8 Q.

BASIC STATISTICS

NUMBER OF OBSERVATIONS ...:ea.

MEAN MAXIMUM REFLECTANCE

OF VITRINITE cccccnvsenansns
STANDARD ERROR OF THE MEAN .vaass
l'll----z

COEFFICIENT OF VARIATION
'\’QRIQN:E ------- CR I LR
STANDARD DEVIATION .eceassassa

SKENNESS W B e om R R W E W R R E
KURTDEIS s W R EE RN S e a

CELL STATISTICS

CELL LOWER NUMBER ODOF
NUMEER LIMIT OBSERVATIONS

2 0.95 2
3 1.00 18
4 1.05 >4
=1 1.10 32
& 1.15 13
7 1.20 i

VITRINITE TYFE DISTRIBUTION

VITRINITE FREIBUENCY

TYPE ¢ %)
v 9 2.00
Vio 52.00
Vit 45. 00
V12 1. 00

" E e s

1.09

100

0.00
4,51

0.0024

00,0491

2,.5932

( % )

2.00
18.00
34,00
32.00
13.02

1.00

FREGUEWNCY




Sample FCL #H
Fellet +#1

Fordimg Coal LLimited

OO

RH "l1d63

. 06 4~ 69 9w
4 BASIC STATISTICS
!. NUHEER DF DESERVQT IDNE L I B 100
] MEAN MAXIMUM REFLECTANCE
OF VITRINITE oovvevnnne. i o L S 1.04
| - STANDARD ERROR OF THE MEAN 4uuw... 0.00
3 COEFFICIENT OF VARIATION .oveee.. v 4,21
; VARIANCE .co... R Sl 0.0019
t STANDARD DEVIATION ..... reressasss  0.0438
SKEWNESS .o.av.. S e e sesee 0:YS18
l.' KURTGSIS --------- LI I O I I ) - e oa 4-04??
] CELL STATISTICS
'uL" f]
ki CELL  LOWER  NUMBER OF FREQUENCY
J NUMBER LIMIT OBSERVATIONS % 3
r 3 0.90 2 2.00
| l 4 0.95 12 12,00
- 5 1.00 az 42,00
- & 1.05 37 37.00
-[ 7 1.10 6 6,00
- 8 1.15 1 1.00
Y
r ] VITRINITE TYPE DISTRIBUTION
il ]
k. VITRINITE FREQUENCY
i TYPE %)
E'. j v 9 14,00
; V10 79.00
! Vi1 T .00
o
]
1
-
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Fordimg Coal Limited

Sample FCL #7701

Fellet #1 RH

BASIC STATISTICS

R
&1 3 833

NUMBER OF OBSERVATIONS ..cccecnces 100
MEAN MAXIMUM REFLECTANCE

OF VITRINITE s.cceas ssesnsmr e 1.04
STANDARD ERROR OF THE MEAN ceceess 0.00
COEFFICIENT OF VARIATION .....u..% 4.07
VARIANCE .ccssnananvises sasaannmnas 0.0018
STANDARD DEVIATION ...... neasasann 0.0422
SKEWNESS .. srssasmnans meanasnaa 0. 0495
KURTOSIS .acces Pessss s s s s s s 2.986%

CELL STATISTICS

CELL LOWER NUMERER OF FREQUENCY
NUMEER LIMIT OESERVATIONS { %)
3 Q.90 2 2.00
4 0.95 13 13.00
b= 1.00 43 43.00
(=] 1.05 30 30,00
7 1.10 12 12.00

VITRINITE TYPE DISTRIBUTION

VITRINITE FRE.QUENCY

TYFE L A
g 15.00
Vio 73.00
Vil 12.00




Fording Coal Limited
Sample FCL #7002

BASIC STATISTICS

Pellet #1 Ri4 21263

B4 1-D5 | n

1.15 1

VITRINITE TYFPE DISTRIBUTION

VITRINITE FREQUENCY

TYFE [
v.g 25.00
Vio 3. 00
V11l a0

1

NUMBER OF OEBSERVATIDNS seseenncsns 100
MEAN MaXIMUM REFLECTANCE
OF VITRINITE cdicaasas R R 4 1.02
STANDARD ERROR OF THE MEAN ..... . 0.00
COEFFICIENT OF VARIATION ..cecass e 4.01
VARIANCE .sacacacscsssnnnasnnnna - 0.0017
STANDARD DEVIATIDON .ecsccscnacaanns 0.0410
SKEWNESS sasasssscssansnasnnnnnnns 0.,17%24
KURTOSIS cussanunsavsssnasnnnnans . 3.8581
CELL STATISTICS
CELL LOWER NUMBER OF FREQUENCY
NUMBER LIMIT OBSERVATIONS S N
3 Q.90 4 4.00
4 0.95 21 21.00
b 1.00 44 44.00
& 1.08 29 29.00
7 1.10 1 1.00
B8 1.00



Fording Coal Limited
Sample FCL #70=

Pellet #1 R4 ™ 18672

e

113.5 <1196 m

"

BASIC STATISTICS

—

|] NUMBER OF OBSERVATIONS ....caueans 100

L ] MEAN MAXIMUM REFLECTANCE
i OF VITRINITE sccciccassnasnnnnans A 1.11
| STAMNDARD ERROR OF THE MEAN .seaawnas 0.00
:l COEFFICIENT DF VARIATION .ceeasesh .78
VARIANCE sossessssssnunssvanusasnns 0.0018
i STANDARD DEVIATION ....... ama e 0.0420
EHE“NESS ® % 5 E e e ESESESESEFEEEEEEE RN -0.2191
‘3 KUHTDEIE I I R I I O I I 2.8357

e

CELL STATISTICS

i (N s BN g IR R e

CELL LOWER NUMBER OF FREBUENZY
NUMEER LIMIT OBSERVATIONS ( %)
”] 3 1.00 8 8.00
4 1.05 29 29.00
S 1.10 44 44,00
& 1.15 18 18.00
7 1.20 1 1.00

VITRINITE TYPE DISTRIBUTION

r
[
- VITRINITE FRIZQUENCY
[i] TYFE ¢ %)
Vio 27.00
Vi1l £2.00
wiz 1. 00
—d
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SUMMARY OF PETROGRAPHIC ANALYSIS

[DENTIFICATION
. "
LﬂbcratDFY Humber--litittiiii H1u95 F{H1Eﬂ3 Sﬂhwt(}ﬂ
gegcription -------- T EEEEEE R FCL #Tﬂu
Ash 12.3% Sulphur 0.73%

DISTRIBUTION OF VITRINITE TIPES

Pellet #1 Average Pellet #2
?‘Eit' ------ p-p--'-t---s-ts-:
?—9---111 --------- 45--5-;.-4! G-S 1
W Yl o o i sk 29 34.5 40
v—11--4 R EEEEER R EEEEEERE N i 63 52 55
V—TE ---------- " E e SR d s e E e : 3 3 3
.v'13.llllﬂ".iill'}'..'.'.'ll’
?-14-.- ----------- 4--1--111-’
?_15|'IIII..‘.I.......I.I..II:
?-16 -------------- itii--tiii:
REACTIVE COMPONENTS
vitr‘initE-I!i --------- i--llll’ TE-B
Reactive Semifusinite
Measured.(P).eseescsss i T.5

| ) o B v - SR E—— 3.6
Total ReactiveS.sesissasssnsh 86.9
INERT COMPONENTS
Inert Semifusinite

Measured.(Pleseesanaes ¥ 5.4
Man P LA T B e i e b 4 0.0
Fusinite !!!!!!!! iﬁ.........i: ﬂ.IT
Inertodetrinite..ececannes -4 0.2
Mineral-Matter...sceeceseacecs® 6.8
TEEET THEPEE . & oe dihaih-wb bamas 1 13.1
PETROGRAPHIC INDICES
Mean Reflectanct.ececessnaassss 1 1.12 1.11 1.10
Calculated Balance IndeX....s 0.39
Calculated Strength Index.... 4.8
Calculated Stability Index... g

PREDICTED FREE SWELLING INDEX
(Based on measured Inerts) B+




For-dinmng Coal Limited
Sample FCL. #7055
F?E!l.l =t +H1

AH =186 7

OS5 =% 2ws
BASIC STATISTICS
NUMBER OF OBSERVATIONS vvesevncess 100
MEAMN MAXIMUM REFLECTANCE
OF VITRINITE soanavasan e e s syl 1.00
STANMDARD ERROR OF THE MEAN .ceswws Q.00
COEFFICIENT OF VARIATION seuaase .ih 4.15
UﬁRiﬁNCE ------- UL B I " EEeeEw G-OGI?
STANDARD DEVIATION ....... s emmaas 0.04156
BKEHNESS CRC R R I R I R I I _0-2420
KURTDEEE " E e s e EE s E e E s s EEEEEm L 2-53?1
CELL STATISTICS
CELL LOWER NUMEBRER OF FREQUENCY
NUMEBER LIMIT OBSERVATIONS { %)
2 0.85 2 2.00
3 0.90 7 7.00
4 0.95 33 33.00
= 1.00 43 43,00
& 1.05 15 15.00

VITRINITE TYPE DISTRIBUTION

VITRINITE FREQUENCY

TYPE { %)
v 8 200
v e 40. 00
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Fordinmng Cosl Limited
Sample FCL #7045
Pellet #1 AH * |96

agt-3 - 94 3.

BASIC STATISTICS

NUMBER OF OBSERVATIONS .cucecsacsss 100
MEAN MAXIMUM REFLECTANCE

OF WEITRINITE ssscvamonorennns P 4 1.08
STANDARD ERROR OF THE MEAN ..ssses Q.00
COEFFICIENT OF VARIATION ..cca.. . 3.85
VARIANCE ....... Ersaveveasnsanmuw . Q.0017
STANDARD DEVIATION ..vccaceanss e 0. 04807
SKEWNESS ...... rsssmmanasaannany . 0.14%97
KURTDEIS .asecssisnaesncsncanesnnnn 2.7540

CELL STATISTICS

CELL LOWER NUMEBER OF FREQUENCY
NUMBER LIMIT OBSERVATIONGS ( %3
2 0.95 7 7.00
3 1.00 52 32.00¢
4 1.05 44 44, Q0
=] 1.10 15 15. 00
-] 1.15 2 2.00

VITRINITE TYPE DISTRIBUTION

——

VITRINITE FRIEEQUENCY

TYPE { % 1}
V9 7. 00
Vio 7&6.00
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Fording Coal Limited
Sample FCL #7707

Pellet #1 R |4 "';859
.qd?.s i S:Z“g Y

BASIC STATISTICS

NUMBER OF OBSERVATIONS .cccvccacss 100
MEAN MAXIMUM REFLECTANCE

OF VITRINITE .sscscesssssncsnass * 1.07
STANDARD ERROR OF THE MEAN .ussasa 0.00
COEFFICIENT OF VARIATION scavesset 4.25
VARIAMNCE ..... rrasssssssssnanaEana 0.0020
STANDARD DEVIATION ccassescssnssns 0.0453
SKEWNESS ....... aesssasssssemmmans 0.1931
KURTOSBIS ssaacssneces sesszassmanns 3.0185

CELL STATISTICS

CELL LOWER NUMBER OF FREQUENCY
NUMBER LIMIT OBSERVATIONS « %3
2 0.95 S 9.00
3 1.00 27 27.00
4 1.05 43 43.00
S 1.10 20 20,00
& 1.15 1 5.00

VITRINITE TYPE DISTRIBUTION

VITRINITE FIREBUENCY

TYPE ( %)

vV g S.00

Vio 70,00

Vi1l 25.00
T Pt — -
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Fordimg Coal Limited
Sample FCLL #7708

FPFellet #1 RH M

BASIC STATISTICS

NUMBER OF OBSERVATIONS ..
MEAN MAXIMUM REFLECTAMNCE

L B B

OF VITRINITE sewwuwwonanie et
STANDARD ERROR OF THE MEAN .......
COEFFICIENT OF VARIATION .eesce..%
VARIANCE .ivcvevssccssassanssnnanas
STANDARD DEVIATION ....
EKEHNEE’E A S s s E S E WS NS RN S REEE
KURTOSIS scccanas

&S @ FE AW

CELL STATISTICS

g69

65 =678 ua

100

1.10
Q.00
3.87
0.0018
0. 0427
0.0972

2.5352

CELL LOWER MUMBER OF FREQBUEMCY
NUMEBER LIMIT OBSERVATIONS {( %)
3 1.00 9 2.00
4 1.05 i 28 28.00
=7} 1.10 44 4&.00
& 1.15 1& 165,009
7 1.20 1 1.00

VITRINITE TYPE DISTRIBUTION

VITRINITE FRECQUENCY

TYPE ( %2
vio 37.00
Vi1l a2. 00
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SUMMARY OF PETROGRAPHIC ANALYSIS

IDENTIFICATION

L?lb‘)l""atol"y Number.cssssosssse
NagoriptlofN.eesesssassnne resan

DISTARIBOTION OF VITRINITE TYPES

V—B ------ 8 % 8 s @ B E W e SRR RN
]'F-G'Illllttlrlbtti --------- LRI ]
'l.l'_‘”]'..-“ ----------- ERE R A ]
?*11--.11;11151- --------- LRI I
?-121l'.i#.illill'i-l-lirtii
?-'Talit--l'!!!l|||.iil"liil-.--
‘i"—'”l -------- e s E s EE R eEE s EE

U—Td-.-" ------- @R EE W W R LI

o W pd 2R R BR TR bR WA

‘;-Tﬁ"!Illtbl.ll"l...ll.ll'

REACTIVE COMPONENTS

Titrindtey cuin e ssiesiesass

Reactive Semifusinite
Measured.(P)eeeevenes

Exintteiinq|Iiln!li!t.i--|--

L) L] Y

Total Reactivesd...ceoanavens

INERT COMPONENTS

Tnert Semifusinite

Measured .(P).c.isesaccs®
H-“-Q!‘tﬂltﬂ‘-a.o---qquo-t---olis
Fusiﬂité.-...--u|s'|-!litwnl$
Tnertodetrinito.iseeincesesns®
Hlnﬂral—ﬁatter‘..-.q..;..;-.-'.‘

Tokal rﬂET‘tS.-......-.-...a.i

PETROGRAPHIC INDICES

Wann Baflecbanodiivissssvnaal
"1Trgtated Halanece TndexX..sass
Caleculated Strength Index....
Taleulated Stability Tnadex...

PE¥DISTED FREE SWELLING INDEX
1224 on measured Tnerts)

M1469 o Rl
FCL #709 LIt 7056
Ash 18.0% Sulphur 0D, U487€

7

Pellet +#1 Average Pellet &2

19 14 9

48 56 .5 65
32 28 24
1 0.5

3%.9

11.4
0.0

51.3

1.36h 1.16 1.36
3.90
5.40
30
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SUMMARY OF PETROGRAPHIC ANALYSIS

IDENTIFICATIORN
Laboratﬂry Number........-..- H1HTG h-;+ F.€FT;1
Description....;;.,......-... FCL #TTU . ==
Ash 21.1% Sulphur 0.42%
C O
AL
DISTRIBUTION OF VITRINITE TYPES
Pellet #1 Average Pellet #2
?-a---tiliil ----- iiiii!!l!!!:
?-gl-tllllli! ----- tiill!tlil!
v-1ﬂ..-;....-.--s-.--.----.-s
‘!"'11111'----5!!....-- ----- llls 5 H*E u
v-‘e.toonnnpnnnniiiil|-|n-i-: 53 5115 Tu
?-13 ----- ttiiiiiii!ll!"“il! = nﬂ 33 25
?—1";; ----- R --an-! 2 1
?-15.. R R R R A i-lllti
?*15 R R R R R I !‘
REACTIVE COMPONENTS
?1tt‘1nite..........---------5 53.4
Reactive Semifusinite
Measured.(P)....u0uass .3 15.0
Elinite..........-----------5 G-E
Tﬂtal Feactives...eees iiilliis sg-ﬂ
INERT COMPONENTS
Inert Semifusinite
Heasured.fpj...-uoouuci 16-ﬂ
Hﬂcrtnite..,.,. ------ ||oooooi ﬂ.g
Fuginite-tsinnoinqii----iiilx 1-“
Inertodetriﬂit&..-.--.»-----i 1!2
Mineral-Matter.cceeaesnvsnas b 1.5
Total Inerts.ccecasannesnss P 31.0
PETROGRAPHIC INDICES
HE!“ HEfleatancE----itiqooq!: 1.23 1-ET5 1'37
Caleulated Balance IndexX..... 1.53
Caloulated Strength Tndex.... 5.06
Taloulated Stabhility Tndex,.. 548
FPREDICTED FREE SWELLING INDEYX
"T13ed on measured Inerts) 5
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SUMMARY OF PETROGRAPHIC ANALYSIS

.IDERTIFICATION

Laboratory Number...... e M1471 S, 1Q‘?:l
Deseription....... FCL #711 Atr = i3
Ash 24.5% Sulphur 0.38%
SCH;-- ::"'
DISTRIBUOTION OF VITRINITE TYPES
Pellet #1 Average Pellet #2
?-Bi'l‘lltiltl.....lllli.ii!ti’
v-q----tt---o ------------- ..i 1 G.E
'f-‘lﬂ ----------------- q-I!llll‘ 2 115 1
F-1T.|'lll‘i.‘..'....iliiiib! 30 35-5 u1
v_1?'ltll'llli'l'li'lllil-llllllli ------ i 55 51 57
F-13 ----------- |vnl|iiii|ill: 2 Tn5 1
v-Tu llllllll llllﬂﬂlll‘iii-!...!
1""'15..1--‘---!---l!!!l"ii-&iiis
v-1ﬁ ------------ ----utttaii-!
REACTIVE COMPONENTS
?1tr‘1n1teiiiii'!“.l-'l'li!II..: 3 ug.1
Qeactive Semifusinite
Measured.{Plisssscioeh 8.5
Exiniteiiiiiiliilllll-l-ll!ll!'i 0-3
."Gtal qeaEtiVES-tlst ------ oo‘ 5?49
TNERT COMPONENTS
Inert Semifusinite
Hea.ﬂut‘&d,{?]...---;-;-: 23-5
H.’lﬂ!“.nttﬁ'...-.;. lllll !!lti-l: DUE
rulinite.-........-.-. ----- 15 ElE
THEPtOdEtrtnitEGlooia---|llnl: 1-6
Mineral-Matter, . iesescsesrssct 13.3
Total Tnerts...cevenseencense® 42.1
PETROOCRAPAIC INDICES
Moan Rellectance..ovieianin. . % 1.21 1.205 1.20
"aleulated Ralance Index. .... 2.18
“alcalated Strength Indext.... 4,31
“alcalated Stability Index... uy
PREDICYTED FREER SWFEFLLTNG THDEY
*roon measured Ineprta) 5




;i Fordimg Coal Limited
Sample FCL. #7712

f?llEt + 1 RH 31865
115 4 4 (19 2 o

BASIC STATISTICS

NUMEER OF DBSERVATIONS srcacaassns 100
MEAN MAXIMUM REFLECTANCE

OF VITRINITE ssennssssnvsnsncannth 1.15
STANDARD ERROR OF THE MEAN ..es-a. 0.01
COEFFICIENT OF YARIATION ccecvcanat b. 49
I\I’QRIQNEE m e W @ m & | B ®m mE m S S & 6§ 8§58 SS 0-0055
STANDARD DEVIATION .i.casscaannroan 0.0744
SKEWNESS .acsnsssnsnscssnsannannannns 0.2903

KUHTDEIE " m S E N EEEESE NS FE SN eSS AN 2-444?

CELL STATISTICS

CELL LOWER NUMBER OF FREBUENCY
NUMEER LIMIT OBESERVATIONS { %)
3 1.00 11 11.00
4 1.05 146 1i6.C0
5 i.10 24 286.00
& 1.15 21 21.00
7 1.20 i6 156,00
B 1.25 7 700
9 1.30 3 3.00

VITRINITE TYPE DISTRIBUTION

VITRINITE FREEILENCY

TYFE ¢ %)
Y10 27.00
Vi1 47 .00
Vid 25 0L
Vi3 S.00

S ST ST T
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SUMMARY OF PETROGRAPHIC ANALYSIS

IDENTIFICATION
Labgratﬂﬂ? Number.cosssssnsns H1u?3 h&:c - =
Dﬂ,.’!ﬂ!’"{pt{gny‘..-nnuliunioirtl FGL #Tl‘a pif+ A KU

Ash 25.5% Sulphur 0.390%¢

:..__.- 2wy I

DISTRIBUOTION OF VITRINITE TIPES

Pellet #1 Average Pellet 22
YaB o asiveiasesse AR R N
?-9 ------------- N R R

‘J"’tutstiiiii-i --------- LR R
Vallesssssnsnansssans ERCRU I I 11-5 ?5
?-TE.......-..--..---..-.a.. au T9-5 TE
U-13..'-......- ----- ERC I I a 9 10
-?-ihi..itit ------ e W oE s E B e oW

B oA e e L e T wA
o

v‘-T: llllll L I O T I D O L B R

?_*El!!'lilllli- ------ ---ooi!

REACTIVE COMPONENTS

?1trinttei!...--lllv"ll‘i-i-ll-i EG'T
Reactive Semifusinite

Measured.(P)...c0ve..9% T.6
F!tnltE....-..'.--.---.-.-.-z ﬂ.!]
Total ReactiveS...siecccssnsse?d 58.3

INERT COMPONENTS

ITnert Samifusinite

Measured.(P)ewceeeansa¥ 23.6
Macrinlte.eevnoncnoninssessis 0.5

L B G T Y 1.6

Inertodetrinitecescesscccsnad 2.1

Mineral-Matterc.iuscosaassss® 13.9

TOERY ITnePtsciuyaisvasenaisct 41.7

PETROGRAPHIC INDICES

nan Vel eSLAROB s i 1.24 1.24 1.24
1 1tel Balange Index...as 2.26

Caleculated Strength Tndex.... 4,49

Taleulated Stability Index... 45

PREDICTED FREE SWELLING INDEX

Tassl on =aasured Inerts) £
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S E1E By T
Ea_qun-.

riampl e FCL #7149
§rerl 1 =L # 1

p o oyrdinmng Coal Limited

Ri+ 1865

= L.
L ' BASIC STATISTICS
NUMEBEER OF OBSERVATIONS cecassssnnas 100
ME&MN MAXIMUM REFLECTANCE
DF UITRINITE - & & & = " ® 8 il‘!II.IiI.l‘A Ul??
STAMNDARD ERROR OF THE MEAN ....ss.s 0, 00
COEFFICIENT OF VARIATION .veaeees % 4.73
VQRIQNCE - & & & § E B " = ® W @ @ ® & & 8 8 FB ®F 88 - = = 0'0021
STAMNDARD DEVIATION ccvcusnnnss S—— 0.0458
il A EKENNESS ------ @ m @ @ EEEEEE s omomoEEE _0-2244
j-! KURTDEIS - " O & B 8§ § & & § & & = 8 5 F 8 - e ® & & = 8= ZI?BEE
_t
i
; CELL STATISTICS
vl
s
o CELL LOWER NUMEER OF FREQUENCY
NUMBER LIMIT DBESERVATIONS C %3
k- 2 0.85 & &, 00
LD 3 Q.90 17 17.00
Lo 4 0.95 44 44,00
e S 1.0C 28 28.00
; ) 1.05 3 3.00
=
k.
B VITRINITE TYPE DISTRIBUTION
CITRINLT CREQUENCY
IE { %)
v 9 63.00
A 100




.

Sample FCL #7115
FPellet #1

-

_ !:! Fordinmng Coal Limited

Ri+ 18653

i 8 ?:2-'tj ¥
| BASIC STATISTICS
-
-
f NUMBER OF OBSERVATIONS +vvvveeeas . 100
- MEAN MAXIMUM REFLECTANCE
DF VITHIMITE LA I I B qqlnnlnln.l OI??
STANDARD ERROR OF THE MEAN .veew. i Q.00
COEFFICIENT OF VARIATION ..... vt 4,15
UQHIQN:E L N L L B o & = & 8 = = 8 ® @& - O & & ‘:';001?
STANDARD DEVIATION vovevsaarcncnns 0.0413
EKENNESE ----- (A TR N - e E s Em @ _0- 1{;’?4
KURTDSIE llllll LI B B B B B - & & FE " 2 @ ® @ 2! ???2
CELL STATISTICS
CELL LOWER NUMEER OF FREQUENCY
NUMBER LIMIT OBSERVATIONS ¢ % )
2 0.85 1 1.00
3 Q.90 9 9.00
4 0.95 40 40.00
5 1,00 39 39,00
& 1.05 10 10.00
7 1.10 1 1.00

VITRINITE TYPE DISTRIBUTION

VITRINITE FREBUENCY

TYFE ( %)
v e 1.00
v e 45, 00
Vi 47 . 00
Wil i.
0.9 Qo

et T et e e = o umy e —



e L R,

d

Fordimng Coal L_.imited
Sample FCL. #7158

Pellet #1 RHMIFLS

l

117.4 ¥ | 2
BASIC STATISTICS

NUMBER OF OBSERVATIONS .vececcscns 100
MEAN MAXIMUM REFLECTANCE

OF VITRINITE: S iuvenemnenysseeiseh 1.07
STANDARD ERROR OF THE MEAN . cvusea 0.00*
COEFFICIENT OF VARIATION .vveene.% 4.14
VARIANCE & v wom i sv ésasiesssenss 0.0020
STANDARD DEVIATION .euveensnnanses 0.0442
SKEWNEES ..svecssssvesnsenannunsss —0s1127

KURTGEIS RS RS AT e S E RS SRS EEE e 2-8433

e

CELL STATISTICS

CELL LOWER NUMBER OF FREBUENCY
NUMBER LIMIT OBSERVATIONS L A

2 0.95 o S.00

3 1.00 25 25.00

4 1.05 42 42.00

=] 1.10 24 24,00

& 1.15 4 4.00

jﬁiﬁﬂra_‘-ir-u;hlrﬂhthﬂhﬂhi‘i-

VITRINITE TYPE DISTRIBUTION

B L —

i

A e Ll

VITRINITE FREQUENCY

TYFE ( %)
v 9 S.00
Vio &7.00

Vii 28. 00



Fording Coal Limited
Sample FCL #7177

F."allet #1 RH. “;867’
IQ"B #23‘!#-'

BASIC STATISTICS

NUMBER OF OBSERVATIONS .esaccsass= 100
MEAN MAXIMUM REFLECTANCE

OF VITRINITE casasaaas é e e 1.22
STAMNDARD ERROR OF THE MEAN ..cacsss 0.00
COEFFICIENT OF VARIATION .s.euasns % J3.03
VEARIANCE ..... seasssans sesnanmna ans 0.0014
STANDARD DEVIATION ccasssessncnans 0.0370
EKENNEEE IIIII @ W m ®m E B E H & 8§ &5 @ EEEE R W 0.05&?
KURTOSIS .susssssasnnnnns sre s a e 2.8846

CELL STATISTICS

CELL LOWER MNMUMEBER OF FREQUENCY
NUMEBER LIMIT DOBSERVATIONS (%)
3 1.10 2 2.00
4 1.15 23 23.00
S 1.20 48 48.00
-} 1.25 24 24.00C
7 1.30 > 3.00

VITRINITE TYPE DISTRIBUTION

VITRINITE FREGUENCY

TYPE ( %)
Vil 25.00
viz 72.00
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SUMMARY OF PETROGRAPHIC ANALYSIS

IDERTIFICATION

Laboratory Number.sssssavnsss M1478 ol = G :" L
DESQ!‘iption;---rrcv----i-lov- FCL #T.Ia {-!—r "’fr
Ash 23.0% Sulphur 0,58¢%
Seawm 5,
DISTRIBUOTION OF VITRINITE TYPES
Pellet #1 Average Pellet #2

'IT"'H---tnn---i-tl!---t-ooo---
?-q.....---tnlnnu ------ U R
1?-1”-.."!!I-l-illl!l-l-l-iiii!lll

v—11lliIi.....‘l.‘-.“."|"--

23 18.5 14
65 68.5 72
12 13 14

v-“z..------.--------;---s--

a4 2R PR PR PR WA

1!"13--.111111'---!!..-'llill'l'.
‘;'1ﬂ'-t|li|- ----- R R WA e e R E

‘?'—'1qb|||| ------ B NN W R A s S

TulBeeosssss

R R

REACTIVE COMPONENTS

.IITtt.“iﬂit.E. ------ t-iiiitil!'!i 5ﬂt5
Reactive Semifusinite
Measured.(Plicessees.® 11.5
i
4

F‘r:tnttaqll‘iii.ii.i.l'llll"

Total Reaotives...eesrseanns 62.0

INERT COMPONENTS

Tnart Semifusinite
HEHSUPEd.(P}-------.sii
Maerinite, eaaees ;4
LRTE R 8. B --11-;-11111---!‘
Tnartodetrinite.iieeenenoase®
Neldlsed CoRl.ssenuveninesssh
Mineral-Mattor ioivicusssened 1

L B L L I B

- L]

"1-1- !nﬂrt!’#llliiii -------- s 38'0

FPETROGRAPRIC INDICES

Woay ?"f:Hﬂtjnﬂnltiij ------- 1 1-3” 1.3“5 T‘?q
! cated Balance ITndeX.eses 2.41

“slculated Strength Index.... 5.56

"+l citavtaed Stahility Tndex... 54

PEYDICTED PREFE SWELLING INDEX

! an =easured Tnarts) ' 6.5
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SUMMARY OF PETROGRAPHIC ANALYSIS

IDENTIFICATION
Lahﬂ?‘atﬂl“}f HunbBer - coevies o n H1HT9 ‘(’\ji I_f- u‘:(:\ 1 4
Deagepliption.escssssnsnannaans e FCL #T719

Ash 24.8% Sulphup 0.50%

- =
;}QJHFW‘ bl
DISTRIBUTION OF VITRINITE TYPES o

Pellet #1 Average Pellet #>
!I—q.q. ---------- iiiiiili-iiiis
o A O B 7
v"-’n [[[[[[[ L . " 8 8 & & & & & & & & 8

- g
Palleeaes A z
?‘-‘T?liiiil‘llllll'llll!l"'ll'l'ls 25 22-5 ED
% b1 56 58 60
% 19 19.5 20

?-TqiiiilIllilliiil
\F-TH.. ----- AR RN R

Velh i isnssessrssnanssanannsns k]

v-:5||‘-i§|iiii“iiiill[tiiii

REACTIVE COMPONENTS
vitrinibe-'l"’""""l""'.

Reactive Semifusinite

HBasurEdl‘{P}llilIIiii: 11-6
%
¥

Extnttu-‘lIIIIIIIIIIIIIIIIII u.ﬂ

Total Heacti?es""-llI'I'.. 55"8

INERT COMPONENTS

Inert Semifusinite
Measured.(Pl.cicsscosss® 2

5.2
q"?r!nltaiiil!ii.iiiililillii‘ Gig
Fua[n!t&tii|l---1-qo-|i|----1 1-T
'ﬁﬂr"'.ﬂlfﬂtr'f.nit&........--a--!' ‘!.g
H!nﬂral-ﬂatter‘...-... -aaias-j 13'5
Tatyl ?ner‘tﬂqiiiivniiliiiiil" HL'E
PETROCGRAPHIC INDICES
ean el lee AN s s vosass® 1.3 1.34 1.3
.+"-‘l‘"f "alance Index..... 3.13

1.culated Strength Index.... 5.39

“alrulated Stability Index... 9.5
_‘E'THH FREE SWELLING INDEX

"13ed on meaaured Tnerts) 5

— g2z N TPy P S T e
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SUMMARY OF PETROGRAPHIC ANALYSIS

IDENTIFICATIOR

H
Laboratony Nunberasviseesios M1481 RH 19¢ 0
nqurtptign'Illllilillivii--‘ FCL #T21
Ash 17.8% Sulphur 0.37%

deam -

DISTRIBUTION OF VITRINITE TYPES

Pellet #1 Average Pellet #2
v'Hvtat-|-|.--oo---oli--o|l-’
v‘?i-‘li.lil'iihl..l--'i-ll.:
VolDiesesnoseonsansssssancseh
v—T‘----«--oo--------------t’ 1 0-5
v‘T?-q‘.li-I.i'Ill.liiiillli’ T 5-5 4

?-1'1...........---‘--r..-.--s 53 55 59
U-TuiiliilI-'.Ili.iliilbiliig 39 37.5 36
v—*SGDIilIIiil.lIliiil'li"'i GGE 1

?-1GI1.|¢l'.il'..‘l'.“wl..li

REACTIVE COMPONENTS
?1trlntta....-.-..--.--.----: ESQE
Reactive Semifusinite
Measured . {P)eisceesnass® 9.=
9 0.0
b 4

EI!ﬂltEo--qs--o---o---t--tal

Total Reactives..cceonnnsens 54.5

INFRT COMPONENTS

Tnert Semifusintte

“PnaurEd.(F}.....---'-i e
qlﬁrlﬂitE|-.-itl|i-|t-iinllix
ru‘{ﬂitﬂ.gl-n--o--n-an--t-chs
:H‘Ptﬁdﬁtr{ﬂttﬁnnunginllnii-‘
Minaral-Matter.. . civuennenseld

WO - WD

L v

= & & 5 a
1% ] =] O W M —~]

ﬂ“?tn.-.-.--'ilqlo-l-i u

i
k

FFTROTRAPAIC INDICES

LT - S

-"}:JHEE.¢14|101||-.£ 1.3? 1I3T5 1'33

“1lrilated Balance Index..... 3.60
“at "1*ed Srrancskh Index.... 5.70

1"ad Stahility Tndex... 46
FPEVMICTED FPREFR SWELLTING INDEX

1391 on meaauprad Tnarta) 5
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rding Coal

fiample FCL H7=2=

L]

"er 1 1 e 1

BpASIC STATISTICS

s o e e S5 S - S

Limited

R4 21962

o
SCqm. C

HURRER DF DBESERVATIONS cessnsssanas 100
HieMN MAXIMUM REFLECTANCE

CF YITRINITE qllll!lnﬁ..rlllllllllllll?l 1-30
STaNDARD ERROR OF THE MEAN sosusss Q.01
LUEFFICIENT OF VARIATION cuseweess-? 9.05
VARTAMEE: vas e dms s RN I 0.0043
STANDARD DEVIATION @.ccenss e 0.0857
SKEWNESS ,sasnissasssssnssnsn s E "‘0.3205

FUHTDEIE & B B & " R A e e S EE RS

CELL STATISTICS

LI 2.?543

CELL LOWER NUMEER OF FREQUEWCY
MUMBER LIMIT OBSERVATIONS ( %

3 1.10 2 2.00

4 1.15 =] D. 00

S 1.20 ' 14 14.00

& 1.25 23 23.00

7 1.30 31 31.00

B8 1.35 17 17.00

9 1.40 = B.00

VITRINITE TYPE DISTRIBUTION

T e . e e ) S - B S e |

LTHINITE FREQUENCY
TYFE LA
A EA AT
V1a 48. Q0
M1 4. 00
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SUMMARY OF PETROGRAPHIC ANALYSIS

IDENTIFICATION

Laboratory Number..isesevssss MT1L483 F%;%— f?}f}i}
Iﬁejr:r‘ipbiOﬂ.-...----..-.-.... FCL #TEB -

Ash 29.1% Sulphur 0.47%

—~

¢/
=
DISTRIBUTION OF VITRINITE TYIPES 5 ) 4 e

R

Pl
o i

i

14

™ .

B

r

?“R.-tl-i-snilt-----oh---ollo--

.’T"qquilitottt--oli---iin--Jl
v‘10.0--.1tii-liilt-l'il-lii
U-T‘qliiill!tiiliil|ilfl‘.d!
‘f—"r’:’.........-..........-...

v_13lllliiiillllll--lliilllili

1:-1“-|¢----l----11---u.\o---

v-islﬂlliﬂiﬂli'.'..l-"I.Il

B R e R R WA WA PR pA

v—"ﬁ..-------.-.oa.-.-n-a---

REACTIVE COMPONENTS

vttl“initﬂ-.:---..--v-n--oc--!
Reactive Semifusinite
Measured.{P)..cescess®

Extﬂtte.t--.i---.---".-p.nni

Total Reactives...oceecsnaas?

INERT COMPONENTS

Inert Semifusinite
Measured.(P),.
Hﬂcrtﬂttﬂt-----ipot
'F'uainttﬂ..--...-..-.--9.--.-1
Inﬂt‘todatrinite‘...--..--..-.’
Mineral-Matter,

l!'b.l.is

l.IlI'lIls

---4-..---‘---’

Total Inertsa.,.

l‘il.ill.i!ﬁis

PETROGRAPRIC INDICES

LI e

3 €

1"'“1'“-“'313‘."3"-;-9«--1rnli-‘
Caleulated Balance Inde®.....
aleulated Strength Tndox....

1l1ted Stability Tndex...

I |

PRFDICTED FREE SWELLING TNDEX
“13ed on measured Tnerts)

Pellet #1

27
55
18

1.33

Average

0.5

56.5
16

By, 4

oW
- -
[=TRY) |

53.9

W fy — O Oh
O L) L O =

46.1

W =
. @

= 0oLy L
43 el n ey

Pellet 22

27
58
14

1.33
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SUMMARY OF PETROGRAPHIC ANALYSIS

IDENTIFICATIOR

Y b 20T S
Laboratory Number..c.eeseussse Mi148Y4 B8 gl o 57
Do OrLPELON v onuie waces dsiinais s FCL #7214 :

Ash 17.3% Sulphur 0,48%¢

I{e7 45 20 5

DISTRIBUTION OF VITRINITE TYPES

. .,

o |
e

Pellet #1 Average Pellet a>
v""s|'lllui'.!ll.!liii'.l‘l?.i‘
v“'gcliiarncliuti---n--.-----i
v-'”)..-.---------.----1;--:.!
v-11-|.lnln.---li--l-lll-lili'i: 3 1|‘ 5
?*12‘."-‘-'-I'.."".h-l.‘-'s u? RTIS‘ hB
v“'13||tliiilii-il.llllIlitIl‘i RT 'us 'u'..-q
?"11.;------#--.--ui--v--ot--;. 3 2-5 e
V—]S...-;..---.--o.-..-.----i
v-15§.'..yol'-l-llJillilliliis
REACTIVE COMPONENTS
vltriniteiiil..-'.".n—"‘l'b: 5"’!9
Reactive Semifusinite
HEESH!‘Eﬂ.{P}-qunuclunz 'lr'-ﬂ
Exlﬂit&..-..--s---..--..----z ﬂio
Tﬂt!l “Eact’iv35|li|l¢-dlinlo: 64:-9
INERT COMPONRENTS
Inert Semifusinite
Measured.(Pl..... AP | 2u.2
Maerinlbe. o ensnemiwiieiieed .6
Fuainite..................---s 11:'“
Tnertodetrinite...veneneeee.® 2.4
HIHB!‘&I-—Hatter‘.....-.-.-.--n: 9‘5
Total Inerts....cvvescsnisinh 38.1
PETROGRAPHIC INDICES
"-:.11_-‘ 1'1‘?.'1&5?:1-10':‘---4-1l.l.l'|5 1.30 1-2;5 1.2?
Calculated Balance Index..... 2,17
Caleulated Strength Tndex.... 5.28
Vieculated Stability Index... 52,5
FHE?TCTED FREE SWELLING INDEX
‘1324 on measured Tnerts) 6.5
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Fording Coal Limited

Sample FCL H#H72S
Fellet #1 r:1.
. " |

BASIC STATISTICS

NUMBER OF OBSERVATIONS ..vee.. S 100
MEGN MAXIMUM REFLECTANCE
OF VITRINITE cuessosccces P, 1.24
STANDARD ERROR OF THE MEAN . .vwe.. 0.01
COEFFICIENT OF YARIATION &ovusvess % 4,50
VARIANCE ..... - R 0. 0031
STANDARD DEVIATION «v... i 0.0S559
SKEWNESS ..essvrss . caee  0.FhES
KURTOSIS ©wivsacss R R e e 3.2097
CELL STATISTICS
CELL LOWER NUMBER OF FREQUENCY
NUMBER LIMIT  OESERVATIONS Foa s
3 1.10 3 3. 00
4 1.15 14 16.00
5 1.20 34 34,00
& 1.25 30 30. 00
: i 1.30 14 14,00
8 1.35 1 1.00
9 1.40 2 2.00

CEoonoYBOooopnoron

VITRINITE TYPE DISTRIBUTION

VITRINITE FREGUENCY

TYFPE { &)
Vil 19,00
Wiz &4, 080
4 Vi3 15,00
Vig 2.00

am
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Fordimg Coald Limited

Sample FCL #7246

Fellet #1 | {q F#

BASIC STATISTICS

|9 7/

Seam §

MUMBER OF OBSERVATIONS ..cacvnnaaa 100
MEAM MAXIMUM REFLECTANCE
OF VYITRINITE sesssannsssansnsnna * 1.27
STANDARD ERROR OF THE HEQN .= 0.01
COEFFICIENT OF WARIATION ) 4.18
Vﬁﬁ IHNE’E & & B E 6 § & & § B 8B 8 B N &8 & 8 " " e s &N 0- QGEE
ETHNDHRD DE"JIHTIDN i OE R A E e e e e E D- 053:
E’KENNEEE O S A R R EE R AN D- 00?1
KURTOSIS sevsnnoacnnnsns sesassmsmasn 2.0874
CELL STATISTICS
CELL LOWER MUMBER FREBUENCY
NUMEBER LIMIT OBSERVATIONMS ( %2
2 1.15 7 7 .00
3 1.20 28 28.00
4 1.25 25 25.00
o 1.30 31 31.00
& 1.35 9 7.00

VITRINITE TYFE DISTRIEBUTION

VITRINITE FRZGQUENCY

TYFE ¢ % 3
Vi1l 7 .00
Viz 33.00
Vi13z A0, Q0
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Fordinmng Coald

Sample FCL #7727

Fel1l

let +#H1

BASIC STATISTICS

NUMEBER OF OBSERVATIONS

Limited

RH 1977
S;C}ﬂlﬂm ;7

- O W e W W 100
MEAN MAXIMUM REFLECTANCE

BF VITRIMNITE cccsnwsnsawnnsasss A 1.26
STANDARD ERROR OF THE MEAN ..caawa 0.01
COEFFICIENT OF VARIATION sveewans * 4,464
VBRIANEE .o memms st msssdsnssss . u 0.0034
STANDARD DEVIATION ...... e s s 0.058Bs6
SKEWNESS ..... LR I I O R I R A I I I —U.i?ﬂﬂ
KURTOSIE caaanaisasassdaasnnssssnn 2.6794

CELL STATISTICS
CELL LOWER NUMBER OF FREQUEWCY
MNUMEBER LIMIT OBESERVATIONS { X
2 1.035 1 1.00
3 1.10 2 2. 00
4 1.15 12 12.00
= 1.20 28 28. 00
& 1.25 29 29.0¢C
7 1.30 22 22.0C
8 1.35 & &.0C

VITRINITE TYFE DISTRIBUTION

VITRINITE
TYPE

. . . S T o T 8 e e o e e e oy e

Tl —

FRERQUENCY
(%4

1.00
14,00
G . 00
28.00
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Fordinmng Coal
Eampl = 7752
Fell et H 1

) & e e o
RH (D6D [4
BASIC STATISTICS
NUMBER OF OESERVATIONS .veveeses i 100
MEAN MAXIMUM REFLECTANCE
BF MITRINETE iesasssiavsawae st 1.06
STANDARD ERROR OF . THE MEAN wcecwes 0.01
COEFFICIENT OF VARIATION vevuveseth 4,85
L Ty R e 0.0026
STANDARD DEVIATION ccccavananses - 0.0514
EKENNEEE --------------- " E R _0- 5?01
RURTOBIE - ois sae i Sanire s e 2.5841
CELL STATISTICS
CELL LOWER NUMBER OF FREBUENCY
NUMBER  LIMIT OBSERVATIONS ¢ %)
3 0.90 1 1.00
4 0.95 2 9,00
5 1.00 31 31.00
& 1.05 32 32.00
7 1.10 24 24,00
8 1.15 3 2.00

VITRINITE TYFE DISTRIBUTION

VITRINITE FRECILUENCY

T¥PE { %)
v e 10.00
V1o &L, 00
Vil 27.00
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B E O & 3 0 o cn co eam e o

™
i

ST SR R 1

_Limited

RiH " [86

E_T_;ampl e H7SE
':hel 1=t +H A

BASIC STATISTICS

NUMBER OF ORSERVATIONS
MEAN MAXIMUM REFLECTANCE

OF VITRIMITE
STANDARD ERROR OF THE HMEAN

COEFFICIENT OF VARIATION svuvenastk

VERIAMNCE
STANDARD DEVIATION ...
SKEWNESS ......
KURTOSIS vaws-.

-----

CELL STATISTICS

!.],

/

AN
.
C

)

100

1.05
0.00
4,57
0.0023

. 0.0482
e —0.1263

2.7034

FREQUENCY
(%

CELL LOWER NUMBER OF
NUMBER LIMIT OBSERVATIONS

3 0.0 2

4 0.93 i2

9 1.00 29

=) 1.05 41

7 1.10 12

8 1.15 4

VITRINITE TYPE DISTRIBUTION

VITRINITE FRECUENCY
TYPE L % 3
v 9 14.00
V1o 0,00
Vit 14.00

e 4 b i s
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) ordi ng Coal Limited
____“"ple H7=4 e
'.t'_l.]_ J._E't #1 IL—--'. :T - . - I

BASIC STATISTICS

MUMBER OF OBSERVATIOMS cvecanean- . 100
MEAN MAXIMUM REFLECTANCE

OF VITRINITE ccecunnanass e F/ 1.00
STAMDARD ERROR OF, THE MEﬁN s Q.00
COEFFICIENT OF VARIATION cvveas-a% .88
VARIANCE veaasuna e seanm e 0.0015
STANDARD DEUIRTIDN ........ ema 0.0387
SKEWNESS «auuu cemsmsuna sssnmmmnns . 0.4812
KURTOBIS .cauns I T 3. 1008

CELL STATISTICS

CELL LOWER NUMBER OF FRERUENLY
NUMBER LIMIT OBSERVATIONS ( %)
3 0.90 & &.00
4 0.95 43 49 .00
3 1.00 >4 34.00
& 1.05 10 10.00
7 1.10 1 1.00

VITRINITE TYPE DISTRIBUTION

VITRINITE FREQUENCY

TYFPE { %)
v e 553.00
V1o 44 .00
Vil 1.00




I I-prding Coal Limited
L;amp 1 = #?35 N Ll . ) ] ) o ! .

' Fellet #1 RIHA *I86! = /95 k(8.0

" BASIC STATISTICS

l NUMBER OF OBSERVATIONS & ovvvsesnns 100
MEAN MAXIMUM REFLECTANCE

| DF UITHINITE ® ® B §F 8 & F 5 @ & 8 8 "R "R F 8 B & @ x IIGE
STANDARD ERROR OF THE MEAN & oo ww.. 0.01
COEFFICIENT OF VARIATION & oewwo... % S. 96

l VARIANCE v vuvsesnenenns R 0. 0041
STANDARD DEVIATION wvvvvnveconenas 0.0644

! SKEWNESS v v e suceconnnnes N ©0.3778
HURTDEIE - & & B ® 8 8 ®F §F 5 B B & - & & ®m @ ® =W B ® 5§ & 8 3. EE&?

CELL STATISTICS

CELL  LOWER  NUMBER OF FREQUENCY
NUMBER  LIMIT  OBSERVATIONS (%)
3 e e T - .
; 3 0.0 1 1.00
4 0.95 6 600
S 1.00 25 25.00
& 1409 34 34.00
7 130 17 17.00
8 1.15 14 14.00
9 1.20 2 2.00
11 1.30 1 1.00

VITRINITE TYPE DISTRIBUTION

VITRINITE FREQUENCY

l TYPE ( %)
Vo 7. 00
L] VR o5 D
i Vil S21.00
Wiz 2. 00
‘ V13 1.00



APPENDIX 4

BULK SAMPLE ANALYSES

i) Bulk Washability Tests - Birtley Report




R ik A G - . i”.
—32/48" 2 0 Row Coal
IOO_ Ya WA,
30.3°, Ash
74.1% WL
.. v-
34.7 % Ash 40.7% Wt
8.9« Ash
23. T4 Wi *'Q +28 mesh
12.5% Ash :
~ 28 mesh
33.4°4A WL,
i 66.1%, Ash
25.9 % wt,
17.7 *% Ash
89.3
7.8 YWl
61.2 % Ash
64.4% + 65 Mesh 14.9% Wi
10.0<, Ash
-65mesh r—] 20.0% —325 mesh 1.6 7 WL
' 21.8 ¥ Ash
§.2 YWt 88.8
16.4 =, ash
o OH 0.7 % WL
. 50.0 % Ash
6.6 % Wi,
15.0% Ash
5.9 e WL
. 9.3 % Ash
LEGEND: .
O CIRCUIT YIELD % ToTAL 61.5% Wt
- CLEAN
wr, | WEIGHT % CoA L 9. 2% fluh
Ash| ASH CONFENT {AIR DRIED)
3 !
> BIRTLEY COAL & MINERALS TESTING
Title PLANT BALANCE FLOW SHEET Date
FORDING COAL LIMITED .
ARIT 21 / SEAM 7 Bulk Sample DECEMBER 1983
Drawn
LAB NO: 7882




SUMMARY -~ BULK WASHING DATA *

Lab.No. 7882

Bulk Sample Adit 2] / Scam 7

Date Received November 21, 1983 Date Washed November 21, 1983

a) RAW COAL _
Delivered Weight 3.891 MI'  Washed Weight _ 3.266 MT
ADME 4.1 ASH% 30.3 FSI 4}
b) HEAVY MEDIA CIRCUIT: 3/4" x 28 Mesh = 74,1 % by weight
5.G6. of Medium 1.35 Calculated Yield = 54.9 §
SAMPLE ASH% F.S.I.
FEED 34.7 3
CLEAN COAL 8.9 71
REJECT 66.1 1
c) WATER-ONLY CYCLONE CIRCUIT: 28M x 0 = 25.9 % by weight
V.F.C. #1 = 3 cm #2 5 cm Calculated Yield = 89.3 %
SAMPLE ASH% F.S.I.
FEED 17.7 8
OVERF LOW 12.5 8
UNDERELOW 61.2 1
S.B.0. 10.0 81
S.B.U. i6.4 73
d) FROTH FLOTATION CIRCUIT: 65M x 0 = 8.2 % by weight
4:1 = Kerosene: MIBLC. Calculated Yield = 88.8 %
SAMPLE ASHS F.S.1.
7.C.0, 21.8 1
| FEED (T.C.U.) 15.0 7%
“ONCENTRATE 9.3 81
 TATLINGS - 60.0 0
e) FILTER CAKE: S.B.0. + CONCENTRATE = _ 9.7 _ ASH%_ 8} FSL

® All weights and znalysis are on an Air Dried Basis
unless otherwise indicated.

o ey T

Birtley Coal
& Minerals Testing
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SUMMARY - BULK WASHING DATA (Cont.)
Bulk Sample Adit 21 / Seam 7 Lab.No. 7882
£) CLEAN COAL: H.M.C.C. + FILTER CAKE Calculated Yield _ 61.5 %
ADM PROXIMATE s3 | cavsam| Fst HGI | S.G.
RM% | ASH% | vM3 | FCh
1 9.7 0.4 | 9.0]22.4]68.2] 0.56{ 7781 8 85 1.34
DILATATION TEST
sT(°C) ¥T(°C) MC% MD% G
398 476 22 19 0.994
GIESELER FLUIDITY TEST
poPM | TEMP(OC)
START 1 444
MAX IMUM 62 474
FINAL 0 506
RANGE 62
Birtley Coal
- & Minerals Testing
e i i G TEARE T T A I
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SUMMARY - BULK WASHING DATA (Cont.)

Bulk Sample Adit 21/ Seam 7 Lab.No._ 7882
CLEAN COAL INVENTORY
DATE SHIPPED IN STOCK
BBLS M.T. BBLS M.T.
November 25, 1983 -—— —— 11 1.798
December 22, 1983 3 0.490 8 1,308
Birtley Coal
& Minerals Testing
TN ERPPETE mlln-m.mmém . o T TS -




Bulk Sample Adit 21 / Seam 7 Lab.No.

 SUMMARY - BULK WASHING DATA (Cont.)

7882

HEAVY MEDIUM CIRCUIT

CYCLONE: 14'' DSM operating € 52 KPa
MAGNETITE MEDIUM maintained @ 1.35 S.G.

1. FEED (3/4" x 28 Mesh) 2.420 M.T. 34,7 ASH% 3 FSI

2. CLEAN COAL . - " 1.269 M.T._ g9 ASHY 73 FSI
3. REJECT . 1.151 M.T. 6.1 ASH% 1  FsI
. ' 1.269 - '
4. YIELD CLEAN COAL (Weighted) =540  ° 52.4 %
' ~ 66.1 - 34.7 _ '
S. YIELD CLEAN COAL (Calculated) = —gz 17— g5g° 54.9 %
Birtley Coal

& Minerals Testing
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SUMMARY - BULK WASHING DATA (Cont.)

Bulk Sample Adit 21 / Seam 7

WATER - ONLY CYCLONE CIRCUIT

Lab.No. 7882

Primary Cyclone: 6" DSM opefatiﬁg e 138 KPa
Vortex Finder Clearance set & 3 cm
Secondary Cyclone: 4'" DSM operating @ 35  KPa
Vortex Finder Clearance set @ S cn
Sieve Bend: 65 Mesh
1. Feed (28 Mesh x 0) 17.7  ASH%_ 8 F.5.1.
2. Primary Cyclone Overflow 12.5 ASHY 8 F.S.I.
3. Secondary Cycione Underflow . .61.2  ASHS_ 1 F.5.1.
4. Sieve Bend Overflow (5.B.0.) 10.0  ASH% 81 F.5.I.
5. Sieve Bend Underflow (5.B.U.) 16.4  ASH%_ 73 F.S.I.
. 61.2 - 17.7 _
6. Yield (W.0. Cyclope) = m = _ 89.3 %
7. Wt% 28M x 65M in Primary Cyclone Overflow = 64.4 %
8. Estimated Yield of 28M x &65M
(5.B.0., as % of 28M.x 0 Feed) = 57.5 %
Birtley Coal

& Minerals Testing
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‘ : SUMMARY - BULX WASHING DATA (Cont.)

Bulk Sample Adit 21 / Seam 7 Lab.No. 7882

FROTH FLOTATION CIRCUIT

Flotation Cell: two (2) Birtley-Humboldt Multi-Wobble
~ impellers in series,

Reagent: 4:1 = Kerosene: M.I.B.C.

Thickening Cyclone: 20° - gn cyclone Hayl-Patterson

1. Thickening Cyclone Overflow (T.C.0. -325M) 21.8 ASH% 1 FS1
2. Flotation Feed (Thickening Cyclone Underflqw) 15.0. ASH% 7} F51
3. Concentrate 9.3 ASH% 8y Fsi
4, Tailings 60.0 ASH% 0 FSI-
. . 60.0 - 15.0 _
S. Yield Concentrate = ggg——g3 < - 88.8 %
- Birtley Coal

& Minerals Testing
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CLIENT: FORDING COAL LINITED

FROJECTS ADIT 21 SEAM 7 BULK SAMPLE (EIN 48207)
RAl COAL CRUTED 10 -3/4%

LAE N0} 7880

DATE:  JAMUARY 12, 1984

HEAD RAM ANALYSTS

o
MDML  HOISTY ASHY vaLx F.C.X ST CAL/K w1 F51 BASIS
410 g.38 20,30 19.40 49,80 0.47 5475 83 4472 ado
1,39 29.06 18.80 47,74 0.43 5442 arh
30,39 19,66 49,95 0.47 5692 &
¢PPARENT S,6. OM 374" X 0 Rad COAL = 1,50
SIZE AMD RAM ANALYSIS, air dried basis
CRMAATIVE
SI7E FRACTION It ASHE FSI y4 BSHY
34 Y 78H 80.28 33,40 /2 80,28 33,40
78 X 1004 13,40 18,20 8 93,60 1.2
LT 5,40 16,79 7-1/2 100,50 30.79
FLOAT-SINY ANALYSIS, air dried basist  3/4" X 284
CLALATIVE
5.6+ FRACTION Wit ASHY, f5I TL A5
FLOAT - 1,30 16,40 2,40 9 16,40 2,40
1.3 - 1.5 18,50 .40 5 34.90 4,52
1,35 - 1.40 8.90 11,40 2-1/2 43.80 5,92
1,40 - 1,45 8,80 17.40 1-1/2 52,40 7.4
145 - 1,50 3,30 72,60 1 55,90 8,71
1,59 - 1.60 4.80 78,20 1 62,70 16,82
1.40 - 1,70 T T % | 1 6,40 12,97
1.7¢ - 1,80 3,20 44,30 1 69,71 13.69
1.80 - 1,90 2,28 54,30 1 71,90 15,11
1.90 - SD¥ 28,10 82.1¢ 0 100,00 33,94
Birtley Coal

& Minerals Testing
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CLIENT: FOROING COAL LIMITED

PROJECTS ADLT 21 SEAM 7 BIAK SANFLE (EIN $8207)
kA4 COAL CRUSHED TO -3/4*

LAB NO: 7880

DATED  JAMUIARY 12, 1984

FLOAT-SINK AMMYSIS, air dried basist  28H X 100M
CULATIVE
8.5+ FRACTION Wiz ASHX 13:18 HTL ASHL
FLOAT - 1,30 25,40 1.90 9 26,48 1.90
1,30 - 1,35 24.80 b0 B-1/2 5140 4,97
105 - 1.113 9.!50 10-3“ B 6&-?0 S.M
1'*0 - 10*5 90“0 12.50 6 7“-30 684
1.45 - 1050 7.00 20060 2‘1/2 77!3“ 7-36
1159 - 1¢59 5;50 2]-6“ 1 32-9“ 9173
1.60 - 1.70 2.40 1.9 1 85.30 9.4
1,70 - 1.80 1,79 43,00 1 87.00 10,16
1.80 - 1.9 1.80 54.30 1 88,408 10.95
1.90 - SO 11.40 7820 o 100,00 18,3¢
FROTH FLOTATION TEST: 100H X 0
CLRULATIVE
FRODUCT Wiz AOHYL F.5.1, LT ASHY
STAGE 1 75.90 5.4 8-1/2 75,%0 8.4
STAGE 2 2,40 18.70 5 85.30 9.
TAILINGS 14.70 5779 1/2 109,00 15,62
PARAMETERS 167 FIP DENSITY

&0 SECOND COROITIONING WITH 0.43LE/TONNE KERDSENE HIEC

STAGE T - 15T HIMJTE FROTH
STAGE TI- ZND MINUTE FROTH

Birtley Coal
& Minerals Testing
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CLIENT! FORDING COAL LIMITED

FROMECT! ADIT 21 SEAM 7 EULK SAHPLE (EIN $8207)
RAM COAL CRUSHED 10 -4*

LAG NO? 7880/7881

DATES  JAMMRY 12, 198%

LAE HO! 7880 - BEFORE ATTRITION

SIZE AND RAW AMALYSIS, air dried basis

CUMILATIVE
STZE FRACTION WTZ ASHY FsI _ 11y 4 ASHL
% 38" 47,40 42,40 1-1/2 47,40 42,40
/B X 28M 42,80 24,30 5-1/2 £5.20 33.41
704 X 1004 10,30 §5.70 8-1/2 95.50 31,50
1006 X 0 4,50 15.28 8 100,08 30,74

WTX + 4" = 2,4 — CRUSHED TD PASS 4"
LAE HD: 7881 - AFTER ATTRITIDHK
SIZE AMD RAH ANALYSIS, eir dried basis

CIRALATIVE
SIZE FRACTION KTX ASHY, F5I HTL ASHE
+ 3/ 39.50 47,10 1-1/2 30,50 7.1
KV 48,40 26,90 4 79.10 34,69
84 % 1004 12,30 16,40 7112 92,40 32,06
1004 X 1 7.40 17.40 6172 100,00 30,94

X ATTRITION TEST BY AUSTRALIAN TUMELER HETHOD —
8 X SOKG BATCHES OF 4" X § RAW COAL EACH
TWELED #24 RPH FOR 250 SECONDS WITH
18 - Z TN, STEEL CUEES & 130 L H20.

Birtley Coal
& Minerals Testing
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CLIENT: FORDING COAL LIMITED
PROIVECTS ADIT 21 SEAM 7 EULK SAMFLE (EIN $8207)
kAW COAL CRUSHED TO -8%

LAE N 7881 - AFTER ATTRITION

DATE!  JANMRY 12, 1984

FLOAT-SIMY ANMYSIS, air dried basisdt  + /8"

S.G. FRACTION

FLOAT - 1,30
1,30 - 1,35
1,3 - 1.4
1.40 - 1045
1,45 - 1.50
1,50 - 1.60
1.60 - 1,70
1-70 ~-1.80
1080 - 1090
1.90 - STNK

FLBAT-5TN{ ANALYSIS,
S46+ FRACTION

FLOAT - 1,30
1,30 - 1,35
105 - 1.40
1.10 - 1.45
145 - 1,50
1153 = 160
1.80 - 1,70
1.70 - 1.80
1.80 - 1,90
1490 - STHK

H

3.0
14,08
9,10
7.10
.06
7478
330
300
2,58
44,10

air dried basisi

Lird

2144

20.4¢
2.18
8.50
330
S0
i
.50
23850

20,38

CUMEATIVE
ASHX FSL WTL ASHL
3.30 8-1/2 340 3.3
6,30 3 17.40 5.71
10.70 2 26,50 7.43
15,40 1-1/2 33.60 9.32
21,40 1-1/2 38,60 10,91
;.20 b3 4530 13,79
34,00 1 47,60 15.27
43,80 1 33,40 17,30
.20 1 .9 18.95
84.90 ¢ 160,00 48,03
378" ¥ 284
CUALLATIVE
ASHE Fs1 iy AT,
2.00 9 21,50 2,46
5,40 ] 41.90 4,14
11.40 i 51.00 544
18,70 2 5%.50 7433
22,90 2 &1.80 8.61
37.18 1-1/2 74,60 11.76
13,00 1 7.4 12.88
52,110 1 79.790 i1
79.80 0 100.00 .4
Birtley Coal

& Minerals Testing
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CLIENT: FORDING COAL LINITED
FROJECT: ADIT 21 SEAX 7 BULK SAMPLE (BIN $8207)

RAW COAL CRUSHED TO -4*
LAE MDY 7881 - AFTER ATTRITION

DATE}  JAMUARY 12, 1784

FLOAT-5IMK ANALYSIS,
8.6+ FRACTION

FLOAT - 1.30
1,30 - 1,33
1,1 - 10*“

© 140 - 1,45
1.45 - 1,00
1050 = 1!6“
1.60 - 1.70
176 - 1.80
1080 = 1.90
1.90 - SINS

air dried basis?

NTX

23.70
23.30
13.80
8.7¢
8.96
9-30
2,50
1.81
1'1
16,50

PRODUCT Wi
STAGE 1 52.50
STAGE 2 8.2t
TAILINGS 3%.30

FROTH FLOTATION TEST! air dvied basist

ASHL

8.30
16.80
2370

AGHX

1.7
N
7.78
7.40
1.9
20,50
35.808
46,460
53.00
74,60

e x 0
F.S.1.
7

~1/2
F1/2

' PARAMETEKS ~ ¢S FOR LAB NO. 7880,

284 X 1004

(3:18

~ 3 3

1-1/

[l i R 7S B

CUMLATIVE

Wit AGHX

23,90 1,79

47,20 2:69

&1.00 3.82

9.7 4.5

78,60 3.3

84.10 6.36

86,60 7.1

£8,40 8,02

87.90 8.%7

100,00 15.71

CUMLATIVE
NTZ AL
52.50 8,30
&8.70 949
109.00 17.41
Birtley Coal

& Minerals Testing
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. DLIENTY FORDING DAL LTMITED
. FROJKELTS ADIT 21/SERY 7 BURK SAHPLE
LeE N0t 7832
DATES  JAUARY 11, 1984

T, WASHAETLITY DATA - HEAVY HEDTWM CYCLONE PRODUCTS for E.P.M.

PERCENT WETGHT PERCENT OF FEED  CALCULATED PARTITION
5.6, FRACTION CLEAN CoAL REJECT CLEAN CDAL REECT FEED  MEAN S.G. COEFFICIENY
-1.30 25,10 ﬁ.ll! 11!% 0.03 14!% - “tﬁ
1,30 - 1.40 - Y] 0.20 29,48 0,09 2957 1,35 .30
1.40 - 1Y 16,48 5.00 9.11 2,26 1L.37 1,45 19.88
1,50 - 1.0 210 11.10 1,15 5.01 514 1.5 81,33
1.40 - 1.70 4.39 7.50 8.8 3.38 3.8 1,65 92,5
1,70.- 1,80 0.30 5.80 . 817 261 .78 1.75 93.88
1.80 - 1.90 0.16 4,80 0.86 2,16 .22 1.B3 97.30.
1.%0 - 2,00 8.10 5.50 0.05 2.48 2,53 1.95 98,02
+ 2,08 0.50 80,09 0.27 27,06 .3 - .61

II. WASHETLITY DATA - WATER-GMLY CYCLOYE FRODUETS for E.P.M.
PERCENT MEIGHT PERCENT OF FEED  CALCULATED PARTITION
SiC, FRACTION:-  (VERFLOW  UNDERFLOW OVERFLON  UNDERFLOW FEED  HEAN S.G, COEFFICTENT
-1.34 28.40 .20 18,22 0.02 18.2%~ - B.11
1,30 - 1.4 40,50 .59 26,17 .27 36,94 1,35 0.74
1.40 - 1,58 18.40 9.48 16,43 1.00 17,43 1,45 5474
150 - 1.60 8.0t 7.00 7.14% 0.75 587 1,5 9.51
1,40 - 1.70 . 3.80 5.00 3.3 0.53 3.92 1.6 13.52
1.70 - 1.80 2.30 5,80 205 0,62 .87 1.7% yxtyrd
1.80 - 1.0 1.80 5.40 1.41 0.35 216 1.85 25,46
1.90 - 2,09 1.60 4,50 1.43 0.70 2.13 1,95 32,86
+ 2-“ 3029 58555 ) 2086 bi26 ?112 - 68061

Birtley Coal
f & Minerals Testing
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PARTITION COEFFICIENT

Pl

.~ CLIENT: FORDING COAL LIMITED

"/ SAMPLE: DSM Cyclone Products- ADIT 21/SEAM 7

PARTITION CURVE

- LAB NO,_7882

DATE:. NOV. 83

00

20

/)

80

70

o2}
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Ia .
. CLIENT:FORDING COAL LIMITED LAB NO_7882
' SAMPLE: W.0. Cyclone Froducts - ADIT 21/ SEAM T DATE: NOV. 83
PARTITION CURVE
100 :
50
80
70
geo
tJ
2
b
[550
O
..u —_—
a0
|:_. - o~
- /
@
&30 /’
. . x /
éO ) '//
/
10 - d,5° 1,840
]
P d50* """~ Epme-—--
, P d75e~-~--
o < L
135 1.45 1.55 1.65 .75 1.85 195

SPECIFIC GRAVITY




—-3/4" x 0 Raw Coal

100 % Wi
2.2 % Ash
3 : 77.6 % Wi
' 35.6 % Ash 37.9 7 Wt
8.7 % Ash
19.0% Wi. _—@ +28 mesh
13.1 % Ash -
- 28 mesh ¥
39.7 %W,
1 61.2 % Ash
22.4 %WL
20.3 % Ash
84.6
3.4 Y WL
59.8 v+, Ash
64.1% + 65 Mesh 12.2 4 Wt
10.7 % Ash
-65mesh ’ l 20.8% —325 mesh 1.4 A WL
1 22.5 % Ash
6.8 %Wt 86.0
17.2 *4 Ash
| O (=~
O O 0.8 Yo WL
L 61'1 ./H Ash
5.4 % Wi
16.2 % Ash
4.6 % WI.
8.9 =, Ash
LEGEND: . ‘
O cweur vieto % ’73(’:’[’5’; v sa.7 %] |
wr. | WEIGHT % . Cort 9.2 %Ak
Ashl ASH CONTENMNT [AIR DRIEQ) -

(D BIRTLEY COAL & MINERALS TESTING

Title

PLANT BALANCE FLOW SHEET

FORDING COAL LIMITED

ADIT 22/SEAM 9

LAB NO: 7885

Bulk Sample

Dale

DECEMBER 1983

Drawn

i iR
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SUMMARY -

BULK WASHING DATA *

Bulk Sample_ ApDIT 22/ SEAM 9

Date Received

Lab.No. 7885

November 21, 1983

Date Washed  November 28, 1983

a) RAW COAL

b) HEAVY MEDIA CIRCUIT:

ADM% 5.0

ASH%

¢} WATER-ONLY CYCIONE CIRCUIT:

$.G. of Medium

32.2

Delivered Weight 3.414° MT  Washed Weight_2.532 MTI

FSI 4

3/4" x 28 Mesh =

~77.6 % by weight

1.30 Calculated Yield = 48.8 %
SAMPLE ASH% F.5.1,
{FEED 35.6 31
ICLEAN COAL 8.7 7
REJECT 61.2 1
284 x 0 = 22.4 % by weight

VF.C.#1 = 25 ocm #2 5 g cm Calculated Yield = g4 ¢ %
SAMPLE ASH% F.S.I1.
FEED 20.3 8
OVERFLOW 13.1 8
UNDERFLOW 59.8 1
S5.B.0. 10.7 8
[S.B.U. 17.2 7.
d) FROTH FLOTATION CIRCUIT: 6SM x 0 = 6.8 % by weight
4:1 = Kerosene: M.I.BC. Calculated Yield =__86.0 %
SAMPLE ASH% F.S5.I.
T.C.0. 22.5 1
FEED- (T.C.U.) 16.2 71
CCNCENTRATE 8.9 831
TAILINGS 61.1 1
e) FILTER CAKE: S.B.O. + CONCENTRATE = g.9  ASH3 8 FSI
® All weights and analysis are on an Air Dried Basis
unless otherwise indicated.
Birtley Coal
& Minerals Testing
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SUMMARY -

BULK WASHING DATA (Cont.)

Bulk Sample Adit 22/ Seam 9

Lab.No. 7885

f) CLEAN COAL: H.M.C.C. + FILTER CAKE Calculated Yield 54.7 %

ADM PROXIMATE st |caLseM{ st | mer | s.G.
RMS | AsH% | vM% | FC% _
|8.1 0.7} 9.0 )22.8 | 67.8] 0.54] 7789 71 | 86 1.33
DILATATION TEST
st(°cy | M1(°C) MC% MD% G
389 464 24 28 1.007
GIESELER FLUIDITY TEST
poPM | TEMP(°C)
START 1 436
MAXIMUM 69 472
FINAL o 504 ]
RANGE 68

Birtley Coal -
& Minerals Testing
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SUMMARY -~ _ BULK WASHING DATA (Cont.}

Bulk Sample Adit 22 / Seam 9

CLEAN COAL INVENTORY

Laﬁ.No. 7885

DATE SHIPPED IN STOCK
) BBLS M.T. BBLS M.T.
November 29, 1983 - - 9 1.392:
December 22; 1983 3 0,464 6 0.928

Birtley Coal

& Minerals Testing
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SUMMARY -

Adit 22 / Seam 9

Bulk Sample

BULK _WASHING DATA {Cont.)

Lab.No. 7885

HEAVY MEDIUM CIRCUIT

CYCLONE: 14" DSM

MAGNETITE MEDIUM

FEED (3/4" x 28 Mesh)

CLEAN COAL

REJECT

YIELD CLEAN COAL (Weighted)

YIELD CLEAN COAL (Calculated)

operating @ 52 KPa
maintained & 1.30 S.G.
1.965 M.T. 26 g ASH% 31 Fsl
0.967 M.T. 8.7 ASH% 2 FSI ~
0.998 M.T. 61.2° ASH% 1 FSI
. 0.967 .
® 771965 49.2. %
_61.2 - 35,6 .
=T o a7 __ 488 %
Birtley Coal

& Minerals Testing
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SUMMARY - BULK WASHING DATA (Cont.)

Bulk Sample Adit 22 / Seam 9

WATER - ONLY CYCLONE CIRCUIT

Lab .No. 7885

Primary Cyclone: 6" DSM obefatiﬁg e 138 KPa
Vortex Finder Clearance set @ 2.5 cm
_Secondary Cyclone: 4" DSM operating @ 35 KPa
| Vortex Finder Clearance set @ 5.0 cm
Sieve Bend: 65 Mesh
1. Feed (28 Mesh x 0) - © . 20.3  ASH% 8 .5.1.
2. Primary Cyc-:lone Cverflow “13.1  ASH% 8 .8.1.
3. Secondary Cyclone Underflow . 59.8  ASH% 1 .S.I.
4. Sieve Bend Overflow (s.é.o.) ' 10.7  ASH% 8 .S.1.
5. Sieve Bend Underflow (5.B.U.) 17.2  ASH% 7 .S.1.
6. Yield (W.0. Cyclone) = %}gj—fg:—i’ = 84.6
7. WS 284 x 65M in Primary Cyclome Overflow = __ 64.1 ‘
8. Estimate.d Yiéld of 28M x 65M
(§.B.0., as % of 28M .x 0 Feed) = 54.2

Birtley Coat
& Minerals Testing
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SUMMARY - BULX WASHING DATA (Cont.)

Bulk Sample Adit 22 / Seam 9 L.ab.No. 7885

FROTH FLOTATION CIRCUIT

Flotation Cell: two (2} Birtley-Humboldt Multi-Wobble
_ impellers in series.

Reagent: 4:1 = Kerosene: M.I.B.C,

Thickening Cyclone: 20° - g cyclone Hayl-Patterson

1.  Thickening Cyclone Overflow (T.C.0. -325M) 22.5 ASH% 1 FS1

2. Flotation Feed {Thickening Cyclone Underflpw)_}ﬁ-é- ASH% 73 FSI

3. Concentrate - 8.9 ASH% 8} FSI
4. Tailings ' : . 6i.1 AsHg 1 FSI
5. Yield Concentrate = 6L.1=16.2 . 86.0 %

) 61.1 - 8.9 _

Birtley Coal
. & Minerals Testing
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CLIENT: FOROING COAL LINITED

PROJECT: ADIT 22 SEAM 9 BULK SAMPLE {BIN 48202)
RAW COAL CRUSHED T8 -3/4"

LAE D! 7883

DATE!  JANUARY 12, 1984

HEAD RAN ANALYSIS

w
ADHY HOISTX ASHY voix F.L 71 CAL/CH el FSI BASIS
S0 B30 © 32,26 18,80 48.%0 D.34 S48 78 4 adb
3.2 30.59 17.67 46446 0.42 T arb
3230 18,45 49,05 k.44 s702 do
APFARENT 5.6, ON 374" X 0 = 1,56
SIZE AND RAM ANALYSIS, air dried basis i
COALATIVE
SIZE FRACTION HIX ASHL FSL Wiz ASHX
374" X 28 81.00 34.80 172 ) 81.86 34.80
28 X 100M 12.40 17.80 ' 8 93,48 324
M X 0 &40 14,40 7-172 198,00 .49
FLOAT-5IMK #NALYSIS, air dried basisd 374" X 284
CURLATIVE
5.6, FRACTION W1z ASHX 341 HTZ - ASHI
1.30 - 1.3 18,40 .00 &-1/2 33.30 4,12
llﬁ - 1.40 1“03 1009“ 2'1/2 43060 5072
1,40 - 145 6,50 15,38 1-172 ] 7.0%
1.45 - 1.50 4,560 21,50 1-1/2 o] 8.3
1.50 - 1.80 7.2 27.60 i 61,50 10,55
1.480 - 1.70 4,30 36.50 1 64,20 12,24
1,70 - 1.80 3,50 43.70 1 &9.70 13.94
1.80 - 1,90 2.18 .80 1 71,80 15,14
1,90 - SI¥ 28,708 82,80 ] 180,00 n.z
Birtley Coal

& Minerals Testing
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CLIENT: FORDIMNG COAL LIMITED

PROJECT! ADIT 22 SEAM 9 BULK SEHPLE (EIN 48202}
f&W COAL CRUSHED 10 -3/4"

LAE WO 7883

DATE:  JANUARY 12, 1984

FLOAT-SINK ANALYSIS, air dried besisi 284 X 106M

CUMALATIVE
5.6, FRACTION L1 ASHL FSIL L] ASHX
FLOAT ~ 1,30 24.80 2,68 9 24,80 2.60
1,30 - 1,35 26.40 6,00 8-1/2 S1.20 4.3%5
1.35 - 140 16.80 11,30 8 47.80 6409
1,40 - 1,45 5.78 14,30 & 7350 5.69
1.45 - 1.9 950 20,50 1 79.18 785
1.50 = 1-60 .4t 26.7“ 1 BZ.40 B.44
106“ - 1070 leﬂ 3&!“0 1 91.9& ‘?n25
1,70 - 1,80 .20 2.9 1 87,18 10.18
1.80 - 1.98 L7 54,70 1 85.80 11,03
1,90 - ST 11.28 76,80 ] 100,00 18.40
FROTH FLOTATION TEST: 100N X 0
CURLATIVE
PRODUCT L1y ASHL F.S 1. KiX ASHL
STAGE 1 74,70 8.30 8-1/Z 7610 8.30
STAGE 2 2.40 18,30 ) 84,10 7.41
TAILTHGS 13,98 9.9 1 100,06 16,29
PARAMETERS = 10X PULF DENSITY
© = 40 SECOND CORDITIONING WITH 0.48LE/TORE HEROSENE!MIED
= LTAGE I - 1ST HINUTE FROTH
= STAGE IT- 7D MIMUTE FROTH
Birtley Coal

& Minerals Testing
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' CLIENTS FORDING COAL LIMITED
FROJECT: ADIT 72 SERN 9 BULK SAWPLE (BIN 48202)
RAW COAL CRUSHED 10 -4"
LA WO 7883/7684
PATE!  JAMUARY 12, 1984

LB RO% 7883 -EEFORE ATTRITION

SIZE AND RAW ANALYSIS, &ir dried basis

ClrLATIVE
SIZE FRACTION W% ASHY (231 Wiz ASHE
A" % am B.70 41.30 1-1/2 38.70 41,38
3/8" X 26M M.70 28.80 5172 83,40 33,40
784 X 100K 11,50 16,30 8 24.90 32.38
e X 0 5418 15.78 : 8 100,00 31.53

WTZ + 4" = 0,9 - CRUSHED TO PASS 4",
LAR NO$ 78B4 - AFTER ATTRITIONX
SIZE AND RAM ANALYSIS, air dried basis

CUHLATIVE
SIZE FRACTION L4 ASHY- £S1 LY AGHXL
+ 38" 8.80 4660 1 28.80 45,60
3/8" X 84 S0,30 9.30 % 7.1 .60
284 X 100M 13.08 14,10 7-1/2 92,10 2.8
mnm X 0 7.9 18,00 5172 100,00 .67

3 ATIRITION TEST BY AUSTRALIAN TUMFLER HETHOD, -
8 X SE KG. BATCHES OF 4" X 0 RAW COAL EACH

TUMELED @ 20 RFH FOR 200 SECOMDS WITH 18 -
2 IN, STEEL CUEES & 130 L H20.

Birtley Coal
& Mincrals Testing
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CLIENT! FOROING COAL LIKITED

PROJECTS ADIT 27 SEAH 9 EULK SAMPLE (BIN 48202)
RAH COAL CRUSHED 7O 4"

LAB N0} 7884 -AFTER ATTRITION

DATES  JAMUARY 12, 1984

FLOAT-SINK ANALYSIS, air dried basis! + 3/8°

CUMULATIVE
5.6, FRACTION WTX ASHEL FSI WYL ASHX
FLOAT - 1.30 2,30 2.78 ? 2.5 2.70
1,30 - 1,35 15.60 370 +1/2 18,10 3.27
L35 -1.40 10.00 10.2¢ 2 28.10 7.43
1040 - 1.15 6033 16.110 2 31.?0 B|78
1.45 - 1.50 5.40 21.00 1-1/2 50,30 108.42
1!5“ - 1060 806 28!2! 1 49.90 1305
1.68 - 1,76 3.80 .60 1 52.70 15.78
1.70 - 1.80 3% 46,30 1 56,18 17,14
1.80 - 1,50 2.7 .20 1 o8.80 18.85
1,90 - ST 41.20 84.90 0 100,00 46,07
FLOAT-STHK ANALYSIS, air dried basis?  3/8" X 28H
' - CLHULATIVE
S.C. FRACTION WX ASHL FSt WX ASHX
FLOAT - 1,30 26,59 1.90 9 20.50 1.90
1030 - 1.5 13020 6-7“ 6 38.70 q'o..ib
1.5 - 1,41 10,20 10.60 -1/ 48.90 5,50
1.40 - 145 7,80 16.60 2 56,70 7.03
1.45-1350 4,80 1%.20 - 2 61,50 7.98
1.50 - 1,40 &.70 7.4 1-1/2 48,20 9.8%
1.48 ~ 1,70 1.506 36470 1-1/2 77,79 11,35
1,70 - 1.80 2.40 1540 1 7510 12,63
1,80 - 1.9 7,80 52.9% 1 77,90 14,08
1,90 - SN .40 79.30 0 . 100,00 .49
Birtley Coal

& Minerals Testing
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CLIENT: FORDING COAL LIMITED

PROJECTS ADIT 22 SEAM 9 BULK SAMPLE (BTN 48202)
RAN COAL CRUSHED 7O -4

LAB MDY 7834 -AFTER ATTRITION

DATED  JAMUARY 12, 1984

FLOAT-SIMY AMALYSIS, air dried basist 264 X 100H

CIRULATIVE
5.6, FRACTION HTZ ASHY 331 WL ASHL
1.0 - 1,35 7.9 4.2 8 " 49,50 2.89
1.35 - 1,40 18,70 B.b0 8 68,20 1,91
1,40 - 1,45 5.20 11.40 3 73,40 4.44
1.45 - 1.50 5,50 13,10 2-1/2 79,00 5.05
1.50 - 1,40 4,50 3.5 1 23,40 807
1.60 - 1,70 M. B30 1 84,30 4,98 -
1.70 - 1.80 Cleee S A490 1 88,50 7.92
1.80 - 1,90 1.40 53.10 1 89,99 8.83
1,90 - SI¥ 114 75.80 ] 100,00 15.51
FROTH FLOTATION TEST, air dried hasist 100M X 0
CUMRATIVE
FRODUCT Wit AGHI F.5.1, 114 ASHY,
STACE 1 54,40 9,10 7 54,41 .10
STAGE 2 10,20 13,90 /T 66,60 9,84
TATLINGS 23,40 23,40 2-1/2 100.00 17.71
PARANETERS - AC FOR LAB MO, 7883,
Birtley Coal

& Minerals Testing
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CLIENT: FORDING COML LIRITED
PROJECT! ADIT 22/SEFN 7 EULK SAMPLE
LAE HO? 7833

DATE:  JANUARY 1, 1984

T. WASHABTUITY DATA - HEAVY HEDIUM CYCLONE PROCUCTS for E.P.M.

PERCENT WEIGHT PERCENT OF FEED  CALCULATED PARTITION

5.6, FRACTION CLEAN COAL REJECT  CLEAN COAL REJECT FEED  HEAN S.G. COEFFICIENY
= 1,30 35,00 1,08 16,59 0,51 17.10 - 2.8
1,30 - 1.4 28,71 2,40 14,60 1.23 15.23 135 8,78
1.40 - 1,50 18,90 9,20 §.22 471 13.53 1,4 3.8
1.50 - 1.60 16,09 11,20 7.81 5.73 5 1.5 42.32
1.60 - 1.7¢ 1,80 7.80 t.88 .99 4.87 1465 81.93
1.70 - 1.80 .30 7.30 0,15 7 3,89 L7 96,14
1.80 - 1.90 0.10 4,90 045 2.51 . b 1.85 78,05
1,50 - 2,00 6.0 4.7 6,05 2.4 244 1.95 97.97
+ 2400 0.1¢ 51,50 8.0 2637 2842 - 99.81

TI, WASHAETLITY DATA - WATER-ONLY CYCLONE PRODUCTS for E.P.M,

PERCENT WELGHT PERCENT OF FEED  CALCULATED PARTITION
S.C. FRACTION  OVERFLON  UMDERFLON  OVERFLOW  UMDERFLOM FEED  MEAN S.8. COEFFICIENT
- 1,3 33.30 2.50 2.7 .54 28,71 - 1.88
1,30 - 1,40 74,50 5.10 21,73 8.79 71,52 1,35 3.47
1.40 - 1,50 23.76 4,80 20.05 0.74 20,79 1.45 3.5
1.50 - 1,48 7.08 4,90 5.2 $.79 b.47 1.5 11.72
1,68 - 173 3.70 5,60 2,13 0.86 .99 1,65 .55
1,70 - 1,80 1,80 5.0 1.52 0.79 7.3 1.75 34,20
1,80 - 1.90 1.40 5.70 1.19 0.88 07 1,85 42,51
1,90 - 2.00 1.10 7.30 0,93 1,12 7.5 155 54,463
+ 2,00 3,50 58,00 2.9 8.7 1,89 - 75.11
Birtley Coal
& Minerals Testing
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CLIENT: FORDING COAL LIMITED
SAMPLE: p5SM Cyclone Products- ADIT 227 SEAM 9 )

PARTITION CURVE

LAB NO_7885 _
DATE: NOV 83
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CLIENT :FORDING COAL LIMITED

LAB NO_7885_ _

SAMPLE:W.0. Cyclone Products- ADIT 22 7/SEAM 9 DATE: NOV. 83
PARTITION CURVE '
100
90
80
70
fz-so
X
O
-
1} 50 -
.8 /]
¢
Z 40 /]
o v
= A
@ d
3{30 //
e
20 /‘2
| 7
10 ) /
A dp5=1.688
el dsg= 1912 Epmz ————
1
o i A
.35 .45 1.55 1.65 1.75 1.85 1.95
' SPECIFIC GRAVITY
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Table 2 - Physical teste and fusibility of ash of component coals

Identification

Laboratory number..........------
Description.........l.....--...'.

Coal Pulverization

Sieve analysis

Passing Retained On

6,3 mm %
6.3 mm 3.3 mm %
3.35 mm 1.70 mm %
1.70 mm 859 um %
850 um .l..ll-l.lz
Total passing 3.3 mm %

Grindability

Hardgrove index seicssernvssssses

Fusibility of ash

Initial deformation temp .......°C
Softening temp. spherical.......°C
Softening temp. hemispherical...’C
Fluid temp eceessvssssnssssassas C

2203-84
Seam 7
Adit 21

ik
[ R B o [ o |
O o~

87

1482+
1482+
1482+
1482+

2204-84
Seam 9
Adit 22

0.2
12,7
17.7
18.9
50.5

87.1

87

1482

1482+
1482+
1482+

2254-84
Kilmarnock
Seam 4

G
O~ O
O o~

94

1443

1482+
1482+
1482+



Table 3 - Thermal rheological properties of component coals

Identification

Laboratory number-....-..o--...-.
Description.............4.....-..

Linear Expansion

833 kg/m3 at 2% molStureseesssess

Gieseler plasticity

StArteeccsessarosssosrsssavennsas C
Fusion temp sseeessscsvecsscess C
Max fluid temp seevsceseesssnas C
Final fluid temp B
Solidification temp eseesevesses C
Melting Tange eeeessessscesscas C
Max fluldityiesesvesecossesss.dd/m

Torque ...vovvese Y I

Dilatation
Ti - Softening temp -u-oa.-oloc
Tii - Max contraction temp...°C
Tiii - Max dilatation temp....°C

Contraction.---....----a.z
Dilatation .....-.-.-....z

Free swelling index

F'S.I. ..‘co..a---..----.-.t.-.o..

2203-84
Seam 7
Adic 21

-9.3

438
452
469
482
493
49
20.4
40

408
461
482

26

7-1/2

2204~84
Seam 9
Adic 22

439
453
467
487
492
48
20.0
40

404
458
482

27

7-1/2

2254-84
Kilmarnock
Seam 4

~20.5

468
492

0.7

436
490

16
nil

3-1/2



Table 4 - Petrographic 1lysis of component coals

ldentification
Laboratory numbersseescssesssrse 22(13-84 2204-84 225484
Description..................-.- Seam 7 Seam 9 Kilmarnock
Adit 21 Adit 22 Seam 4

Distribution of vitrinite types

V-6.Il-.ll..l.....l.l.l........

V“?....'olo-c--l--...-.---lo...

V—B-.--.ocototiobt.o-.------loo

3 M e e

V_gulo--------.---o-o-oooooo---
V—lO...........................z
V_llotnoco----------o-.----u't-z

V—lz...-.---.------.........---z

30.
17.

[ N

W oo

(@R T N W
£

N OO W

V—lac...o-...-.-o...........---z
V"l&......................-.o--z
V_lSQanIol--cl--.lonolol--ltllz 0.

v_16|..IlIlIllllllll.ll.".l‘..z
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Reactive components
Total vitrinite.seeseceacnnneee’ ) 50.3 53 39.
Reactive semi~fusinite (1/2)...7% 17.9 16. 29,
Exinlt@eereoaseearnscasccansnnosh 0.0 0.3 0.

LW,
oo

TOt&l-.o-o-o..--.--.-.-..o-.---z 68.2 70.2 61.7

Inert components
Inert semi-fusinite (1/2)veeses?
Micriniteeeeseveenonncrnascnnssdh
Fusinit@.cesecscessasensocressns
Mineral matteresecsosssassanass

[ Bl e )

]

U o~J
. P
00 e b

Total--ol.l..l.l..l.ll.oo.lll!.z V 31.8 ' 29.8 38.

W

Petrographic indices
Mean reflectance.eeeecececscssssh 1.29 1.26
Balance IndeX.sseesueoescscncssns 2.12 1.82
Strength indeXecevevesevaccacnss 5.22 5.03
Stability IndeXeeeeeeessneosensns 53.7 55.3 4

.37
.51
.81
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Table 5 -~ Carbonization conditions

Test identification number ecceesccececssscsnae 1064 1065 1073

Date Of LESL susvecesoresrnsrsanrersrsnnessnsncnns 17/01/84 18/01/84 07/02/84

Coke oven i1dentification.cecesceccecenncrcecss 12-71 12-71 12-71

Descriptioneieecesccesasnssnsarsarasssnnsosarans Adit 22 Adit 21 Kilmarnock
- Seam 9 Seam 7 Seam

Charge Properties

Proximate analysils (db) ASh..esssvssasssssash 8.9 9.0 7.5
Volatile matter ....% 22.3 22.0 19.5
Fixed carbonesesssvei 68.8 69.0 73.0
Moisture in Cl]arge ..-.......................z 3.1 3.2 2.8
MIinus 3e35 MM esesusnsossnsssesassnsvscssonsessh 87.1 89.8 91.8
Other a8 8 48 P89 8 TP SR 9SS S S TR TS TS AR R RS
Carbonization conditions
Net welight of charge (wet)..................k% 277.5 276.5 277.5
ASTM cone bulk density (wet).............kg/m3 778.6 778.6 775.4
Calc. charge dry bulk density in oven... kg/m 817.0 812.2 818.6
Carbonization Results
Gross coking time (at Push)ssseesssssesachimin 9:45 9:35 12:47
Final centre temp...........................°C 1045 1045 1005
Time to 900°C centre temp.............. h:min . 8:25 8:13 11:47
Time to 95000 centre temp.-...OOOOCODOI h:min 8:43 8:33 12:09
Time to IOOODC centre temp----.......... h:min 9:06 8:56 12:39
Maximum wall pressur€..sscecscessevsesssscesskPa 5.31 4.34 2.55

Coke yield actual .....-.....a...............Z 77.9 77-5 69-7

A A B I e ¢ . e n L — .



Table 6 — Coke properties
Test identification numbertesssssess. 1064 1065 1073

Screen analysis of coke
{cum. % retained on)

100 m Bievelu.----n..o...o...ucoclz

1.1 0.8 0.0
75 mm Sieve....-................--z 6.2 7-5 3-6
50 ImnBiEVE.......-.-.............z 43.7 44.6 24.5
37.5 ‘m!llBieve.........-....--..--.-z 76.9 77'1 360
25.0 mBieve.----------o-oooo-ooooz 9["1 94'2 44.0
19-0 mm sieve......-.....-.........Z 95'9 96'1 45:0
12.5 mﬂlSieve--o-oaouocouo-------o-z 96'8 97.0 458
Total "‘12-5 mm (breeze)............z 3.2 3.0 54 2
Mea“ (.‘.Oke Bize.-....-.....o.......mm 50.5 51.1 27:9
Coke chemical analysis
Proximate analysis (db)
ABhl-.....'....‘.'-.l..........'z 11'3 1102 9'1
Volatile matteCeeecsesssnsescssoi 1.4 1.1 0.7
Fixed carbofeecececencsssscscesed = 87.3 87.7 90.2
Sulphur (db).......-..‘..’......'..x 0-46 0.45 0.2
Coke apparent specific gravity...... 0.896 0,965 1.025
ASTM coke tumbler test
Stability factor (cum. % + 25.0 mm). 57.4 55.9 26.7
Hardness factor (cum. Z + 6.3 mm). 69.7 69.0 44.6

JIS coke tumbler test
(cum. ¥ retained on)

30 revs: 50 mm Sleve.ieisesvssnenin 15.5 15.5 *
25 mm Sleve.ssacnenscseh 88,2 88.0
15 mr S1evesssssassssrsh 94,1 94.5
150 reva: 50 mm SleVe.ceoossacrcsih 6.4 4.1
25 wm B8levVe.eeeastnnsanh 73.4 71.1
15 mm sievescieesssanash 79,0 84.2

*Insufficient Sample
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Fig. 1 - Plot of the stability factors of the component coals from petrographic data
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