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1. SUMMARY

This report comprises an appraisal of drilling and related activities
undertaken in Joint Venture between The Shell Company of Austral ia
limited and Industrial and Mining Investigations Pty. Limited, in the
Mt. Nicholas area of EL5/61, which is near St. Marys in north-eastern
Tasmania.

The prospect comprises about 15 km2 of an isolated remnant of Triassic
coal measures outcropping along the flanks of the dolerite capped
Nicholas Range. Mt. Nicholas is the highest point of the range and is
within EL5/61. About two thirds of the area is apparently underlain
by coal having development potential.

Four potentially economic coal seams are contained with the coal
measures, havi ng thi cknesses rangi ng from under 1m to over 3m. In
ascending stratigraphic sequence these are known as the Lower 2 (L2),
lower 1 (ll), Middle 2 (M2), and Middle 1 (MI) Seams. Upper Seams are
evidently of no economic significance. The coal is of low rank, and
would be classified as a high volatile bituminous type, making it
primarily suitable as a domestic steaming coal.

All of the seams are adit accessable, however the existence of
extensive colluvial deposits makes this problematic in some areas, and
the seams contain structures which effect their mineability, including
faults, washouts, and dykes.

The seams have ash contents ranging from 18% to over 40%, however
these can generally be brought back to anticipated market levels by
beneficiation, with acceptable yields. The specific energy of the
product washed to 20% ash (a. d.) and 11% total moisture is approxi­
mately 22 MJ/kg. Hardgrove Indices are moderate, averaging 55.
SUlphur, chlorine and phosphorus levels are low, as are fouling and
slagging propensities. Ash fusion temperatures generally exceed
1500oC.

Reserves ar-e estimated at 48.8 million tonnes In Situ, of which 34.2
mi 11 ion tonnes are Recoverable and up to 26.9 mi 11 ion tonnes Market­
able, depending on ultimate market requirements. Approximately 83% of

TCD:RP9:A:10
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thi s reserve may be class ifi ed as Measured Reserves, and a11 of the
remainder as Indicated Reserves.

The report summarises the results of all exploration activities in the
subject area, with particular emphasis on the 1982 evaluation
programme. It also describes work currently in progress and evaluates
remaining deficiencies in the geological. knowledge of the area having
relevance to mining.

TCD:RP9:A:1l
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2. INTRODUCTION

2.1 Scope

This report constitutes a summary of available information derived
principally from the 1982 slim core drilling programme at Mt.
Ni cho1as. It does not attempt to rep1ace the previ ous report CEPR
11/81 "An Assessment of the Mount Nicholas Coal Deposit" Wollff et.
al. (1981) but rather to complement it, providing updates of all the
information contained therein, summaries of new investigations, and
where necessary correcting assertions or conclusions subsequently
found to be inaccurate. To this end it does not labour in areas where
the 1982 programme has not significantly advanced the 1981 results, or
contain appendices and figures relating to individual bores of the
previous programmes whi ch have already been promul gated. All of the
maps and fi gures, however, represent new i ncepti ons or substantial
revisions of those contained in the previous report, and should be
construed as representing the current state of knowledge where
contradictions may occur .

The report attempts to present as much as possible of the available
data in a concise and accessable format, to draw defensible conclus­
ions, and to outline remaining deficiencies in the geological know­
ledge of the area.

2.2 Background

The Mt. Nicholas deposit is located some 16km from the coast in
north-eastern Tasmania, some 9km north-west of the town of St. Marys.
A location map is included as Figure 1.

The prospect forms part of the area covered by Exp1oration Li cence
5/61, originally held by Industrial and Mining Investigations Pty.
Limited (IMI) but in which The Shell Company of Australia Limited
(SCOA) has now acquired a 60% interest.

This part of the EL is confined between Consolidated Mining Lease No.
34M/79 and EL 7/79, both held by the Cornwall Coal Company N.l. All
of the area underlain by coal in the Mt. Nicholas area of EL 5/61 is
Crown Land controlled by the Forestry Commission of Tasmania.

TCD:RP9:A:12



Mt Nicholas Location Map - Tasmania

650013

: Av'hor: CoO! Division 00'. ,Novemb.rl9ll2
F:,:":::,:",:,,,:,:=,,:~:::.::..-t-=:..:..;.;~=-:::.=:::...tF'9, I'••"0" No,CEPR $1182 OrowiM lNod788. -

50 100 11m.------<'.....------~:o

r 1-011..f--__5"-'co::m__--l.~1

I
I
I
I
I
I
I
I
I
I
I
I
I,
I
I
I,

,.~

t
I



I
I
I
I

•
I
I
I
I
I
I
I
I
I
I
I,
I
I
I

- 4 -

650014

2.3 Previous Exploration

At the end of 1981, exploration for and evaluation of coal in the area
had proceeded to the stage where 14 NQ sized holes (47.6mm core) and
four HQ sized holes (61.lmm core) had been drilled by the SCOAIIMI
Joint Venture in addition to one smaller diameter hole drilled by the
Tasmanian Department of Mines. Another Departmental borehole had been
drilled slightly outside the western boundary of the E. L. Total
meterage of drilling in these 16 holes was slightly over 3700m, all of
whi ch was fully cored and to which dri 11 i ng by the Joi nt Venture
contri buted over 3200m.

At this stage a substantial proportion of the total reserve could be
accorded Measured Status, there was a generally acceptable understand­
ing of seam development and interseam stratigraphy within the area,
and sufficient information had been obtained from sampled seam inter­
sections to enable preliminary assessment of likely washability
characteri sti cs and uti 1i zati on potential of the coal s. Extens i ve
geotechnical work carried out in association with the analytical
sampling programme had laid the basis of an understanding of the
mining conditions which could be encountered in the various mineable
seams.

Raw data from this phase of exploration has been included in summary
tables throughout this report.

The-principle areas in which further information was needed concerned:

(a) The structure of the coal measures, whi ch were evi dently the
subject of some significant faulting, flexuring or both;

(b) The definition of mineable sections in seams which were subject
to banding and considerable variations in inherent ash;

(c) The location of potential mine portal sites adjacent to subcrops
of mineable reserves in areas where highly variable dolerite
colluvial deposits were thinnest;

TCD:RP9:A:13
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(d) The extent and influence of structures such as dykes and washouts
whi ch had been encountered by several dri 11 ho1es in di fferent
seams and whi ch coul d be presumed to exi st in other undri 11 ed
areas;

(e) Further information concerning probable washability character­
istics of the coals, including testing over wider relative
density ranges and the aquisition of data relating to sizing and
other plant design criteria.

2.4 1982 Exploration Programme

2.4.1 Slim Hole Drilling

Work over the past year has been oriented primarily towards heighten­
ing understanding of the economic significance of the Mt. Nicholas
deposit with particular reference to problem areas as outlined above.
Further drilling was seen as t!le only method available to meet this
requirement and accordingly a further programme of slim hole drilling
was commenced. During the course of the year this has resulted in the
drilling of an additional 28 boreholes, involving an additional
metreage of 1945.5m, of which 1368m was cored. All of this drilling
was contracted to the Tasmanian Department of Mines, with two drilling
rigs deployed on Mt. Nicholas for the duration of the contract.

\

Table 2.1 summarises all of the Mt. Nicholas drilling undertaken to
the. end of this programme. Borehole locations are shown on Enclosure
1.

Six fully cored NQ boreholes were drilled to maximise Measured
Reserves in the area and to further e1uci date seam deve1opment and
structura1 parameters. These bores were numbered GYl06, 108, 119,
123, 132 and 151, and totalled 1056.0m. The only remaining area of
Indicated Reserves corresponds to that underlying the dolerite capping
of the Nicholas Range, which is regarded as inaccessible for drilling
purposes.

Sixteen non-cored bores were dri 11 ed on the southern side of Mt.
Nicholas to check colluvium thickness, detailed seam development, and

TCD:RP9:A:14
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structure in the subcrop regi on of the economi c seams, so as to
facilitate selection of possible mine entry sites. These bores were
numbered GY109, 117, 120-122, 127, 128, 130, 135-138, 141-143 and 146.
Total metreage was 560. 2m.

A further six bores, cored at NQ and HQ diameter, were drilled in the
immediate areas of possible mine entry development to acquire seam
analytical and geotechnical information. These bores were numbered
GYl16, 157, 164 and 166-168 and totalled 329. 3m.

Graphi ca1 logs and expanded seam sections from all bores and two
measured sections comprising the 1982 field programme are included as
Enclosures 37 to 66.

2.4.2 Subcrop Samples

It was recognised that slim core float/sink data could not be relied
on to provide sufficient information for preparation plant design, and
accordingly a decision was made to obtain larger samples.

A sample of the M1 seam was obtainedofrom an old shallow shaft found
in the Millstream Creek area (GY124), and a sample of the L2 seam was
obtained by trenching from a weathered exposure of the L1 seam in the
same area (GYl73). These samples do not represent areas of ideal
economic development of either seam, however, they were sufficiently
large to provide useful float/sink data for the purpose of reserve
definition in areas of marginal quality.

Due to poor outcrop, unexpectedly deep weathering, and colluvial
coverage of the margins of the most attractive reserve areas, it was
decided that it was not feasible to rely on further subcrop sampling
for the acquisition of washery design data. Adit drillage was ruled
out for similar reasons.

2.4.3 Large Diameter Drilling

A contract was let in August tu Associated Diamond Drillers (contract
drilling division of Boart Australia Pty. Limited) to drill large
diameter bores at five sites. Desirably, seam samples would be of at

TCD:RP9:A:15
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least 50kg to enable adequate sample pretreatment and testing at sizes
appropriate to washery design.

As a result two bores of lOOmm core diameter will be drilled at each
site and the two cores combined for each seam sample. This method is
apparently cheaper and safer than attempting to core one hole at a
commensurately larger diameter in potentially difficult ground
conditions. It has the additional advantage of providing a means to
check seam thickness variability and to regulate core losses.

Sites chosen for the large diameter bores corresponded with sites of
existing slim holes GY123. 33, 36, 34 and 44. This was for a number
of reasons:

(a) The selection of these sites optimises the number and distribut­
i on of intersections of each mi neab1e seam in the area of its
mineable reserve;

(b) Existing control would ensure that drilling of problematic
colluvial material was minimised;

(c) A direct comparison would be provided between large sample
washability testing and the slim core float/sink data which would
serve to indicate the reliability and overall usefullness of the
latter;

(d). Seam intersections could be accurately predicted to obviate the
need for unnecessary cori ng runs and thus expedi te the total
programme.

All cores from the 1arge di ameter programme wi 11 be subjected to
appropriate pretreatment and washability testing, plus some recrushing
to determine ash liberation characteristics and to provide a basis of
comparison with the slim core float/sink data. This should enable the
projection of washery design data from samples which would otherwise
be regarded as too small or too finely sized.

TCD:RP9:A:16
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At the time of this report the large diameter drilling had been almost
completed, however, only a few laboratory results were to hand. The
results of this programme will therefore be reported separately.

2.4.4 Geophysics

Table 2.1 indicates geophysical logs which were run in boreholes
drilled to date. These logs have been of prime importance in the
definition of mineable seam sections particuarly in non cored bore~

holes, the identification and correlation of seams in structurally
ambiguous situations, and the interpretation of sedimentary structures
of especial significance to mining, notably washouts. Some bores were
sonic logged in anticipation that this information will eventually
lead to wider interpretation and prediction of geotechnical
parameters.

Earlier in the year several attempts were made to determine seismic
velocities of the surface colluyial material and coal measure strata
in the hope that any evident contrast between these could indicate the
use of seismic refraction as an alternate tool for locating areas of
minimal colluvium thickness, and thus defining possible portal sites.
Surface velocities proved to be highly variable and the exercise was
not persued.

2.4.5 Evaluation

Drill core was logged, photographed and sampled for both analytical
and geotechnical purposes prior to being set aside in storage. The
techniques of sampling and methods of analysis are detailed in later
sections of this report.

2.4.6 Survey

All boreholes and both subcrop sample sites were accurately surveyed
to AMG co-ordinates, and levelled to AHD datum by G.J. Walkem and Co.
of Launceston. Results are contained in Table 2.1.

TCD:RP9:A:17
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2.4.7 Environment Protection

At the conclusion of drilling operations at each site the area was
cleared of rubbish and the surface ripped as an erosion preventative
measure. This treatment was also applied to tracks no longer needed.
A natural bark mulch was spread at each location to provide encourage­
ment to natural regermi nation, and 200 seedl i ngs of i ndi genous tree
species were planted as an additional measure to supplement natural
regrowth. Public access to the exploration tracks and drill sites has
been restricted to increase the probability of their successful
rehabilitation.

TCD:RP9:A:18
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TABLE 2 1 SUl.tMRY OF DRILLING DATA (PAGE 1)•
Shell Ibrthing OH Core Totol Core Geophysical Logs

Collar RL Eosting Depth Dian
Bore Record (m AHD) I m MIG) (m AMG) (m) 1m} ~ N-N

"'"
(m) (mm) Col. LSD BRD Sonic

.

5 399 657 250.70 250.70 42.0DOM 8 5040 559.87 589 795 -
DOM 13 5065 537.38 591 971 5 401 972 - 228.50 228.50 36.4

I

GY 24 125 603.80 592 495 5 401 075 - 366.50 366.50 61.1

26 ·135 610.60 591 246 5 400 770 - 340.86 340.86 61.1

28 145 593.48 590 902 5 399 594 - 335.00 335.00 61.1

31 160 417.57 590 322 5 402 186 - 119.96 119.96 61.1 • • • • •
33 170 467.17 590 406 5 398 687 - 132.90 132.90 47.6 • • • • •

34 175 480.51 591 234 5 402 273 - 114.75 114.75 47.6 • • • • •

35 180 356.05 591 705 5 397 935 - 56.70 56.70 47.6

36 185 486.23 590 318 5 401 347 - 117.82 117.82 47.6 • • • • •
37 190 527.45 591 156 5 401 522 - 43.29 43.29 47.6

38 195 391 .36 591 191 5 398 123 - 75.00 75.00 47.6

39 ·200 590.46 590 299 5 400 516 - . 225.85 225.85 47.6 • • • • •
40 205 583.78 590 299 5 399 561 - 229.50 229.50 47.6 • • • • •
41 210 448.84 591 199 5 398 605 - 118.00 118.00 47.6 • • • ' . •
42 215 579.68 591 764 5 401 381 - 236.10 236.10 47.6

43 220 559.08 591.513 5 399 250 - 238.30 238.30 47.6 • • • • •
44 225 506.38 592 773 5 401 648 - 166.86 166.86 47.6

45 230 510.90 593 412 5 401 240 - 115.60 115.60 47.6 • • • • •
46 235 527.41 591 160 5 401 524 - 199.57 199.57 47.6

106 540 493.28 590 774 5 401 837 - 120.58 120.58 47.6

108 550 456.46 592 545 5 402 314 - . 109. 14 109.14 47.6 • • • • •
109 555 351. 13 590 865 5 398 109 18.30 - 18.30

~ 16 590 355.59 592 265 5 398 276 - 25.00 25.00 47.6

117 595 392.75 590 934 5 398 189 54.50 - 54.50 • • • • •



--------------------
TABLE 2.1 SUI.9MRY OF DRILLING DATA [PAGE 2 1

Shell t::ollar RL . Easting NOrthing OH Core
Total Core Geophysical Logs

Bore Record 1m AHD) 1m AMG) 1m AMG) (m) 1m)
Depth Diam

..... (m) Imm) Col. LSD BRD 'Y N-N Sonic

I· 119 605 577.65 590 764 5 400 973 - 214.62· 214.62 47.6 • • • •
120 610 394.54 590 805 5 398 278 54.00 - 54.00 • • • • •

•
121 615 349.87 590 750 5 398 199 18.30 - 18.30

,
122 . 620 474.97 590 718 5 398 723 30.30 - 30.30 • • • • • •

123 625 463.04 591 867 5 398 615 - 141 .36 141 .36 47.6 • • • • •
127 645 472.97 591 653 5 398 664 48.50 - 48.50 • • • • •
128 650 473.53 591 345 5 398 754 64.00 - 64.00 • • • • •
130 660 457.24 591 037 5 398 769 42.00 - 42.00 • • • •

132 670 620.66 591 455 5 399 729 - 283.88 283.88. 47.6 • • • •
135 685 458.14 590 967 5 398 801 18.00 - 18.00 • • • •
136 690 453.07 590 844 5 398 735 36.50 - 36.50 • • • •

137 695 357.09 590 630 5 398 271 16.00 - 16.00 • • • •
138 700 372.10 590 580 f 398 387 31 .00 - 31 .00 • • • •
141 715 458.82 590 163 5 398 592 42.50 - 42.50 • • • •
142 720 393.32 591 916 5 398 284 61 .70 - 61.70 • • • • •

143 725 355.24 590 395 5 398 243 24.50 - 24.50 • • • •
146 740 351. 98 591 966' 5 398 125 17.40 - 17.40

151 765 524.08 590 837 5 399 054 - 186.40 186.40 47.6 • • • •
157 800 393.00 590 888 5 398 230 - 54.50 54.50 61 .1

164 840 355.76 590 845 5 398 162 - 18.23 18.23 61 .1 • • • •
166 850 364.04 592 004 5 398 214 - 36.45 36.45 61.1 • • • • •
167 855 468.74 591 800 5 398 660 - 45.40 45.40 61.1 • • • • •
168 860 472.65 590 963 5 398 889 - 132.43 132.43 61.1 • • • • •

--



--------------------
2 1 SUI.tdARY OF DRILLING DATA (PAGE 3).'TABLE .

Shell teller RL Eosting Northing OH Core lotal \..Ore GeoDhvsical LO!ls
Depth DlamBore

Re~ord (m AHD) (m AMG) (m AMG) (mJ ImJ (m) InmJ Col. LSD BRD "I N-N Sonic

I

,

TOTAL (GY 24-11 8) 577.50 4600.55 5178.05

1982 TOT L (GY106- 168) 577.50 1367.99 1945.49

124 630 453.60 590 913 5 398 804 4.30 Shaft

173 885 357.91 590 706 5 398 253 10.86 Shaft

,

Cal. =c" ipe • L~ D =
..ong Spac ad 0 nsit rt. 0BRD , Bed Res lutipn nsity.
"1= • N- ~ = ~ feutr n-
Neut on
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3. GEOLOGY

3.1 General

This section comprises a broad outline of the geology of Mt. Nicholas
as related to potential mining operations. For a more detailed
treatise on historical geology and stratigraphy of the area the reader
is referred to the previous geological report (Wollff et. al, 1981).

Figure 2 indicates the regional distribution of units described in the
following paragraphs and also the location relative to the Mt.
Nicholas area of mines which have operated or are operating in the
same coal measure sequence.

3.2 Stratigraphy

Asimplified stratigraphic column is included as Figure 3.

Effective economic basement in the area is represented by the Mathinna
Beds, which are tightly folded sedimentary rocks which, however, have
suffered only low grade regi ona1 metamorphi sm. The top of thi s unit
is marked by a pronounced unconformity of considerable relief corres­
ponding to the Tabberabberan Orogeny at the conclusion of the Devonian
peri od. Mathi nna beds are exposed over most of the lower ground to
the north of Mt. Nicholas.

Overlying the Mathinna Beds are Tasmanian Basin sediments of Permian
age which in this area are represented by sandstones, mudstones and
limestones of marine origin comprising the Lower Parmeener Super
Group. Freshwater units containing minor coal measures in other areas
of the basin are apparently not represented at Mt. Nicholas. The
Lower Parmeener sediments are up to 100m thick, however the actual
thickness in individual areas is a function of basement relief and in
some areas they are apparently not represented.

A gradual transition from marine to freshwater sediments marks the
base of the Upper Parmeener Super Group. The boundary is ill-defined
as is the ~oundary between Permian and Triassic sedimentation which is

TCD:RP9:F:1
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thought to be in the lower part of the freshwater sequence. At Mt.

Nicholas the Upper Parmeener sediments are approximately 400m thick,

of which the basal 100m are transitional lithologies, the central 100m

are coal measures containing the principle economic seams, and the

upper 200m are further freshwater sequences contai ni ng only thi nand

poorly defined coal seams.

The economic seams in ascendi ng strati graphi c sequence are the Lower

2. Lower I, Middle 2, and Middle 1. hereafter referred to respectively

as the L2, L1. M2 and MI. The position of these seams in the sequence

and the inferred relationship to previous terminology is indicated in

Figure 3.

A massive dolerite sill was intruded at the top of this sequence

during the Jurassic, and now comprises the uppermost unit of the total

sequence represented.

3.3 Igneous Geology

All igneous intrusives mapped at Mt. Nicholas have been doleritic in

character and are assumed to be contemporaneous with the massive

Jurassic sill mentioned above, which although severely eroded still

has a maximum thickness of over 200m in the Mt. Nicholas area. The

base of the sill is obscured by talus deposits and has not been

mapped, however, it appears to be reasonably regular and at approxi­

mate ly 650m in e1evati on. The absence of feeders underlyi ng thi s

material is inferred from the results of a major gravity survey of the

area (Leahman. 1980).

By contrast. Huntsmans Cap to the north of the range and on the edge

of reserve areas in two seams, is inferred to be a feeder plug from

the elevation of its base (450m) and the verticality of its surface

structures.

A major dolerite dyke radiates southwards from Huntsmans Cap into the

northern sector of the seam reserve areas. The surface expression of

this strw;;ture is discontinuous, and magnetic profiles across

extensions of the observable strike have been recorded in order to

TCD:RP9:F:2
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interpret the extent of the structure at depth. Shallow concealment
of a major igneous body between the surface exposure and the assumed
source (Huntsmans Cap) is not i ndi cated, however, some sub-surface
continuation is evidently present to the south (i.e. into the main
reserve areas). The extent of this was not ascertainable due to
masking effects of dolerite talus.

A small dyke recorded in GY43 has not been traced elsewhere.

3.4 Structure

Structures .of the three seams of principal economic significance (L2,
M2 and Ml) as interpreted from all of the data to hand, are shown
respectively by Enclosures 7, 8 and 9. The L2-Ll interval is thin and
regular, so that the structure of the Ll broadly parallels that of the
L2.

Substantial reV1Slons of the previous interpretations are indicated,
largely as a result of intensive drilling on the southern side of the
range, which has confirmed the existence of a considerable departure
from the antjcipated strike and thus obviated the requirement for a
number of north-south trending faults which had been previously
postulated.

Even allowing for variations in the strike however, there remain
considerable variations in the dip of individual seams which could be
interpreted as roughly east-west trending faults (See Enclosure 7,
near GY1l9). These are, however, not generally refl ected in the
structures of other seams and it is therefore possible that they
represent differenti a1 compacti on effects ari si ng from channel
development both in and below the coal measures. In either event some
fracturing of the seams could be anticipated on the margins of such
zones.

The large basinal structure superimposed on the regional gradient in
the area of GY34, 37 and DOM13 may have originally represented a swing
back to the more northerly strike apparent on the southern side of the
range. It is possible that it has been created by drag or displace­
ment associ ated wi th the emplacement of the Huntsmans Cap plug or

TCD:RP9:F:3
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other major intrusives lower in the sequence. An apparently similar
structure shown on the M seam structure maps (Enclosures a and 9) to
the south and east of GY44 results from an inexplicably thin M2-L2
interseam thickness in GY44 (see Enclosure 11).

The interpretation of the major faults near DOMa and GY44 remain, with
the deposit still seen as a graben structure limited by these to the
east and west, and by subcrop to the north and south.

Table 3.1 lists the reduced levels of all economic seam intersections,
the elevation differences between these, and the reduced level of the
base of colluvium in all bores drilled to date at Mt. Nicholas.

The cross-sections (Enclosures 2 to 5) give a graphical representation
of the structural interpretation and an indication of the lateral
interseam facies changes.

3.5 Surface Geology

The surface distribution of various stratigraphic units described
under Section. 3.2 is shown in Figure 2.

The most significant feature of the surface geology as related to
mining and mine planning is the extensive blanketing of the subcrop by
doleritic colluvial material, discussed in further detail under
Section 4.1. Development of this can range from scattered surface
boulders to valley infilling deposits over 100m in thickness. The
thickest intersection so far recorded is 121. 3m in GY132 (Table 3.1).

Outcrop of coal measure strata is generally easily recognisable in
i

creek beds or road cuttings where a superficial soil cover has been
removed. The coal, however, tends to weather in outcrop and is not
generally exposed in representative section without considerable
excavation.

TCD:RP9:F:4



-------------------­TABLE 3. t • SUMMARY OF STRUCTURAL DATA (PAGE 1).

Colluvium
Bor~ Collar RL RL HI. RL Hl.-MZ MZ RL MZ-U U RL U-12 12 RL T.D_ RL

OM ~ 559.9 559.9 536.3 22.2 514.1 80.1 434.0 3.3 430.7 309.2

OM 13 537.4 537.4 462.6 12.9 449.7 75.5 374.2 2.9 371.3 308.9

y 24 603.8 497.5 442.0 10.3 < 431.7 74.6 357.1 2.6 354.5 237.3

26 610.6 501.5 448.8 }j.9 432.9 • 73.8 359.1 3.5 355.6 269.7

28 593.5 527.9 452.8 23.9 428.9 73.0 355.9 3.3 352.6 258.5

31 '417.6 408.5 N.? 393.2 297.6

33 467.2 467.2 448.1 27.4 420.7 72 .9 347.8 3.2 344.6 .334.3

34 480.5 462.9 449.0 N.? 375.7 365.8

35 356.1 < 299.4 Co 1 uvlum Only 299.4

36 486.2 475.2 473.4 15.4 458.0 W.O 379.1 368.4.
527.5 < 484.2 andoned Se ~ GY 46 484.237 A -

38 391.4 < 316.4 Col uvium· ( nly 316.4

39 590.5 583.6 464.8 . 14.2 450.6 75.7 374.9 2.6 372.3 364.6

40 583.8 552.8 463.9 26.3 437.6 73.2 364.4 3.3 361.1 354.3

41 448.8 420.8 347.0 4.8 342.2 330.8

42 579.7 558.0 454.9 11.2 443.7 W.O 363.8 343.6

43 559.1 515.8 436.4 20.8 415.5 70.6 344.9 F.O 320.8

44 506.4 500.4 443.4 12.1 431.3 362.2 339.5

45 510.9 506.1 478.8 74.9 403.9 2.6 401.3 395.3
46 527.4 459.4 449.4 W.O W.O 327.8.

472.8 a"I106 493.3 456.6 W.O 382.3 372.7
eJt

108 456.5 456.5 388.6 2.9 385.7 347.3 0

109 351.1 344.5 344.1 332.8 0
l\:l

116 355.6 339.6 No earns In tersect ed 330.6 r::;
117 392.8 380.8 348.0 5.0 343.0 338.3



--------- -- - - - - - - - - •.
TABU 3.1 : SUMHARY OF STRUCTUllAL DATA (PAGE 2) 650030

Colluvium
Bore Collar lU. RL r!l. RL Ml-MZ HZ RL HZ-U URL U-U U:RL T.D. RL

119 577.7 545.4 461.4 13 .5 447.9 73.0 374.9 3.7 371.2 363.0 '

120 394.5 389.3 350.9 5.0 345.9 340.5 .

121 349.9 347.1 No S ams Ip erseete d 331.6 .

122 475.0 474.2 457.0 444.7

123 463.0 458.0 427.3 21.6 405.7 69.7 336.0 I- 4.6 331.4 321. 7

124 453.6 453.6 449.6 449.3

127 473.0 469.0 432.8 424.5

128 473.5 465.7 441.8 25.3 416.5 409.5

130 457.2 457.2 421.0 415.2
I

132 620.7 499.5 442.3 22.0 420.3 71.9 348.4 3.7 344.7 336.8
l

135 458.1 458.1 448.7 440.1 I

.',

136 453.1 453.1 425.6 416.6

137 357.1 357.1 352.3 5.1 347.2 341.1

138 372.1 372.1 354.8 4.9 349.9 341.1

141 458.8 456.6 452.3 22.7 429.6 416.3,
142 393.3 388.3 335.5 4.1 331.4 331.6

143 355.2 351.2 340.2 5.3 334.9 330.7

146 352.0 <334.6 C'o 1 1 uvium 0 1 y 334.6

151 - 524.1 523.9 450.3 25.2 425.1 74.0 351.1 3.5 347.6 337.7

157 393.0 393.0 349.6 5.4 344.2 338.5

164 355.8 355.8 350.4 5.6 344.8 337.5

166 364.0 364.0 335.4 3.4 332 .0 327.6
167 468.7 463.8 430.0 423.3

168 472.7 472.7 448.9 26.3 422.6 12.5 350.1 3.3 346.8 340.2

173 357.9 357.9 351.9 4.8 347.1 347.1
If.B. : Selll1 Separation are floor o floor

N.P = Not Pres nt; W.O. = l<Iashed Out; ~ .0. s' Faul ed Out
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4. MINING CONSIDERATIONS

4.1 Colluvium

Extensive surface deposits of dolerite colluvial material blanket the
southern side of Mt. Nicholas and parts of the northern side. These
deposits conceal an older morphology which in many areas bears little
resemblance to that seen today. Consequently the deposits are subject
to rapid lateral changes in thickness even where apparently uniform on
the surface.

Enclosure 6 represents an attempt to reconstruct the original surface
from the accumulated bore data. From it in association with Enclosure
1 can be deduced an estimate of the likely thickness of this material
at any 1ocation.

The material exhibits considerable variation, ranging from high angle
uncemented talus deposits on upper slopes, to the more mature deposits
of boulder clay consistency generally found at seam levels. The
latter are prone to landsliding and there is recent evidence of this
on both sides of Mt. Nicholas. The significance of this in relation
to mine entry location is immediately evident.

4.2 Oxidation

Oxidation is unlikely to involve significant degradation of the coal,
which being low in reactive macerals (see Section 7.7.1) is not
particularly susceptible.

It may, however, be severely deleterious to roof and floor conditions
due to the softeni ng of argi 11 aCeOUS bands in the confi ni ng strata.
Softening of seam stone plies will also occasion material handling and
treatment problems.

Oxidation effects can be thus anticipated wherever there is movement
of groundwater, and in this context the proximity to the base of
colluvial ~aterial will probably be more significant than the depth of
burial or distance to subcrop. The existing data is, unfortunately,
inadequate to test the veracity of these assumptions.

TCD:RP9:F:5
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4.3 Interseam

Isopachs of interseam material are represented in Enclosures 10, 11
and 12. The nature of thi s materi a1 and its 1ike ly i nfl uence on
support requirements are fully dealt with in Section 5. The figures
referred to indicate that in areas where mining operations are
contemplated in separate seams, the interseam is of sufficient
thickness for these operations to be generally regarded independently.

Rapid variation in interseam thicknesses indicated in some areas
contributes to significant differences in the structure plans for each
seam (Enclosures 7, 8 and 9), and may be attributable to differential
compaction effects arising from the development of channel structures.

4.4 Intrusives

These have been mapped at the surface and intersected in one borehole,
GY43. It is not known whether the L2 seam at thi s site has been
faulted out or ingested, however, the general pattern of other dykes
recorded in the area suggests the former as bei ng the more 1i ke ly
alternative. Evidence that the intrusion penetrated higher in the
sequence is shown by a bi-modal reflectance and unusually soft coal in
the M1 seam, although there is no evi dence of sill i ng. The prob­
ability that the dyke is emplaced along a fault is the sole basis for
its assumed direction as indicated in the reserve plans.

No ·anomalous seam intersections were associated with a large dyke
outcropping between Mt. Nicholas and Huntsmans Cap in boreholes
drilled nearby CDOM 13, GY42). The width and extent of this feature
at seam level is unknown.

4.5 Faulting

Normal faulting with displacements of the order of five metres and
upwards have been indicated by the results of drilling and are shown
on the structure plans (Enclosures 7,8 and 9).

TCD:RP9:F:5
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Delineation of smaller faults along the southern flank of the mountain
is substantially a function of the drilling density, and these faults
must be assumed to exi st in other areas where the dri 11 i ng is more
wi de ly spaced.

Significant east-west faults/flexures shown in the areas of GYl19 and
GY44 on the L2 and M2 seam structure maps respectively, appear to
result from rapid interseam thickness variations and are not reflected
in the structure maps of other seams. It is, however, possible that
faulting may be associated with these at seam level.

4.6 Washouts

The large washout shown on Enclosure 10 and other maps and resultant
in the removal of the L seam sequence at GY46 is assumed to be related
to large areas of sandstone roof to the L1 seam to the north of this
area and in the south-western reserve area. In the former location
this sandstone is mildly erosive and appears to work downwards through
the L seam sequence southwards, 'suggesting a point bar type of
deposit. The transition back to normal roof south of GY46 is relat­
ively rapid, .suggestive of a bend in the channel which would then be
concave northwards at this point. Maximum incursion of the channel
deposit into the coal horizon would represent the point of greatest
stream velocity and thus probable maximum curvature on the bend.
Whether the structure is actually a large channel curving to the north
east as shown, or a meander plain of different orientation on which a
single or several meandering channels may be located, could be
indicated by further drilling but will only be ultimately resolved by
mining.

A washout in the M1 seam at GY45 is outside the reserve area of the
seam and of no apparent consequence to mi ni ng other than as an
indication that similar undetected structures may exist elsewhere.

The i nterpretati on of a washout referred to in the previous report
(Wo11ff et. a1., 1981) as havi ng removed the 11 seam in GY43 is
thought to have resulted from a mis-correlation of the L1 seam in that
bore with the L2 elsewhere.

TCD:RP9:F:7
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°4.7 Water and Gas

Water is not expected to pose a seri ous prob1em in any future Mt.

Nicholas workings except in proximity to the base of colluvial

deposits as already discussed. Of particular significance in this

aspect would be areas where the base of this material is flattish in

proximity to a seam reserve or where it forms a natural channel for

the migration of groundwater into lower parts of the deposit. The

present investigation has not identified any problem areas in this

respect. In most instances the dip of the seams will preclude water

pondages in face areas which under current mine planning will gener­

ally be driven up dip, i.e. to the north and west.

No gas emissions have been noted from bores or coal cores in the Mt.

Ni cho1as area .

4.8 Stress

Proximi ty of outcrop on both sides of the potenti a1 reserve shoul d

have resulted in considerable relief of lateral stress. An increased

vertical loading in the area where this relief could be assumed to be

minimal (i.e. remote from seam subcrop) should help to ensure a

reasonab ly uniform stress fi e1din the greater part of the reserve

area, free of rapid changes which can cause problematic mining

conditions. Vertical loading will naturally be severe in subcrop

situations where surface i nfl uences may compromi se roof and fl oor

integrity. Maximum depth of cover at L2 seam level under the Nicholas

Range is approximately 470m, corresponding to a probable vertical

stress of 11800 kN/m2 .

TCD:RP9:F:8
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5. SEAM DEVELOPMENT

5.1 General

As mentioned in Section 2.3, one of the problems encountered in
evaluating the Mt. Nicholas resource was in the definition of what
would be regarded as a mineable section.

In numerous seam intersections, the roof and floor are not clearly
defined, but represented by a series of transitional lithologies with
di ffuse boundari es frequent.lY exhibiti ng 1atera1 faci es vari ati ons.
This could result in the definition of stratigraphically non equiv­
alent mining sections in adjacent holes, stratigraphically equivalent
sections that did not represent the optimum mining section at both
locations, or at worst, sections which were nei ther equivalent nor
optimum.

As a result, seam intersections cored during the 1982 programme were
sampled in smaller plies, with particular emphasis being given to the
separate sampling of lithologies in proximity to the preferred
mineable section boundary. The mining roof or floor was usually taken
as the point where the relative density of the "seam" material
exceeded 1.80, corresponding to an ash content of approximately 50%.
Where this criteria failed to uniquely define a mineable seam section
(for instance, in seam sections having heavy stone bands) the
appropriate section was selected on the basis of:

(a) Mineability (usually indicated by the thickness of the band or
the amount of coal between it and the roof or floor);

(b) The overall effect on seam quality and washability of the total
seam which inclusion of the additional material would be likely
to have;

(c) Stratigraphic, hence analytical equivalence to mineable sections
as defined in surrounding bores.

TCD:RP9:G:1
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As a resul t of thi s exerci se, some mi nor redefi ni t i on of mi neab1e
sections in seams of the previous drilling programme took place, this
being the basis of any discrepancies occurring between the tabulated
mineable seam thicknesses and depths presented in Table 5.1, and those
previously promulgated.

The seam isopach plans (Enclosures 13-16) are derived primarily from
mineable sections in cored boreholes. As it was not possible to
identi fy mi neab1e secti ons in non cored boreholes any anomalous ly
thick intersecti"ons recorded in these were assumed to represent more
than the mineable section. Thinner than expected intersections were
honoured unless considered attributable to oxidation.

All of the following discussion and the tabulated and graphical
information elsewhere in this report relates to the mineable section
as described above.

5.2 Seam Correlation

In the light of new information from all of the slim hole drilling
completed in 1982, all of the seam correlations of the previous
programme were rechecked. Two main changes emerged:

(a) The Lower seam intersected in GY43 was interpreted at the L1 seam
rather than the L2 seam. Thi s change was supported by the
analysis of the coal and the overall structure in the area,
although the seam graphic section bears similarities to both
Lower seams in nearby boreholes. As a result of this change the
need for a postulated washout in the L1 seam has been obviated
and the L2 seam is presumed to have been faulted out or ingested
by a fault or dyke near its projected horizon. The roof of the
recovered seam bears little resemblance to that expected of
either of the lower seams and does not apparently support either
interpretation. The floors of the two seams are similar.

(b) The L1 to L2 seamspl it was traced northwards from GY26 as a
rapidly thinning band which leads to the ultimate coalescence of
the two seams in the vicinity of GY24. The roof of the L1 seam

TCD:RP9:G:2
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in this area is an erosive sandstone, and the remaining II coal
is sufficiently thin to have been previously incorporated with
the l2 seam. The II appears to eventually lense out towards its
projected north western subcrop. Over much of the northern area
it is sufficiently close to the II seam to be regarded as part of
the mineable section, and this case has been assumed for reserve
calculation.

5.3 lower 2 Seam

5.3.1 Distribution and Thickness

The l2 is the basal coal unit of economic significance and thus
defines the perimeter of the total reserves, which are contained
within an area of approximately 10km2 . It occurs over the whole of
this area with the exception of the washout occurring at GY46 , which
also appears to affect the intersections occurring in GY36, 42 and 106
also. The Seam Isopach is included as Enclosure 13.

The seam attains a maximum thickness of just over 2.75m near Huntsmans
Cap and thins principally to the south, but to a lesser degree east
and west. Areas of minimum seam thickness (approx. 1.3m) correspond
with areas of inferior quality, being generally in the area of the
southern subcrop but particularly in the south west.

5.3.2 Composition

The l2 seam is comprised essentially of dull coal, generally
subdividable into an upper and lower ply by a light coloured marker
bed which typically has a high gamma response. The lower ply is
generally thinner and has a preponderance of mudstone and shaly coal
bands. The coal itself tends to be generally brighter towards the
base of the seam.

Graphic seam profiles are included as part of Appendix 3.

TCD:RP9:G:3
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5.4 Lower 1 Seam

5.4.1 Distribution and Thickness

This seam develops a mineable thickness only in the southern part of
the prospect, thinning steadily north towards the ultimate merger of
its remains with the L2 seam in the north east, and its abrupt
truncation by a major washout in the vicinity of GY46 to the north
west. Its maximum thickness so far recorded was 3.5m in a non cored
borehole, GY142. In a nearby cored hole (GY166) the mineable thick­
ness was 2.35m. The maximum thi ckness recorded ina cored borehole
was 2.64m in GY28.

Over much of the area of its thickest development, the L1 seam
contains a lower section up to a.75m thick comprised of inferior coal
and numerous bands. The effect of mi ni ng above thi s woul d be to
enhance yield without significantly lessening the tonnage of saleable
reserve; the seam height would, however, be considerably lower than
desirable for optimum production and too low for projected main
development headings which under present plans (Fluor, 1982) are
located in this area.

The two seam section alternatives are presented in the seam isopach
plan, Enclosure 14. Reserves (Section 8) are calculated on the
thicker seam section alternative.

5.4.2 Composition

The L1 seam is similar to the L2 seam in being comprised generally of
dull coal. Some of the plies have surprisingly low inherent ash
content, however ash levels are generally moderate to high and reflect
a generally heavy degree of banding of the seam by shaly coal and
mudstone p1ies.

Where the seam as a whole is of mineable quality, the inferior plies
are generally concentrated towards the base, raising the possibility
of mining section alternatives as discussed under 5.4.1.

TCD:RP9:G:4
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5.5 Middle 2 Seam

5.5.1 Distribution and Thickness

A seam isopach plan for the M2 seam is included as Enclosure 15. The
seam is of mi neab1e thi ckness only in the north east of the area,
where it attains a maximum recorded thickness of 2.82m in GY45. The
thickening in this area is, however, largely attributable to band
development, and is accompanied by a commensurate decline in quality.
Recovery of an unexpectedly thin intersection of the seam from GYI06
during the recent programme has resulted in a contraction of the
apparently available reserve area to the north-east.

5.5.2 Composition

The M2 seam is usually comprised of dull coal with occasional brighter
bands but a generally insignificant proportion of shaly coal. It
contai ns one consi stent si 1ty marker band 0.4-0. 5m below the top of
the seam with a thi ckness of up to 60mm. Otherwi se the seam is
generally band free, the exceptions being GY45 as previously noted,
and a silty band very close to the seam floor in the vicinity of GY36
and GY119.

5.6 Middle 1 Seam

5.6.1 Distribution and Thickness

This seam has a mineable thickness exceeding 3m on the eastern
boundary of the area. There is a progressive thinning to the west
accompanied by some splitting which renders the seam unmineable in the
western and north western areas of the deposit. The area of thickest
development on the eastern side corresponds to an area where first
workings in the seam were developed as part of the Mt. Nicholas Mine
in 1937.

5.6.2 Composition

The Ml seam is similar to the M2 seam in that it contains predomin­
antly dull coal with moderate inherent ash levels and a generally

TCD:RP9:G:5
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freedom from shaly coal. It does, however, have a considerably

heavier band content, particularly in the west of the area where this

is related to the development of splits. The heaviest bands are

generally in the upper portion of the seam, giving rise to problems

associated with mineable seam definition and reserve extension into

these areas.

..
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--------------------TABLE 5.1: SEAM DEVELOPMENT DATA (PAGE 1)

BORE MI. SEAM HZ SEAM U SEAM 12 SEAM

Thickness Floor Depth Thickness Floor Depth Thickness Floor Depth Thickness Floor Depth
(m) (0) (m) (m) (m) (m) (m) - (m)

,,~ ~''''"''!

DOM 8 0.25 23.57 0.68 45.82 1.83 125.88 _2.59 . 129.16
I 1 :" .:.-

DOM 13 0.95 74.79 2.18 87.68 0.461.7 ..., 163.21 2.79 166.05
GY 24 1.69 161.84 1.03 172.13 • 0.40 246.66 2.58 249.28

26 1.45 161.83 0.91 177.74 1.22 251.51 2.48 255.02
28 1. 76 140.68 0.75 164.62 2.64 237.57 2.04 240.87
31 Abs. "t 1.96 24.41
33 1.06 19.05 0.56 46.52 2.49 119.35 1.71 122.53
34 2.14 31.50 Abs. "t 2.05 104.81
35 Col luvium Only

36 (0.5 ) 12.80 1.53 28.25 Wast ~d Out 1.57 107.17
37 BorIe Abandoned (See GY 46)

38 Co' luvium Only

39 0.63 125.65 1.20 139.88 1.72 215.54 1.90 218.12
40 0.49 119.89 0.96 146.14 2.20 219.42 2.11 , 222.65
41 2.45 101.86 1.55 106.66
42 0.69 124.81 1.14 136.01 Wash ed Out 2.06 215.87
43 3.29 122.71 0.72 143.54 1. 78 214.19 Faulted Out (1)

44 2.55 62.95 2.74 75.12 0.58. 141.80 2.32 144.18
45 2.82 32.15 0.64 106.2.9 (2.20) 109.64 ~

Colt46 1.36 78.03 Wash d Out Washe Out 0
106 0.17 36.72 Wash d Out 1.61 110.99 0

108 0.43 67.88 2.86 70.80 ~

.....
.
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TABLE 5.1: SEAM DEVELOPMENT DATA (PAGE Z)

BORE Kl SEAM HZ SEAM 1J. SEAM 12 SEAM

Thieme"" Floor Depth Thiekne"" Floor Depth Thielcne"" Floor Depth Thiekne"" Floor Depth
(m) (m) (m) (m) (m) (m) (m) (m)

109 OX. (7.0 ),
116 No Seams Insersee ed

• (2.6) (44.8) (1. 7) (49.8)117

119 0.78 116.26 1.06 129.77 1.44 202.75 2.25 206.46
120 (2.6 ) (43.6) (1.5 ) . (48.6 )
121 No Seams Intersee ed

122 (0.9) (18.0 )

123 1.78 35.72 1.03 57.35 2.30 127.04 1.37 131.60
124 0.92 4.02

GY 127 (1. 7) (40.2 )

128 (1.2) (31.7) (0.9) (57.0)

130 (1.4) (36.2)

1.32 1.95 178.39 (1.0) 200.32 1.62 272.29 1.67 276.01

135 (0.7) (9.4 ) ,
136 (0.5 ) (27.5 )

137 (1.8) (4.8) (1.3) (9.9)

138 (2.3) Cl7.3) Cl.3 ) (22.2)

141 (0.6) . (6.5 ) (1.0) (29.2 )

142 (3.5) (57.9) (1.4) (61.9 )
0'>

143 (2.1> Cl5.0 ) (2.1> (20.3 ) Cor!
0146 Col uvium Only
0

151 2.00 73.79 1.05 98.97 2.19 172.97 1.77 176.46 ~

~



------------~--.---~TABLE 5.1: SEAM DEVELOPHEllT DATA (PAGE 3)

BORE Ml. SEAM HZ SEAM U SEAM U SEAM

Thickness Floor Depth Thickness Floor Depth Thickness Floor Depth Thickness Floor Depth
(m) (m) (m) (m) (m) (m) (m) (m)

157
I 2.48 43.42 1.46 48.76

164 OX 5.37 1.40 10.92,
l66 .

2.35 28.60 1.77 32.00
167 1.61 38.77
168 1.17 23.73 0.76 50.04 2.47 122.53 1.56 125.90
173 1.34 10.76

.

OX - Sea oxid ised. no representativE section

( )- . Val e inexact (nor cored hole or insufficient ore recovery) ,

a
Col
<:
c
..,:;
Col
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6. GEOTECHNICAL ASSESSMENT

6.1 Introduction

The geotechnical aspects of the 1980 to 1981 exploratory drilling were
analysed in the mining geology report by Wollff (1981) and were also
included in the pre-feasibility study by Dames & Moore (1981). A
separate study of underground mining conditions was produced by
Barrett, Fuller & Partners (Fuller, 1981). SUbsequently a review of
roof support requirements was prepared by Barrett, Askew, Fuller &

Partners (Fuller, 1982).

This section incorporates the results of the 1982 drilling programme
and the previous mining geology report to give a general appraisal of
the engineering geology with particular reference to roof and floor
conditions of the mineable coal seams. A revised classification of
roof support is also presented, derived from the initial concepts of
the previous authors. Reference should be made to the geotechnical
and mining engineers' reports (Fuller, 1981 & 1982) for a more
detailed analysis of roof support design and costs and for a synopsis
of underground mining conditions in adjacent mines.

6.2 Site Work

6.2.1 Core Logging

The· rock core was logged on site to provide a qualitative assessment
of geotechnical properties in addition to the routine lithological
strata description. Information noted was an estimate of the rock
strength, the rock quality designation (RQD), slaking potential,
degree of weathering and the presence of joints.

This information is presented for the roof and floor strata of each
mineable seam, defined as encompassing 5m above the roof of the seam
and 2m below the floor respectively, in the borehole records in
Appendix 1. The coal seam sections refer to the preferred mi ni ng
sections, whi ch have been se1ected wi th respect to coa1 qua1i ty and
may not necessarily correlate exactly with the geological boundaries.

TCD:RP9:C:1
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The rock strength classification follows the recommendations of the
Geological Society of London Engineering Group (Anon, 1970) as
follows: -

SCOA Unconfined Compressive TermCode Strength MN/m2

R1 <1.25 Very weak
R2 1.25 to 5 Weak
R3 5 to 12.5 Moderately weak
R4 12.5 to 50 Moderately strong
R5 50 to 100 Strong
R6 100 to 200 Very strong
R7 >200 Extremely strong

It should be noted that the rock strength field values given in the
borehole records are entirely qualitative, being derived from visual
assessment by a geologist, and have not been corrected to allow for
field or laboratory test results. For this investigat.ion in part­
icular, comparison of the field assessment. with point. load test and
laboratory unconfined compression test results suggests that the
geologist's field value can be one order too low. In particular, a
quoted value of R3 for strata below the M2 seam wi 11 generally
indicate rock that is moderat.ely strong rather than moderately weak.

It should also be noted that the core from boreholes GY24, GY26 , GY38
and GY31 was re-logged to obtain the engineering parameters after the
core had been stored in core boxes for at least six months. Although
the effect.s of thi s storage peri od were taken int.o account it is
possible that field estimates may not be immediately comparable with
those of later boreholes logged contemporaneously. The estimated
slaking potential in particular is liable to be most affected.

6.2.2 Point Load Testing

Poi nt load tests were carri ed out on representative samp 1es of the
rock core from the full stratigraphic column in boreholes GY108, GY119
and GY123. The results of these tests, together with the results

TCD:RP9:C:2
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6.2.4 Piezometers

6.2.3 Sampling

The locations of roof and floor samples are indicated in the approp­
riate position on the borehole records in Appendix 1.

65004634-

sent to Melbourne University for geotechnical
additional information on roof and floor

Se1ected samples were
testi ng to provi de
conditions.

Unconfined (uniaxial) compression tests, with determination of tensile
strength by the Brazi 1ian di sc method were made on four samples. The
results of these tests, together with moisture content, dry density,

Representative core samples of lithological units were taken through­
out the overlying strata with particular emphasis on roof and floor
strata. These samples were wrapped in aluminium foil and sealed with
wax into sections of PVC pipe to preserve moisture content and
structural integrity. These samples were transported to Melbourne for
storage and geotechnical testing.

The point load strengths of the roof and floor strata for each coal
seam are shown at the appropri ate depth on the borehole records in
Appendix 1.

previously obtained from the earlier boreholes, are given in Appendix
2. All the tests were axial and the field values have been corrected
to the equivalent 50mm size value, Is(50). (Broch &Franklin, 1972).

Standpipe piezometers were installed in boreholes GYl57 , GY166 and
GY167 to allow piezometric water levels to be monitored. These
comprised 30mm PVC pipe slotted over the coal interval with a sand
filter and sealed with bentonite. The details of the installations
are given in Table 6.5 The piezometers were installed at LIl seam
level in boreholes GY157 and GY166 , and at Ml seam level in borehole
GYl67.

6.3 Laboratory Testing

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



•••••'.
••••
I

••
I

•
I
I
I

•
I

- 35 -

650047

elastic modulus and Poissons ratio are given in Table 6.3A. The
results of similar tests on the previous geotechnical samples are
given in Table 6.38.

Slake durability tests were made on 10 selected roof and floor
samples, the slake durability indices· (the percentage of intact
material retained after two slaking cycles) being given in Table 6.4.
Duncan Free-swelling coefficients were determined for three of these
samples and these results, together with the results of the previous
Duncan free-swelling tests are also incorporated in Tabel 6.4.

6.4 Ground Conditions for Lower 2 Seam

6.4.1 Lower 2 Seam Roof Conditions

The main distribution of lithotypes forming the roof strata is shown
on Enclosure 22. The L1 seam, where present, overl ies the L2 seam
with a 'mudstone' separation varying from 0.04m to 4.15m in thickness,
the isopachs for this separation being shown on Enclosure 22.
Diagrammatic cross-sections showing the nOI'th-south variation in the
separation are given on Enclosures 17-20. The characteristics of each
roof lithotype zone are described below. All references to coal seam
thickness in this and succeeding sub-sections mean the preferred
mining section, not necessarily the geological thickness.

(a) Silty Mudstone Zone

It can be seen from Enclosure 22 that in general the mudstone
separation thins northwards until interrupted by the sandstone
washout facies, re-emerging to the north between the washout and
the subcrop. It also appears to thin towards the south-east. The
main axis of the thickest part follows a north-east-south-west
trend through borehole GY157.

Examination of the lithological logs for the cored boreholes
indicates that in detail, the bulk of the thickening of the
separation is due to silts and fine sands. The sequence includes
laterally gradational silty mudstones, siltstones and fine
grained sandstones. At attempt has been made on Enclosures 17 to

TCD:RP9:C:4
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19 to delineate the silty mudstone - fine grained sandstone type
from the more clayey mudstone type within the seam separation.
Corre1ation is, however, di ffi cul t as they tend to be super­
ficially similar and lacking in distinguishing features and were
not necessarily identified in the field as a separate engineering
group.

In engi neeri ng terms silty mudstones differ from mudstones in
having a tendency to be more massive, less prone to slickensiding
and intraformational shearing and to have a higher overall
strength. The mean point load strength for all strata within the
separation is 1.23 MN/m2 whereas the mean value for mudstone only
is 0.69 MN/m2 • In addition, rockbolt holes in silty mudstones
should be less liable to smearing of the sides and should give a
more satisfactory bond with resin anchorages.

It is thus suggested that although the anchor zone for L2 seam
roof bolts in the southern and south-eastern parts of the site
could lie within a 'mudstone' sequence, an acceptable anchorage
will nevertheless be found therein due to the presence of the
silty mudstone facies. This zone is marked on Enclosure 22 as
the silty mudstone zone.

Notwithstanding this, the immediate roof rock will still be
largely mudstone, as can be seen on the cross-sections, with a
maximum thickness of up to about 1. 6m. The roof support design
will therefore be required to support a relatively thin, probably
thinly bedded, immediate mudstone roof with a suitable anchorage
provi ded by the overlyi ng si 1ty mudstone type of inter-seam
strata.

(b) Coal L1 Over Mudstone Zone

This zone constitutes the thinner part of the mudstone separation
where the inter-seam parting varies in thickness from about O.lm
to 1.6m and occurs mainly over the central part of the site.
There is a local thickening about an axis trending through
boreholes GYl19 and GY132.

TCD:RP9:C:5
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As mentioned above, the mean point load strength for the mudstone
fraction of the parting is 0.69 MN/m2 which corresponds to moder­
ately strong rock. The mean value for tests on sandstone within
the first 3m of roof strata is 0.71 MN/m2 • This confirms the
previously held view, (Fuller, 1981, page 24), that there is
little significant variation in intact rock strength between
mudstone and sandstone. The former, however, is laminated which
will allow bedding partings to develop under stress release
conditions. This in turn will lead to a reduction in the effect­
ive thickness of the rock 'beams' spanning the opening to the
extent that they will cease to be self-supporting. In addition,
there is 1i ke ly to be other defects such as joints and shears
which will add to roof instability.

It is known that the mudstones are sometimes liable to rapid
slaking but this is considered unlikely to be a problem in the
main mudstone roof zone, except possibly where significant
groundwater inflows occur. Slake durability tests on mudstone
roof samples from boreholes GY132 and GY151 showed i ndi ces of
98.8% and 95.2% respectively. Slaking could be of serious
concern near the subcrop around borehole GY166 where weathered
strata occur within the roof. Slake durability indices for roof
strata from borehole GY166 showed indices of 93.0% and 65.7%
respectively for siltstone and mudstone samples.

It is envi saged that, except for the subcrop area and areas of
groundwater ingress, where increased facial support may be
required, the general roof support requirement will be to create
beams of at least one metre thickness in mudstone strata with the
overlying Ll seam providing a suitable rock bolt anchorage.

For the coal Ll over mudstone area north of the 0.3m isopach, the
general comments given above apply. It is assumed,' however, that
north of this isopach it is likely that both seams will be taken,
in whi ch case reference should be made to the Ll seam roof
conditions in sub-section 6.5.1.
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(c) Sandstone Zone

The sandstone represents a major washout the cuts through the L1
seam and into the L2 seam, reaching its maximum effect in the
area of borehole GY46 where the L2 seam itself has been
completely eroded. The sections on Enclosures .17 to 20 show
diagrammatically the relationship between the strata and the
transgressive sandstone.

In engineering terms the sandstone is moderately strong and
massive with few or only partly developed bedding planes. Outcrop
mapping carried out during the previous investigation, (Wollff
1981, page 27) revealed very widely spaced near vertical joints,
with the major joi nt set stri ki ng north-south and a secondary
orthogonal set striking east-west.

Previous studies by Fuller (1981, page 24) suggest that a 6m span
sandstone beam would need to have a minimum thickness of 0.43m to
avoid tensile cracking. As the proposed system would be for a
shorter span of 4.5m to 5.0m, and as the sandstone is typically
very thi ckly bedded, it is concl uded that the sandstone roof
should be largely self-supporting. There may, however, be
instances where intersecting joints produce large unstable blocks
in the roof. These will need to be pinned in place with dowels
or bolts or propped. Rockbolts in this situation need not be
tensioned but will probably have to be inclined to intersect the
discontinuities.

Other potential mining hazards are small basal erosion gullies or
channels within the washout, described in the Duncan Mine at
Fingal (Kind, 1980). These could protrude into the coal by up to
one metre and coul d have a wi dth of 10m to 20m. They are gener­
ally oriented parallel to the long axis of the washout which in
this case means an east-west alignment.

The sandstone has a sharp erosional contact with the underlying
strata which is likely to facilitate strata separation. This
could be particularly troublesome where a thin mudstone or coal
is to be left in the roof immediately beneath the sandstone, as

TCD:RP9:C:7
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can be expected to occur around the margins or the washout. In
thi s si tuati on the mudstone is 1i ke ly to peel away from the
sandstone as roof deformation takes place. Extensive facial
support such as bolted mesh will be required to prevent this or
alternatively the unstable mudstone could be removed during
mining to leave a clean sandstone roof.

Given a condition of sound sandstone roof, stresses will be
transferred into the walls which act as buttresses. This should
not present a problem for the coal which is considered to be
stronger than the sandstone. If, however, there is a thin
mudstone 1ayer present immedi ate ly below the sandstone, these
stresses are likely to induce squeezing and overbreak within the
mudstone when mi ni ng in the peri pheral areas of the washout.
Additional support such as props may be required in these areas.

(d) Sandstone Over Coal Ll Zone

This zone may be academic in that all or part of the Ll seam will
be taken with the L2 seam. In the event of total extraction the
roof will be massive sandstone as described above. If the
proposed mi ni ng hori zon 1eaves a thi n 1ayer of coal or carbon­
aceous mudstone in the roof it could lead to a difficult support
condition as the coaly layers will probably readily delaminate.
As previously discussed it may be preferable to mine the whole of
the coaly strata to leave a clean sandstone roof.

(e) Sandstone Over Mudstone Zone

Thisis the small area between the washout and the L2 seam
northern subcrop. The base of the washout increases in elevation
to the north as indicated by the mudstone isopachs with a maximum
recorded mudstone thickness of 1.14m in borehole GY31. No
i nformation is avai 1ab1e on the thi ckness beyond that or on
whether the Ll seam re-appears, in part at least, in the subcrop
area.

Roof conditions are likely to be worse in this zone than else­
where due to the factors of bed separation at or below the base

TCD:RP9:C:8
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of the sandstone as descri bed above and the hi gher degree of

weathering nearer the subcrop.

The 1ithology log for borehole GY31 shows moderately strong to

strong unweathered carbonaceous mudstone with a potential for

rapid slaking in the immediate roof, followed by very weak to

weak weathered mudstone. In borehole GY34 the strata is

moderately weak unweathered mudstone, the single point load·test

result being 0.13 MN/m2 (equivalent to weak to moderately weak

rock). The Duncan free-swelling coefficient at 3.10% is higher

than average which indicates the possibility of slaking and

friable rock conditions.

The overlying sandstone should provide a suitable bearing stratum

for resi n-anchored rockbo1ts but the roof support des i gn shoul d

allow for bolted mesh in places with mudstone as immediate roof.

Where the cover is less and the sandstone itself weathered and

susceptible to slaking, such as at borehole GY31, consideration

may have to be given to the anchorage section of rockbolts to

achieve the required carrying capacity.

6.4.2 Lower 2 Seam Floor Conditions

The lithological logs indicate variable floor strata including

mudstone, silty mudstone and siltstone. In general the silty mudstone

and siltstone will give better floor conditions as they are stronger,

more competent and less prone to slaking than mudstone. East of a

line through boreholes GY41, GY132 , and GY42 reasonable floor condit­

ions can thus be expected. Slake durability tests on floor strata

from boreholes GY132 and GY166 gave results of 99.4% and 81.9%

respectively.

On the west wide of the site the floor tends to be mudstone with a

thickness varying up to 1. 12m. Slake durability tests in this area

range from 85.5% in borehole GYl51 to 73.6% in borehole GYl06. The

Duncan free-swelling indices tend to be high, all results being

greater than 4%.

1CD:RP9:C:9
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In general it can be said that floors will tend to swell to a certain
extent but, as the strata are moderately weak to moderately strong,
and in the absence of any evidence to suggest adverse stress condit­
ions, it is unlikely that heave will be a significant problem. This
assumes that pi 11 ar des i gn is adequate to safeguard agai nst mi ni ng
induced stress concentrations that could be detrimental to floor
stability. Also the propensity to slake does not appear particularly
high so that this factor can probably be discounted for typically dry
run of mine conditions.

On the other hand, slaking and softening could be locally severe if
water is allowed to stand on mudstone floors, which in turn, will
resul tin unacceptable rutti ng in areas subject to heavy traffi c.
Should water be present in the mining areas, precuations should be
taken to avoid ponding on roadways.

6.5 Ground Conditions For Lower 1 Seam

6.5.1 Lower 1 Seam Roof Conditions

The main distribution of lithotypes forming the roof strata is shown
on Enclosure 23. Diagrammatic north-south sections showing the
variation in roof strata are given in Enclosures 17 to 20. The
characteristics of each roof lithotype zone are described below.

(a) Mudstone Zone

This zone covers the cental and eastern parts of the site. Tent­
ative isopachs for the thickness of the mudstone layer forming
the roof are shown on Enclosure 23. The mudstone appears to
thicken about an east-west axis through borehole GY132 with a
secondary axis of thickening running northwest-southeast through
borehole GYl19 , directly superimposed on a similar feature noted
in the mudstone parting above the L2 seam (Enclosure 22).

The mean value for the point load strength of the mudstone roof
is 0.51 MN/m2 indicating moderately strong rock. The intact rock
strength is, however, of secondary importance to the rock
defects; as discussed in subsection 6.4.1(b) above, the mudstone
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tends to be laminated and jointed which limits its capability to
form competent roof beams.

The mudstone may also be suceptible to slaking although in the
fairly constant climatic conditions of an underground mine and in
the absence of groundwater inflows, roof slaking should not be a
major problem. There is a suggestion from boreholes GY45 and
GY132 that a significant part of the mudstone sequence is silty
mudstone, which is less likely to slake than mudstone. A slake
durability test on silty mudstone from borehole GY45 gave a value
of 96.3% which is virtually non slaking.

It is concluded that regular roof support is needed to maintain
structural integrity and prevent delamination of the roof in the
mudstone zone with a provision for increased support such as mesh
in areas of highly fractured rock or groundwater ingress. The
mudstone is overlain by strong sandstone which will provide a
suitable medium for anchoring rockbolts.

(b) Sandstone Zone

The sandstone zone is more extensive for the II seam than the l2
seam, being present not only over the whole of the northern part
but also along the west side as far south as borehole GY168.

In general terms the sandstone is moderately strong, massive and
essentially self-supporting as discussed in subsection 6.4.1(c)
above. In boreholes GY24 and GY28, however, the immediate roof
is a more laminated sandstone, overlain in the case of borehole
GY24 by highly fractured siltstone. Additional support will be
required in these areas.

The peripheral areas to the sandstone zone are also potentially
troublesome where the sandstone transgresses or interleaves with
mudstone to give a mudstone veneer in the roof. Extensive facial
support or cleaning off is likely to be necessary for this
condit·ion.

TCD:RP9:C:1l
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(c) Mudstone Over Thin Sandstone Zone

At the southern end of the sandstone zone, there is a narrow zone
where the massive sandstone interleaves with the mudstone to give
a thin sandstone in the immediate roof overlain by mudstone. This
zone extends from borehole GY33 through GY41 to GY123. Borehole
GY41 is excluded from this zone on Enclosure 23 because the
proposed mi ni ng hori zon 1eaves O.25m of carbonaceous mudstone
beneath the sandstone.

The roof sandstone increases in thickness from west to east, from
O.16m in borehole GY33 to 1.03m in borehole GY123. It is
generally too thin, allowing for defects, to be considered as a
seIf-supporti ng beam and thus wi 11 requi re rockbo1ti ng or other
support to prevent delamination and to maintain sufficient
thi ckness of competent strata. The sandstone shoul d, however,
produce a clean roof which should eliminate the need for close
facial support such as mesh, and possibly Wstraps, depending on
the frequency of jointing.

The rockbolt anchor zone will be in varying rock types" including
mudstone or carbonaceous mudstone in the case of borehole GY33
and GYl23; it would be prudent to check the soundness of this
anchor zone by testing the capacity of rockbolts.

(d) Carbonaceous Mudstone Zone

This narrow zone along the subcrop has been differentiated from
the mai n mudstone zone because of the vari ab1e, weak to moder­
ately weak roof rocks which include mudstone, carbonaceous
mudstone and coal.

Borehole GY41 has O.25m of carbonaceous mudstone and coal below
O.49m of sandstone and siltstone, which presents the difficulty
of supporting thi n, 1ami nated roof strata 1i ab1e to peel away
from the sandstone. A similar immediate roof condition occurs in
borehole GY157 with O.16m of fissile carbonaceous mudstone over­
lain by siltstones and fine grained sandstones, which although
laminated, tend to have few bedding partings. In both cases the
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carbonaceous mudstone will probably require extensive facial
support if not removed.

In the south-east corner at borehole GY166 the coal ri der is
O.58m thick and is overlain by 1.10m of carbonaceous mudstone.
Bolt anchorage tests should be carried out in this area to test
the bonding and shear resistance of the carbonaceous mudstone.
Cons iderat i on may have to be gi ven to increased bond or anchor
lengths. If the coal rider is mined there will still be a
substantial support requirement for a carbonaceous mudstone roof
but the anchor zone would be in massive sandstone albeit
weathered.

6.5.2 Lower 1 Seam Floor Conditions

Apart from the area in the north-east where the L1 seam vi rtually
rests di rect lyon the L2 seam and can be di scounted as a separate
mlnlng horizon, the floor to the. L1 seam is typically a mudstone. This
ranges up to 1.26m thick along the western side of the site where the
total thickness of the inter-seam separation comprises mudstone.
Elsewhere the mudstone grades downwards into silty mudstone as
discussed in the L2 seam roof conditions in subsection 6.4.1(a).

The best floor conditions for the L1 seam are probably in the area
encompassed by borehole GY123 , GY168 , GY151 and GY132. Withi n thi s
area the clayey mudstone is less than O.llm thick except for borehole
GY43 where a thickness of O.46m of mainly carbonaceous sheared
mudstone was recorded. The potentially worse floor conditions in
borehole GY43 may however, be a localised feature.

In the subcrop area around borehole GY166 the laboratory tests
indicate the strata to be weaker and more susceptible to slaking. (The
slake durability value was 65.7% with an unconfined compressive
strength of 6.3 MN/m 2 ). The situation appears to improve northwards
at boreholes GY41 and GY123 where the mudstone element decreases in
thickness and becomes less susceptible to slaking.

The general comments on mudstone floors gi ven for the L2 seam in
subsection 6.4.2 are also appl icable to the L1 seam, except that in
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the case of the latter the extent of mudstone floor is much greater,
which increases the probability of localised areas of difficult
conditions.

6.6 Ground Conditions For Middle 2 Seam

6.6.1 Middle 2 Seam Roof Conditions

In general terms the roof conditions for the M2 seam will be worse
than for the L1 and L2 seams as the rock is weaker and more variable.
The mean value of all point load strengths for the first 3m of roof is
0.54 MN/m2 but the median value is about 0.35 MN/m2 , which is equival­
ent to moderately weak rock and is significantly less than the Ll and
l2 seam values. Moreover, some 39% of the results were less than 0.2
MN/m2 which indicates a greater likelihood of weak rock occurring in
the roof.

In terms of lithologies, there are major variations over the total
seam area, the most significant geological factor being the presence
of massive medium grained sandstone in the southern half of the site.
This reaches a thickness in excess of 20m in places where it makes up
the bul k of the interburden between the Ml and M2 seams.

The northern limit of the massive sandstone facies is shown on Enclos­
sure 24. It forms the immediate roof in two areas, west of a line
through boreholes DDM 8 and GY33 and in a central area between bore­
holes GY26 and GY132. In the intervening area the massive sandstone
is separated from the coal by mudstone. Isopachs for this mudstone
have not been presented on Enclosure 24 since it is outside the zone
of mineable thickness. It does, however, reach a maximum thickness of
about 2.0m, local thickening being due to interleaved beds of fine
grained sandstone and siltstone and, in the case of borehole GY40, a
0.53m thick coal seam 1.54m above the roof of the M2 seam.

The massive sandstone is rated R3, that is moderately weak, in the
lithological logs and the mean point load strength from all tests in
this stratum is 1.01 MN/m2 , about the middle of the moderately strong
range. In detail, however, the point load strengths fall into two
distinct sets; the mean of the tests in boreholes GY33 and GY123 is
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2.15 MN/m2 and the mean of the tests in boreholes GY40 and GY43 is
Q.21 MN/m2 • The former reflects moderately strong to strong rock, the
latter, moderately weak rock. In both cases a satisfactory anchorage
for rockbolts should obtain, although the ultimate carrying capacity
of individual bolts will vary widely.

The M2 seam is viable in the massive sandstone lithofacies area only
in the eastern extremity, as indicated on Enclosure 24 in the sand­
stone over mudstone zone around borehole GY45. In this area the
massive sandstone is separated from the M2 seam by mudstones whi ch
increase in thickness towards the east as shown by the isopachs. In
borehole GY45 in particular, the immediate roof is O.49m of moderately
weak 1ami nated carbonaceous mudstone, s1ickens ided in places. Not
only will substantial support be required to safeguard the immediate
roof but increased rockbo1t lengths up to 2.4m long may also have to
be used to reach the massive sandstone unless satisfactory bonding and
carrying capacity can be demonstrated for anchorage within mudstone.

North of the massive sandstone line there is a variety of roof strata
including fine grained sandstone in borehole GY26 that probably
represents the lensing out of the massive sandstone. The general
sequence in the southern part of the siltstone over mudstone zone is a
thin coal over siltstone beds of variable thickness, which in turn,
over1 ie mudstones that form the immedi ate roof. The sil tstone wou1 d
provide the rockbo1t anchorage and the isopachs give the thickness of
mudstone between the base of the siltstone and the top of the coal.
This represents a somewhat academic situation since the M2 seam is,
for the most part, less than 1.5m thick.

In the localised area around borehole GY34 , the thin coal has
disappeared and the lithological log indicates 1.22m of silty fine
grained sandstone over 2.03m of mudstone. Laboratory tests on a
similar mudstone roof sample from borehole GY36 , which is in an
adjacent non viable part of the siltstone over mudstone zone, showed
an unconfined compressive strength of 3.4 MN/m2 with a Duncan free-

. swelling coefficient of 3.46%. Mining conditions could be difficult
because of weak and potentially rapid slaking mudstone in the
immedi ate roof and because the over1 Vi ng sil tstone, whi ch is the
obvious rockbo1t anchorage, is 2.0m or more above the coal seam. The
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siltstone is, moreover, only rated as weak rock and may have a reduced

carrying capacity on the standard rockbo1t bond length, particularly

near the subcrop where weathering will be more pronounced.

The remaining area in which the bulk of the mineable coal occurs is

the thi n coal over mudstone zone. The thi n coal band vari es from

O.36m to O.92m in thickness and is overlain by mudstone. The strata

between the thi n coal and the M2 seam are typi cally mudstones, si lty

in places. The immediate roof strata appears to be invariably carbon­

aceous mudstone.

Roof support conditions in this zone are likely to prove difficult.

In the first instance the immediate roof will probably be laminated

and sl i ckensi ded thus requi ri ng extensive support. In the second

instance the thin coal, although presumed to be an acceptable anchor­

age poi nt, occurs at a varyi ng di stance above the roof, whi ch means

varyi ng the rockboIt 1engths accordi ng1y. The i sopachs on Enclosure

24 indicate the height of the base of the thin coal above the roof of

the M2 seam. This suggests that, ideally, 1.8m rockbo1ts would be

used in the north-east half of the 1.0m to 1.5m isopach plan interval

and 1. 5m rockbo1ts in the south-west half. Rockbo1ts in excess of

1.8m would be required to the north-east of the 1.5m isopach. Alter­

natively a standard length of say, 1.8m, could be used throughout at

closer centres provided a satisfactory anchorage can be established.

6.6.2 Middle 2 Seam Floor Conditions

The floor is i nvari ab ly a thi n carbonaceous mudstone over mudstone,

silty mudstone, siltstone or fine grained sandstone, except in

occasional places near the southern subcrop where the coal rests

directly on siltstone or sandstone. In the central part of the viable

area around boreholes DOM 13 and GY44 the carbonaceous mudstone/mud­

stone element is about O.8m thick, thinning to the south-west to less

than O.3m in boreholes GY42 and GY46.

In general, this mudstone floor stratum for the mineable coal area is

rated R3 in strength (moderately weak), does not di sp1ay s1aki ng

potential but does sometimes contain slickensided joints. It should

not present any undue mi ni ng problems. Neverthe 1ess, there wi 11 still

TCD:RP9:C:16



I
I
I
I
I
I
I
I
I

•
I

•
I
I
I
I
I
I
I
I

- 48 -

650060

be a certain amount of swelling and softening which will be exacer­

bated if water is allowed to stand on the floors. Areas of heavy

traffi c shoul d therefore be kept free from pondi ng. The underlyi ng

silty mudstone, siltstone or sandstone type of rock is not considered

to present any major problems of instability, swelling or slaking.

Floor conditions improve to the south-east in borehole GY45 where the

mudstone floor, albeit sheared, is only O.10m thick. However, there

is a deterioration in conditions to the north-east around borehole

GY34 where the mudstone sequence reaches 1. 42m in thi ckness. The

upper O.55m of mudstone forming the immediate floor is potentially

slaking and contains several slickensided 450 joints. The rock

strength is R2 (weak), confirmed by point load tests in this case,

which indicates generally weaker strata in this area than elsewhere.

In addition there is a thin very weak mudstone band O.55m below the

floor which could induce heave.

6.7 Ground Conditions For Middle 1 Seam

6.7.1 Middle 1 Seam Roof Conditions

Enclosure 25 shows the conditions with respect to the roof strata

lithologies. Massive medium grained sandstone swings across the area

in an arc through boreholes GY44 , GY24, GY132, GY28 and GY33 and also

encompasses the whole of the south-east corner. It forms the

immediate roof in the southern part centred around borehole GY43. To

the· west and north-west the sandstone is separated from the coal by a

mudstone sequence, the isopachs for which are depicted on Enclosure

25. Oi agrammat i c cross secti ons showi ng the roof 1itho1ogies are

shown on Enclosure 21.

The immediate roof sequence typically contains carbonaceous mudstone

which is invariably laminated, weak and susceptible to slaking.

Extensive support, including mesh, will be needed to maintain safe

working conditions wherever mudstone is to be left in the roof.

For a rockbo1t support system the mass ive sandstone is the obvi ous

anchor medium and it is apparent from Enclosure 25 that it is not more

than one metre above the roof over the area of mi neab1e coa1. The
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sandstone is rated as either weak or moderately weak in the borehole

records and thi sis borne out by the poi nt load test resul ts. In

parti cul ar, the medi an value of poi nt load strength is about 0.16

MN/m2 which falls roughly on the junction of the weak and moderately

weak categories. This indicates the sandstone is significantly weaker

than the other massive sandstones in the succession that form the

anchoring medium for lower coal seams.

In terms of a standard rockbolt supported roof design a greater

density of support wi 11 be required for the M1 seam as the load

capacity of the bolts will be less and there is a possibility of an

occasional failure to generate significant bond strength in individual

rockbolts. It would be prudent, in any case, to carry out tests on

rockbolt anchorages to prove the validity of the chosen system.

Alternatively, fully grouted rockbolts could be used to eliminate

individual anchorage failures although a greater number of rockbolts

will be required to achieve the same supporting effect.

Close to the subcrop, roof conditions will deteriorate such that

rockbolting may not provide adequate support. Borehole GY36, although

outside the viable coal area, indicates what can be expected with

shallow bedrock cover. near the northern subcrop. The massive sand­

stone is highly weathered and very weak and the intervening 0.66m of

carbonaceous mudstone is also hi ghly weathered and reduced to the

consistency of stiff clay. The mudstone will swell upon exposure and

rapi dly spall from the roof. Extensi ve support wi 11 obvi ous ly be

required. Tensioned rockbolts would help to preserve the integrity of

the mudstone with W straps to spread the load at the face. Several

resi n cartri dges woul d probably be necessary to generate suffi ci ent

carrying capacity which may require rockbolt lengths in excess of 2m.

Fully grouted rockbolts would have little effect in creating a beam

effect in the mudstone and eventually the full dead load of the

mudstone would be transferred via the straps and mesh to the section

bonded in sandstone. In both cases it is doubtful whether the tensile

strength of the highly weathered sandstone is high enough to allow the

formation of a self-supporting beam within a practical thickness.

Alternative methods of passive support such as props, bars and lagging

may have to be considered for peripheral areas of the M1 seam.
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6.7.2 Middle 1 Seam Floor Conditions

Mudstone, including carbonaceous varieties, forms the floor everywhere
except for the area around borehole GY43 where the coal rests directly
on siltstone. The mudstones are typically moderately weak but are
weak in places, notably around borehole GY123 where there is 0.24m of
very weak mudstone over weak siltstone and sandstone. There are also
indications that the floor strata are occasionally potentially rapid
slaking, for example in boreholes GY28, GY33 and GY132. In boreholes
GY24 and GY42 the fl oor is made up of the deteri orated lower coal
section of Ml seam compri sing very thi nly to thi nly bedded coals,
carbonaceous mudstones and mudstones.

In general the floor conditions will be similar to, but somewhat worse
than for the M2 seam, as the mudstones appear weaker and will be more
susceptible to swelling and softening. Areas of heavy traffic should
be kept free of water to reduce the risk of softening and rutting. The
underfloor strata are more variable and thick bands of more competent
siltstone and sandstone are less common. Heave does not appear likely
to be a significant problem but cannot be ruled out for local areas of
very weak floor.

6.8 Groundwater

The previ ous seri es of exp1oration boreholes, descri bed in the 1981
SCOA Mining Geology Report (Wollff, 1981, p.41) incurred no signifi­
cant ingress of groundwater whilst being drilled. No additional
information was gained from the deeper holes of the 1982 exploration
programme. As it is known that the nearby Mount Nicholas and Cornwall
Mines were relatively dry (Fuller, 1981), the previous conclusion that
the proposed mine should also, for the main part, be an essentially
dry operation, remains valid.

Some additional information has been obtained, however, from the areas
of shallow coal beneath the colluvial cover at the southern outcrop.
Table 6.6 gives the standing water levels recorded in open holes and
piezometers- in this area. It would appear that there is a water table
attributable to the L2 seam in the area south of the M2 seam subcrop.
The water 1eve1 readi ngs i ndi cate a s1ight gradi ent in the same
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direction as the dip of the coal seam, boreholes GY157 and GYl66
showing standing water levels approximately 7.5m and 16m respectively
above the base of the L2 seam. As the open hole readi ngs in nearby
boreholes are similar to the piezometric levels, it is probable that
this water arises from within the Ll and L2 seams.

The general conclusion with respect to groundwater inflow is that the
coal seams in the subcrop zone may act as aquifers of limited storage
capacity but liable to seasonal fluctuation. The quantity of ground­
water encountered is not likely to be significant, except possibly in
fault zones. The main detrimental effect of even limited groundwater

Further to the north, just beyond the Ml and M2 seam subcrops, water
level readings in the open boreholes tended to show a water table at
about the level of the Ml seam. Some of the boreholes were dry and
borehole GY127 showed an anomalous level 28.46m above the base of the
M1 seam, possibly associated with a fault; borehole GY168 ~Ias the
only deep hole in the area and the standing water level therein was
50. 87m below the M1 seam.

650063- 51 -

The colluvium in this area is relatively thin, being less than 2.5m
thick from boreholes GY141 to GY168 , increasing to 12.4m in thickness
in borehole GY130. In the latter the standing water level coincided
approximately with the base of the colluvium. The general indication
is that the groundwater derives from the coal seams rather than the
co11 uvi um and that there is 1i kely to be 1oca1, probably perched,
water tables in the individual coal seams. However, the colluvium,
although thin and typically of low mass permeability, is nevertheless
likely to have high local groundwater flows through piping during and
subsequent to heavy precipitation. This could in turn lead to
recharge of the coal seam aquifers in the subcrop zone.

Boreho1es GY157 and GY166 are located. on ri dges of hi gh rockhead
separated by a deep buried valley with an approximately north-south
axis through borehole GY41. This valley feature will undoubtedly be a
locus of subterranean water flows through the colluvium and may thus
provide a· means of feeding groundwater into the coal subcrops in the
valley sides. The overlying strata may also tend to be water bearing
particularly where it is thin and weathered.
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6.9 Roof Support Classification

An initial classification of roof conditions was made by Dames &More
(1981) in their pre-feasibility study as follows:-

Comment

not easily controllable
even when employing
extensive support

controllable when employ­
ing adequate support

not likely to require
extensive support

mudstone with no suitable
anchor above

Lithology

sandstone and/or thickly
bedded siltstone

mudstone with suitable
sandstone or coal anchor
above

Moderate

Poor

Good

1. No support required
2. Roof bolting
3. Roof bolting and timber props
4. Roof bolting, timber props and'RSJ's

Roof areas were delineated accordingly for each mineable seam; however
areas of poor roof were apparently di scounted as bei ng unmi neab1e,
resulting in considerable reserve diminution.

Roof
Conditions

ingress, however, will be the softening and slaking of roof and floor
strata. Thi s, although not necessarily portentous of major
instability, is likely to cause troublesome mining conditions requir­
ing close roof support and drainage measures.

Roof support systems were subsequently reviewed by Fuller (1982) who,
·on the basis of the geological information at the time, derived three
different roof lithotypes, namely sandstone/siltstone, massive
mudstone and laminated mudstone. A classification of four roof
support methods, whi ch i ncl uded the aforementioned "poor roof
condition", was also given. This classification comprised:-
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The roof lithotypes and support classes were not, however, integrated,
and only support class 3 was quoted in the comprehensive table of roof
support requi rements for vari ous headi ng types and wi dths in the
mineable seams. Massive mudstone was not identified but thought to
possibly occur in the roof of the l2 seam where it would require a
similar support to that for sandstone. For 5.5m wide main headings,
for example, the Full er system compri sed four vari at ions on the two
lithotypes.

Rock Type Support

Sandstone (l2 seam) 3 bolts per Wstrap at 3.0m centres plus props
laminated mudstone 3 bolts per Wstrap at 2.0m centres plus props

(l2 seam)
laminated mudstone 4 bolts per Wstrap at 1. 5m centres plus props

(Ml seam)
laminated mudstone 5 bolts per Wstrap at 1. 5m centres plus props

(M2 seam)

With the availability of additional lithological and geotechnical
information from the· 1982 boreholes, a greater· variation in roof
conditions has been recogni sed for each mi neab1e seam. These have
been discussed in the preceding subsections in terms of lithotype
zones. In order to provide practical guidelines for these zones a
roof support classification has been evolved based on the traditional
method of resin grouted vertical rockbolts with Wstraps.

This classification is presented in Table 6.1. It is based essentially
on the 1itho logy and engi neeri ng characteri sti cs of the roof strata
and does not take account of vari at i on resulting from structural
irregularities such as faults or localised joint concentrations. The
state of stress in the ground, which is not in any case considered to
be a significant problem, has likewise been excluded. A discussion of
the pre-mining stress was given by Fuller (1981).

The roof support type has been included in the classification for
comparative purposes to i ndi cate the degree to whi ch the amount of
support is governed by the support class, and should not necessarily
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be taken literally as a recomnrendation. In particular it applies to
main headings of about 5.0m width; support requirement will have to
be increased at intersections and may possibly be relaxed in the
panels and splits.

The application of the classification to each of the mineable seams is
summarized in Table 6.2, assuming a standard bolt length of 1.8m and
res in grouted anchorages. Bo1t 1engths cou1d be reduced to 1. 5m in
places as may be deduced from examination of the mudstone isopachs on
the roof plans, however, bolt lengths of less than 1.8m would not be
suitable for Class 4 conditions.

In mudstone settings care will have to be taken to ensure that
anchorages are carefully cleaned out, preferably with air, to achieve
a satisfactory bond. All rockbolts should be stressed with a nominal
load of 40 kN. As an alternative approach in zones of poor anchorage,
consideration could be given to fully grouted bolts which do not
require post tensioning, although this would require a greater number
per unit area.

The roof support classification has been generated to highlight areas
of potentially difficult conditions, and to assist in planning and
costi ng by provi di ng some idea of support requi rements. It remai ns,
however, an overall and general i zed vi ew and the detai 1s of support
requi rement wi 11 ul timate ly depend on condi ti ons experi enced duri ng
mlnlng. Such experience will determine the need for any modification
or refinement of the proposed support system to suit local conditions.
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TABLE 6.1

CLASSIFICATION OF ROOF SUPPORT

SUPPORT CLASS ROCK TYPE COMMENTS SUPPORT TYPE*

1. Minimal support

2. Routine support

massive sandstone routine support of roof not
required but some treatment
may be needed in discrete
locations.

moderately strong bedded sand- material sufficiently competent
stone, siltstone and silty to form bolted roof beams
mudstone

individual rockbolts as and
when required

3 bolts plus Wstraps at 1.5m
centres

3.

4.

Routine facial
support

Extensive support

incompetent mudstone or carbon­
aceous mudstone liable to
spalling in immediate roof;
sound anchorage above

weak to moderately weak
mudstone, no suitable
anchorage.

routine support to form bolted
roof beams in upper part with
provision for facial restraint
of immediate, unsound rock.

higher support den~ity required,
necessary to test anchorage, may
require increased anchor and
bond lengths. Alternative is
fully grouted bolts. In worst
case may require passive
support in conjunction with or
in place of rockbolts.

3 bolts plus Wstraps at 1.2m
centres plus mesh

5 bolts plus Wstraps at 1.2m
centres plus mesh. Or, fully
grouted bolts and Wstraps at
O.9m centres plus mesh.

TCD:RP9:D:l
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* as per Table 6.1

M2 3
(Encl. 24)

CLASS*

massive sandstone over mudstone zone - less than
1. 5m isopach
siltstone over mudstone zone - less than 1.5m
isopach
thin coal over mudstone zone - narrow strip
between 1.3m and 1.5m isopachs
massive sandstone over mudstone zone - greater
than 1.5m isopach
siltstone over mudstone zone - greater than 1.5m
isopach
thin coal over mudstone zone - except Class 3
areas

650068

AREA

sandstone zone
mudstone zone - less than 1.5m isopach
mudstone zone - greater than 1.5m isopach, 200m
strip along northern subcrop

sandstone zone - except Class 2 areas
mudstone over thin sandstone zone
sandstone zone - peripheral strip on eastern flank
through GY28 and GY128 , area around GY24
mudstone zone - greater than O.5m isopach
carbonaceous mudstone zone
mudstone zone - narrow strip between O.5m isopach
and sandstone zone

sandstone zone
silty mudstone zone
coal L1 over mudstone zone - greater than O.5m
isopach
sandstone over coal L1 zone
sandstone over mudstone zone
silty mudstone zone - 100m strip along subcrop
coal L1 over mudstone zone - southeast corner
around GY166, 100m strip along southern flank of
sandstone zone, areas less than O.5m isopach

TABLE 6.2
SUMMARY OF ROOF SUPPORT CONDITIONS

4

3

3

1

2

2

3

4

1

2

Ml
(Ene. 25)

SEAM

L1
(Ene. 23)

L2
(Ene. 22)

I
I
I
I
I
I
I
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TABLE 6.3A

ROCK STRENGTH TEST RESULTS
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TABLE 6.3B

ROCK STRENGTH TEST RESULTS
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TABLE 6.3B (Cont'd)

ROCK STRENGTH TEST RESULTS
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I 650072

I TABLE 6.4
ROCK DURABILITY TEST RESULTS

I
I Slake Duncan

Borehole Sample Sample Depth Durabil ity Free- swe11 i ng
No. Index Coefficient

I
(%) (%)

GY33 TI2 115.78 - 115.88 2.18

I GY34 T04 102.39 - 1D2.51 3.10

I T07 104.81 - 104.85 4.20

I
GY36 T07 26.47 - 26.59 3.46

T20 107.28 - 107.42 4.75

I GY41 T02 98.47 - 98.57 0.61

T04 99.03 - 99.16 1.77

I T05 101. 86 - 101. 95 4.22

I GY45 TI2 105.99 - 106.16 96.3

I GYl06 T3/4'" 110.98 - 111. 07 73.6111.24 - 111. 35

I GY132 T54 273.84 - 274.02 98.8

T55 276.18 - 276.34 99.4 1.65

I GY151 T24 174.00 - 174.16 95.2

I
T27 176.60 - 176.68 85.5

GY166 TI9 28.97 - 29.19 65.7

I T20 29.42 - 29.60 93.0

T22 32.03 - 32.20 81.9 1.00

I T23 32.20 - 32.41 86.2

I GYl67 T40 40.60 - 40.85 45.2 2.90

I "'combined sample

I TCD:RP9:C:25
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TABLE 6.5

DETAILS OF PIEZOMETER INSTALLATIONS
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STANDING WATER LEVELS
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7.2.1 1981 Analytical Programme

7.2 Sampling and Analytical Specification

Wherever possible the publ ished analyses of washed coal from the
Duncan Colli ery (JCB/QCB, 1978) are presented to provi de a compari son
with coal currently in use in Tasmania. The colliery is located on
the southern side of the Fingal Valley (see Figure 2). Correlation of
the coal with the seams at Mt. Nicholas is uncertain.

650075- 63 -

Analyses were carried out in 1981 on split core sample from the exist­
i ng Department of Mi nes holes DOM 8 and DOM 13, and on whole core
samples from the eleven Shell holes drilled in 1981 which intersected
coal. A few additional analyses were made in 1981 on the whole core
samples froffi the four Shell holes which were drilled and analysed in
1980. All Shell cores had a nominal diameter of 45.1mm, with the

The rapidly increasing volume of this data makes a detailed treatise
on all aspects of seam quality a considerable undertaking which is
cons idered to be outs i de the scope of the present report. It is
anticipated that the reader will gain a general understanding of the
subject matter from the following summary and that the tables and maps
will provide infill data as needed to fulfill specific requirements.

The assessment of quality parameters of Mt. Nicholas coal has
proceeded from a rather tentative determination of raw ash and funda­
mental float/sink testing of the initial samples, to the stage where
there is now considerable accumulated information derived from more
comprehensive float/sink testing, the investigation of more detailed
seam analytical profiles and alternate mining sections, and the
comprehens i ve evaluati on of the combusti on characteri st i cs of the
likely washed product. This will shortly be supplemented by wash­
ability testing which will provide design criteria for the eventual
preparation plant.

7. COAL QUALITY

7.1 Introduction

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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exception of one deflected redrill (GY45A) of nominal diameter 36.5mm.
All of the split Department of Mines cores were of either 36.5mm or
34.4mm nominal diameter.

It was recognised that most, if not all of the coal would require
washi ng to be acceptable in the market place, and analyses were
consequently carried out in the following two stages:

(a) Raw Coal Analysis

Size to -25mm

Float/sink 25mm x D at Relative Density (RD) 1.60, 1.70 and
1.80

Determine apparent RD of raw coal.

(b) Workable Section Composite Floats

Prepare sample of cumulative floats at RD 1.70 from
nominated plies.

Determine:

Proximate Analysis
Specifi c Energy
Total Sulphur
Arsenic
Chlorine
Phosphorus
Hardgrove Grindability Index
Ash Fusion Temperatures (Reducing Atmosphere)
Ash Analysis

7.2.2 1982 Analytical Programme

When the 1981 results were assessed it became evident that there were
considerable ply variations in inherent ash within the seams, and that
analyses of smaller plies than had previously been sampled could give
greater cOf\trol on the selection of appropriate mineable sections and
allow more representative comparisons of equivalent sections.

TCD:RP9:I:2
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Subsequent analysis was carried out in two stages as follows:-

650077

Seam intersections were sub- samp1ed over i nterva1s correspondi ng to

visibly distinguishable lithological units, particular attention being
paid to accurate division in the area of the probable roof and floor
of the mineable section.

fi nes)

Reconstitute plies comprlslng
mineable section in exact pro­
portions from given thickness
and determined RD.
Float/sink 5.6mm x 0 at
RD 1.40,1.60,1.70,1.80,2.00

Determine Mass
Size to -5.6mm (minimum

Divide

On Individual Plie~ ~
Determine True RD

Ash
Proximate Analysis
(if ash <35%)

Determine mineable section
(exclude roof and floor plies
having RD > 1.80) and
calculate composite.

Accordingly, there was some shift of emphasis towards ply sampling and
the definition of raw coal quality criter"ia generally during 1982.

The resultant reduction in overall sample quantities available did not
permit detailed evaluation of washed coal quality criteria, however
existing data of this nature exhibits a general consistency with no
identifiable areas of concern. Further washed coal quality and petro­
graphic information will be provided by the results of the large
diameter drilling programme.

(a) Raw Coal Analysis:

A primary sample sizing of -5.6mm was adopted for the slim core
samples to enable the splitting of the small ply samples for proximate
analysi s and subsequent reconst i tut ion into mi neab1e sections as so
defined for float/sink testing. This sizing is significantly larger
than recommended by AS1676 (1975) for division of ply samples of the
size anticipated, and slightly larger than recommended by AS1661
(1979) in respect of the anti ci pated size of the fu 11 seam samp 1e
reconstituted for float/sink testing. Some compromise was, however,
necessary between these ideals and the necessity to obtain
reproducible results which could be readily reduced to a basis of
comparison with previous and later differently size8 samples.

TCD:RP9:I:3
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Raw coal analyses of Mt. Nicholas coals have generally been restricted
to ash or proximate analyses and Relative Density determination.
These parameters are tabulated for all sampled seam intersections in

Tables 7.10 to 7.13.

The coal seams of the Mt. Nicholas deposit all consist of predomin­
antly dull coal with varying proportions of dull shaly coal and stone

bands. A pronounced lateral variation in the relative proportions of
these basic components is evident in all four seams for which reserves
have been calculated (Lower 2, Lower 1, Middle 2 and Middle 1). Seams
of clean dull coal deteriorate laterally as a result of the progress­
ive admixture of high ash coal or extraneous stone bands. The bound­
aries of the reserves of each of the four seams are partly defined by

the quality variation with respect to ash which ac£ompanies these coal
faci es changes.

650078

If cumulative yield of cumu­
lative floats nearest 20% >
60%, prepare equivalent sample
and determine

True RD
Proximate Analysis
Total Sulphur
Specifi c Energy

In addition to the lateral variation in coal seam characteristics,
there is a stratigraphic differentiation apparent, at least within the
areas of defined reserves. The Lower 2 seam consists of dull coal
with a relatively high proportion of dull shaly coal and a modest

proportion of stone bands. The Lower 1 seam is essentially similar
except that it contai ns a hi gher proportion of stone bands. Un 1i ke
the Lower seams, the Middle seams contain a relatively low proportion
of dull shaly coal. The Middle 2 seam owes its attractive ash levels
to the relative absence of both dull shaly coal and stone bands. The
Middle 1 seam is also relatively, although not so markedly, low in
dull shaly coal, but it does contain a high proportion of stone bands.

(b) Washed Coal Analysis:

7.3.1 General

7.3 Raw Coal Quality

I
I
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Individual ply analyses for seams sampled during the 1982 drilling
programme are represented graphically in Appendix 3.

Enclosure and Table numbers adjacent to further headings under Section
7.3 refer to Raw Coal Ash Maps and Raw Coal Quality Tables respect­
ively.

7.3.2 Lower 2 Seam - Enclosure 26; Table 7.10

The main feature of the Raw Ash plan is a noticeable deterioration in
seam quality towards the south of the deposit, where the seam is
thinnest. There is apparently random variation throughout the rest of
the area, generally within the 28-32% a.d. ash range.

7.3.3 Lower 1 Seam - Enclosure 27; Table 7.11

This is a generally heavily banded and very high ash seam, as shown by
the raw ash levels represented in Enclosure 27. The only areas
offering mineable quality coal appear to be in the south and south
west, and an i so1ated pocket of undefi ned extent i ndi cated by the
analysis of GY119. The seam is, however, only 1.44m thick at the
latter location.

7.3.4 Middle 2 Seam ~ Enclosure 28; Table 7.12

The M2 seam is distinguished among Mt. Nicholas coals by its low raw
ash -content in the area of mineable thickness. Raw ash contents are
1ess than 25% a. d. over the greater part of thi s area, the only
exception being represented by the development of an unusually thick,
heavily banded seam at GY45.

7.3.5 Middle 1 Seam - Enclosure 29; Table 7.13

The M1 seam isoash plan is drawn on the basis of fairly widely
scattered data points in relation to the position and extent of the
reserve. There is, however, an evident and expected deterioration of
the raw coal to the north west, commensurate with the thinning and
splitting in this seam already referred to (Section 5.6).

TCD:RP9:I:5
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7.4 Physical Coal Characteristics

TCD:RP9:I:6

7.4.1 Relative Density

6500BO

(D. D12 x Ash) + 1.18=

(0.010 x Ash) + 1. 30

Apparent RD

True RD =

From consideration of the two relationships given the apparent RD is
some 96-97% of the true RD in the raw ash range containing the bulk of
the reserves. For the purpose of reserve calculation, a flat differ­
ence of 0.04 was assumed.

The fit of the line to the data was much improved, with a correlation
coefficient of 0.97.

For the duration of the 1982 programme, RD's were determined on a true
basis (i .. e. gas displacement) so that only the matter content of the
sample is subject to determination, with the influence of all but the
smaller pore volumes removed. This method on linear regression of the
23 data pairs with less than 40% ash gave the relationship:

The correlation coefficient is 0.87. The apparent RD, whilst
obviously being the most appropriate RD in respect of the calculation
of reserve tonnages, is obviously sensitive to variations in sample
condition and not particularly predictable.

The relationship between the relative density (RD) and th.e air dried
ash content of full mineable seam samples of raw coal is indicated by
Figure 4.

Prior to the 1982 programme, RD's were determined on an apparent basis
(i.e. liquid displacement), resulting in a reasonably wide
distribution of data points and consequently poor definition of the
relationships. Linear regression of the 28 data pairs with ash less
than 40% gives the relationship:
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7.4.2 Hardness and Abrasion

650082

Attempted correlation of HGI with coal ash met with curious results.
Figure 5 shows two distinctly different relationships, viz:

RANGE

46 - 71

52 - 59
57 - 58
51 - 61

54.75
55.67
57.50
56.00
56.00

MEAN

TABLE 7.1
HARDGROVE GRINDABILITY

WASHED COAL

SEAM

MIDDLE 1
MIDDLE 2
LOWER 1
LOWER 2
DUNCAN

(a) The anticipated relationship of decreasing HGI with increasing
ash content, principally relating to the Middle seam samples, and

(b) A reverse relationship of increasing HGI with increasing ash
content, principally relating to the Lower seam samples.

The HGI's for washed coal tabulated below (Table 7.1) show, with one
exception, a very limited variation, and a consistency with Duncan
Colliery coal. The one anomalous value is from the Middle 1 inter­
section in GY43 which is almost certainly heat affected. Disregarding
this one high value, the Mt. Nicholas coals all have Hardgrove
Grindabilities around the mid 50's. Due to the low proportion of
friable macerals, these values are relatively low for the rank of the
coal. They are, however, within the usual design range of most
grinding equipment.

No Hardgrove Grindability Indices (HGI) for raw Mt. Nicholas coal core
have been obtained due to the difficulty of extracting a sufficient
sized sample from a slim core. This shortcoming will be overcome by
the current large diameter drilling programme. Two have been derived
from subcrop samples which are, however, unrepresentative of the
general seam quality (GY124 and GY173).
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It may be concluded that the observed relationship under (a) is caused
by a predominantly carbonate ash mineralogy which reinforces the coal
structure, whereas that under (b) represents an ash mineralogy based
on clays which reduce the strength of the coal. This hypothesis is
rei nforced to some extent by the ash analyses of the vari ous seams
(Table 7.6) which show emphasis on aluminium-silicate mineralogy
(clays) in the Lower seams and iron, calcium and magnesium (carbonate)
mineralogy in the Middle seams. A very high HGI resulted from a very
high ash sample of the L2 seam containing clay weathering products in
GY173. Regression does not produce a significantly good fit to either
set of data to suggest that the relationships may be predictable.

Only one Abrasion Index has so far been determined, for a sample of
the M1 seam at the site of GY123. The determi ned value of 17.5
represents a V.G.P. Index of 70 and thus a coal of low abrasiveness.

7.4.3 Sizing

A number of assumptions have had to be made in relation to the antici­
pated sizing of Mt. Nicholas coal at various stages of its mining,
preparation and beneficiation.

The Rosin-Rammler distribution indicated for run of mine coal by
Figure 6 curve (1) is based on a coal with Hardgrove Grindability
Index of 55 with a nominal top sizing of 200mm, resulting in a
distribution coefficient n of 0.75 and absolute size constant x of
26.5mm. The distribution shown closely resembles that of a steaming
coal of similar rank and hardness from the western coalfield of New
South Wales.

Some reduction of the run of mine coal prior to plant input will be
necessary. If the materiali s fi rst screened at the anticipated
breaker or crusher sizing, a substantial proportion of the coal will
bypass this step and the reduction will not involve significant
comminution in the lower size ranges. Figure 6 curve (2) indicates
the anticipated sizing of the coal after dry screening at 50mm and
crushing of the oversize to -50mm. At this partition the oversize
subject to crushing comprises some 20% of the run of mine material.

TCD:RP9:I:8
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(c) Slimes (-125~m) will be derived as follows:-

2.0% from feed size distribution (see Fig. 6 curve (2)).

1.0% from dilution (6% of ROM - see Reserves Section)

650086

Slimes
Fines
Smalls and coarse coal/reject

- 71 -

-125~m =

125~m - 1mm =
1mm - 50mm =

Prediction of the behaviour of the coal when subjected to wet
processes within the washery is more hazardous, and will constitute
the main source of errors arising from the prediction of proportions
of material in various size streams within the washery, or the
ultimate sizing of the product coal.

Further assumptions have been made in order to derive the size
distribution of the water degraded material within the washery, and to
predict the quantities of material reporting to particular treatment
ci rcuits:

(b) Dilution material and coal will have similar dry size distribut­
ions.

(a) Treatment sizes will be:

Wet pretreatment of larger subcrop and bore samples from Mt.. Nicholas
has indicated an apparent degree of dependence of slimes liberation on
the ash content of the coal, suggesting that the level of dilution
will have a pronounced influence on slimes generation within the
washery. The increase in -125~m material between the dry tumbled and
wet tumbled stages of pretreatment (assuming 2% of -125~m after dry
tumbl ing) has ranged from 5.5% for the L seams at the site of GY123
(which are of inferior coal but are relatively free of bands) up to
30% for a heavi ly banded and i nferi or L2 seam at GY173. It is
envisaged that the results of the larger diameter drilling will
clarify this relationship, however, it is presently assumed that
material derived from the mineable seam will contribute an additional
8% of -125~m material at the washery.
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This assumes that 80% of dilution is water degradable
and that 20% of this component is actually degraded.

7.5% from mineable seam (94% of ROM) as indicated by the wet
pretreatment results.

10.5% Total Slimes.

(d) Fines (125~m - 1mm) will be derived as fo11ows:-

7.0% from feed size distribution (see Figure 6 curve (2)).

4.0% from comminution of larger size fractions as indicated
by the wet pretreatment results.

-0.5% lost through comminution to slimes.
10.5% Total Fines

(e) Smalls and coarse coal/reject are derived by difference to
represent 79% of the total plant throughput.

The resultant size distribution of all material within the plant is
indicated by Figure 6 curve (3).

The ultimate product sizing is arrived at by adjusting the previous
distribution to remove the -125~m component and reducing the influence
of the +lmm fraction by a factor derived from its plant yield (80%
overa11 assumed). Thi s presupposes that that a11 slimes wi 11 be
reject and all fines will be product. In fact this is not the case as
all classification processes are not 100% efficient, and some further
comminution will occur during drying, stockpiling and loading. The
effects of these, however, are not anticipated to be severe, and a
likely size distribution of the total product is indicated by Figure 6
curve (4), which assumes that 10% of the product is halved in size
during these stages. Note that curve (4) is presented to indicate the
likely proportions of marketable material in designated size ranges,
rather than. the overall size distribution of any particular product.

TCD:RP9:I:I0
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Tab1e 7.2 summari ses the size di stri buti ons of the coal at vari ous
stages as predicted on the basis of the foregoing assump~ions, and is
the basis of the curves shown in Figure 6.

TABLE 7.2
ANTICIPATED SIZE DISTRIBUTIONS

Size Range Fractional Percentages
Run Run of Plant
of
Mine Feed Process Product Reject End Product

-125 m 1.6 2.0 10.5 39.9 1.4
125 - 1mm 6.2 7.0 10.5 14.2 13.4

1 - 2 5.2 6.5 6.1 6.6 4.6 6.8

2 - 4 8.0 9.5 7.8 8.5 5.9 9.2
4 - 8 12.0 16.0 13.9 15.1 10.6 15.8
8 - 16 17.0 24.0 20.8 22.6 15.8 22.7

16 - 32 19.0 25.0 21. 7 23.6 16.5 22.2

32 - 50 11.0 10.0 8.7 9.4 6.7 8.5
50 + 20.0

7.5 Washability

7.5.1 General

Washability characteristics at this stage are largely inferred data
derived from simple float/sink testing carried out on samples which
would normally be regarded as being too small or too finely sized for
this purpose. They are, however, complemented by a few results of
more realistically sized samples which indicate a reasonably close
relationship between the two. The approximation approaches equival­
ence at high yield levels corresponding to RD's of separation in the
1.80 to 2.00 range, where most efficient washing of the coals appears
to be feasible. (Refer Figure 7).
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For the purpose of this evaluation it has therefore been assumed that

theoretical yield of ROM material may be directly equated to deter­

mined laboratory yields of the sl im core samples. This has been

assumed only in respect of those size fractions which it is antici­
pated will be ultimately washed (See Reserves Section 8).

As the bulk of the mineable reserves are contained within the L2 seam,

bas i c product criteri a have been adopted whi ch are most relevant to

this seam. A target washed product ash of 22~ has been adopted, as
this equates to the limit to which the seam is apparently readily

washable. The derivation and adoption of this criteria is discussed
under Section 8.7, as are the sensitivities of yield and hence reserve
estimates to variations from this ash level. The theoretical yield

corresponding to a 22y'% ash washed product were obtained by plotting
cumulative floats curves for all of the available mineable seam data

and deducing the appl icable yield by interpolation. In some cases
float/sink testing had been carried out on sections other than the

adopted mi neab1e section and in these instances a yi e1d for the

omitted or erroneously included seam section was estimated. The yield

for the desired section was then calculated by adding or subtracting

as appropri ate the mass-wei ghted cal cul ated yi e1d to or from the
mass-weighted determined yield. This was accomplished by reference to

the sample thickness and RD for the arithmetic weights, and by
determining a relationship between the raw ash and the theoretical
yield for 22~,% ash, to enable an estimate of the yield to be made when

only the ash was available.

This relationship is shown in Figure 8 and may be expressed as:

Yield for 22.5% Ash = 100 - 1.176 (Raw Ash - 22.5)1. 227

The determined accuracy of the relationship appears acceptable for raw
ash 1eve1s not exceedi ng 36-37%. Generally, yi e1ds for the Ml seam
are slightly higher than would be estimated from the equation given.

In general terms the difference in composition between the Middle and

Lower seams as recorded in Section 5 is predictably reflected in their

washability characteristics.
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The re1at i ve ly continuous dens i ty gradation of materi a1 withi n the
lower seams is mani fested in the 1arge proportions of near gravity
material at desirable RD cut points corresponding to the preferred ash
level of the product. This will result in significant proportions of
misplaced material if beneficiation is by a relatively inefficient
process such as jigging. Any bias towards misplacing of floats or
sinks will result in a departure from the indicated ash level.

The Middle seams are comprised of generally cleaner coal with shalier
bands, creating sufficient RD contrast to facilitate higher efficiency
separation with considerably less near gravity material at the chosen
RD cut point, and thus reducing the opportunity for material to be
mi sp1aced.

Theoretical washability as discussed below and presented in Figures 9
to 12 does not include provision for anticipated dilution of run of

mi ne coal by roof and fl oor materi a1.

7.5.2 Lower 2 Seam

Washability curves representative of a typical sample of L2 seam from
within the reserve area are indicated in Figure 9.

All of the curves shown are indicative of a seam containing signifi­
cant proportions of material over a wide range of RD's which may
therefore be difficult to efficiently separate, particularly at RD's

corresponding to ash levels below 20%.

The ±0.1 RO material exceeds 10% of the total sample for RD's less
than 1.80 and product ash levels less than 22%. There is no
plateauing of the ±O.l RD curve and only moderate levelling of the RD

curve above RD 1.70.

At a separation RO of 1.80 the product yield is 82% and product ash is
22%. The ash content of a particle in equilibrium with the solution
is 48%, which is in close agreement with the relationship derived in
Section 7.4,1 between ash and RD. The sinks ash content is 65.5%.
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Indicated yield distribution for a 22Yz% ash washed coal is illustrated

by Enclosure 30.

Lower 1 Seam

Fi gure 10 i ndi cates the washabil ity characteri st i c of an L1 seam

sample located in the south of the reserve area.

All indications point to a coal of problematic washability. Although
a 22Yz% ash product can ostensibly be obtained at a separation RD of

2.00, the indicated yield is only 76% and the amount of near gravity
material is still near 10%. At the indicated RD the inherent ash in
the float fraction may be as high as 60% yet the cumulative sinks ash

is only 76%. The coal would be categori sed as one of excessively
difficult washability under the criteria of Whitmore (1979).

This particular sample is of significantly better coal than some on
the proposed route of the main development headings, which on current
proposals are to be driven in this seam. An adequate assessment of

washery performance may not therefore be appropri ate in the fi rst 18

months of the operation of the mine.

Indicated yield distribution for a 22~z% ash washed coal is illustrated

by Enclosure 31.

The M2 seam generally contains the cleanest raw coal in the Mt.
Ni cho1as area and has inconsequence the best washabi 1i ty character­

istic, as indicated by Figure 11.

The cumulative floats curve is noticeably concave, indicating a rapid
increase in sinks ash at higher RD's of separation as evidenced by the

instantaneous ash curve. There is only minimal near gravity material
at RDs above 1. 80, at whi ch poi nt yi e1ds in excess of 80% can be
anticipated for a washed coal product with only 12% ash. This could
thus be used as a b1endi ng coal with one of hi gher washed ash (i. e.

the Ll) but as the reserve is geographically isolated and unlikely to
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be developed at the same time, it is more likely that yield will be
maximi sed.

Enclosure 32 indicates the theoretical yield distribution of an M2
coal washed to 22~ ash.

7.5.5 Middle 1 Seam

The M1 seam is intermediate in its washability between the M2 and the
l2, as shown by Figure 12.

It is apparently readily washable at RO's of separation above 1.70, at
whi ch poi nt in GYl32 the yi e1d was 82% for a 17% ash product. The
instantaneous ash curve appears to 1evelout at about the 95% yi e1d
level, implying an effective upper limit to washability corresponding
to a 22% ash product.

Enclosure 33 indicates the variation of theoretical yield for a 22~

washed coal ash.

7.6 Washed Coal Quality

7.6.1 General

Analyses quoted in this section are derived from whole seam cumulative
floats at RO 1.70 of seams sampled during or prior to 1981, and from
mineable section cumulative floats corresponding to approximately 20%
ash of seams sampled during 1982. The general specification of washed
analyses at a specific RD had resulted in the analysis of some samples
having unrealistically low yields and ash levels, particularly from
the M2 seam.

All coals ultimately mined from Mt. Nicholas will presumably be washed
to a reasonably constant ash level, thus removing the principal factor
of contrast between the coals from di fferent seams. It is therefore
appropriate to discuss washed coal quality under an analytical
classification rather than on a seam by seam basis, drawing attention
to peculiarities attributable to individual seam coals as the relevant

parameters are discussed.

TCD:RP9:I:15



..
c:

•v..
•Q,

50

90

100

650098

... , 10

10

1.30

I" •

\ ...

I.· .
f'· ••

! •••

!: ::

,

. . ..
\ . .. ...

80

1.40

70

1.60

Author: Cool Division Oat. ,- November 1982
Fig. 12 IReport No: CEPR 31/82 Dra~ing No' 2716 ..

60

1.80

..

50

1.70

CGY 132)

ASH, Percent

40

RELATIVE DENSITY

1.80

Scm

30

1.90

20

2.00

10

+- .... '.>

t. . . ~

. .. ,"

.

. .

1-----+-.. '-t-!'--4\+-f------+-\~.:-:+-+---•• --j..........;\•• :~••_•. •+----~./r....-•..-+.--+--+----++----"'-+'--+-.........J 30
. \ . .. : :/

.\. .... ':'.\. ;I:.

o

70

20

80

50

..• . ... : I !.... ..

1 0 :~~~:.~.~.':-t"t_~.-_·~:·~~~:~-_~.:-·:r_~~~~:'-_-:!r~=~·'_-.~.......--,~.~.~.....:-""'_.~'-._.-+~-_' T.' .... -.~..-+-..-.+._.- ~.-+(....::-:-.1----~+'~
:!.: t. .. + .....

.-.--f-----<-t--+--+---t---j.-.' -+-·,·t--f----i---4'...· ..- O. RDt-"--t--+---tr-'t-'.-'-----II----i

1---------1-.--1\:1+-.:-'. :_'+..-'-'-'1----------1-.-'-'.+-'-''--+ ----+---+-.-+-- -j-"'-*.-::_'t--t--'.+"'-'-"+'_.- ~-_.-j'-'-"--+-'-'--1. 80
I." ..' '\.. . .. ... .1 ..·...• .

. . , .... -+_--+--+1.'----1---+-~IINST. ASH_'----1---+-~_+_~-_+_-,+---___+-~-- _ ,-_
, .. l

.. , '. ". \ I: i . .' ".I \ '.' ..• ',: .. .... ---t--t--+-'\'t-:-.+--.-.-:+.-'+-.-.t-!f.-:-:-'-:1-------1----1 70

..1\, \ . . . \
40 I---I---ti----\---+--+-+ ..--\+---+___---+ -+--+-+--+--+"--1---'-1'If--'--++---+_+-~60

.......' •••• ~\.,... ;.!.~.... I\.CUM.S.. '.N....~S '/ .. '
~._:_.+:_•...J.; :... .' . I\ ... .. . .. •...! .

... \.. ...... \..... .. / , .
.. ... ,.:: ::::: .. , .

. ~ .' +-+-'-+\~'--+--+--+-+-+---t-+--','f--RD_'-'--+-+-+--1

80 '-'--f-'-'-j''-+-'1--+--'_.t-\~:r:f-._._'.+'-.+-_.:_:t-\_••,",.,'. f-:_:-.-j'--+---+---t-.-.-.-j'_..;.!_::+.-'._.+--+-'e-..'-'---I.-'-'-''+-'-"--1 40
\\ ... 1

'\ . . .. :

30

90

I
I
I
I
I ..
I

c:•v..•
I

Q,

en
0
c

I ~

0...
I

c
0
..J
II.

I
1&1
>-...
c

I
..J
;:)

~
;:)

I
CJ

I
I
I
I
I
I
I
I



- 18 -

650099

7.6.2 Proximate Analysis

The d.m.m.f. volatiles as tabulated in Tables 7.14 to 7.17 were
calculated from the proximate and ultimate analyses of the washed
coals according to the formulae:

Summary tables of mean analytical values are included in the approp­
riate part of this text. For a summary of the base washed coal data,
the reader is referred to Tables 7.14 to 7.17 at the end of thi s
Section.

100(V -X)
100-M-MM

0.13A + 0.2S + 0.7C02 - 0.13
1.10A + 0.535 + 0.74C02 - 0.32
Volatile Matter (a.d.)
Moisture (a.d.)
Mi nera1 Matter
Ash (a. d.)
Total Sulphur·
Cal'bon 0; ox; de Reference: CPC (1980)

V =d.m.m. f.

where X =
and MM =
V =
M =
MM =
A =
S =
CO2 =

TABLE 7.3
MEAN PROXIMATE ANALYSES OF WASHED COAL

(CORRECTED TO 20% ASH)

M1 M2 L1 L2 DUNCAN

Moisture a.d. 6.9 6.3 5.8 5.9 5.9
Ash a. d. 20.0 20.0 20.0 20.0 20.0
Volatile Matter a.d. 27.7 25.4 25.3 25.2 23.5
Fixed Carbon a.d. 45.4 48.3 48.9 48.9 50.6
Volatile Matter d.a.f. 37.9 34.4 34.1 34.0 31.7

Volatile Matter d.m.m.f. 35.3 32.3 31.1 31. 5 29.9
Number of Samples (11) (6) (10) (20) (1)

As the ash content of a washed coal is largely a function of its
preparation, it is not an intrinsic virtue and tends to obscure,
rather than hi gh1i ght other detai 1s of the coals proximate
composition. For the purposes of this sub section, it has therefore
been assumed that the ash content of the washed coal is 20%, and other
percentages have been corrected to thi s base. Table 7.3 summari ses
the results on this basis.

TCD:RP9:I:16
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7.6.3 Ultimate Analysis

The sulphur contents, bearing in mind that they are on a dry ash free
basis, are extremely low, enhancing the value of the coal as a fuel.

The mean carbonate content quoted excludes an anomalous value for GY43
where the seam is heat affected. The seam is however, known to
contain "coal balls" (which are probably sideritic) in other areas.

650100- 79 -

The coals are relatively low in hydrogen, a consequence of their low
reactives content, and a principal reason for their relatively low
specific energies. Nitrogen content is normal and should not
constitute a problem in achi evi ng acceptable oxi de emi ss ions duri ng
combustion.

The ultimate analyses set out in Table 7.4 show slight differences
between Mt. Nicholas and Duncan Colliery coal which are probably
attributable to the sl ightly higher rank of the latter (see Section
7.7.2). The differences between Mt. Nicholas coals are very slight;
a perceptible increase down section" in carbon/hydrogen ratios of from
16.2 (Ml) to 16.7 (L2) may reflect a rank effect.

The M1 seam is also distinguished in having a higher and more variable
moisture content which varied from 5.3% to 8.5% on an uncorrected
basis. A lower moisture of 4.2% was recorded in GY43, where the seam
appears to be heat affected.

The M1 seam is immediately distinguished from the other seams by its
higher volatiles; this is not an indication of comparatively lower
rank, but results from its being rich in the reactive maceral
vitrinite (see Section 7.7.1). This effect is the result of a slightly
different depositional environment. The vitrinite reflectance of the
Ml seam is actually hi gher than the other seams on present data.
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Phosphorus contents are generally very low. Only two determi nati ons
yi e1ded val ues that were not 1ess than 0.01. Combusti on of Mt.
Nicholas coal should therefore be free of boiler deposits which can
occur with coals of greater than 0.03% phosphorus.

Chlorine determinations have all been made on coal washed in chlorine
compounds. The resultant values should therefore be regarded as
maxima. The coal has a chlorine content substantially lower than the
0.3% level ~eyond which utilization problems can occur.

The total sulphur content of washed coal was determined for most seam
intersections, and phosphorus has been recalculated from ash analyses
where avai 1ab1e. Two or three arseni c and ch1ori ne determi nati ons
were carried out on samples from each of the four seams. Results are
summarised in Table 7.5

650101- 80 -

Sulphur :ontents of the Mt. Nicholas coals are uniformly low, and very
much in line with these of other Tasmanian coals. Although no deter­
mi nations of the forms of sul phur has been made in vi ew of the low
levels of total sulphur, it can be assumed that most of the sulphur is
present as organic sulphur.

TABLE 7.4
MEAN ULTIMATE ANALYSES OF WASHED COAL

M1 M2 L1 L2 DUNCAN

Carbon d. a. f. 80.25 81.31 81. 67 81. 57 83.30

Hydrogen d. a. f. 4.91 4.94 4.98 4.88 4.79

Nitrogen d. a. f. 1.45 1.42 1. 39 1.43 1.50

Sulphur d. a. f. 0.54 0.41 0.47 0.47 0.45

Oxygen d. a. f. 12.85 11.94 11.52 11.66 10.00

Carbonates A.A 0.24 0.51 0.19 0.55 N.A.

Number of Samples (4) (4) (3) (9) (1)

7.6.4 Minor Constituents
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2. The aggregate of silica and alum;na decreases up section.

3. Fe203, CaD and Mgo all increase up section.

7.6.5 Ash Analysis

650102- 81 -

TABLE 7.5
MEAN MINOR CONSTITUENT ANALYSES OF WASHED COAL

It is not clear whether the changing silica alumina ratio reflects a
decreasing proportion of kaolinite up section relative to other clay
minerals, or whether the coal contains a progressively higher
proportion of quartz. High levels of CaD and Fe203 in the M1 seam ash
from GY43 may be associated with the high level of carbonates in the
ultimate analysis. The intersection (which was heat affec;ted) also
recorded a high level of S03' High levels of Fe203 in the M2 seam ash
of GY34 also corresponded with an unusually high carbonate content.
There is apparently no general re1ati onship, however, between the
level of basic oxides in ash and the amount of carbonates shown in the
ultimate analysis.

From the analyses tabul ated in Table 7.6 the fo11 owi ng trends are
evi dent:

1. The silica alumina ratio increases up section from the Lower 2 to
the Mi ddl e 1.

M1 M2 Ll L2 DUNCAN

Sulphur % 0.42 0.34 0.34 0.35 0.38
Phosphorus % 0.001 0.001 0.002 0.01 0.03
Chlorine % 0.04 0.06 0.07 0.05 Trace
Arsenic ppm As202 1.3 0.8 1.0 0.8 N.A.

Arsenic content of the Mt. Nicholas coals is extremely low with values
of around Ippm. These values are consi stent wi th the low total
sulphur content of the coal, and in particular, with the almost
complete absence of sulphide minerals.
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All of the coals produce a bituminous type ash with attractively low
slagging and fouling propensities. Slagging and fouling factors have
been calculated from ash and coal analyses using the following
formulae:

Slagging factor Rs =B/A x % sulphur in dry coal

Fe203 + CaO + MgO + Na20 + K20
where B/A = --....".,"'-..,.-....,..,,--.,,--..,....,.,,"'--Si02 + A1203 + Ti02

Fouling factor Rf = B/A x % Na20 in ash

Evaluation of slagging and fouling factors is based on the following
criteria.

Fouling propensity LOW
Fouling propensity MEDIUM
Fouling propensity HIGH
Fouling propensity SEVERE

Slagging propensity LOW
Slagging propensity MEDIUM
Slagging propensity HIGH
Slagging propensity SEVERE

If Rf is less than 0.2
If Rf is between 0.2 and 0.5 ­
If Rf is between 0.5 and 1.0 ­
If Rf is more than 1. 0

If Rs is less than 0.6
If Rs is between 0.6 and 2.0 ­
If Rs is between 2.0 and 2.6 ­
If Rs is greater than 2.6

TCD:RP9:I:20

TABLE 7.6
MEAN ASH ANALYSES OF WASHED COAL

M1 M2 L1 L2 DUNCAN

Si02 51. 00 61.60 64.03 60.96 62.88
A1 203 23.27 27.70 29.30 30.68 28.20
Fe203 5.58 4.57 2.68 3.89 5.48
CaO 2.66 0.96 0.35 0.69 0.17
MgO 1. 06 0.95 0.37 0.69 1. 02
Ti02 1.13 1.10 1. 64 1. 22 0.78
Na20 0.30 0.15 0.20 0.23 0.60
K20 0.65 0.57 0.33 0.42 0.67
P205 0.01 0.02 0.02 0.09 0.02
Mn304 0.09 0.05 0.03 0.03 0.08

S03 1.31 0.38 0.27 0.15 0.10

7.6.6 Slagging and Fouling Factors
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The fouling and slagging propensities of all the Mt. Nicholas coals as
well as the Duncan coal are all well within the LOW range. (Reference
CPC, 1980).

Of all the samples analysed from Mt. Nicholas only one, the Middle 1
seam in GY43 , shows indications of ash fusion temperatures low enough
to cause boiler problems. This sample is obviously affected by heat
from an igneous intrusion and is therefore regarded as unrepresentat­
ive. The coal intrusion interaction is probably the cause of the very
high carbonate content of the coal which is in turn responsible for
the low ash fusion temperature. Apart from this one anomaly the ash
fusion temperatures of the Mt. Nicholas coals are all well above the
minimum requirements for conventional thermal coal.

DUNCAN

0;03
0.05

L2LlM2M2

0.03-0.09 0.01-0.04 0.01-0.02 0.01-0.04
0.01-0.07 0.01-0.02 0.01 0.01-0.05

TABLE 7.7
SLAGGING AND FOULING FACTORS

TABLE 7.8
ASH FUSION TEMPERATURES

(0 Celcius - Reducing Atmosphere)

Ml* M2 Ll L2 DUNCAN

1360- 1340- 1560- 1330- 1520Deformation 1410 >1600 >1600 >1600

1470- 1410- >1600 1480- N. D.Spherical 1500 >1600 >1600

1490- 1420- >1600 1500- 1560Hemi sphere 1560 >1600 >1600

1500- 1440- >1600 1520- 1560Flow 1560 >1600 >1600

~. Excludes GY43 .

Slagging Factor Rs
Fouling Factor Rf

7.6.7 Ash Fusion Characteristics
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7.6.8 Specific Energy

The variation in specific energies observed is largely due to ash and

moisture content variation. A linear regression of all Mt. Nicholas
specific energy and ash:moisture data (Figure 13) gives the following
air dried specific energy to air dried ash:moisture relationship:-

Specifi c Energy (MJ/kg) = 31. 49 - 0.33 (Ash + Moi sture)

The relationship appears to hold well for both washed and raw coals,

with an overall correlation coefficient of 0.96. In general Triassic
Tasmanian coals have a moderately low specific energy relative to
their rank and ash. This characteristic results from the very high
proportion of inertinite which the coals contain, inertinite having a
lower specific energy than virtinite or exinite.

7.7 Coal Type and Composition

7.7.1 Petrology

.-
Maceral counts and mean maximum vitrinite reflectance (Romax %) have
been determi ned on whole seam washed coal samples from each of the

Middle 1, Middle 2 and Lower 2 seams. For comparison, petrological

data from two sources (JCB/QCB, 1978; Smyth, 1980) for the Duncan
Colliery coal are listed in Table 7.9.

Petrology of the Mount Nicholas coals 1S very nearly identical to that

of the Duncan seam except in the slightly higher vitrinite reflectance
of the latter seam. The coals have very low percentages of vitrinite
and exinite, and a high percentage of the remainder is semifusinite.
This characteristic, together with their high inherent ash, supports
the concept that the coals accumulated in an environment subject to
frequent periods of oxidation. From a utilization point of view it is
the basis of the relatively low volatility and specific energy of the

coals in comparison with others of similar rank.

The M1 seam is distinguished from the others by a considerably higher

vitrinite content, which appears to be solely at the expense of its
semifusinite content.

TCD:RP9:I:22
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5.96.7

0.67 0.G1

84.7

DUNCAN
(a) (b)

12.2

1.1
65.6

0.67

(~.Cl)

2.6
1. 3 ..

1.3
18.4

((,p)

1. 3 ,:

35.6 c'­

6.6 I"

3.6
3.8
0.4

0.61

2.7
14.8

31. 8 32.9:'" 14.4 9.4

6.1

33.9
2.9

0.55

(u. lJ\

2.2
2.2
Tr

1.1
8.6

(<;H.)
2.2

69.7

14.0

1.1
7.5

0.55

18.3

(~.2,)
1.1
2.2

Tr

(n'lI)
3.2

65.5

1.1

-\
,1:1 \I e, '

LOWER 2 MIDDLE 2 MIDDLE 1
GY34 GY34 GY123 GY43

TABLE 7.9
PETROLOGY OF MT. NICHOLAS COALS

Resinite
Sporinite
Cutinite
Alginite

Volatile matter content is not a reliable. indicator of comparative
rank in the Mt. Nicholas area, the observable contrasts between seams
being generally related to petrological differences.

650107

As indicated by the mean maximum reflectance of its total vitrinite
recorded in Table 7.9, the rank of the coal is low. The M1 sample
from GY43 had an additional reflectance mode at 1.18 which is probably
indicative of the influence of an igneous intrusion intersected at L2
seam level in this bore. A general ascending increase in reflectance
may represent the effect of the massive Jurassic dolerite sill
intruded higher in the section.

EXINITE

VITRINITE

INERTINITE
Fusinite
Semifus i ni te
Macrinite
Sclerotinite
Micrinite·
Inertodetrinite

SEAM
LOCATION

7.7.2 Rank
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Ref: ASK184(1969)

TCD:RP9:I:24

The coal may then be classified as follows:-

7.7.3 Classification

800

Bituminous High Volatile B
800(5) (washed)

International
A.S.T.M.
Australian

650108

In classifying the coal it is assumed that it characteristically has a
crucible swelling number of 0 and that the specific energy on a moist
ash free basis is approximately 29.5 MJ/kg.

Coal from all seams in the Mt. Nicholas area could be regarded as a
hi gh vol atil e bitumi nous steami ng coal wi th medi um to hi gh inherent
ash and low sulphur.
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TABLE 7.10 RAli COAL QUALITY & BASIC llASHABILITY - LZ SEAM (PAGE 1) 650109

MINEABLE 207. ASH PRODUCT 22.51. ASH PRODUCT 257. ASH PRODUCT

BORE TIl.ICKNESS R.D. ASH
(m)

.
YIELD SEP.. RI> YIELD SEP. RD YIELD SEP. lID

DOM 8 2.59 1.43 A 26.7 88.0 2.00 93.5 >2.10 98.0 >2.10

DOli 13 3.31 * 1.51 A 34.6 69.0 1,.75 75.5 >2.00 82.0 >2.10

GY 24 3.02 * 1.56 A 31.2 75.0 1. 73 82.0 1.82 88.0 1.95

26 2.48 1.55 A 30.0 79.0 >2.00 85.5 >2.10 91.0 >2.10

28 2.04 1.52 A 28.8 79.0 >2.00 85.5 >2.10 91.5 >2.10

31 1.96 1.47 A 32.8 76.5 1.68

33 1.71 1.63 A 31.9 64.0 1.59 76.0 1.71 85.0 1.83

34 2.05 1.59 A 27.3 84.0 1.71 91.5 >2.00 97.0 >2.],0

36 1.57 1.54 A 28.3 83.5 1.77 89.5 >2.00 94.5 >2.10

39 1.90 1.52 A 25.9 90.5 >2.10 95.5 >2.10 99.0 >2.10

40 2.11 1.57 A 30.8 80.0 1. 75 87.0 >2.00 93.5 >2.10

41 1.55 1. 72 A 44.8 NIL - 10.0 <1.55 20.0 <1.55

42 2.06 1.49 A 26.5 88.5 >2.00 94.0 >2.10 98.0 >2.10
•

44 2.96 * 1.52 A 26.3 87.0 1.95 93.0 >2.00 98.0 >2.10

45 2.20 1.69 A 36.1 85.0 1.71 73.0 1.86 79.5 >2.10.
106 1.61 1.68 T 34.4 74.0 1. 78 81.0 >2.10 87.0 >2.10

108 2.86 1.63 T 30.8 79.5 2.05 84.5 >2.10 88.5 >2.10

119 2.25 1.63 T 29.9 82.5 1.91 88.0 >2.00 93.5 >2.10

123 1.37 1.64 T 33.9 71.0 1. 70 78.5 1.81 85.0 >2.10

132 1.67 1.63 T 30.0 75.5 1. 70 84.5 1.86 91.0 >2.10

151 1.77 1.65 T 31.5 79.0 1.82 85.5 >2.00 91.0 >2.10

157 1.46 1.95 T 55.6 Not tes ted

166 1.77 1.67 T 34.9 73.0 1.81 79.0 1.94 85.0 >2.10



, ..~--,~ ...--------------------
TABLE 7.10: RAY COAL QUALITY & BASIC YAS1lAllILITY - L2 SEAM (PAGE 2) 650110

MINEABLE 201. ASH PRODUCT 22 -S'x, ASH PRODUCT 251. ASH PRODUCT

BORE TIlICXNESS R.D. ASH
(iii) YIELD SEP.. aD YIELD SEP. aD YIELD SEP. lID

I

1.71 77.0 1.80 84.5 2.00168 1.56 1.66 T 33.6 69.0

173 1.34 1. 74 T 43.0 Al ternat Sec\:ion Tea ed

.

.

,

A - Apparen

T - True

* Includes Upper ply'rd band repr' senting L1 s am and spli t
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TABLE 7. 11: RAY COAL QUALITY & BASIC WASHABILITY - Ll SEAM 650111

MINEABLE 201 ASH PRODUCT 22.51 ASH PRODUCT 251 ASH PRODUCT
BORE THICKNESS R.D. ASH

<m) TIELD SEl?. RD YIELD SEP. RD YIELD SEP. 1m

DOM 8 1.83 1.55 A 38.1 '47.0 1.55 54.5 1.61 64.5 1.68

GY 26 1.22 1.75 A 46.0 Not Tested ,

28 2.64 1.67 A 39.0 60.0 1.72

33 2.49 1.70 A 38.1 56.0 1.71 62.5 1.77 69.0 1.85

39 1.72 1. 75 A 46.1 41.5 1.60 48.5 1.68 53.5 1. 75

40 2.20 1.63 A 35.7 65.5 1.69 70.5 1. 75 77 .5 1.81

41 2.45 1.61 A 39.9 42.0 1.60 50.0 1.65 57.0 1. 70

43 1. 78 1.92 A. 51.9 NIL - NIL - 2.0 1.59

119 1.44 1.65 T 33.5 67.0 1. 76 74.0 1.84 81.5 1.95

123 2.30 1.70 T 39.6 Alternat e Sec tion Tes ~ed - Cf (Y 166

132 1.62 1.76 T 42.6 Not Test d

151 2.19 1.69 T 36.6 70.5 2.00 76.5 > 2.10 82.5 > 2.10

157 2.48 1.68 T 35.9 70.5 1.90 75.5 1.98 81.0 > 2.10,
166 2.35 1. 70 T 37.6 61.0 1. 76 68.0 1.84 74.5 1.92

168 2.47 1.68 T 35.1 70.0 1.84 76.5 1.94 82.5 > 2~00

A - Apparent

T - True



--------------------
TABLE 7.12 RAW COAL QUALITY & BASIC WASHABILITY - H2 SEAM

650112
MINEABLE 20't ASH PRODUCT 22.5"L ASH PRODUCT· 257. ASH PRODUCT

BORE THICKNESS R.D. ASH
(m) YIELD SR:e. RD YIELD SEP. RD YIELD SEP. RD

DOM 13 2.18 1.42 A 20.4 '99.5 - 100 - 100 -
GY 34 2.14 1.51 A 19.3 100 - 100 - 100 -

36 1.53 1.43 A 19.7 100 - 100 - 100 -
42 1.14 1.49 A 28.2 89.5 >2.10 93.5 >2.10 97.0 >2.10

44 2.74 1.39 A 21.8 97.0 >2.00 100 - 100 -
45 2.82 1.60 A 40.5 57.0 1.60 64.5 1. 70 71.5 1.95

46 1.36 1.45 A 21.5 97.5 >2.10 100 - 100 -
119 1.06 1.54 T 24.1 96.5 >2.10 98.5 >2.10 100 -

•

A - Apparent

T - True

'"o,



, ..1' h~--------------------
TABLE 7. 13: RAW COAL QUALITY & BASIC\I'ASHABILITY - HI SEMI 650113

MINEABLE 20.. ASH PRODUCT 22.5.. 'ASH PRODUCT 257. ASH PRODUCT
BORE THIcn"'ESS R.D. ASH

(m) YIELD SEP. RD' YIELD SEP. RD YIELD SEP. RD

GY 24 1.69 1.56 A 30.5 80.0 1.81 ' 86.5 2.00 91.5 >2.10

28 1. 76
.

1.76 A 46.1 61.0 >2.10 66.0 >2.10 71.0 >2.10

! 43 3.29 1.50 A 33.1 74.0 1.67 84.0 1. 91 88.5 >2.10
i

44 2.55 1.54 A 41.0 50.0 1.56 62.0 1.64 71.0 1.80

119 0.78 1.69 T 36.3 72 .5 1.88 78.5 >2.10 84.5 >2.10

123 1. 78 1.55 T 26.1 92.0 >2.10 96.5 >2.10 99.0 >2.10

124 0.92 1.59 T 31.3 Alternat section tes ed - Cf. GY 168

132 1.95 1.56 T 24.4 90.5 1.95 96.5 >2.10 100.0 -,
151 2.00 1.78 T 44.2 62.0 2.00 67.0 >2.10 71. 0 >2.10

167 1.61 1.59 T 27.8 89.0 >2.10 94.0 >2.10 97.5 >2.10

168 1.17 1.63 T 31.9 78.0 1.80 85.0 >2.00 91.0 >2.10

'\..,

A - Apparent

T - True

,
I I ,
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TABLE 7 1~' WASHED COAL QUALITY LZ SEAM (PAGE 1). . -
DOH DOll GY

Bore lb. 8 13 24 26 28 31 33 34 36 39 40 41 42 44 45 106 108 119 123 132 151 166 168

Se~~ Thickness (m) 2.59 3.31 3.02 2.48 2.04 1.96 1.71 2.05 1.57 1.90 2.11 1.55 2.06 2.96 2.20 1.61 2.86 2.25 1.37 1.67 1.77 1.77 1.56

Sample (Cum. Fl. RD) . 1.80 1.80 1.70 1.70 1. 70 1.70 1.70 1.70 1.70 1. 70 1.70 1.70 1.70 1.70 1.70 1.80 2.00 2.00 1.70 1. 70 1.80 1.80 1. 70

Yield 7. 4.1 1.1 72.1 67.6 81.8 9.1 74.4 82.7 79.8 83.5 80.1 56.8 81.9 78.1 58.9 74.8 79.4 84.6 72.4 75.4 76.4 69.5 68.3

Relative Density 1.51 1.52 1.54 1.52 1.53 1.48 1.49 1.48

PrOximate Analysis

Mo1stur~ 7. a.d. 4.8 4.3· 5.0 6.5 5.2 6.5 6.9 6.2 . 5.9 5.8 5.0 7.1 6.6 6.0 6.2 5.8 5.9 5.5 6.3 6.1

Ash 7. a.d. 8.5 Zl.7 19.1 15.8 b1.1 15.2 21.9 9.7 19.8 17.9 19.7 31.6 17.8 16.9 20.9 20.2 19.6 20.9 20.4 20.1 18.8 19.0 20.5

Volatile Matter . 7. a. d. 26.0 28.3 b5.5 21. .6 22.9 3.6 25.9 24.9 24.2 19.8 25.8 24.5 26.6 27.8 26.4 24.0 25.5 27.8 26.2 25.4

Fixed Carbon 7. a.d. 50.1 51.6 8.4 1£,.7 50.0 50.2 147.4 51.0 50.2 42.8 51.4 51.5 46.6 46.6 46.5 49.8 48.5 47.9 48.5 48.0

Ultimate Analysis

Carbon 1,d.a .f. 82.4 82.•1 79.9 81.3 80.9 79.2 81.8 82.6 76.6

I Hydrogen 1,d.a .f. 5.52 5.32 4.95 4.66 4.44 4.63 4.68 4.56 4.59 ,.
Nttrogen 7..d .a.f. 1.55 1.38 1.33 1.41 1.39 1.49 1.51 1.42 1.37 "
SuI phur 1,d.a .f. 0.41 0.31 0.58 0.48 0.45 0.65 0.62 0.44 0.33

,

Oxygen 1,d.a .f. 10.12 0.89 3.24 2.15 12.82 14.03 11.39 10.98 17.11. .
(Carbonates) 7.. A.A. 0.43 0.20 0.09 0.05 0.08 0.10 0.18 0.04 0.44

Sulphur 7..a.d. 0.43 0.26 0.30 0.23 0.30 0.23 0.44 0.37 0.34 0.42 0.48 0.34 0.19 0.35 0.37 0.32 0.41 0.42 0.33 0.40 0.38 ~
Chlorine "'.a.d. 0.03 0.07 0.06 0.02 0.02 0.07 0.10

Phosphorus "oa.d. 0.048 O.Oll 0.003 0.00 0.001 <0.00 <0.00

Arsenic P.P.M. AS, 0, 0.1 1.0 0.5 1.4 0.9

Specif Ie Energy MJ/kg 24.40 25.95 23.89 22 .1' 23.65 24.1 24.12 25.0, 24.~5 20.16 25.67 25.27 22.84 22.00 22.22 23.14 23.18 22.72 23.50 23.00

Hardgrove Grindability 52 51 56 61 58 57 58 56 56 55

Ash Analysis

5i02 58.2 64.3 61.4 60.0 60.0 54.0 56.7 64.2 68.7 65.3 58.5

AI2 O, 34.2 31.3 31.0 31.6 31.2 31.5 31.4 25.0 25.3 28.6 33.4 I

Fe:! 0, 3.94 1.80 3.81 3.65 4.20 7.41 5.10 7.20 2.32 2.80 3.26

Cao 0.59 0.76 0.23 1.20 1.30 0.82 0.80 0.03 0.01 0.49 0.45
.

l'!l0 0.62 0.71 0.42 0.30 0.91 1.48 1.15 <0.01 <0.01 0.70 0.41

Tio, 1.12 0.95 1.08 0.90 0.94 2.08 2.20 0.75 0.75 1.00 1.07

Na,O 0.39 0.28 0.10 0.15 0.21 0.24 0.24 0.54 0.28 0.17 0.06

" 0
0.38 o 77 o 30 o 31 , 0 55 0.52 0.50 0.10 0.20 0'.27 0.26



--------------------
650115

TABLE 7 1~· WASHED COAL OUALITY - LZ SEAM (PAGE Z). .
DOH DOH GY

Bore No ... 8 13 24 26 28 31 33 34 36 39 40 41 42 44 45 106 108 119 123 132 151 166 168

p:! Os 0.52 0.13 0.03 0.06 0.01 <0.01 <0.01 0.02 0.01 0.04 0.05
l'b, 0,., 0.04 0.01 0.06 0.01 0.02 0.06 0.05 0.03 0.02 0.01 0.29
SO, 0.03 0.05 0.56 0.15 0.06 0.06 0.01 0.35 0.43 0.02 0.38

Ash Fusion
•

Deformation °c >1600 1430 1500 1560 >1600 >1600 1580 1.>1600 1570 1330 >1600 1540 >1600 c

°c 1550 "Spherical >1600 >1600 >1600 >1600 ,1600 >1600 \>1600 1600 1480 '1600 >1600 >1600
Hemisphere °c >1600 1560 >1600 >1600 >1600 ,1600 1.>1600 >1600 ,1600 1500 >1600 >1600 >1600

°c
.

Flow >1600 1570 >1600 >1600 >1600 >1600 >1600 ,1600 >1600 1520 ,1600 ;>1600 .>1600 ,
to-

Volatile Matter d.m.m.f 31.6 33.4 31.6 27.8 28.1 29.2 32.7 30.5 29.9 26.3 31.0 30.0 33.1 34.7 33.3 29.6 31.7 34.2 32.5 31.8 II-

Base I Acid Ratio 0.06 0.05 0.05 0.06 0.08 0.12 0.09 0.09 0.03 0.05 0.05
Sla~ging Factor Rs 0.02 0.01 0.02 0.01 0.03 0.04 0.03 0.04 0.01 0.02 0.01 .
Fouling Factor Rf 0.03 0.01 0.01 0.01 0.02 0.03 0.02 0.05 0.01 0.01 <0.01

.



650116
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WASHED COAL QUALITY - Ll SEAM (PAGE 1):TABLE 7.15I
I Bore No. DOH GY

8 28 33 39 40 41 43 119 123 151 157 166 168

I Seam Thickness ( ilf) 1.83 2.64 2.49 1.72 2.20 2.45 1.78 1.44 2.30 2.19 2.48 2.35 . 2.47
Sample (Cum. Fl. RD) 1.6e 1.70 1. 70 1. 70 1.70 1.70 1.60 1.80 1. 70 2.00 1.80 1.80 1.80

I Yield '7. 52.7 58.9 54.0 48.7 66.0 56.5 6.7 71.2 54.8 70.5 4.6 3.9 66.1
Relative Density 1.52 1.50 1.49 1.52 1.4Q

IM Proximate Analysis

Moisture % a.d. 4.9 5.3 6.6 6.2 4.7 6.1 6.5 4.7 5.9 6.3

t
Ash '0 a.d. 21.8 24.6 18.9 22.6 20.5 25.3 26.2 21.4 (:19.0) 20.2 II7.4 21.1 18.7

Volatile Matter % a.d. 23.9 24.2 24.7 23.1 23.7 25.3 26.1 25.8 25.2 27.3

I
Fixed Carbon % a.d. 46.6 51.6 46.1 50.2 46.3 47.2 47.2 52.1 47.8 47.7

Ultimate Analysis

I Carbon '7. d.a.f. 83,2 81.1 80.7

Hydrogen % d .a.f. 5.42 4.60 4.85

J
Nitrogen '7. d.a.f. 1.48 1.32 1.38

Sulphur '7. d.a.f. 0.45 0.41 0.54

I
Oxygen '7. d .a.f. 9.45 12.57 12.5

(Carbonates) % A.A. 0.28 0.14 0.16

IJ, Sulphur . '7. a.d. 0.30 0.34 0.35 0.31 0.39 0.35 0,34 0.36 0.31 0.36

Chlorine % a.d. 0.09 0.05

J
Phosphorus 10 a.d. k>.OO b.OOl 0.00

Arsenic P.P .M. As
2

03 1.0 1.1

I Specific Energy MJ/kg 22.53 24]3 23.37 24.03 22.97 22.00 21.88 24.12 22.& 23.32

Hardgrove Grindability 60 57 58

1 Ash Analysis

I
S102 61.8 65.8 64.5

Al203 32.0 27.2 28.7

Fe203 2.60 2.63 2.80

I GaO 0.13 0.82 <0.01

~ 0.35 0.67 r;.0.01

1 Ti02 1.34 2.10 1.48

NazO 0.11 0.23 0.27

I "7.0 0.26 0.52 0.20

P2O'5 0.03 <0.01 0.03

I
.. Mn.304 0.04 0.03 0.02

003 0.23 0.01 0.58

I



I
I TABLE 7.15 :
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\lASHED COAL QUALITY - 'U SEAM (PAGE 2)

650117

I Bore No. DOH GY

168]8 28 33 39 40 41 43 119 123 151 157 166

"Ish Fusion

Deformation °c 1560 >1600 1500 1580 >1600

I Spherical °c >1600 >1600 >1600 >1600 >1600

Hemisphere °c >1600 >1600 >1600 >1600 >1600

I Flow °c >1600 >1600 >1600 >1600 >1600

Ifolatile Matter d.m.m.f. 30.3 29.3 31.6 28.6 30.2 31.9 32.8 30.8 31.6 33.9

-,ase/Acid Ratio O.~ 0.05 O.~

lagging Factor Rs 0.01 0.02 0.02

lIfOUling Factor Rf <0.01 0.01 0.01

I,
I
I
I
I
I
I
I
I
I



Bore No. DOM GY ID 34 36 42 44 45 46 119

Seam Thickness (m) 2.18 2.14 1.53 1.14 2.74 2.82 1.36 1.06.
Sample (Cum. Fl.RD) 1.80 1.70 1.70 1.80 1.70 1.70 1.70 2.00

Yield '7. 90.2 90.3 86.4 79.2 186.2 64.2 80.7 84.9

Relative Density 1.49

Proximate Analysis

Moisture % a.d. 6.8 ~.9 5.7 5.4 6.9 7.4

Ash % a.d. 14.6 14.5 12.4 14.8 15.7 22.6 13.1 14.5

Volatile Matter % a.d. 25.2 28.1 26.1 26.2 25.6 29.2

Fixed Carbon % a.d. 53.5 51.6 52.5 45.8 5404 48.9

Ultimate Analysis

Carbon % d.a.f. 82.8 80.0 81.1 80.3

Hydrogen % d.a.f. 5.31 4.89 4.61 4.86 ,

Nitorgen % d.a.f. 1.39 lAO 1.46 1.48

Sulphur '7. d.a.f. 0.27 0.46 0.50 0.54

Oxygen '7. d.a.f. 10.23 13.25 12.33 12.82

(Carbonates) % A.A. 0.70 0.70 0.14 0.19

Su·lphur % a.d. 0.21 0.38 0.40 0.40 0.32

Chlorine '7. a.d. 0.09 0.04 0.04

Phosphorus '7. a.d. 0.002 0.001 0.001 0.001

Arsenic P.P .M. AS20, 0.3 1.1 1.0

Specific Energy MJ/kg 25.65 '6.36 25.74 23.5~ 26.71 23.6i

Hardgrove Grindability 56 59 52 46

Ash Analys is

Si02 flU 64.0 59.0 67.5

Al203 22.8 28.3 32.0 19.7

FezO 3 7.00 3.30 3.40 8.04
Cd) 0.81 1.26 0.80 0.83

MgO 1.00 0.96 0.90 0.10

Ti02 1.10 0.83 1.46 0.94

Na20 0.08 0.07 0.30 0.10

K20 0.23 1.01 0.46 0.25

P205
0.03 0.01 0.02 0.01

Mn304
0.08 0.01 0.06 0.12

S03 0.70 0.07 0.38 0.35

I
I
I
I
I
I
I
I
I
I,
I
I
I
I
I
I
I
I
I

TABLE 7.16 :
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WASHED COAL QUALITY - HZ SEAM (PAGE 1) 650118



- 97 -

650119WASnED COAL QUALITY - M2 SEAM (PAGE 2):TABLE 7.16I
I

Bore No. DOH. GY

J
13 34 36 42 44 45 46 119

Ash Fusion I-

I Deformation °c 1380 1540 >1600 1340

Spherical °c 14CKl >1600 >1600 1410

t Hemisphere °c 1510 >1600 >1600 1420 .
Flow °c 1520 >1600 >1600 1440

t Volatile Matter d .m.m. f. 29.8 33.7 31.2 33.3 )).3 35.5

I
Base/Acid Ratio 0.11 0.07 0.06 0.11

Slagging Factor Rs. 0.02 0.03 0.03 O.<¥.

I
Fouling Factor Rf. 0.01 I< 0.01 0.02 0.01

I
I
t

•
I
I
I
I
I
I
II
I

.•



Bore No. GY
24 28 42 44 119 123 124 132 151 167 168

Seam Thickness (m) 1.69 1.76 3.29 2.55 0.78 1.78 1.09 1.95 2.00 1.61 1.17

1.70
-

Sample (Cum. Fl. RD) 1.70 1.70 1.70 2.00 2.00 2.00 2.00 2.00 2.00 1.80

Yield 7. 71.2 56.5 76.0 67.0 74.6 86.0 (86) 92.0 63.8 82.4 78.4
Relative Density 1.53 1.49 1.49 1.50 1.54 1.48 1.49
Proximate Analysis

Moisture 7. a.d. 5.5 7.9 4.2 5.8 7.4 7.3 8,0 8.0 8.5 5.3 7.6
Ash 7. a.d. 17.0 18.1 21.5 24.2 21.5 18.3 17.2 20.3 22.1 18.5 19.8
Volatile Matter % a.d. 30.3 28.3 24.4 25.9 29.5 28.9 27.2 27.7 27.8 28.6 28.4
Fixed Carbon "I•. a.d. 47.2 45.7 ~9.9 44.1 41.6 ~5.5 47.6 44.0 41.6 44.9 44.2

Ultimate Analysis

Carbon 7. d .a.f 81.8 79.9 79.7 79.6
Hydrogen 7. d .a.f 5.41 4.61 4.88 4.68
Nitrogen "I. d.a.f. 1.41 1.41 1.45 1.46
Sulphur 7. d .a.L 0.36 O.~ 0.69 0.46
Oxygen "I. d.a.f. 11.02 D.32 D.28 D.77 .

(Carbonates) 7. A.A. 0.27 2.02 0.17 0.28

Sulphur % a.d. 0.36 0.26 0.49 0.50 0.45 0.44 0.40 0.41 0.34 0.53 0.40
Chlorine 7. a.d. 0.03 0.04

Phosphorus % a.d. 0.002 ~OOI 0.001

Arsenic P.P .M. AS2 D.3 1.1 0.7 2.0

Specific Energy MJ/kg 24.47 23.87 24.2~ 22.91 21.80 23.26 23.62 22.6C 20.52 22.72 22.90
Hardgrove Grindability 49 53 71 46 55

Ash Analysis

Si02 64.0 57.9 61.0

A1 203 22.8 21.0 26.0

Fe203 2.8: 6.81 7.10

CaO 0.7/ 6.08 1.16

MgO 0.4( 0.67 2.10

H02 UX 0.82 1.58

Na20 0.2: 0.40 0.26

K20 0.6' 0.58 0.75

P205 0.02 0.01 0.01

Mn304 0.0 0.21 0.05

S03 O.le 3.48 0.35

. - ~J ....__

I
I
I
I
I
I
I
I
I
I,
I
I
I
I
I
I
I
I
I

TABLE 7.17 :
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\lASIIED COAL QUALITY - "MI "SEAM (PAGE 1) 650120



Bore No. Gy

I24 28 43 44 119 123 124 132 151 161 168

Ash Fusion

Deformation °c 13'Xl 1410 1l'Xl 1360 1340

Spherical °c 15~ 14iU 1230 14iU 1410

Hemisphere °c 1560 1400 lZ~ 14'Xl 1430

Flow °c 1560 1500 lZiU 1500 1460
•

Volatile Matter d.m.m.f. 31.0 35.8 28.6 33.6 38.6 36.4 34.0 35.9 37.0 35.1 36.5

Base/Acid Ratio 0.11 0.18 0.13
.

Slagging Foctor R 0.03 0.09 0.07
s

Fouling Foetor R
f

0.01 0.07 0..03.
,

I
I
I
I
I
I
I
I
I
I
I
t
I
I
I
I
I
I
I
I

TABLE 7.17 :
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8.1 General

8. RESERVES

8.2 Criteria for Reserve Areas

20m to lease boundary

20m to major faults

80m to subcrop

90m to igneous intrusions

100m to old workings

Barriers

Minimum seam height: 1.50m

Minimum acceptable theoretical yield 70% .

(for 22.5% ash product)

The immediate difference between the present estimate and the 1981

estimate is that the reserves have been considerably increased. This

has not resulted from any s i gnifi cant change in the assessment of the

overall geological reserve present, but from the inclusion of some

reserves previ ous ly considered unmi neabl e because of the probabil ity

of increased support requirements' (see Section 6.9). Because the

reserves are demonstrably flexible according to the appl ication of

inclusion or exclusion criteria the basis of the present assessment is

presented in some detail so that minor changes in these can be

accommodated.

650122

A statement of reserves must ultimately attempt some assessment of the

total saleable product which a mining lease can reasonably be expected

to yield at an acceptable level of profitability. In the present

situation, the absence of an immediate market for the coal makes such

an undertaking a daunting task which cannot be accomplished with

precl s 1on. The fo 11 owi ng section therefore represents a "best

estimate" within the framework of limiting variables which are known,

understood or assumed with varying degrees of confidence.

The following general exclusion criteria were applied rigorously

unless otherwise noted in the definition of reserve areas:

;lCD: RP9: B: 1

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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An area of less than 70% yield in the Ll seam was included due to the
apparent unavailability of any better location for the proposed
development headings.

8.3 Classification of Reserves

Reserves are calculated and categorised as per the "Code For Calculat­
i ng and Reporti ng Coal Reserves" pub1i shed by the Standi ng Committee
on Coalfield Geology of New South Wales, and reprinted as Appendix Al
in AS2519 (1982). All of the reserves fall into Measured and
Indicated categories by this classification. Areas of Indicated
Reserves represent areas of i naccess i bi 1ity due to rough dolerite
topography on the crest of the Nicholas Range.

A total estimate of the geological In Situ reserve has not been
attempted due to the existence of considerable quantities of coal in
thin, shaly or otherwise unmineable seams and the attendant likelihood
that any such statement may therefore be very misleading. Instead,
the In Situ reserve has been calculated on the basis of the criteria
outl i ned above, and therefore represents the total reserve whi ch is
currently considered accessible to mining. It is directly comparable
with the "Available" category adopted by Fluor (1982).

Recoverable reserves represent that proportion of the mineable In Situ
reserves which are considered extractable.

Run of Mine reserves are an introduced category derived from the
Recoverable reserves by the addition of an estimated tonnage for
unavoidable dilution of the seam material by roof and floor material.

An absolute statement of Marketable reserves is not possible because
overall recovery of product coal from the ROM material is very depend­
ant on treatment methods and market specifi cati ons. Instead it has
been assumed that the size partition points of 125 ~m and Imm as
adopted inSection 7.4.3 wi 11 be adopted in the ul t imate washery
design, and the probable quantities of material in corresponding size
ranges are therefore presented i ndi vi dua11y. The Marketable reserve
could therefore range from the "Washed Imm - 50mm" as tabulated, to tl'e
sum of this plus the "Fines 125 ~m -' Imm", depending on ultimate market

requirements.

TCD:RP9:B:2
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8.4 Reserve Areas

8.4.1 Lower Seams

These seams are in all areas too close together to be regarded
independently for mining purposes, and accordingly only one seam has a
reserve figure quoted in any given area. The exception to this is in
the north of the area where the two seams coalesce; here the limited
quantities of L1 seam and intervening split material have been
included with the L2 reserve where the split is less than 0.3m in
thi ckness.

Fortunately, areas where the two seams are of mineable thickness and
quality do not generally coincide, and this restriction has not
resulted in the sterilisation of significant quantities of otherwise
mi neab1e coa1.

For practi ca1 cons i derat ions the cut-off between L1 and L2 reserve
areas adopted corresponds to the northern fender of the main headings
shown on the current conceptual mining plan (Fluor, 1982). As
presently proposed, these headi ngs wi 11 be dri ven in the L1 seam
between GY43 and GY151 before turning northwards and descending to the
L2 seam.

Discontinuities in the lower seams are known but poorly defined. The
L2 seam is absent in GY43 due to the presence of a minor fault along
which a dyke has evidently been emplaced. The direction or extent of
this feature is unknown and it is shown on the reserve plan (Enclosure
34) as a probable reflection of the regional faulting pattern. Also
unknown is the extent of inseam si 11 i ng whi ch may be assumed to
affect seam penetrated by the dyke.

A major dyke on the northern flank of Mt. Nicholas is indicated on the
reserve plans in terms of its surface outcrop only, which is some 200m
stratigraphically above the L2 seam. The dyke is up to 30m thick and
250m long at the surface, however, the possibility that this and other
dykes are more extensive than indicated at seam level cannot be ruled
out.

TCD:RP9:B:3
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A complete washout of the L1 and L2 seams in GY46 is associated with a
sandstone channel infilling which apparently relates to a persistently
erosive sandstone recurring in the lower seam interval in other bores
to the north.

The di rect i on of the channel has been the subject of di scuss i on in
Section 4.6, however, the actual length and width of its incursion
into the L2 seam remains a matter for speculation.

8.4.2 Middle Seams

Enclosure 35 i ndi cates that reserve areas in the Mi ddl e Seams as
defined by the criteria of Section 8.2 form two largely independent
areas which overlap in a small area near GY44 where the seam separ­
ation is approximately 9m (refer Enclosures 12 and 15). The overlap
provi des a means of access from one reserve· to the other and the
separation is probably sufficient to enable mining in both seams.

The M1 seam reserve has a boundary with the old Mt. Nicholas Colliery
worki ngs to the south east, agai nst whi ch a 100m barri er has been
assumed. The adoption of a wi de barri er represents a degree of
uncertainty as to the actual perimeter of the old workings, and it may
be possible to adopt a narrower barrier in practice on the assumption
that there will be negligible accumulated water in this part of the
old workings and that pillars are still standing. The last workings
in thi s part of the colli ery appear to have been in 1937 and it is
possible that workings intersected a fault which has been postulated
between GY166 and GYl16.

8.5 Reserve Calculation

Reserve areas as deli neated by the cri teri a of Secti on 8.2 were
sub-divided according to the variation in seam thickness and theor­
etical yield to give a number of irregularly shaped blocks, and an
average value for each parameter then assigned to each. The numbered
blocks are indicated on the reserve plans (Enclosures 34 and 35), and
planimeter'eJ::j areas and assigned thickness and theoretical yields are
indicated in the detailed reserves (Tables 8.4 to 8.7). A maximum
mineable thickness of 3.0m was applied, representing a practical

limitation of probable mining equipment.

TCD:RP9:B:4
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The cumulative effect of these calculations are as tabulated below:

TCD:RP9:B:5
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1. 70
1. 67
1. 64
1. 61
1.57
1. 52
1.46

Apparent
RD

(refer Figure 4)
(refer Figure 8)

True
RD

1.74
1.71
1. 68
1.65
1. 61
1. 56
1.50

44.0
41. o·
'38.3
34.5
30.5
25.8

- 20.0

Equivalent
Raw Ash

Relationship Between Yield, Ash and Relative Density

RD = True RD - 0.04
= (0.01 x Ash %) + 1.30
= 100-1.76 (Ash %- 22.5)1.227

45
55

65
75

85
95

100

Indicated Yield
for 22.5% Ash product

Apparent
True RD
Yield %

Recoverable Reserves were calculated as 70% of the In Situ Reserve.
It is considered that this figure should be attainable using the
proposed Wongawill i System of bord and pi llar extraction in areas
whi ch are regarded as mi neab1e. Geo1ogi ca1 factors resulti ng from
dykes and faults have been taken into account in the provi sion of
barriers to these features where known.

Dilution was calculated on the basis of a constant D.1m of non mine­
able seam material over the entire Recoverable Reserve irrespective of
seam thickness. An RD of 2.1 was adopted on the assumption that this
material would include significant proportions of inferior coal and
carbonaceous mudstone in addition to geological roof and floor litho­
logies. This is equivalent to 1470 tonnes per hectare of each reserve
block and amounts to approximately 6% of the total anticipated Run of
Mine.

TABLE 8.1

Calculation of the In Situ Reserve in each block utilised the plani­
metered area, the assigned average thickness, and an apparent relative
density related to the theoretical yield for a 22.5% ash product,
which was derived as follows:

I
I
I
I
I
I
I
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The Run of Mi ne (ROM) Reserve i ncl udes Recoverable Reserves plus

Oil ut ion.

10.5%

10.5%

·79.0%

- 1251lm

125 - 1mm

+ Imm

The Coarse Reject was derived by difference between the sum of the

slimes, fines and washed coal and the ROM Reserve in each block.

The actual yi e1d of washed coal from the Recoverable Reserve is

therefore 0.7505 of the theoretical yield.

0.79 Percentage on size bas i s to be washed

O.xx Theoretical yield for 22.5% Ash in reserve block

0.95 Washery inefficiency factor

The statement of these tonnages to the accuracies implied by Tables

8.3 - 8.6 is a function of the need to preserve three s i gnifi cant

figures in some of the smaller tonnages calculated on a block basis,

to ensure the accurate application of percentage factors and to

facil i tate tota11 i ng or subsequent modi fi cati on. It therefore

reflects the accuracy of the calculation rather than that of the final

result.

The assumption was made that no dilution would report to the washed

coal product, and accordingly this fraction was derived from the

Recoverab1e Reserve by app1i cati on of the product of three factors,

i. e. :

The ROM Reserve was partitioned into size fractions by proportions as

derived in Section 7.4.3 (Table 7.2) and shown by Figure 6, curve (3),

i. e. :

The Slimes (- 1251lm) and Fines (l251lm ~ 1mm) are quoted as direct

proportions as above of the ROM Reserve.

It was assumed that the proportion of Dilution material in each size

fraction was the same as in the ROM Reserve for each block.

I
I
I
I
I
I
I
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8.7 Product Ash

8.6 Reserve Tonnages

650128

Reserve Summary, Mt. Nicholas

Throughout'this report it has been assumed that sized coal would be
washed to an ash specification of 22.5% a.d. This is not entirely an
arbitrary figure; it is considered to represent the mid-point of the

Note that all reserve tonnages are quoted on an air dried basis, i.e.
approx. 6% inherent moisture. The free moisture content of the
product coal will probably amount to an additional 5-6% dependent on
the degree of crushing and treatment. On this basis the Marketable
Reserve tonnages coul d be increased by approximately thi s amount to
represent an "as sol d" product.

Reserves are summarised in Table 8.2. For a detailed tabulation of
Reserves on a b10ck-by-block basis refer to Tables 8.4 - 8.7 at the
end of this section.

TABLE 8.2

Measured Reserves were derived by estimating the proportion of each
reserve block shown on Enclosures 34 and 35 to be within the Measured
Reserve areas as designated. In view of the relatively small number
of blocks which are not 100% Measured, the overall accuracy is greater
than this apparent imprecision implies. The balance of the reserves
are Indicated.

Measured In Situ Marketable
(% of (Mineable) Recoverable ROM Washed Fines

In Situ)
Mi 11 ions of tonnes, air dried

Middle 1 Seam 62.5 9.5 6.7 7.1 4.4 0.7
Middle 2 Seam 100.0 3.9 2.7 2.9 2.0 0.3
Lower 1 Seam 100.0 5.0 3.5 3.7 1.8 0.4
Lower 2 Seam 84.7 30.4 21. 3 22.5 13.9 2.4

TOTAL 83.2 48.8 34.2 36.2 22.1 3.8

I
I
I
I
I
I
I
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In view of the probability that unwashed fines material may be
required to comprise a significant proportion of the total product,

and that this material (including dilution at the assumed rate) will
have ash contents ranging from approximately 27% (M2 seam) to 38% (ll
seam), it is prudent to consider the effect of this on the ash
specification of the total product, and the effect of reducing plant
yield and thus, Marketable Reserves, to improve this if unacceptable.

1i ke1y market, and also corresponds to the. 1eve1 of acceptable wash­
abil i ty of the l2 seam in whi ch 62% of the ·tota1 reserves are concen­
trated. This level has been derived from Figure 9, which shows that
22.5% represents the ash cut-off poi nt of a typi ca1 l2 coal corres­

ponding to the RO where the amount of near gravity material begins to
exceed 10%, i.e. the accepted limit of moderately difficult wash­
ability for a jig-type plant (le Page, 1982).

such manipulations
Figures 9-12 have

Marketable Reserve Sensitivity to Product AshTABLE 8.3

Table 8.3 examines the effects and sensitivities of
and is complemented in graphical form by Figure 14.
been used as the basis of calculation.

Washed Product Ash

17.5% 20.0% 22.5%

Fines Total Total Total
Ash Product Reserve Product Reserve Product Reserve
% Ash % Ash % Ash %

M1 Seam 28 19.3 86.3 21. 3 92.3 23.3 100.0

M2 Seam 27 18.9 92.2 21. 0 95.6 23.1 100.0

II Seam 38 21. 8 83.6 23.3 94.9 25.2 100.0

l2 Seam 33 20.4 78.4 22.1 91. 7 24.0 100.0

Weighted
Mean 32 20.1 81. 6 21. 9 92.5 23.9 100.0

TCD:RP9:B:8
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TABLE 8.4:. 12 SEAK RESERVES (PAGE 1)

650131

Area Area Th1-ckncs8 R.D. Th. neld lteservea - Thousands of Tonnea (a.d.)

No. (!Ia) (.. ) (1:)
In Situ Reco.,erable Dilution Run of Vaabed Fines Slimes Reject

(Hineable Kine ha-5o- 12Sum-I- -12Sum lJom-so..

1 69.95 1.625 1.61 75 1330.07 1281.05 102.83 1383.88 721.07 145.31 372.19

2 55.52 " 1.57 85 1416.45 991.52 81.61 1073.13 632.52 112.68 215.25

3 55.89 1.875 1.57 85 1645.26 1151.68 82.16 1233.84 734.69 129.55 240.05

4 13.57 " 1.61 75 409.64 286.75 19.95 306.70 161.40 32.20 80.90

5 77 .22 " 1.57 85 2273.16 1591.21 113.51 1704.72 1015.07 179.00 331.65

6 4.64 " 1.51 95 131.37 91.96 6.82 98.78 65.57 10.37 12.47

7 41.41 " 1.51 95 1172 .42 820.69 60.87 881.56 585.13 92.56 111.31

8 59.64 2.125 1.57 85 1989.74 1392.82 87.67 1480.49 888.51 155.45 281.08

9 3.74 " 1.57 85 124.78 87.35 5.50 92.85 55.72 9.75 17.63

10 . 21.24 " 1.57 85 708.62 496.03 31.22 527.25 316.43 55.36 100.10

11 24.26 " 1.57 85 809.37 566.56 35.66 602.22 361.42 63.23 114.34

12 26.00 " 1.51 95 834.28 584.00 38.22 622.22 416.38 65.33 75.18

13 69.22 " 1.51 95 2221.10 1554.77 101.75 1656.52 1108.51 173.93 . 200.15

14 2.09 " 1.57 85 69.13 48.81 3.07 51.88 31.14 5.45 9.84

15 46.29 2.375 1.57 85 1726.04 1208.23 68.05 1276.28 770.76 134.01 237.50

16 20.87 " 1.57 85 770.19 544.73 30.68 575.41 347.50 60.42 107.07

17 6.23 " 1.57 85 232 .30 162.61 9.16 171.77 103.73 18.04 31.96.
18 2.72 " 1.57 85 101.1,2 70.99 4.00 74.99 45.29 7.87 . 13.96

19 9.35 " 1.51 95 335.31 234.72 13.74· 248.46 167.35 26.09 28.93

20 53.72 " 1.51 95 1926.53 1348.57 78.97 1427.54 961.50 149.89 166.26

21 9.95 2.625 1.57 85 410.06 287.04 14.63 301.67 183.11 31.68 55.20

22 4.32 " 1.57 85 178.04 124.63 6.35 130.98 79.50 13.75 23.98

23 31.99 " 1.57 85 1318.39 922.87 47.03 969.90 588.72 101.84 177.50

24 41.83 " . 1.51 95 1658.04 1160.63 61.49 1222.12 827.50 128.32 137.98

25 2.38 2.875 1.61 75 110.16 77.11 3.50 80.61 43.40 8.46 20.29

26 13.32 " 1.57 85 601.23 420.86 19.58 440.44 268.48 46.25 79.46

27 31.07 " 1.57 85 1402.42 981.69 45.67 1027.36 626.24 107.87 185.38

28 18.89 " 1.51 95 820.06 574.04 27.77 601.81 409.28 63.19 66.15

29 11.15 3.125 1.61 75 547.52 383.26 8.20 391.46 215.73 41.10 93.53

30 19.52 " 1.57 85 934.72 654.30 14.35 668.65 417.39 70.21 110.84
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TABlE 8.k I2 SEAl! RESERVES (PAGE Z)

--

Area Area ThlekneslI R.D. Th. Held R.eaeJ:vea - Thousand. of Tonnes (a.d.)
No. (Ha) (m) ('1)

In Situ Recoverable Dilution ltun of Washed Fines Slimes Rejeet
(Mineable !line I.m-So..m 1Z.5um-IJ- -lZ!i<m bd-50.0

31 11.55 3.125 1.57 85 553.07 387.15 8.49 j~5.64 246.97 41.54 65.59

32 8.96 " 1.51 95 412.65 288.86 6.59 ~~5.45 205.95 31.02 27.46

33 6.23 3.375 1.57 85 298.32 208.82 4.S8 213.40 133.21 22.41 35.37

34 2.69 2.375 1.51 95 96.47 67.53 3.95 71.48 48.15 7.51 8.3l

35 7.35 2.625 1.57 85 302.91 212.04 10.80 :'22.84 135.27 23.40 40.77

TOrAL 884.77 - - - 30379.84 21265.88 1258.42 22524.30 13918.59 2365.04 2365.04 3875.63

Percent ROM - - - 134.9
.

94.4 5.6 100.0 61.8 10.5 10.5 17.2

N.B. (1) Seam xceeds mine ble th1ckn ss in areas 29-33. Half of dilution assumed to e ;",.oa1, I.e thickness .05, dllutl n Scm.

(2 ) 12 Se tn Measured eserves: 84.7% )

L2 Se ~ Indicated Reserves: 15.3% )
pprox.
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Ll SEAK RESERVES

Area Area Th1-c.knes8 R.Il. Th. Yield Reserves - tbousand. of Tonne. (a.d. )

No. (Ha) (m) (:1.)
In Situ Recoverable Dilution Run of \lashed Fines Slimes Reject

I(Mineable. Mine lmm-5Omm 125=-L- -125= lmm-50-

1 22.13 2.125 1.64 65 771.23 539.86 32.53 572.39 263.36 60.10 60.10 188.83

2 27.10 " 1.61 75 927.16. 649.01 39.84 688.85 365.31 72.33 72.33 178.88

3 11.44 " 1.61 75 391.39 273.97 16.82 290.79 154.21 30.53 30.53 75.52

4 4.59 2.375 1.70 45 185.32 129.72 6.75 136.47 43.81 14.33 14.33 64.00

5 3.34 " 1.67 55 132.47 92.73 4.91 97.64 38.28 10.25 10.25 38.86

6 2.25 " 1.67 55 89.24 62.47 3.31 65.78 25.79 6.91 6.91 26.17

7 2.70 " 1.64 65 105.17 73.62 3.97 77 .59 35.91 8.15 8.15 25.38

8 . 2.47 " 1.64 65 96.21 67.35 3.63 70.98 32.86 7.45 7.45 23.32

9 0.68 " 1.64 65 26.49 18.54 1.00 19.54 9.04 2.05 2.05 6.40

10 0.69 " 1.64 65 26.88 18.82 1.01 19.83 9.18 2.08 2.08 6.49

11 9.01 " 1.64 65 350.94 245.66 13.24 258.90 119.84 27.18 27.18 84.70

12 10.30 " 1.61 75 393.85 275.70 15.14 290.84 155.18 30.54 30.54 74.58

13 3.07 " 1.61 75 117.39 82.17 4.51 86.68 46.25 9.10 9.10 22.23

14 2.68 " 1.61 75 102.48 71. 74 3.94 75.68 40.38 7.95 7.95 19.40

15 5.14 " 1.61 75 196.54 137.58 7.56 145.14 77.44 15.24 15.24 37.22.
16 2.68 " 1.61 75 102.48 71. 74 3.94 75.68 40.38 7.95 7.95 19.40

17 2.42 2.625 1.64 65 104.18 72.93 3.56 76.49 35.58 8.03 8.03 24.85

18 4.28 " 1.64 65 184.25 128.98 6.29 135.27 62.92 14.20 14.20 43.95

19 16.89 " 1.61 75 713.81 499.67 24.83 524.50 281.25 55.07 55.07 133.11

TOTAL 133.86 - - - 5017.48 3512.26 196.78 3709.04 1836.97 389.44 389.44 1093.19

~
Pe.rcent ROM - - - 135.3 94.7 5.3 100.0 49.5 10.5 10.5 29.5

E
N.B. All Ll Se m Reserves are Measured.

:...:
:..;
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TABlE 8.6: 112 SEAl{ RESERVES

Area Area ThleKnesa R.D. Th. Yield Reserves - Thousands of Tonnes ( ••d.)

No. (Ra) (m) ('7.)
In Situ Recoverable Dilution :Run of Wa.sbed Fines Slimes Reject

CKineabie Hine lam-5o..m Us....-a- -Us.... lam-SO-

l 3.28 1.75 1.61 75 92.41 64.69 4.82 69.51 36.41 7.30 7.30 18.50

2 3.68 " 1.57 85 101.11 70.78 5.41 76.19 45.15 8.00 8.00 15.04

3 19.75 " 1.51 95 521.89 365.32 29.03 394.35 260.46 41.41 41.41 51.07

4 15.73 " 1.47 100 404.65 283.26 23.12 306.38 212.59 32.17 32.17 29.45

5 0.98 2.25 1.61 75 35.50 24.85 1.44 26.29 13.99 2.76 2.76 6.78

6 2.65 " 1.57 85 93.61 65.53 3.90 69.43 41.80 7.29 7.29 13.05

7 4.61 " 1.51 95 156.62 109.63 6.78 116.41 78.16 12.22 12.21 13.81

8. 28.31 " 1.47 100 936.35 655.45 41.62 697.07 491.92 73.19 73.19 58.77

9 0.63 2.75 1.57 85 27.20 19.04 0.93 19.97 12.15 2.10 2.10 3.62

10 4.36 " 1.51 95 181.05 126.74 6.41 133.15 90.36 13.98 13.98 14.83

11 33.33 " 1.47 100 1347.37 943.16 49.00 992.16 707.84 104.18 104.18 75.96
.

TOTAL 117.31 - - - 3897.76 2728.45 172 .45 2900.91 1990.83 304.60 304.60 300.88

Percent ROM - - - 134.4 94.1 5.9 100.0 68.6 10.5 10.5 10.4

N.B. All M2 S•• Reserves ~e Measure •
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TABLE 8.7: 1!1. SEAM RESERVES

Area Area '1'hlclme88 R.D. Th. Yield Re serves - Thousand 8 of Tonnelll (a.d.)

No. (Ha) (al) ('I.)
In Situ Recove['able Dilut.ion Run of Washed Fine. - SImes Reject

(Hine.ble Kine lmao-5o.. 125ua-ta. -125<= hxo-SOa.

1 2.67 1. 75 1.61 75 75.23 52.66 3.92 56.58 29.64 5.94 5.94 15.06

2 35.90 " 1.61 75 1011.48 708.04 52.77 760.81 398.54 79.89 79.89 202.49

3 6.71 .. 1.61 75 189.05 132.34 9.86 142.20 74.49 14.93 14.93 37.85

4 6.18 .. 1.57 85 169.80 118.86 9.08 127.94 75.82 13.43 13.43 25.26

5 43.19 .. 1.57 85 1186.65 830.66 63.49 894.15 529.90 93.89 93.89 176.47

6 8.09 .. 1.51 95 213.78 149.65 11.89 161.54 106.70 16.96 16.96 20.92

7 47.38 .. 1.51 95 1252.02 876.41 69.65 946.06 624.86 99.34 99.34 122.52

8 3.37 2.25 1.61 75 122.08 85.46 4.95 90.41 48.10 9.49 9.49 23.33

9 . 3.84 .. 1.61 75 139.10 97.37 5.64 103.01 54.81 10.82 10.82 26.56

10 8.82 .. 1.61 75 319.50 223.65 12.97 236.62 125.89 24.85 24.85 61.03

11 3.83 .. 1.57 85 135.29 94.70 5.63 100.33 60.41 10.53 10.53 18.86

12 2.59 .. 1.57 85 91.49 64.04 3.81 67.85 40.85 7.12 7.12 12.76

13 8.36 " 1.57 85 295.32 206.72 12.29 219.01 131.87 23.00 23.00 41.14

14 5.63 .. 1.51 95 191.28 133.90 8.28 142.18 95.47 14.93 14.93 16.85

15 48.14 .. 1.51 95 1635.56 1144 .89 70.77 1215.66 816.28 127.64 127.64 144.10

16 2.71 2.75 1.61 75 119.99 83.99 3.98 87.97 47.28 9.24 9.24 22.21

17 7.48 .. 1.57 85 322.95 226.07 11.00 237.07 144.22 24.89 24.89 43.07

18 3.46 " 1.51 95 143.68 100.58 5.09 105.67 71. 71 11.10 n.l0 11.76

19 2.93 .. 1.51 95 121.67 85.17 4.31 89.48 60.72 9.40 9.40 9.96

20 29.61 " 1.51 95 1229.56 860.69 43.53 904.22 613.65 94.94 94.94 100.69

21 7.04 3.25 1.57 85 359.22 251.45 10.35 261.80 160.41 27.49 27.49 46.41

22 0.79 .. 1.51 95 38.77 27.14 1.16 28.30 17 .31 2.97 . 2.97 5.05

23 3.19 ... 1.51 95 156.55 109.59 4.69 114.28 78.13 12.00 12.00 12.15

I TOTAL 291.91 - - - 9520.02 6664.03 429.11 7093.14 4407.06 744.79 744.79 1196.50

Percent ROM - - - 134.2 94.0 6.0 100.0 62.1 10.5 10.5 16.9

N.B. pJ. Seam easured Res ryes: 62.57.)

Ml Sea.."TI . dicated Re erves: 37.57.) Ap rox ..

I
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9. . CONCLUSIONS AND RECOMMENDATIONS

This report completes the Mine Planning Exploration stage of the Mt.

Nicholas evaluation, and is sufficient to establish the existence of a

significant reserve of coal, which provided the appropriate market

circumstances, should lead to the development of an underground mine.

Our understanding of this reserve is now sufficiently detailed to form­

the basis of a full feasibility study for the development of such a

mine. We do not as yet have sufficient coal washability information

for detailed preparation plant design, however this will be forth­

coming from the results of large diameter drilling currently in

progress. Thi s dri 11 i ng wi 11 also test the veraci ty of a number of

assumptions necessarily made in arriving at reserve estimates advanced

in thi s report.

There are a number of aspects impinging on current mining proposals in

whi ch our geo1ogi ca1 knowl edge of the reserve in i ncomp1ete. These

include as major items the underground extent and orientation of known

disruptions including faults, but particularly dykes and washouts.

The scale of these structures in relation to the density of the

existing drilling must. inevitably lead to the conclusion that all such

structures exi sti ng cannot be presumed to have been located by the

drilling to date. Other unknowns include the distribution of small

scale faulting and the detailed prediction of mining conditions and

support requirements.

This situation cannot be cost-effectively clarified by further

dri 11 i ng and hence no general recommendati on is advanced for thi s.

The mapping of disruptive structures of this scale can only be

ultimately accomplished by mining.

It is thus important that provision be made in the budgeting and

schedul i ng of any contemplated mi ni ng operat i on to allow problems

arising from these sources to be dealt with if or when they should be

encountered.

TCD:RP9:B:9
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~ NOT COR EO/CORE LOSS ~ COAL STONY

D SAN OS TONE ~
CARBONACEOUS...
MUDSTONE

U MUDSTONE ~ 30TL

• COAL <UNDTFFl D SHALE
- ---

~ CONGLOMERATE D CLAYSTONE
••• 0 -

~ STLTSTONE ffiTI] TONSTETN• ft ••

CEO CLAY m BASTC INTRUSIVE. .. .

LEGEND
LITHOLOGY REFERENCE

Date: November 1982

650143

5cm

Very soft
Soft
Firm
Stiff
Very stiff
Hard

APPENDIX 1

Cl
C2
C3
C4
C5
C6
(MN/m2)

KEY TO BOREHOLE RECORDS

Report No, CEPR 31/82 D,awinq No, 2806

Author: CO'll Division
1:50

Very weak
Weak
Moderately weak
Moderately strong
Strong
Very strong

Unconfined compressive strength

Rough
Smooth
Slickensided
Dip - degrees
Non-planar
Fault or shear zone

Slow slaking
Rapid slaking
Slake durability index - %

VERT! CAL SCALE

Depth is to top of sample

KEY

WEATHERING GRADE

FIELD STRENGTH

JOINTS
~~

SLAKING POTENTIAL

FH Fresh
S~ Slightly weathered
MW Moderately weathered
HW Highly weathered
CW Completely weathered

Rl
R2
R3
R4
R5
R6

(u .c. s. )

SAMPLE

R
S
SK
45
NP
FZ

SS
RS
(S.D.V.)
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APPENDIX lA

GEOTECHNICAL BOREHOLE RECORDS

L1 & L2 SEAMS

ROOF AND FLOOR SECTIONS
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I~

GRA Y MOUNT NICHOLAS BOREHOLE RECORD DOM 8E.L.5/61

I <a)

SAMPLE c> 0

I z ...J I <[I
cr: c>::! t- Ot-
w Zl--~ <!>- ...J <!> N JOINTS R.O.D. DEPTHIW -2 . 02<Ji 1-- 2 E1-0 '<:w>: w· Zw .....

I
NO. DEPTH <[<[ <[1--0 ...Jlr U _lr

zwcr: ...Jo . ~t-::i
~<!> (f)Q..~ LL(J)~ ~ln:::;;

I
I
I
I
I

121.

I
I
I
I

R3
fH

125.88



<!> 0
Z ...J :I: <t:J:
0: <!>~ ..... 0 .....
UJ z ..... - <!>- ...J <!> OJ JOINTS R.O.D. DEPTH:I:UJ _z . ozuj ..... zE..... 0 >o<w::> UJ· zUJ .....«<t « ..... 0 ...Ja::: u _a::: zUJet: ...JO . !:!:! ..... ::i :?In::o~Cl (/)a.~ LLcn_

x"'
I~~

E.L.5/61 GRAY MOUNT NICHOLAS

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

SAMPLE

NO. DEPTH

fH

R3

650146

BOREHOLE RECORD DOM 8

(b)

125.88

126. 7

129.16

1 0.1
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650147

BOREHOLE RECORD DOM 13

2

SAMPLE '" 0
Z ...J I «I
ir "'~ f- Of-
W Zf-_ "'- ...J '" N JOINTS R.O.D. DEPTH:r W -z . QZcn f-zE
!;t a l<:w>: w· zw .....

NO. DEPTH « «f-Q ...JQ:o -Q: zW Q: ...JO . ~f-:) ~li;::;:
~ '" (f)a...~ l.LVl~

157.82

· · ···
R3

. · ·· · ··· · ·· ·· ·· ·· · ·· ·· ·
R4 · · ··· · ·· ·· · ·· ·· ·· · ·· ···· ·· · ··· ·· · ·· ·· · ··· ·· · ·· ·· · ·· ·· ·· ··· · ··· · ·· ·· · ·· ·

FH 100 162.82

16'.21
LI

16' 21 .----

R3

L

166 O~

RS ~· .
SS

...=· 0.--
166.86 :.:-=

·· · .
·
· ·· ··

168.05 · · .
·

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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650148
BOREHOLE RECORD GY 24

SAMPLE '" 0Z -' :I: <I:I:
a: ",::! I- 01-w zl-- <!>- -' <!> N JOINTS R.O.D. DEPTH
:I: w -2> OZcrj I-ZEI- 0 ~W . w· zw .....

NO. DEPTH <I <I <11-0 -'a:u _a: zw a: -'0 . !!:!I-::i
~ <!> CJ)a.~ u..(f)~ ~ In:;;

240.86

r:=-
241.42

':-E· .. =· .
·· · ·· ··· · ·· ·· · ··· ·· · ··· ·· ·· ·· ·· ·· ·· · ·· · ·· ·· ·· ·· · ·· ·· · ·· ·· · ·· ·· · ·· ·· · ·

· · ·· ·
245.22 · ·· ·

""~""" :-..:.""-:-"""-:-..:.1;-:;'-:-":'
S 10 ~.;.-:-.;...:.

~.;.-:-.;...:.

245.g2 1;--:-:;:';'..;
·

246.26
. · ·
liDI---

SK 45 L1
246.66

T
01.£ on

ii'
249.28

:~
249.81 :::§

;,.ii1
;,..;.::::~
;":;0-';:":';,.7"±..:.$_ •

.:.!'.:;:.;
1:.7::::~

~~::::~
~~::::~

2~1 16
~?"'jj1;-7:;:±..;

,

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

c..."
\;;)\I'.)

E.L.5/61 GRAY MOUNT NICHOLAS
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BOREHOLE RECORD GY 26E.L.5/61 GRAY MOUNT NICHOLAS

a

SAMPLE (!) az ...J :x: <l::x:
0:: (!):! t- o .....w Z ..... - c>_ ...J (!) '" JOINTS R.O.D. DEPTH:r w -z . oZuj ..... zE..... a ~w>: w· zw ......

NO. DEPTH <l: <l: et ..... o ...Jo::u _O::z
W 0:: ...J 0 . ~""'::i
~ c> cnQ.~ lI..l/l~ ~ln;:;;

245.30
·· · ·· · ·· · ·" ·· · ·· '.· · ·· · ·· · ·

R5 · · ·· ·.. · ·· · ·· · ·· · ·· ·· · ·· ·
24'." · ·

.~

:-:=-:.:
fH :]R3

,4A ~~ -· .· ..· · ·· ·· · ·R5 · ·· ·· ..
249.64 ·R4 · ·· · ·

R3
2<;O.z q

::::§
.~

251.51 •r·=fH R3 0 :::::
252.54 --

IL

I:::::J~

II:::::J

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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BOREHOLE RECORD GY 26E.L.5/61 GRAY MOUNT NICHOLAS

SAMPLE '" 0
Z -' r <tr
II:: ",::!: I-- 01--
w zl--~ "'~ -' '" N JOINTS R.O.D. DEPTHrw -z;,: oZ<J'i I--~E1--0 ><: w . w .

NO. DEPTH <t<t <tl--O -'II::U za:: .......
wll:: -' 0 . ~I--::i o I--z
~'"

(J)a..~ IJ...rn~ l1.rn::E

r. ·· ·· ·· · ·=:-:r:=

251.51 I
=:-:-

0 ~:"=
FH R}

.:-=
252.54 -

L

255.02
=:-=:-:§

255.58 ~:"=:'
0 =.:-=

· ·255.95 · ·· · ·· ·
FH R}

:::~:-:;;
"';0

,~~ 80 ':-;0

~· . .
R4 257.12 · · .

· · ·

':'Y'"
I~

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I





'" 02 -' r «r
0:: ",:! I- 01-
w Zl-- <.?- -' <.? N JOINTS R.O.D. DEPTHrW -z . o2<Ji I-~E1- 0 :.::w>: w·
«« «1-0 -'a:: u z 0:: .....
we:: -'0 . l;!!1-::; Ol-z
~<.? (/)Q.~ "-<n_ o. <n::;:

"V
I~"y

E.L.5/61 ORA Y MOUNT NICHOLAS

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

SAMPLE

NO. DEPTH

fH

as R5

R4

R3

650152
BOREHOLE RECORD GY 28

(b)

74

37

S. 40

8
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BOREHOLE RECORD GY 31

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

SAMPLE <!> 0
Z ....l r <Xr
IX: Cl~ .... 0 ....
UJ z ....~ Cl~ ....l C) '" JOINTS R.O.D. DEPTH
r UJ _z . ozcJi .... zE.... 0 ><:UJ:> UJ . zw ......

NO. DEPTH <X <X <x .... a ....lIX:() _IX:
zUJ IX: ....l0 . ~""=i ~li;~~ Cl (l)o..~ u. (J)~

16.Q~
· · ··R2 · ·

" ~1 · ·
R1 17.69 _.-

· ·· · ·· ·· · ··· ·· ·· · ··· · ·· ·· ·· ·· ·· ·R5 95 · · ·R_60 · · ·· ··· · ·· · ·· ·· ·· ·· · ·· ·· ·· ·· ·· · ·· ·· ·· · ·
?1 ~1 · · ·· ·

~:.-:;:: ... :;::

U5 ~~::=RS R~ 75 .:-=:
:;:: ..-
=::::~

22.~5
.-

L

2~.~1

~~f~
t.~f~
t.~~

81 t.?"f~1'--7-"':".
1'--7-"~,:...;::".;..:..
,:..~.;..:..

2~.Q1
1'-.,.'":"':"
,,~-:-~

· · ·. ·· · ·
R~ 100 . ·

?h ~1 · ·

-
,

2
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650154
GY 33

2

( a)

SAMPLE <!> 0
Z ...J :r: <t:r:
0: <!>:'! t- ot-
LlJ zt-~ <!>- ...J <!> '" JOINTS R.O.D. DEPTH:r:LlJ -z . oZui t-zE
t- 0 '-'LlJ:>: LlJ· zLlJ .....

NO. DEPTH <t<t <tt-o ...Jo:u _o:z
LlJO: ...JO . ~t-=i
~<!> Cl)a.~ 1J..(fJ~ ~t;;:;;

111.86
· · ··· ·· ·· ·· ·· ·· ·· ·· · ·· ·· ··· · ·· ·· ·

106
~.54

· · ·· ·
ifj :16

·· ·· ·
1 :9A · ·· · ·· · ·R3 · · ·· · ·

100 114 64 · ·s.no ·
ss ...

· ..
11~ 1? 1;::.::::::

2-=-00 ··
1..25 11~57 · ·· · ·

11.1 115.60
112 11-5.78 OJl8 · .·.
It~ 1~.89 fH (21.6) ·-
T.1 1 .01 SS

~
1..95 =..'

:UO 116 86 · ·
112 11Q.86 S 90 ----$...90

R.80
11.6 111.42 $...90

L

S-85

iR3 1L90

11] 118.95 $X 52
S.90

119. ~~
0.02

RS SK 35 21 ~:::§
~.;:~

1.20 100 1. :::: '-
-

118. 120.39 1,n ~n

RS 0_80 0 1,n A?

L

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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E.L.5/61 GRAY MOUNT NICHOLAS BOREHOLE RECORD GY 33

I (b)

I
SAMPLE '-" 0z ...J :t: «I

a: '-"~ .... 01-
W Zl-- '-"- ...J '-" '" JOINTS R.O.D. DEPTH
:t:W -z> oZui .... zE
1- 0 ><: W . w· zw ......

I NO. DEPTH «« <{I-O ...Ja:<..l _Q:: zwa: ...JO . ':!! .... ::i
;l:c.? cna..~ "-cn_ ~l;;::E

I
I
I
I

119.35

I 0.92

RS SlU5 21

I
1.20 120.18

-118 '120.39
RS 0~80 120.82

I 119 120.88
(29.0) 1~16 5...90

94

I UO 94

fH R3

I
5...90

122.53

0.56
120 _122.75

I J21 .123.16
1...30 72RS

IZ2 123.,0 (14.2)123 123. 5

I
123.77

124

~Hif!6 2J 95 100 . .

I
124.42

2.00 80 124.73

I
I
I
I
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BOREHOLE RECORD GY 34

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

SAMPLE c> 0
2 .J I <tI
a: c>~ I- 01-
w 21-~ c>_ .J C>N JOINTS R.O.D. DEPTHIW _2 . 02<Ji I-~E1-0 :.:w:>: W .

NO. DEPTH <t<t <tl-O .Ja: u 2a: .....
wa: .J 0 . ~I-:::i 01- 2
~c> U)o..~ lL. If)~ 1l.1f)::;:

97.76
·· · ··· · ·· ·· ·· ·· · ·· · ·· · ··· · ··· · ·· ·

1.02 '11.24 · ·
0~3 · ·· · ·· ··· ·· · ·· ·· ·· : :R3 · · ·· · ·R80 · ·· · ·· ·· ·· · ·· ·· · ·· ·· · ·· ·0,,}9 · · ·· · ·· · ·

FH 90_NP 100 101.Q? m103 102.22 (2.M) 0_13
:-~

Ul4 102.39
lj5 102.55 1M ?< ..,

It 90

106 10l-17 (41.0 ) R90

0.59 -.R 90
Sl45 L

.i. 90

.It 90 1n4 .,

ID7 10"-81 ..-
10~.20

· ;:::
~08 104-.94 0..85 .'-· ·· · .
ID9 105.!t3 · ·
~10 105...60 ·
~11 105.77 · ·

M5 · ·· ·· ·· . .
· ·106.81 ·.

2
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GY 36BOREHOLE RECORDE.L.5/61 GRAY MOUNT NICHOLAS

SAMPLE Cl 0
Z ...J I <II
0:: Cl~ t- Ot-
W Zt-~ Cl~ ...J Cl '" JOINTS R.O.D. DEPTHIW -z . oZ<Ji t-zE
t- 0 ~w>: W . zW,

NO. DEPTH <1<1 <It-o ...Jo::u _o::z
wo:: ...JO . ~""':::i ~t;:::E~Cl (/)a..~ u.. "'_

100.60 ·· ..
.Q.2} · ·· ·· ·· · ·· ·· ·· ·· ·· ··· ·· ·

· ·· ·· · ·o...~O · ·· ·· ·· · ·· ·· ·
0...15 100 · ·· · ·· ·· ·U5 · ·· ·· ·· · ·
Q..4} · · ·· ·· ·· · ·· ·· ·
OL65 · ·· · ·· ·1.20 · · ·· ·

104.82 FH (15.6) · ·
ill : ·

1O!t.99 ·· ·
Bl 105.1~ · ·105.2 105.60 · ·m 1~.44 (17.})

.s 90

.S90 59 L

"h54
-190

107.17
T~ 107.28 1_}2 S! 55

~TV 1111.~2
T22 1111.58 · ---
TZ-} to.7.74 "L}2 .-

;:---:
100 r§.::;;

t.58 :::=

[jw., .....

109.17 "·"E---

\)'\-<\
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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E.L.5/61 GRAY MOUNT NICHOLAS BOREHOLE RECORD GY 39

I (b)
,

I
SAMPLE "" 0

Z ...J I <{I
a: ""~ t- Ot-
W Zf-~ ""~ ...J """, JOINTS R.O.D. DEPTHIW _z> oZuj t-zE
t- 0 :.::w . W . zw .....

I NO. DEPTH <{<{ <{f-O ...Ja:u _a:
zwa: ...JO . ~I-::i Ot-

~""
(J)Q..~ l.l.cn~ <l.cn::;,

I
I
I
I
I
I 21 .54

113 215.54 S-!)5
SS S--}5 96

I S-j,0 216.22S 0

I S 20
89

I
UO

fH R~

218.12

I l"li 21~.12

115 21ll.29
0~8

I
o.!to

SS
100

I 219.8

220.2

I
I
I
I





I
~"y 650161~

BOREHOLE RECORD GY 40E.L.5/61 GRAY MOUNT NICHOLAS

I (b)

I
SAMPLE ~ 0

Z ....J r <tr
0:: ~:! I- 01-
UJ zl-~ C>~ ....J <!>", JOINTS R.O.D. DEPTHrw -z . ozuj I-zE
1- 0 :.:ow>: w . zw,

I NO. DEPTH «<t <tl-O ..Jo::u _o::z
wa: ....JO . ~I-=i 01-
~C> <nQ.~ u.. <n~ Q.<n::!:

I
I
I
I
I
I 219.42

I T1~ 219,,83 (3).2)

T19. 229.20 (~1.0 ) 0,,-25
1)..22

S.K 55 220.54

I
I

FH S 90 100

R3

L90 222.6
T2jt 222-.67

0.20 .. .

a.05

224.65

I
•



~Ie)
E.L.5/61 GRAY MOUNT NICHOLAS

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

650162
BOREHOLE RECORD GY 41

(a)

SAMPLE ~ 0
Z ...J ::L <l:::L
0:: ~:! I- 01-
w zl-- ~- ...J~N JOINTS R.O.D. DEPTH::LW _z . aZcri I-zE
1- 0 :.::w>: w· zUJ ......

NO. DEPTH <l:<l: <l:1-0 ...Jo::u _o::zwo:: ...Jo . ~""'::i
~C> (/)a..~ l1..(/)~ ~!n::E

Q~.~1
KZ · · ·· ·· · ·· · ·
R~ · ·· ·· · ·· ···

0.-D9 · · ·· ·· ·· · ·'. ·· · ·
R2 · ··· · ·· ·· .. ·- ·· · ·100 96.9~ · ·a0~11 Q1.28

1.82 · · ·· · ·Q7.78 · · ·
~

fH -:.=
'-:g

101 98.~1 <n.})
1,90

~
I!!Z 9Q:; 1 98.61

~~.;.::::~

f~ ~~j~ <41.1l QQ 1~ · ·· ·
0.19 qq.~1 .=

Bn
R}

O.~O n LI

1.81-

101.86 · .·
""':t:.t:':"· ·· ·· ·· ·· ·· ·· · ·· ·· ·'g· .

'..-



2

650163

BOREHOLE RECORD GY 41
(b)

E.L.5/61 GRAY MOUNT NICHOLAS

SAMPLE '-" 0
Z --' :r: «:r:
a: ,-,,:'! I- 01-
w zl-~ '-"- --' '-" N JOINTS R.O.D. DEPTH:r:w _z> OZul I-zE1- 0 :.:: w . w . zw ......

NO. DEPTH «« «1-0 --'a:u _a: zwa: --'0 . ~I-:)
~lii:::E~'-" cna..~ U-(J)~

L

TO~ 101.86
101.86

gt06 101:.95 1n2.12 "-
OJ9 .~

· ·1,19 · ·· · ··· ·· ·· ·· · ·· · ·10~.}2

b100 · .
· .

tJ..'.:::;;,',=
· '-'

'.':

IRA
10415 •104 7 ·T.l!9 105.,01 1·14 105.11

fH R3 ~J8

~
RZ_

L
8~~ SK ~5

99 SS -fi ~g · .

k~
106.66

~
-no 106.70

T11 1011.84 0.14 ·.
:~:-

112 107~47
2.15 ~

U~ 107_58 100 =0':
108.00 §:::

· ·· ·
1£}8 · ·· ·. · ·108.66 · ·· ·

'::l
\;:)'1>

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



"'"I~'V
E.L.5/61 GRAY MOUNT NICHOLAS

650164
BOREHOLE RECORD GY 42

2

SAMPLE '" 0z -J :I: «I
0:: « I- 01-'" -w zl-- "'- -J '" N JOINTS R.O.D. DEPTHIW -z::.: ozc.ri I-zE
1- 0 ~w . w· zw .....

NO. DEPTH «« «1-0 ...Ja::u _o::z
wo:: -J 0 . ~I-:::> ~lii::<
~'"

(J)a..~ lL.(/)~

?08.81
· · ·· ·· · ·· ·· ·· ·· · ·· ·· · ·· · ·· · ·· ·Q.31 · · ··0....32 · · ·· · ·· · ·· ·· · ·· · ·· · ·· · ·· ·

100 · · ·· · ·· · ·· ·· · ·· ·· · ·· ·h01 ·· · ·· ·· ··· · ·· ·· · ·· · ·· ·· · ·· ·FH R3 WO · ·T08 213.30 · ··T09 213.47 · ·· : ·Tl0 213~64 21~.81 ·· ·

99 L

S 10
Sjo

21~.87

t11 21t:.92 ss '" · ·
11~ 21 .O~ · ·· :113 21~2 ·· ·

0..37 · · ·· ·
98 · · ·· ·· ·· ·· ·

O~49 · ·· ·· ·· ·
O~26 217.87 · ·· ·· · ·

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



SAMPLE "" 0z -' :r «:r
ll:: ""~ I- 01-
w Zl-~ ""- --.J C)N JOINTS R.O.D. DEPTH:rw _z .

oZuj I-zE1- 0 ,",w>: w . zw,
NO. DEPTH «« «1-0 -'ll::<"> _ll::z

wll:: -'0 . ~I-::i

~""
cna..~ l.L(j)~ ~l;;::E

207.41
· ·· ·· · ·· · ·· ·· · ·· · ·· · ·

R} 'h58 100 · ·· ···· · ·. · ·
209.00 · ·· ·

R2 0.46 65 ;;:-::
209.40 :::":-:::

· ·· ·
1J8 · ·· ·· ·

100 · ·· ·· ·· ·
fH R} 2-20 · ·· ··

T06 210.12 · ·211.88 · ·
!!!7 21<!,89 -5-50

1,9§
-

SUO
27 -

R2
0.12

SL~O

0.87 212.41 -

SUO -
R} 100 LI

0.90 S~20

SUO . ----
S=90 214.19

-

i~~11===:-"1===:-";;:-"

L

f

"V
I~

E.L.5/61 GRA Y MOUNT NICHOLAS

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

650165
BOREHOLE RECORD GY 43

Ca)



LI

2H.lq

220.18

220.73

DEPTH

53

67

100

S 70 100

1=
S30 .

-.....,;;,..
R _45
S 55FZ 1__-J-----"21JJI8!.,.-2L~1_+__lrLZ~~i-l·---; ....• •• •• •• •• •• •• •• •• •• •• •• •• •• •• •• •• •

suo

S 40
SKJO

suo
SL20

SK..55

S..30

650166
BOREHOLE RECORD GY 43

(b)

l.iO

0.]6

1.08
043

0,22

0.08

°«r
Ot-
...J (!) N JOINTS R.O.D.
t-~E
ze:: .....
ot- z
0..(/):::;:

R6

fH

<!>
Z
e::
wrw
t- 0
««
we::
3;<!>

DEPTH

SAMPLE

NO.

~'oI ~
E.L.5/61 GRAY MOUNT NICHOLAS

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



:<\
1~'1>

E.L.5/61 GRAY MOUNT NICHOLAS

650167
BOREHOLE RECORD GY 44

2

SAMPLE Cl 0Z -' I <[I
0:: Cl~ t- Ot-
W Zt-~ Cl~ -' Cl N JOINTS R.O.D. DEPTHIW -z . oZcJi t-zet- 0 ::.::w>: w . zw,

NO. DEPTH <[<[ <[t-o -'o::u _o::zwo:: -'0 . ~t-=i at-
~Cl (J)Q.~ lL Cfl_ Q.Cfl::!:

136.22
· ·· · ·· · ·L70 ·· ·· ·· · ·· · ·· ·· ·

L90 · ·· · ·· · ·· · ·
· · ·5_70 ·· ·100 ·· · ··5UO · ·· ·· · ·5 70 · ·- · ·· ·5_50 · · ·· ··· · ·5 ~O · ·· ·5 :75 · ·· · ·5 90 · ·5-50 · ·R2_ • · ·5(:55 · ·5-55 · · ·· ·

TlO 140.~~
5-90 · · ·

O~~ M · ·III 1~O::;7 · ·· ·5_65 · · ·· ·
fH R~ 1H.22 · ·· · -

5- 80
5_ 90 LI

141.81

90
141.87

5 -
5 -90
5 80 ~O

5 )5
L

5 - 90

5 80
o,!l~

5 - 90 144.18
fl3 14~.20

- --
Tl4 14~.58 · ·-

1~~.86 · ·Tl2- 14~.86

~5 50
O.~ S -=~O

100 Fi14C;.~C; ......._~
· ·· · ·

O.~~
. · ·· ·

1~6.28 [-:-Z~

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



2

650168
BOREHOLE RECORD GY 45

SAMPLE '" 0
Z ...J I <l:I
cr "'~ I- 01-
W Zl-- "'- ...J "'N JOINTS R.O.D. DEPTHIW _z . aZul I-~E1- 0 ~w>: w .

NO. DEPTH <l:<l: <l:1-0 ...Jcru zcr .....
wcr ...J 0 . ~I-:j Ol-z
~'" C/la.~ I.LC/l_ a.C/l::;:

101.~5

· ·1-,-80 · ·· ·· ·S 70 · ·.. · · ·· ·· · ·· · ·· · ·S 70 · ·· · ·· ·· · ·· · ·· · ·
S 70 · · ·· · ·· · ·

100 · · ·· · ·· · ·· ·
S 70 · ·· ·

2~20 · · ·· ·· · ·
~NP · · ·· ·· · ·85NP · ·· ·· ·S 80 ·· · ·· ·2~90 ·TU 105-'.18 105.~~ · ·

S 90 -SK ~O mSK 40 8~

H2 105.99 (9~~) 0·1~
~.~-

SK 40 106.~5 ~

FH R~ S 90 a l

QO 106.99

O~.07
S 75
S 45 107.44 E:':-
S 40

0,,07

S 90 L
61

S 70 -

S 60 109.64 x:
SK 25

9~
~
,,;,iii

Tl~ 110.0~ 110.19 .,..
· ·· · ·• ·· ·· ·· ·0.01 100 · · ·· ·- · ·· ·

111.51 · ·m111.61 "."::::
'.'-

,

I \;)~'b
E.l.5/61 GRAY MOUNT NICHOLAS

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
~



SAMPLE

NO.

GRA Y MOUNT NICHOLAS
I '0~~

E.L.5/61

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

DEPTH

650169
BOREHOLE RECORD GY 46

<.:> 0
Z ...J I <l:I
a:: t!J::! I- 01-
W ZI-~ t!J~ ...J <.:> N JOINTS R.O.D. DEPTHIW _z> oZuj I-zE1-0 :.: W . W . zW,
<l:<l: <l:1-0 ...Ja::u _a::

zwa:: ...JoG/) ~I-:::i ~ti::;:3:<':> G/)a.~ u. G/)~

150.89
·· · ·· · ··· ·· · ·· ·· ·· ·· · ···· · ··· · ·· :·· · ·· · ·· · ·· · ·· · ·· · ·· ·
· ·· ··· ·· ·· ·· ·· ·· ·· ·· · ·· ·· ·· ·· ·· ·FH R3 100 · ·· · ·· ·· · ·· ·· ·· ·· · ·· · ·· · ·· ·· · ·· ·· ·· ·· ·· ·· · ·· ·· · ·· ·· ·· ·· ·· ·· ·· ·· ·· ·· ·· ·· · ·· ·· · ·· ·· · ·· ·· · ·· ·· · ·· ·· · ·· ·· ·· ·· ·· ·· ·· ·· ·· ·. · ·· ·· ·· ·

160.55 · :.· .. ·



2

650170

BOREHOLE RECORD GY 106

SAMPLE "" 0
z --' I <[I
ll: ""~ I- 01-
W Zl-- ""- --' "" '" JOINTS R.O.D. DEPTHIW _z> ozCJi I-zE
1- 0 '" W . W . zW,

NO. DEPTH <[<[ <[1-0 --'ll:U _ll:z
Wll: --'0 . ~I-=i

~""
fJ)0-~ lL.(f)~ ~ In::;;

104.38
· ·· ·· ·· · ·· ·· · ·· ·· ·· ·· ·· ·· · ·· ·· · ·· · ·· · ·· ·· · ·· ·· ·· ·· ··· ·· · ·· ·

S 75 100 ·· ·· ·· ·· ·s_ 75 · ·· · ·· ·· ·· ·· ·· ·· · ·· ·· ·· ·· ·· ·
Tl 108.86 fH R3 · ·· ·If 10[.98 · ·· ·

109.38 · ·
S 72 Is= 90

S 90 63

s_ 90

Ii 11J!.99
110.99

<li.6) I-
14 IU,-24

100 111.36 .,:

· ....-
· ·· ·· ·· ·· ·

S 35 · ·0 · ·- · ·· · ·· ·· ·· ·· · ·112.99 · ·

~~~
E.l.5/61 GRAY MOUNT NICHOLAS

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



2

650171

BOREHOLE RECORD GY 108

SAMPLE '-" 0
Z ..J :x: «:x: ....
a: « I- 01-'-" -w zl-- '-"- ..J '-" N JOINTS R.O.D. DEPTH:x:w -z:> oZui I-zE1- 0 ,",w . w· zw .....

NO. DEPTH «« «1-0 ..Ja:'-' _a:
zwa: ..J 0 . ~I-:::i :i~:::;:3:'-" Cl)a.~ lL.CI)~

1-'.29 ~2.10 · ·
62.45 · · ·· ·

It~~';i
1'--:- •.,...:.

63.00 i;-±~±-:

· · ·· ·· · ·
1~78 · ·

· ·· ·· · ·· ·
0..,32 · · ·· ·· · ·· ·· · ·· ·

100 · · ·· ·· · ·· ·· · ·· ·· · ·· ·· · ·· ·
R2 · · ·· ·· ·· ·· · ·· ·· · ·· ·· · ·· ·· · ·· ·· · ·· ·

1..,53 · · ·· · ·'><
FH 5 70 0 67.45 · ·5 ::90 · ·

5 90
~ LI

67.84-

0·15 67.04
5 55
5-:: 90
5 80-

5 90-
46 L

5- 90
2~1 5 90

5 70 -
5=90
5 ....90
5 _90 70.80

· .· ·
R3 2.28 71.27 · ·

5K 45 75
'j;

5K 26 ~
505

72.18 ~

""f5.""?:o:±.;
100 72.74 · ·· ·

· ·
73.20 ·..

I~~\-
E.L.5/61 GRAY MOUNT NICHOLAS

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



2

(a)

650172

GY 119BOREHOLE RECORDE.L.5/61 GRAY MOUNT NICHOLAS

SAMPLE '" 0
Z -.J ::I: «::I:
0: C>~ I- 01-
W Zl-~ "'- .J"'", JOINTS R.Q.D. DEPTH::I:W _z:> oZuj I-zE
1- 0 ><: W . W . zw ......

NO. DEPTH «« «1-0 -.Jo:u _o:z
wo: -.J 0 . ~I-::;

~ l;;:E
~'"

rf)a..~ u..CJ)~

196 .31 ·· ·· · ·· ·· · ·· ·
197 .04 · · ·· ·1=.':=

l,iJ5 1Q? .4~ ~SK 40

R2 SK 30
~-'.-:-f;i

1•.!J1 198.11

i~:100
"-

198.86 ~·-:--'..,...::::::.;.:::~
0.19 199.41

::;.-:-.;;i

· ·· · ·
· · ·. ·· · ·fH

14 200.18 4.86 · · ·
- 200.42 · ·

4.t2 "-
SK_45

".":::
"."-

80 ·.
15 201.09 \:rO.~ Fa 201.31 ;.:-

S _85

R3 S _90

S 90 36 L

-
0.2-6

S ..90 202.15,n,.Ql · .
55

::,..,...:.-;,:.

16 201,08
,_,_0

·1.95 · · ·100 · · ·
11 203-,10 203.81 · ·. .

S y5 41 204.21 -

L

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



'b 650173I \.)'b

E.L.5/61 GRAY MOUNT NICHOLAS BOREHOLE RECORD GY 119

I (b)

SAMPLE '" 0

I 2 --' I <l:I
0:: "'~ I- 01-
W 21-~ "'- --' "'", JOINTS R.O.D. DEPTH
IW _2 . 02crj I-~E1- 0 ,-,=w>: W·

I
NO. DEPTH <l:<l: <l:1-0 --'0::'-' 20:: .....

WO:: --'0 . ~I-::i 01- 2

~'"
(J)o..~ "- (/)~ o..(/):::;;

I
I
I
I
I
I

202.75
1

55
T6 203.08

I 1.95
100

T7 203.70

I
5...65 41 204.21

I
RH R3 S 90

s 65
R55

I
S 65 9
R90

s 90

I S 90 206.46
R53

18 206.69 S 90 206.98

I 0.27

1000.59

I ,. . .
:. . .

208.46 ~. .
I

:.

I
I



SAMPLE (9 az --' I <:[I
0:: (9~ f- Of-
W zf-_ (9~ --' (9N JOINTS R.O.D. DEPTHI w -z . 0 2 01 f-zef- a '<:w>: w . zw,

NO. DEPTH <:[ <:[ <:[f-a --'0::'-' _o::z
w 0:: --'0 . !!:!f-:::i Of-
~ (9 C/JQ..~ "- C/J_ Q..C/J::;:

119.74

· ·· · ·· ·· · ·· ·· · ·· ·· · ·· ·· · ·· ·
2.16 · · ·· ·- · · ·· ·· · ·· · ·· · ·T4 121.62 0.:15 · ·

121. 88 · ·
15 1lL74 e!16 12'1.88

- 0.94 100!J 122.11 -
- -

Is 12~.~5
SK 50

f9 122-.49 0.51
110 122.69 fH R2 SK50 123.25 -
111 122.80 1Z":.44

1?~ h~ .-
· ·· ·· · ·

2.42 · ·· · ·m 124.18
- · ·· :

f'1~ 124.35 2.20 R 90 · ·- 124.74
f15 1211 .61

R 90

R-90

II
0;]2 R_90 87

R 90
RJlO

R-lJO 1?? 04
I· .
· ·· ·· .:..,...:.=

ti-:;:f~
~~~
s~f;;
~"':"±..;;.,.;.'*":"~~

..Z+Z"
~=.,..~

f' · 'J. ·

,

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

E.L.5/61 GRAY MOUNT NICHOLAS

650174
BOREHOLE RECORD GY 123

(a)



I~~
E.L.5/61 GRAY MOUNT NICHOLAS

650175
BOREHOLE RECORD GY 12a

(b )I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

SAMPLE '-" a
Z -' I <l:I
0: '-"~ f- Of-
W zf-_ '-"~ -''-''N JOINTS R.O.D. DEPTHIW -z> oZ<Ji f-zEf-o YO W . w· zW,

NO. DEPTH <l:<l: <l:f-O -'0:<J _o:z
wo: -'0 . '=!I-::i
3='-" Cl)a.~ "- (/) ~ ~ln:::;:

.L
127.0~ I-T16 127.08

T17 127 .1~ 3.08
127.36

T18 127.26 · · ·- ·
11~ 12 7.~0 R2 · ·

~:;'~fj
I;-~';'~~

3.:56 If~~

R3 ~ 70 100 If?,"±j
I;-:?~±~

0,15
I;-~..,.~".

· ·
T1} 129.26 1.1~ · · ·: ·120 129 .43 129.6~

129 .6~
2.~8 ·.

T21 0.25 "."-

122 HO.01 nO.n
123 130.12 fH R 90

R 90
R 90 L

R2 7~

R 90
H160

124 131.6~

125 131.75 1.50 · '-'

126 131.95 0.66 'i!T27 132.06 0.76 132.40

100
:-+±~.;. ·· .. ·
t7±±i,
!:;'Tf~

1R60
'-'

2.55 ';':;::'1:-:

- _. .

2





<'\ 650177
I\)~

GRA Y MOUNT NICHOLAS BOREHOLE RECORD GY 132E.L.5/61

I (b)

SAMPLE '" 0

I
z ...J r «r
Ir "'~ I- 01-
w Zl-- "'- ...1 "'N JOINTS R.O.D. DEPTHrw -z . oZuj I-zE1-0 '<:w>: w . zW,

I
NO. DEPTH «« «1-0 ...1lrU _Ir zWlr ...10 . ~I-::i ~ t;;:;;

~'"
C/)n.~ u.(/')~

I
I
I
I
I

272.}2

I T49 272.}7
150 272.59

100

I 8

151 27}.41
152 27}.55

I 15} m.67 (98.8) (29.2) 99
154 273.84 S 40

I
I

FH R} s: .85
100

I
155 276.18 (99.4) 276.01
156 276.43

-'-
I 276.79 --:.:::

100

I ..
278.01

I
I
I



'b

I \)'"!:l 650178
E.L.5/61 GRA Y MOUNT NICHOLAS BOREHOLE RECORD GY 151

I (a)

I
SAMPLE '" 0Z ---' I <>:I

oc ",::! I- 01-
W Zl-- "'- ---' '" N JOINTS R.O.D. DEPTHrw _z> aZ<.ri I-zE
1- 0 '" W . W . w

I NO, DEPTH <>:<>: <>:1--0 ---'oc<..> zoc .....
. w oc ---'0 . ~I--::j Ol-z
~'"

cna...~ lJ..Ul_ n.Ul:=<

I
I 165.70

1 6 1~5'AOn 1 5. 5
(8 16Ji.OO 166.17

"-

I 1 9 166.40 '.-no 160.56 '-
166.88

1,;=

Tll

I Tl2 167.10

H~ 1~~.26 16 .46,1.35

I 100

I
I 169.54Tl6

.. . .
,I

1~'A2 fH R2 . .

I tl7 1 • 2
~m 1 .94

nO.08
R80 170.63

I SJO
q5

I R20
R.20

UB 70

I s gO
R9D
s go

I R2°
s10 l7?.97

l.20 In.09

I
f21 111.28
f22 173.67

100

I
124 174.00 (95,2) O}-'-S)
125 175.16

126 174.56 174.65

I
I 1._



~~ 650179I\)
GRAY MOUNT NICHOLAS BOREHOLE RECORD GY 151E.L.5/61

I (b)

SAMPLE <.9 0

I
z ...J :x: <t:x:
Cl:: <.9:::! I- 01-
w zl-- <.9_ ...J <.9 N JOINTS R.O.D. DEPTH:x:w -z . oZui I-zE
1- 0 :.::w>: w . zw ......

I
NO. DEPTH <t<t <tl-O ...Ja:: u _Cl:: zw Cl:: JO . ':!:!I-::> :?li;::;;3:<.9 (j)a..~ lL.cn~

I
I
I
I
I 172.97

I
120 173.09
Itl 17~28

122 173.•67 100

I 124 174.00 (9~.2) 03,8)
125: 174J6

126 174.56 174065

I $ 90

s.. 90
R_90

I R 80
fH R2 (:90 92

$_90

I
U8

176 .46
127 176.60 (85,5)

I
128 176:79la 176:84
110 176...90
III 176-;-98

I
100 177 .64

132
177fHI 17t"~

I
17 ~

f~ 178.-20 1 8.48
m· H~~

I
I
I



Ll

(a)

650180

GY 157BOREHOLE RECORD

SAMPLE <9 0
2 --' I <l:I
a:: Cl~ I- 01-
W 21-~ <9~ --' <9 N JOINTS R.O.D. DEPTHIW -2 . OZu; I-~E1-0 yoW:> w·

NO. DEPTH <l: <l: <l:1-0 --'a::Ll 2 0:: .....
Wa:: --'0 . ~...-=> 01- 2
3:Cl (/)a...~ LLCIl_ n. CIl ::E

35.94
· ·· · ·· ·· · ·· ·· · ·· ·· ·· ·· ·· ·· · ·· ·· · ··· ·100 · ·Ig 37.67 · ·

U2 3fJ9 ·· ·13i 38.~0 · ·· ·135 38.20 · ·136- 38Jt9 .. ·· ·· ·· · ·· ·· ·39.18 · ·· ·
SS ~Q.~4

'_0_0

fH R2 · ·· ·
~ ·· ·· : :T37 40.00 91

1211 40::23 ·· ·
119 40.34 ·

40.68 ·

•
140 40,.74 88 40.94 ".0-

S iOR 0
S 0

R')0

R')0 60
S ')0
S 90
S 90

-
SJO
S ')0 43.42 ..."--_.

;.:;';'";:.;

.-'-
~·....•-·.· ~ ...
· ·· · ·· ·._.

,

t\\.)
\.)

E.L.5/61 GRAY MOUNT NICHOLASI
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



2

( )

650181

GY 157BOREHOLE RECORD

b

SAMPLE C> 0Z -' I <II
12: <.'):! I- 01-
w Zl-- C>_ -' C>N JOINTS R.O.D. DEPTHIW _z . oZrJi I-zE
1- 0 :.::w>: w· zw ......

NO. DEPTH <1<1 <11-0 -'12:<-> _12:
zw12: -10 . ~""'::i 01-

~C> (f)a...~ !L.(f)_ Q.(f)::;;'

43.42 .'T41 43.2J
......_.

T42 43.6.9. ~~TIiI 43.'11 44.07

T44 44.32 ~
- ~

T4~ 44.~ · .T4_ 44 __ 45.06 · ..._..
100 · ·· ·R2 ...-..:..,.~

._.
T4~ ~t:3~

·· -T4 '-'

T4t 46.~
._.

T50 46.45

fH '-'

T51 ·46.94 . ·
T52:: 47..v 47.30

R80

RI S~44

S.70 L
69 RI _

S_90
R_85 48.76 RI -

eT53 48.93 R2T5"! 49.T) >j§

49.71 ~:::~
-, .. -

T55 49·19 100 "'-..:..,...:.
T50 49.2!t 50.11 ._.
T5f 50.J[ ·

· ·· ·50.76 ·· ·

t\."Y
~

E.L.5/61 GRAY MOUNT NICHOLAS
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



650182

BOREHOLE RECORD GY 164

LI

L2

SAMPLE '" 0
Z ---' r <l:r
0:: ",:::! I- 01-
w zl-- "'- ---' "'N JOINTS R.O.D. DEPTH
r w _z .

oZ(fj I-zEI- 0 >o::w>: w . zw .....
NO. DEPTH <l: <l: <l:I--O ---'0::<'> _o::z

w 0:: ---'0 . ':!!I-::i l?t;::;:
~ '" (l)a...~ "--(J)~

2.13
u u :
U U
U U :

U U :
U U
U U
U U
U U
U U :
U U
U u

11

u u
u u
u u
u. u. tu. u.
It u. ~

l! u, ~:

5.0J ~ u. ~j

_ •• _-:::C

Kl 5.J7HW
C4 0 =-;;r.;:SW ~1 =~.::::

/

/\ ,
C4 - >'<1= ..

._.
· .

HW Rl 47
-:. :=1
·.'=1"."=

8.12 <~.
~;; .

SW · .-
S 70

9.52 X
~w R

10.92 X
X· .
~:::~

9J
--I
1=·=1

fH R2 ~'=I
=:: :<:=1

" hn
- -
:=>~i

100 12.92
• !

I \;;)~1-
E.L.5/61 GRAY MOUNT NICHOLAS

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I~~~
E.L.5/61 GRAY MOUNT NICHOLAS

650183
BOREHOLE RECORD GY 166

L2

L1

(a)

SAMPLE '" 0z --' :r «:r
a:: "'~ I- 01-
w zl-- "'- --' '" N JOINTS R.O.D. DEPTH:rw _z . 02ui 1- 2 E1- 0 y:w>: w· zw .....

NO. DEPTH «« «1-0 --'a:: u
6~2wa:: --' 0 . ~.-::>

~'" (f)a...~ lLcn~ n.cn::;;

21.25
· · ·· ·SJO · ·· ·· ·· ·· · ·· ·· ·HII 5-10 · ·· · ·R1 · ·· · ·· ·· · ·

UO · ·· · ·· ·· · ·
T10 n,18 100 .- · ·

- · ·..., 5_65 · · ·· ·· · ·
2~ 87 · ·

SJio · · ·T11 2:L95 · .f • ._

S5 -T12 2~.26 ~.'.
~. :

T13 2~.61 EL:=
T1~ 2~..97m 25_10 25.32 ..-

25.20 ".. -
UO
5_80

UO ?~ an

?~ ?<
.:-=

UO

FH R2 5..85

~1

HO
5 0

UO
R_90

R_90
5_90 ? ~n · .

Tl7 28,-66
D8 28.,90 55 · .
U9 28.'17 (65.7) . (6.3) ?a 1a =~:~E

~~ :;:.;
T20 29.~2 (93.0) (19.9) 96 .._.
T21 29.60 2Q.8~

0·_.
=

~n.n --
,

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



~,
650184

I ~
BOREHOLE RECORD GY 166E.L.5/61 GRAY MOUNT NICHOLAS

I (b)

SAMPLE e:> 0

I
Z --' :r: <l::r:
a: <l: I- Ol-e:>-W zl-~ e:>~ --' e:> N JOINTS R.O.D. DEPTHIW -z> oZ<Ji I-zE
1- 0 ~w . w· zW,

NO. DEPTH <l:<l: <l:1-0 --'a: u _a: z

I wa: --'0 . ~I-=> ~ t;;::;:~e:> (J)O-!!!. LL (1)...-

I
I
I
I
I 117 28..66

SS
118 28..9ll

I 119 28.97 (65.7) (6.})

120 29.42 (9M) (19.9) 96
111 29.60

I
R.90

I
s .90

s .90

fH S .90 49

I R2
S .90

I
R-.90

122 }2...0} (81.9 )
T2~ 32.20 (86.2)
12 32.41 RjO

I 35
SS

I R50 100 ._.

I
I
I

•







~.

I~

I
I
I
I
I
I
I
I
I
I
I
I
I,
I
I
I
II
I TCD:RP9:J:7

APPENDIX IB

GEOTECHNICAL BOREHOLE RECORDS

MZ SEAM

ROOF AND FLOOR SECTIONS

650187



,

.~~{)
E.L.5/61 GRAY MOUNT NICHOLAS

650188
BOREHOLE RECORD DOM 8

M2

•••
I

'.
•••••••••••
I

••

SAMPLE

NO. DEPTH

<9 0z -' I «I
0::: <9::: I- 01-
w Zl-- <9_ -' <9 N JOINTS R.O.D. DEPTH
IW -z . oZuj I-i'5E1- 0 :.c:w>: W .
«« «1-0 -'o:::u za:: .......
wo::: -'0 . ~I-:::i Ol-z
~<9 eno..~ LL en~ <l.en:;:

41 nn

4~ nn

~? .82

Dra No 2775



:-:=

;:::-:~

~:::~
~:"=

1-~8<!..L<ZlL-n_+-_~:::::iiii '::::=

'-" 0Z ...J :r: «:r:
0: « t- Ot-'-"-w Zt-~ '-"- ...J '-"N JOINTS R.O.D. DEPTH:r:w -z . oZuj t-i:jet- 0 ~w:>: w '
«« «t-o ...Jo:,-, zo: .....
wo: ...JO . !:!t-::i ot- z
3:'-" (J)Q.~ "- U"l~ (l.U"l::;O

M2

=.'.-
§"'=:=-:.:=
::;:"­:=,'.=
:=:::~

:;;(~
~>,=;::.'.=
=<:;::

:::E

:::~
:::E

"':':E§:]
~

650189

DOM 13

87.68

8Q.68

8' ?Q

BOREHOLE RECORD

R3fH

DEPTH

SAMPLE

NO.

I
0.,

t-,."

'1.l.5/61 GRAY MOUNT NICHOLAS

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

n ... M ... ?77l:;.



I~~~
E.L.5/61 GRAY MOUNT NICHOLAS

650190
BOREHOLE RECORD GY 24

M2

SAMPLE <!J az ...I I <II<IOC <!J- f- Of-
w zl-- <!J_ ...I <!J '" JOINTS R.O.D. DEPTH:r w _z> aZ<ti I-zEI- a ><: w . w . zw ......

NO. DEPTH <I <I <II-a ...Ioc<..> _oc
zw OC ...JO . !:!:!I-::::i

~ <!J cnQ.~ u..Cf)~ ~l;;:E

11>1> 11>

1" I.•
§ ... -=.:--

--

169.47

· ·
R4 ·

·

· ·

R6 ··
·

·.
·

170.75 . ·
171.10 II.-S]( 45

17? 1~ •~:.-§:.=0·'-
17?R7 1=:.;

·

· ·
· ·.

174 1t ·.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



650191
BOREHOLE RECORD GY 26

M2

SAMPLE c> 0z --' I ~I
a:: (!)::! t- Ot-
w Zt-_ c>_ --' C>N JOINTS R.O.D. DEPTH
I w -Z::> aZul t-~Et- o ~w . w·

NO. DEPTH ~ ~ ~t- 0 --'a::c..> za::'
w a:: --'0 . ~t-:::i ot- z
~ c> (/)o..~ "-(f)~ D.(f):::;:

171 08 -
-rH "-R3 .".=

171 71 'o:i::::

17?_~7

"."=:-:;:
0"',=

:~:~

R3
:::~
:::§
<-=

r=:::::~

FH
~ ... =r=.--=

174 00
~.-.=

.:.~I

· ·
·· ·

·
R5 ·

·.
·

176.8~ · ·., .-

177.74

-
17R 1~

R3 ::;:;:;;,.

17R~4 :@
FH

.

R5 · ·
.

119.14 ·

I ~~"Y
E.L.5/61 GRAY MOUNT NICHOLAS

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



SAMPLE c:> 0Z ...J :r: 4:r:
a:: c>~ I- 01-
w zl-- c:>_ ..J c:> N JOINTS R.Q.D. DEPTH:r: w _z . oZui t-zet- o '-Cw>: w· zw .....

NO. DEPTH 4 4 41- 0 ...Ja::u _a:: zw a:: ..J 0 . ~I-;:j 01-
~ c:> cna.~ u.cn~ a.cn~

1~8 87
··

·· · ··· .
·

·
· ··
·R5

·

·

fH ·
·

1h~OQ
1::' ::::1:.:-=

R3 E:,:
1~' .7

1~4 f..?

R~ 16~.80 -
R~ ·

· .
· ·

R5 ··
166.62

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

~'"\::)

E.L.5/61 GRA Y MOUNT NICHOLAS BOREHOLE RECORD
650192

GY 28

M2



M2

650193
BOREHOLE RECORD GY 33

SAMPLE <!) 0Z ..J I <l:I
Cl: (!)::! I- 01-
UJ Zl-- (!)- ..J <!) '" JOINTS R.O.D. DEPTH
I UJ -Z . oZ<Ji I-ZE
l- e ~UJ>: UJ· zUJ .....NO. DEPTH <l: <l: <1:1-0 ..JCl:'-' _Cl:

zUJ Cl: ..J 0 . ~ .... :::> ~tn::;:;t <!) CJ)Q.~ lJ..Cfl_

40.96

·

. ..

R3 100

1.80
FH

·
·
·

45.96
0..96

~6R2/R3 SJ 80 46.52 &1
"."-

>§
10 ".-=

S1( 50 :-::
R2 =;:.==:-"=..-

§::=
=:'.=

48.00 =: .. =
100 .

R3
•• ~?1·55

~~
I ~

E.L.5/61 GRAY MOUNT NICHOLAS

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

r\r .. Mn ?77c::.



SAMPLE '" 0
Z --' r <l:r
0:: ",:! I- 01-
w zl-- "'- --' '" N JOINTS R.O.D. DEPTH:r: w _Z - oZ<Ji I-zEI- 0 ",w>: w- zw .......

NO. DEPTH <l: <l: <l:/--O --'0:: 0 _o::z
w a: --'0 . ~I-::i ~t;::E~ '" Cf)a..~ lLU)~

23.76
"7'":"E

0~~6
S1(

.'.=
R2 70

~100 ,~ '0 - -

·R3 ,~ R,

SX ~5 90 ----
><

0,)5 · .....
~K ~5 ~1 ~:-:=

,~ 11 :=:--=.-
·

0.56 · ·
·· · .

0.~1 97 .
- -· .

27.33
~

5K 60-

:-~

100 1
FH R5 R2 0~06 j· .

0~27 2q.~6

R 90
SK ~5 · -

jl 90

72
! 90

S. 90 ~150

--
55 S1( ~5

---
0,11

R1...J~~
88 R2 ..

,",:

55
-:-E;
~::~0_11 32.92 .-:l;:

~

100
0,)9 33.50

,

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

~'t-.
~

E.L.5/61 GRAY MOUNT NICHOLAS

650194
BOREHOLE RECORD GY 34

M2



M2

650195

BOREHOLE RECORD GY 36

SAMPLE <9 0Z -' :x: «:x:
oc <9~ I- 01-w zl-- <9_ -' <9", JOINTS R.O.D. DEPTH:x:w _z:> oZuj I-zE1- 0 :.: w . w- zw .....NO. DEPTH «« «1-0 -'oc o _oc

zwe:: -'0 . ~I-::)
~<9 (/)Q.~ "-(/)~ ~lii::E

'1 " · · ·.
0~05 22.1' ·

§c-
??~~

::(:§

R3

100 ·
· ·· ·

2U2 • +0-::::
0.56 .".:

.".:::

55 :::g
~

K2 ,~ '0 ~:::=

fH f g6rz 2~.q1

:::g
S- 40

55 97 :~
LD7 26.47 Q.4) 0~O3

26.72 '-
T11 26.85 (38.0) 170

0.80
R3 R80

0.12 .R. 85
1.05 R62

R90
~ 90 100

28.25 -£08 gjJ .25 10 :-~

I09 28.49 R1 ?R.'4 ','-

0.-"7 · ·
· ·

UO 2'1.15 R3 0.26
29.38 . .

0
?q.7~ ..

0

55 ·
R3 100

30.25

~~~
E.L.5/61 GRAY MOUNT NICHOLAS

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



M2

650196

BOREHOLE RECORD GY 39

SAMPLE Cl 0z --' I <tI<t0: Cl- I- 01-
W Zl-~ "'~ --' "'", JOINTS R.O.D. DEPTH
I w _Z . aZul I-ZE
I- 0 ~w:::>: w - zw ......

NO. DEPTH <t <t <tl-O --'o:Ll _o:z
W 0: --'0 . ~~=>
~ '" l/ltl.~ u..l/l~ ~ li;::;:

n~.~R

SU5 g::.gj
S_85 ...

0.16

",:--=
.'. :::

::-~
:--=

0.15 ,'.=.;.±

SK 45 IIH~ n~ -:-:;::

R3 S 75 100
S 85 136.49

0.16
~::±±:
1:==3:
1::'=':::1'-7-::..,1'--;-="'-'1'-"'-':"-:-

fH
1'-..,-.:..","-,

SK 45 1'-:--=-
1'-::-"''''

Hl4 137..96 0.j0 138.11

195
~-

138. ItO
HR ~R ..

S 90
SK 65

~
0.19

nQ.88

140.~Q X
.

R3 0.14 100

141.88 .

,'CI ~"J
E.L.5/61 GRAY MOUNT NICHOLAS

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

n 1\1 ?77c::.



M2

650197
BOREHOLE RECORD GY 40

SAMPLE '" 0z --' I <l:I
ct:: Cl~ t- Ot-
w Zt-_ "'- --' '" N JOINTS R.O.D. DEPTH
I w _Z . oZcri t-ZE
t- O ""W~ W . zw .....

NO. DEPTH <l: <l: <l:t-o --'trU _tr zW tr --'0 . ~t-::i Ot-
:;= Cl (/)a...~ "- Cfl_ Q.Cfl:::;:

140.18

.
0

OJl~

R}

1~' 11

S -90 21
14' ~4S --55 =.'.-

-'-~-'---
0.D-1

-'-.,.-,---

fH ---.,.~
---,--~

-'--:--'--~

1H ~L 6. -
112 1'tit. 72 0-32

SK-'t5 14~ 1A Ii0.10 SL90
R2

•SUO 100 • L~ ••

m 146.15 0.22
L~5 -'-~ . .,.-"

-'--:---::~

R1 :::=~=1
-'-?-'--::..;

:::=:::i

s _~O 14?_~? ,
-'-:-"=-.:.-:-=

R} -,--'-=-'-...-'--:- . .,...;
1LA .14 '-

I \;;)~<\
E.L.5/61 GRAY MOUNT NICHOLAS

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



650198
BOREHOLE RECORD GY 42

M2

I : I
SAMPLE '" 0

,
Z I ---' I «I",::: ,
0:: t- Ot- iW Zt-_ "'- ---' "'N JOINTS ROD. DEPTH
I W -Z .

O~u> t-ZE I
t- O ~W>: ZW, INO. DEPTH « « «!--O ---'o::u _o::z
wo:: ---'0 . ~l--:j

~~::.
I

3:'" u>a..~ LL<Il_

I
I

12Q.87
I

nn .n
S:>=

I =.'.-
I
!

1,70 no.n
I I -

1.04
,

!§.:::
1~1 ~. ;;:.'.=

,,

I n ••~
1.77 I ~V=

i
,

~:.~

I I

I ~=
i K25I

n~ ~~ J
fH R3 100 n' n1 ,~~,

I a0.60 · -
m~

134.49 I · .
13I.63 ..~ .~ · .

S _90
S _80

S _90
1~6 1~ mSK ..60

T97 136.43
TOS 136~57 0.'15 r-SS n~ 1<

1.59

n. n

r ~'b'j ~E.L.5/61 GRAY MOUNT NICHOLAS

•••••
'.
\1

••••
'.
•••••
I

• , ?,



SAMPLE <9 0
Z ...J r <!r<!0:: <9- I- 01-
w zl-- <9_ ...J <9", JOINTS R.O.D. DEPTHr w _z . ozcn I-zEI- 0 :.:w>: w . zw ......

NO. DEPTH <{ <{ <il-O ...Jo::u _o::z
w 0:: ...10 . ~I-:::> ~t;::;:
~ <.!l cno..!!2 u..(/)_

1~7.82

100

0.64 S 30 1~1 n~ =::-===
SL 25 ~

141 ~? ~fH R3 SL 30 ..", ..

SL 25
1"? 17 .

0.32 =.:=

0_44 1"' .? -

1.25
.....

R 80
0 15,

,", 0"S 90 69
R2~

1"" 11

100

0..j6 1"0 01.

E.L.5/61 GRAY MOUNT NICHOLAS

~<-::>~
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

650199

BOREHOLE RECORD GY 43

M2





I ~\o"Y
E.L.5/61 GRAY MOUNT NICHOLAS

650201
BOREHOLE RECORD GY 46

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

SAMPLE '-" 0
Z ...J I <II
cr « t- Ot-'-"-W Zt-_ '-"- ...J '-"N JOINTS R.O.D. DEPTH
I W _Z;,; OZuj t-ZE
t- O '" w . w· zw,

NO. DEPTH <I <I «t-O ...Jcr u _cr
zW cr ...JO . l:':'t-::i

~ ~::E~ '-" C/l0-!!!. lLC/l~

71.67

MW
UO ~"'-
UO R1

· .

R2 0 '-
UO --

sw -=S50 -
.'-

~

:::=.'.=
§F~

0.00 ==:::~

S~20
88 · .

Q.04 S.K 40 ==:. :
· .

u...02 -

75.10 R111
? ~.

uo
7L90 · .

UO ?6.~~
-'-"':""-':"
':'7':"7':"

fH R3
76.67

~:"-

101 'lb. 54
UO

0 M

0-,00 S 90

SK 50
,. n,

102
- .. -

."ZB.10
SS SK.45

7A ~Q · .

100
::1

L25
::1

q,06
u...07

Rn.n~
:'1.1

2



650202
BOREHOLE RECORD GY 106~

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

E.L.5/61 GRAY MOUNT NICHOLAS

SAMPLE <:> °z .J I «I
a:: « I- 01-<:>-w Zl-- <:>- .J <:> N JOINTS R.O.D. DEPTHrw -z:> o2ui 1- 2 E1-0 >:::w . w· w

NO. DEPTH «« «1-0 .Ja:: u Z a:: .....
wa:: .J 0 . ~I-::i 01- 2
~<:> (/)a..~ u.. en~ 0. en ::;;;

~O_7~

HW R1 UO 0 }1.00 8"."-

\/
/\

}2.90
',"=

-
HW R1 0 =.. ---.=

}4.00

X'4 RR
. .;.;

0
.. ----100 .. -
.-

=~I._,
R} L}O

UO }6.55 -
,~ ??

K·I";:~
fH LbO 0 ,? 1<; ;><

UO
.;-:.:.:::"

~UO '?h? . -

fZ 'R no X
R2 S70

f Z
100

. .
S..90

~q.26

M2

DrQ No 2775
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BOREHOLE RECORD GY 119

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

E.L.5/61 GRA Y MOUNT NICHOLAS

SAMPLE (!) 0z --' I <[I<[
0:: (!)- f- Of-
w Zf-_ (!)- --' (!) N JOINTS R.O,D. DEPTH
I w -z ' OZu) f-2 Ef- a >::w>: w ' zw .....

NO. DEPTH <[ <[ <[f-a ...Ja::<-> _O::z
w 0:: --'0 . ~I-::i Of-::;:
~ (!) ooo..~ lL. 00_ 0..00

12~.01

S.K 60 107 1n
~::'-
. .' - ~.
"'-c ....,-"

1.4 .•0 f'.cc_--,

K~'
F ,-~,

-
110 11. ~

"'-cc-'-- -'
f-cc-'-cc-'

1?c %
f-cc_--,
f-cc-'-cc-'

100
R2 0,79

1?~ ?Q
f-cc-'---,
f-CC_--'

~==:::,,----=.;.
1.65 ~==;:

FH 1:==;:
~'

.;.:-:::-'

0.• 27
128.04 :;:=:::

11 1~8.18

I~ 128.~3 ='.'
13- 128. 7 1_42 1?8 11

' ,

2-,19
S~ 40 99 ' . M

R3 U4 129.77
tK 55

"n 1n F':=

SJ( 40

R2 1.10 100
-

;...- --
1~06

131.77

2
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BOREHOLE RECORD GY 123

I~~
E.L.5/61 GRAY MOUNT NICHOLAS

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

SAMPLE '" a
2 -' r <tr
0:: <t f- Of-"'-w 2f-_ "'- -' '" N JOINTS R.O.D. DEPTHr w -2 . a 2 uj f-~Ef- a ,""w:O>: w "

NO. DEPTH <t <t <tf-a -'0::0 20:: .....
w 0:: -' 0 " ~f-::i Of- 2
~ '" CIla.~ lLCIl~ a.CIl::'E

<;1 ~?

.

100

R2

FH

SUO 90 <;<;. q8

SS 100 <;~ ~?

UO R1
-« SK 60

93 M
1.53
1~63

UO
57.~<;R.- 90

i=="=

1~33
f..:":'-.:-'

SS R2 §."=
58.29

0~5 100

<;Q. "

2



2

650205
BOREHOLE RECORD GY 132

SAMPLE c:> a
Z ..l r <lr
oc c:>::! t- Of-
w zf-~ c:>_ ..l c:> N JOINTS R.O.D. DEPTH:r w _z> oZ<Ji f-ze
~

a '" w _ w - zw .....
NO. DEPTH <I <If-a ..loco _oc

zW oc ..l a . ~f-:::i ~ln::;;~ c:> (J)a.~ l.L.(j)~

1Q3.28

.

100
.

120 197.37 R3 .
fH

121 197.55 197.89
5-.40 ""-

1'18.28 -
---
"AI

62

B
M

200.32
SJ( 60

E.-:

700.76 1;-:'-':':'

100
112 20.1.37

202.32

,
,

I~~
E.L.5/61 GRAY MOUNT NICHOLAS

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



2

650206
BOREHOLE RECORD GY 151

SAMPLE <.9 0Z -' I <l::I:
0: <l: I- 01-<.9-w ZI-~ <.9_ -' <.9 N JOINTS R.O.D. DEPTH
:I: w -z;> aZui I-zE
I- a :.: w . w· zw .....

NO. DEPTH <l: <l: <l:1-0 -'o:u _o:z
w 0: -'0 . ~""':::J ~ t;;::;::
~ <.9 <na.~ lJ..<n_

0' 0'

Q~ ?1

o?n,fH R2 100

o? ,~

==
--

q?qz :=::-
R 90

SS 1:-1

R 80
qR.q? I

100. 0?

.

I \)~'o
E.L.5/61 GRAY MOUNT NICHOLAS

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



2

650207
GY 168BOREHOLE RECORDE.L.5/61 GRA Y MOUNT NICHOLAS

SAMPLE <!J 0z -' I <tI
0:: C):! I- 01-
W Zl-- <!J_ -' <!J N JOINTS R.O.D. DEPTH
IW _z;:; oZui I-zE
1- 0 '" W . w· zw .....

NO. DEPTH <t <t <tl-O -'0:: 0 _o::z
wo:: -'0 . ~I-::) ~ t;;::;:3;<!J (/)a...~ "--(J)~

~~?~
U~ 'L~ .26

m 4.'t.~1
4.'t.58

137 4L?2

..

..
. I

FH R2 100

~8.71 I

55
~ -

~q.28

i~O.O4

55
50.40 ...

~? 04 :.:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



.x,tb
I~

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I TCD:RP9:J:8

APPENDIX IC

GEOTECHNICAL BOREHOLE RECORDS

MI SEAM

ROOF AND FLOOR SECTIONS

650208



l.9 0
Z ...J I «I
a:: « I- 01-l.9-w Zl-- l.9_ ...J l.9 N JOINTS R.O.D. DEPTH;rw -z . aZ(/) I-zE
1- 0 :.<:w:> w . zw ......
«« «1-0 ...Ja:: u _lr zwa:: ...Jo(/) ~J-~ ~tn::;;3:'" (/)n._ LL (/)_

SAMPLE

M1

§-".-
§="'=::0'.:::
:;"".=
-'>E

~\\!

650209
DOM 8

7••,

71 10

1A "

BOREHOLE RECORD

DEPTHNO.

I~~~
E.L.5/61 GRAY MOUNT NICHOLAS

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



~

I\:)<\
E.L.5/61 GRAY MOUNT NICHOLAS

650210
BOREHOLE RECORD DOM 13

I]
=.:-=

% ?Q

Ml

"-
~]

?1 ?~

"10

11 «

I--....Il~(ll...,• .ll:I-.Q_I--_:tiJ
692~ __+-_.
~o ~o

C2

(!) 0z --' :r: <l::r:
0:: <.'>~ I- 01-
W zl-~ <.'>- --' (!) N JOINTS R.O.D. DEPTH
IW _z:;; oZu) I-zE
1- 0 '" W . w· zw .....
<l:<l: <l:1-0 --'o::u _o::zwo:: --'0 . ~I-::::> ~~::;;~(!) (f)a.~ ... (f)_

SAMPLE

NO. DEPTH

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



tI,"'.
I~

E.L.5/61 GRAY MOUNT NICHOLAS

<9 0
Z --' I <lI
0:: <9~ ~ O~
W z~- <9_ --' <9 N JOINTS R.O.D. DEPTH
IW -z . aZuj ~~E~o ::£w>: W .
<l<l <l~ 0 --'0::0 zo:: .....
wo:: --'0 . ~t-=> 6~z
~<9 (f)a..~ "- '"~ Q."'::;;;

1 8.84

..

650211
BOREHOLE RECORD GY 24

R

R4

R3

R4

R3

SAMPLE

NO. DEPTH

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



~'1;
E.L.5/61 GRAY MOUNT NICHOLAS

650212
BOREHOLE RECORD GY 26

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

SAMPLE (!) a
z --' I <:tI
0:: (!):! f- Of-
W zf-~ (!)~ --' (!) N JOINTS R.O.D. DEPTH
I W _z> OZu) f-ZE
f- a '" W _ W . zW,

NO. DEPTH <:t <:t <:tf-a --'0::'-' _0::
2W 0:: --'0 . '=!f-::> ~lii::E~ (!) cna..~ lL. (f)_

1~~_~R

· ·· ·R5 ·· ·1« oa · · ·
R3

,,~-~? mR3 1~~_R~ · .· · ·· · ·· ·· ·R5 · ·· ·· ·· ·· · ·
1~8_0? hR3 §/~

~----
1~R ?O =:::=

· ·· ·· · ·R5 · · ·· · ·1~Q_~? ·,.;..,.;.fH
:::~

R3 ~:~§
.".-

16n_~R R2- ·.

R3 '-R2_ .-
R2 · .

1~1 R'
R2 1~? O~ ~".'=

~

R3 'I-·"E.>=
"=

1~~ R~ :::E

0 ..__________ "

MI



Ml

650213

BOREHOLE RECORD GY 28E.L.5/61 GRAY MOUNT NICHOLAS

SAMPLE '" 0
2 -' I «I
a:: ",::! I- 01-
W 21-~ "'- -' '" N JOINTS R.O.D. DEPTHIW _2:> oZui I-~E1- 0 '" W . w·

NO. DEPTH « « «1-0 -'a::U 2 a:: .....
Wa:: -'0 . ~I-::i 01- 2

~'"
(f)a..~ u.. en_ a. en::;;

n, Q?

· ·· ·· ·· ·· ·· ·· ·· ·· ·· · ·· ·· ·· ·· ·· ·· ·R5 100 · ·· ·· ·· ·· ·· ·· ·· ·· ·· ·· ·· ·· ·· · ·· ·· · ·
H?'O

· ·· · ·· ·

fH ~
p,

". ?< · ·· ·R4 · ·
1<0 .. · ·

Ul5 H8.q? C~~_
R3

R_80 139."
SS R2 Hn <, :::§

WO I~~L~ ..-
R...90

R3 SK...30 NP
~j8

140.68S-70
140.90 R?

" .· · ·· ·· · ·
R4 · · ·· ·· · ·· ·· · ·· · ·· · ·
p~ 14??7 ·· · ·;::::·:5
R3 11? ~. ~:"='-

:t\~

I~

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



E.L.5/61 GRA Y MOUNT NICHOLAS BOREHOLE RECORD

650214
GY 33

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

SAMPLE C> 0
Z -' :r: <l::r:
0:: <:>::! f- Of-
w zf-_ <:>~ -' <:> N JOINTS R.Q.D. DEPTH:r:w _z:;; oZuj f-t;SEf-O Y: w . W .

NO. DEPTH <l:<l: <l:f-O -'o::u zo:: .....
wo:: ..JO . ~f-=> Of- z
~<:> (/)a..~ "- en~ a.en::E

" QQ · · ·· ·
·

100 ·
0•.Q5 ·

FH ·· ·· · ·
90 ·· · ·· ·· ·· · ·

R3 K 3Q NP · ··
" 1~ · ·· ··· ·· ·· ··100 · ·

SW · ··· ·
· ··· ·· ·1.15 ·

1? n~ ·
0.84 ·

80
R2 -..-

100 ':-E

- 1? QQ -_._--_..-- · .
"')7ff R 'i0

- 0S80
--- C1

R2{R3 1.35 R 9.0
fH S'iO 80

1Q n~

RS 0.52 1Q_?Q -·· · ··R2 100 · · ·· · ·· · ·0.82 · · ·
?0.20

" n~ IX

Ml



:1\<:'
I~

E.L.5/61 GRAY MOUNT NICHOLAS

650215
BOREHOLE RECORD GY 36

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

SAMPLE '-" 0
z ....J :I: <[:I:
Cl: '-"~ f- Of-
w zf-_ '-"- ....J '-" N JOINTS R.O.D. DEPTH:I: w -z . oZuj f-zEf- 0 ~w:> w . zw .....

NO. DEPTH <[ <[ <[f-O ....Jet:: ° _Cl:
zw Cl: ....JO . ~f-::i

;l: '-" (J)a.~ u.. cn_ ~ln~

1 ~4

·· ··· ··· ·· ·· · ·· ·· · ·
10 ··· ··· ·

R1 · ·
HW ·· ··· ·· ·. ·· ·

· ·· ···
100 . ··

111>1 ·· ·

C1 1?n~S 70 -
~w R2 MW CR1 -

123~
foIoI MIS 80 1?80

S5 -~ H.06 ;:0,'-

C~/
-~

FH
~]

T01 13.80
R3 100

="'='-
T02 14.27 RS =:.'

0."-
T03 1~.~3 14.Rn =>.=

, ,-- ,
- --- --_..



I~IO
E.L.5/61 GRA Y MOUNT NICHOLAS

650216

BOREHOLE RECORD GY 39

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

SAMPLE <9 a
2 ....I I «I
a:: « f- Of-<9-w zf-~ <9~ ....I <9 N JOINTS R.O.D. DEPTHI w _2 . aZui f-~Ef- a ~w>: w·

NO. DEPTH « « «f-a ....Ia::'-' 2 a:: ,
w a:: ....10 . ~f-::i Of- 2
~ <9 (/)a..~ lJ.. "'~ Q."'::;;

.on n?-_._-- ~

~·-1.20 S 50 SK 120 ..
" ..

P0•.19 _..J
~121.64 .-..=

100 I:: · :-1

R3 · '·1S 57

W...H1 ·
122.Q~ ~

"'-igL~1

0.10
37 rr<=1

fH ~K

•12~Q7 E"·=
S 90 0 1?4 ??

Snil ~n

XI
0.16 1?~ R4

.
SbO 50

SK 45 1?~ n? '-

SK 40 0 R1- MI
R 90

12~.6~
0.19 SK 45

S 40 1?~ nn ..
R3 E:::J

SK~O H_.. -
100 _0."-

-,-1
SK £0 E::=I

0.07
~:::§

1?7h~ =':-=1EO ..=

---



to
I~

E.L.5/61 GRAY MOUNT NICHOLAS
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BOREHOLE RECORD GY 40

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

SAMPLE c> 0
Z ...J I <II
cr Cl~ I- 01-
w Zl-- Cl_ ...J Cl", JOINTS R.O.D. DEPTH
I w -Z> aZ<Ji I-~EI- 0 :>::W • w .

NO. DEPTH <I <I <11-0 ...Jcr O Zcr .....
W cr ...JO . ~I-::) Ol-Z
~ c> cna...~ u.. en~ Q.en:;;

11%.40
SK 30 0
SK 45 ~F'=

0.04 100 · .
~SK 40 0 =-:.=

11<; hO ·· ··· · .
· · ·· ·0.16 · · ····· · ·

·
117_~6 i;-:::"~Z~

100 S.·.=

FH R3 SK 70 Ii0.05
118.67

11q 00 p::;':::f:j
S>.=

0.02 110 ~O

S 75 0 I"UAA
R1- M

0.02
S 90 11q_Rq R2- · .

R2"~
100 E:::=

0.56 R1 .....
','-

1?n AO

0.26 =:-:'1
0.14

50 1?1 AO E:::=

,



~'b

I~
E.L.5/61 GRA Y MOUNT NICHOLAS

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

650218

BOREHOLE RECORD GY 42

SAMPLE (!) 0z oJ :c <t:c
a:: (!)~ I- 01-
w zl-- (!)- oJ (!) N JOINTS R.O.D. DEPTH:cw _z> aZul I-zE
1- 0 ,""w . w- zw ......

NO. DEPTH <t<t <tl-O oJa:: u _a::
zwa:: oJ 0 . ~I-:::) :i t;; ::;:~(!) (/)Q.~ "- (/) ~

". 47

R3 SK 40 100 F-:::~I

•11n ?1

0.10 R 62
110 "R 76

S 90 11Q.66
0.23

k
· ·

1?n ?< ·· ·
1:=:.'-

· .

1?1 01
~ ..-

r.: · ·
R3 [. ··

100
r' : ·
'.
I' ·
" ·, ·

FH r. ·· ·
0.14 1?? Q7 ·

SK 45 r·=
0.14 ' ,

'.'

<0'. 1? :I:"-
0.5.3
0.111 SS MS 90 50

1?~ "
, ,

, ,·.R3 · ,

12:5::"66
SK 55 ;::;:'"

f8~ 1?< 00
· .

12 74 ','1.15 ·
100

,: ·r. ··
10~« ,. ·SK 35 · ·

0.04
"-

107 ?<

R3 SK 20

SK 45 111.66 ":"=
~--':'::;::I



~I\~
E.L.5/61 GRAY MOUNT NICHOLAS

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

650219

BOREHOLE RECORD GY 43

SAMPLE <9 0
Z ...J I <tI
0:: '-"~ I- 01-
w Zl-- '-"- ...J '-" '" JOINTS R.O.D. DEPTH
I w -Z> aZui I-ZE
I- 0 :.::w . w . zw .....

NO. DEPTH <t <t <tl-O ...Jo::<.> _o::z
W 0:: ...Jo . ~I-::> ~ t;;::E~ <9 U)a.~ u..U)~

114 42

95

.

100 ! •
!.

·
·

0 117 74 ·
:..~ .-:-~

SK 35 ..-'-..
SK 40 117.qO "':;.-:-~

100 i •

I'.

I::
T01 116.78

0
TI!Z fH R3 SK 35119.22

SK 45 11Q.42

SK 30 ._._.
SK

g~ 100
~~ sse
~ !.

SK 70 SS -SK 30
M

--
SK 90 YU

R_lJO

177 _71
T03 122.81 ._.
T04 122.95

._.
.,.:;.±;~:3-.:..fj

T05 123.48 '-'-' .
.,.::.:..;::~._._.
"S 70 i:--:-.:.. .,.~

124_71
,:,-..~





"r
I~'b

E.L.5/61 GRAY MOUNT NICHOLAS

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

650221
BOREHOLE RECORD GY 119

SAMPLE <9 a
Z --' I <II
cr <9::: f- Of-
w zf-_ <9_ --' <9", JOINTS R.O.D. DEPTHr w -z . oZu) f-zE
f- a ~w>: w· zw .....

NO. DEPTH <I <I <If-D -lcr u _cr zW cr --'0 . ~'-::l ~l;:;::;:
~ <9 (l)Cl.~ LL tn_

110<;0
·. ··· ·

6.!13 ·
111 "

··
0.29 S 45

E~R2 s.::7o

~· .
112.62 "-

100
"' nn0~21 ·

· ····
FH R3 S.65 ·

··
·

1.12

11<;.'0 · · ·
K~ R1 0 11<; 4A

.~
100

R3
RS

0
116 '6

0.2'7 r§
116.80 .=

0.21 .:.." . ~..:.

R2
.:...;-.-:-.;-...:.

100 .;.Z:::±-7
117 40 ·-'--:-;::

1·52 §<~

118 26 .:..=

,



I~'V
E.L.5/61 GRAY MOUNT NICHOLAS
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BOREHOLE RECORD GY 123

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

SAMPLE <.? 0z -' :x: «:I:«a: <.?- f- 01-
w zf-_ <.?- -' <.? '" JOINTS R.O.D. DEPTH:rw -z . oZuj f-zEf-o ,",w>: w· zw ......

NO. DEPTH « « «f-O -'a:u _O::zwa: ..J 0 . ~t-::)
~<.? (J)Q.~ LL(f')_ ~ln:;:

O.ZO
Zq.O?

·· ·
· ·

100 ·55
·

,n n~ · ·
5K 30 =::-.

45 ,n 4n =:.:
R2 0.14 ·· ·

· ··· ··· ··· ··0.13 · ···
100 ·

· ·
· ·

R3 0.36 · · ·
fH · · ··· · ·· ·· ·· ·

11 33.55 ·
12 33.68 R2 ,. n? ·

0.10 · ·
R1/R? 5 90R1 46

.'-
s

~8 MR
R2 S 90

0.78 R 70 ,~ ??R 90

T3 35.78 R1 ~5_q6 :':
100 · ·

·
R2 ·

·
·
· ··

R1 ·
~7_ ?2

. ·

'1rn /\In ?7 7~



~O:J
\)
E.L.5/61 GRAY MOUNT NICHOLAS
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BOREHOLE RECORD GY 132

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

SAMPLE Cl eZ ...I I <>:I
tr Cl~ I- 01-
w Z~~ Cl_ ..J Cl", JOINTS R.O.D. DEPTH
I w -Z> eZuj I-- Z El- e '" w . w . zw .....

NO. DEPTH <>: <>: <>:~e ..Jtru _tr
zW Cl: ...10 . '=!I--:::>

~ Cl (J)a...~ "-cn_ :?In:.

171.40
.

·

·

. ·
· ·.

R3 100 · ·. ··
·· ·

T10 174.51 ·
·

·
fH ··

'11
UU~T12 176.13Tn

176 40 -
S 35

S ~~
0 RS R1

NP M

S 90

R3 178. ~~
;::: .:
::;:>=

T14 178.64 ~
~
~

115 178.95 '-
100 ill17Q.M :::§

1ROOO
~f±~
1:-3:+:;;':
~>.=

180.35 E:::§

'" ,..1 .... ?7 7<=;



q,t\.
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BOREHOLE RECORD GY 151

i
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

•

SAMPLE '" 0z --' :r: <>:::c
0: "'~ I- 01-
ILl zl-- "'- --' "'N JOINTS R.O.D. DEPTH
::c ILl _z> ozcn I-zE
I- 0 '<: ILl . ILl . ZILl ......

NO. DEPTH <>: <>: <>:1-0 --'o:u _o:z
ILl 0: --'0 . ~I-::i
3: (!J cna...!!:. u..<1)~ ~ t;;::;;

Q6 10

· ·R2 · ·
· ··· ·· · ·

R5 ·· ·· ·
··

·
· · ·

100 ·· ·. ·· ·
·

· · ·
·. · ·· · ·· ·
··· · ·· ·R 60 ·· ··· ·

H ~1.~4 FH R2 · ·
1.•. 2 11 ~6 · ·

S 30 -~n =110
17"R 90

SK 50 ··,? ,n
MS 90 · ,

SK 50
S 90
R 90 .. 10100 :-:;;

SS <-.=
§<~=.,.

._.
= ..=<,==..-

SS =.'.:;:=.'.:::;.'.:::
SK 60 ,~ ~,

S 80

S 90 100

R2 R 90 70 ,i. .. -
----

100 ,i. ?L t::::. -: :I

- --
,



SAMPLE c:> °Z .J I <II
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· ··
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U7 35.45 · ··U8 35.63 ·· ·· ·· ·U9 36.0.1 R2 · ·· · ·
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'-
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APPENDIX 2

POINT LOAD TEST RESULTS

650227



650228

KEY FOR POINT LOAD TEST DATA

TYPE OF TEST

FAILURE TYPE

PLA AXIAL
PLR DIAMETRICAL

COALY
CARBONACEOUS
CALCAREOUS
LITHIC
ARENACEOUS
ARENACEOUS
SILTY
ARGILLACEOUS
FOSS ILIFEROUS
BRECCIATED
CINDERED
VERY COARSE GRAINED
MEDIUM TO COARSE GRAINED
FINE TO MEDIUM GRAINED
VERY FINE GRAINED
BANDS
LAMINAE
WITH MUD PELLETS
SLIGHTLY WEATHERED
MODERATELY WEATHERED
HIGHLY WEATHERED

CO
CS
lS
LT
SA
SA
Sl
CL
FO
BR
CR
VC
MC
MF
VF
VA
LM
MP
WX
WE
WH

gUALIFYING LITHOLOGY

SANDSTONE
COARSE GRAINED SANDSTONE
MEDIUM GRAINED SANDSTONE
FINE GRAINED SANDSTONE
SILTSTONE
MUDSTONE

. MUDSTONE
CARBONACEOUS MUDSTONE
CARBONACEOUS SHALE
COAL
BRIGHT COAL
BANDED COAL
DULL COAL
MID LUSTROUS COAL
TONSTEIN
DOLERITE

TCD:RP9:J:4

PRIMARY LITHOLOGY

SS
SC
SM
SF
ST
MS.
MS
CM
CS
CO
C1-C3
C4
C5-C8
M1-M2
TD
DO

NF NORMAL TENSILE FAILURE
PF PARTIAL FAILURE

I
I
I
I
I
I
I
I
I
I
(I
I
I
I
I
I
I
I
I





.1.;)l'0Oj

I
I
I
I
I
I,
••
I
I
I
I
I
I
I
I
I
I
I

DEPTH
(M)

111. 82
115.21
115.51
115. 78
116. 5:3
119. 52
120. 13
120.77
120.87
122. 75
123.07
12"L 14
124.61
126.20
127.33
129.04­
129.49
131.39
132.83

..... ... .l.U

650230
POINf LOAD TEST RESULTS-----_._------------_._--

BOREHOLE OY33
--------

TH r C/i.NESS TYPE LOt_D IS(50) LITHOLOGY FAILURE CONDITION
(CM) (KW r1~4/t"!2 TYPE

--------- ----- --------- ------- ---------
5.0 PLA 9.0 3.60 SS NF MOIST
4. 5 PLA 4.4 2.00 MS NF MOIST
6.0 PLA 4.2 1. 25 11S PF WET
5.0 PLA 2.2 0.88 11S NF WET
4.5 PLA 4.2 1. 95 MS PF WET
6.0 PLA 0.9 0.02 MS NF WET
4.0 PLA 2. 1 1.20 MS NF WET
4. 5 PLA 1.7 0.80 MS NF MOIST
5.5 PLA 3.4 1. 16 CO PF MOIST
4. 0 PLA 1.0 O. 56 118 PF MOIST
4.5 PLA 2.8 1. 30 M5 NF MOIST
4.0 PLA 5. 1 2.95 M5 NF MOIST
4.5 PLA 4.3 2.00 MS NF MOIST
5.0 PLA 5. 5 2.20 S5 NF 11015T
5.0 PLA 5. 7 2.28 5S PF DRY
5.0 PLA 5.0 2.00 58 PF DRY
4.0 PLA 5. 1 2.85 SS!'lP NF DRY
4.5 PLA 4.2 1. 90 55 NF DRY
4.8 PLA 5.5 2.37 55 NF DRY

•

.' •
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650235
POINf LOAD TEST RESULTS

BOREHOLE OY39

DEPTH THICKNESS -IYPE LOi\[) 18(50) LITHOLOGY FAILURE CONDITION
01 ) (CM) (¥,N) MNtr-;2 TYPE

, ----- --------- ----- --------- ------- ---------
212.92 4.8 PLA. 0.6 0.25 SF NF DRY
213. q·2 4.0 PLA 0.4 0.21 SF NF DRY
218.53 5.2 PLA 1.0 0.38 MS NF DRY
218.84 5.0 PLA 1.0 0.40 ST NF DRY
220. 55 5.5 PLA 3.0 1. 10 SF PF DRY

.1 LJ

" •
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POItH LOAD TEST RESULTS
-----------------------

I BORECHOLE GY40
--------

I DEPTH THICKNESS TYPE LQ!,D 15<:30) LITHOLOGV FAILURE CONDITION
(M) (GM) <I"r<> MN/M2 TYPE----- --------- ----- --------- ------- ---------

I 34.55 5. 5 PLA 0.1 0.04 SM PF MOIST
36.04 5.0 PLA O. I 0.04 511 NF MOIST
36.88 5.0 PLA 0.0 0.02 ST NF MOIST
38.01 5.3 PLA 0.0 0.02 SF NF MOIST, 39.34 5.3 PLA 1.5 O. 58 SF NF MOIST
41.45 5.2 PLA 0.0 0.02 SF NF MOIST
43.56 6.2 PLA 3. 5 1. 03 SM NF MOIST
45.46 6.6 PLA 0.0 0.01 SM PF MOIST

I
46.42 4.8 PLA 0.1 0.04 5M NF MOIST
49.18 6.3 PLA 0.2 0.06 S8NF PF MOIST
51.50 5.6 PLA 5.0 1. 70 SF NF MOIST
52. 50 4.9 PLA 0.0 0.02 SF NF MOIST
53.81 5.0 PLA O. 1 0.04 SSI1P NF l10IST

I 54.99 4.0 PLA 0.0 0.03 CI1 NF MOIST
57.70 4.2 PLA 1.3 0.67 MS NF 110IST
58. 50 5.0 PLA 3.2 1.28 11S NF MOIST
59. 54 5. 5 PLA 0.1 0.04 MS NF MOIST

I
61. 28 4.4 PLA O. 1 0.05 I1SCS NF MOIST
61. 65 5.0 PLA 0.0 0.02 CM NF MOIST
63.27 5.0 PLA 0.0 0.02 SSMF NF MOIST
65. 00 5.8 PLA O. 1 0.03 STes NF MOIST
65.41 5.6 PLA 0.2 0.07 ST NF DRY

I 67. 50 4. 1 PLA 0.0 0.03 MS NF DRY
68.05 5.8 PLA O. :> 0.02 MS NF DRY
68. 90 5. a PLA O. 5 0.02 MS NF DRY
69.75 4.7 PLA 1.4 0.62 ST NF DRY

il 70.99 5.0 PLA 0.3 0.12 MS PF DRY
72. 64 5.2 PLA 0.7 0.27 ST PF DRY
73. 50 5.3 PLA O. 5 0.02 MS PF DRY
74.80 4.8 PLA 5.0 2. 12 SF NF DRY

'I
75. 50 6.0 PLA 1.8 O. 55 MSCS NF DRY
76.40 6.3 PLA O. 5 0.15 MS PF DRY
78. 19 5.4 PLA 3.6 1.28 MSCS NF DRY
79.27 5. 2 PLA 0.8 0.30 MSCS PF DRY
79. 52 4.0 PLA 0.2 O. 11 MSCS NF DRY

t 80.80 4.5 PLA 0.4 0.18 r..,scs PF DRY
82.00 4.2 PLA 0.5 0.25 MS NF DRY
83.00 4.9 PLA O. 5 0.20 5T PF DRY
84.00 5.0 PLA 0.6 0.24 i15 PF DRY

I
84. 70 4.7 PLA 0.8 0.35 I1SC5 NF DRY
85. 56 6.0 PLA 0.6 O. 19 118CS NF DRY
87.03 6.4 PLA 1.7 0.47 C8 PF DRY
88.54 4.0 PLA 0.8 0.45 MSCS PF DRY
90.04 6.0 PLA 4.0 1. 25 I1S NF DRY

I
90.88 4. 5 PLA 0.7 0.33 MSCS NF DRY
93.00 4.5 PLA 0.4 O. 18 C8 PF DRY
94. 57 4.0 PLA 0.4 0.21 MS NF DRY
95. 13 5.0 PLA 0.8 0.32 C8 PF DRY

I
97. 50 5. 1 PLA O. 7 0.28 MS PF DRY
68.68 5.0 PLA 1.0 0.40 MSLS NF DRY
98.09 4.7 PLA 1.0 O. 43 ST NF DRY
99.26 5.7 PLA 1.0 0.33 MS NF DRY

100. 50 4.9 PLA 1.0 0.41 MS NF DRY

I '101.96 5. 1 PLA 0.8 0.31 MS NF DRY
103. 16 5. 5 PLA O. 9 O. 31 M5 NF DRY
104.67 5.0 PLA 0.0 0.02 MS NF l10IST
105.74 5.4 PLA 1.0 0.36 ST NF DRY

I
106.65 4.8 PLA 0.4 0.16 f1SCS PF DRY
108. 50 4. 5 PLA 0.6 0.28 MS NF DRY
109.46 4.6 PLA 0.8 0.36 SF NF 110IST
110.34 5.0 PLA 0.4 0.16 MSUI NF MOIST
111. 72 4.7 PLA O. 5 0.20 MS NF MOIS1",. 112.48 4. 5 PLA 0.1 0.05 MS NF MOIST
113. 1.1 4.0 PLA 0.1 0.06 MS NF MOIST
115.02 5.2 PLA O. 1 O. 04 CM PF DRY
116.37 4.0 PLA 0.3 0.16 5T NF DRY

•• , .. --_.-.--_...•.- '-r
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powr LOAD TEST RESULTS

I
-------------------_._--

BOREHOLE GY41
--------

I DEPTH THICKNESS TYPE LG."D 18(50) LITHOLOGY FAILURE CONDITION
01 ) (C~1) ovu r1N/~"'!2 TYPE----- --------- ----- --------- ------- ---------

I 15.00 3.3 PLA 36.0 25.00 DO NF DRY
43. 't5 4.8 PLA 47.0 20.00 DO NF DRY
55. 00 4.9 PLA 35.0 14.20 DO NF DRY

I
58.07 5. 0 PLA O. 1 O. 04 811 NF t10IST
59. 50 4.9 PLA 0.7 0.28 SM NF MOIST
61.48 5.B PLA 1. 5 0.48 SI1 NF 110IST
66. 14 5.8 PLA D. 5 0.16 SM PF MOIST
70.00 6.2 PLA .0.8 2.40 Sl1 NF MOIST

I 74.04 4.2 PLA 0.4 0.21 SM NF MOIST
77.16 5.7 PLA 1.0 0.33 SM NF MOIST
80.38 5.8 PLA 1.1 0.36 811 NF MOIST
85.06 5. 7 PLA 3.0 0.99 S11 NF t10IST

I
79.12 4.8 PLA 3. 5 1.50 811 NF MOIST
88.00 4.7 PLA 1.9 0.83 MS NF DRY
88.95 5.7 PLA 5. 4 1. 80 MS NF DRY
89. 18 5.7 PLA 0.3 0.10 MS NF DRY
90.41 4.3 PLA 2.0 O. 09 SF NF MOIST

I 93.25 5.6 PLA 0.4 0.13 S11 NF MOIST
95. 57 6.0 PLA 0.3 0.09 SM NF 110IST
97.20 5.7 PLA 0.3 O. 11 CI1 NF DRY
97.50 5.3 PLA 5.0 1. 82 ST NF DRY

I
98.31 5.B PLA 6.0 1. 90 STSF NF MOIST
99.33 4.8 PLA 0.4 O. 19 MS NF DRY

100. 56 3.2 PLA O. 4 0.30 CO~12 NF DRY
101.24 4.3 PLA 3. 5 1. 81 COC7 NF DRY

I
102. 14 4. 7 PLA 0.9 0.39 MSCS NF 110IST
102.46 5.B PLA 5.6 1. 79 SF NF MOIST
IDS. 11 5.B PLA 4.0 1.2"1- MSST NF MOIST
105.89 3.8 PL.A 0.3 0.14 CO NF DRY
105:96 6.7 PLA 2,0 0.48 CO PF DRY

I
106. 98 5. 0 PLA 0.8 0.3"1- MSST NF DRY
107.47 4. 5 PLA 5. 1 2.35 :1SST NF MOIST
108.36 4.6 PL.A 4 c' 1.98 SF PF MOIST.:J
110.20 5.0 PLA 3.5 1. 40 Sl1 NF MOIST

I
111. 39 4.8 PLA 12.0 5.15 SSLS NF MOIST
113.61 6.0 PLA 3.3 1. 07 Sl1 NF t10IST
117.89 5.1 PLA 3. 4 1. 32 8M NF MOIST

I
I
I
I
I
I
I
t
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POINr LOAD TEST RESULTS

I
-----------------------

BOREHOLE OY42
--------

• DEPTH THICKNESS TYPE LOAD IS <::·0) LITHOLOGY FAILURE CONDITION
(I'D <nn 0',14) r~Nrr~2 TYPE----- --------- ----- -----_._-- ------- ---------

I 31.91 5.0 PLA 0.4 O. 16 51'1 NF DRY
34.83 6.2 PLA 0.3 0.88 r'1S NF DRY
37.37 4.2 PLA 0.3 0.15 5S NF MOIST
39.31 4.8 PLA 0.3 0.13 SS NF MOIST

I 42. 51 5.5 PLA 0.6 0.21 SS NF MOIST
43. 13 4. 7 PLA 1.0 O. 43 MS NF MOIST4-4. 50 5.4 PLA 0.4 0.21 Cl1ST NF MOIST
46.41 5.2 PLA 2.2 0.83 CO NF MOIST

I
46.90 6.0 PLA 2.0 0.60 MS NF MOIST
48.67 4. 5 PLA 5.3 2.45 f1S NF DRY
49.84 5.0 PLA 0.4 O. 16 CI1 PI" DRY
50.43 5.6 PLA O. 4 0.31 Cr1 PI" DRY

• 51.14 6.4 PLA 0.4 O. 11 MS PI" DRY
53.26 5.0 PLA 5.6 2.24 511 NF DRY55.01 4.0 PLA 0.3 0.18 SSCL NF DRY
60.71 5.4 PLA O. 4 0.14 SS NF DRY
62.71 4.6 PLA 2.8 1. 27 MS NF DRY

I 65. 57 5.5 PLA 1.5 0.51 MS PF DRY
65.70 5.2 PLA 0.6 0.25 MS NF DRY
66.00 5.5 PLA 4.8 1. 69 CO NF DRY
68.31 3.8 PLA O. 1 0.06 MSCR NF DRY

I
69. 12 4. 1 PLA 0.2 0.10 CI1 NF DRY
71. 55 6.1 PLA 0.5 0.15 MS NF DRY
72.85 4.8 PLA 3.0 1. 28 MSST NF DRY
74.24 4. 7 PLA 1.0 O. 43 Cl1ST PF MOIST
76.77 5.5 PLA 9.6 1. 59 MSST NF MOIST

I 77.94 4.8 PLA 1.1 O. 46 CI1 PI" MOIST
78.68 6.2 PLA 2.3 0.62 MSCR PF DRY
7"9.65 4.9 PLA 6.0 2. 43 ST NF DRY
82. 51 5.5 PLA 2.0 0.69 MSST NF DRY

I
84.40 5.0 PLA 0.7 0.28 C:'1 PF DRY
87.18 4. 7 PLA 1. 1 0.48 MS PI" r'IOIST
88.98 4.6 PLA 0.7 0.32 MS PF MOIST
89.98 4.7 PLA 2.3 1. 01 l1S NF MOIST
91.00 5.3 PLA 1.5: O. 55 CI1 PF MOIST

I 91.30 6.0 f'LA 1. 1 0.33 r1SFO PI" MOIST
91.98 5. 4 PLA O. 6 0.22 MS PF MOIST
92.48 4.5 PLA 3.6 1. 70 ST NF MOIST
94.00 6. 5 PLA O. :5 0.14 l1S NF MOIST

I
95. 10 5.6 PLA 0.6 0.20 SM· NF DRY
97. 93 6. 1 PLA 1.9 O. 57 511 NF MOIST
99.86 6.0 PLA 1.0 0.29 SM NF MOIST

103. 57 5.5 PLA 15.0 5. 10 S11LS NF DRY
104. 54 5.0 PLA 3.7 1. 48 SI1 NF MOIST

". 106. 40 5.0 PLA 3.3 1. 32 SC NF MOIST
109.97 5.6 PLA 3.0 1. 05 SM NF MOIST
112.06 4.9 PLA 3.7 1. 51 511 NF MOIST
114.88 4.6 PLA 0.9 0.41 MS NF 110IST

I
116. 57 4. 9 PLA 1.0 O. 40 ST NF MOIST
117.60 5. 5 PLA 2.6 0.90 MSST NF 110IST
118.76 4.5 PLA 0.8 O. 39 MS NF MOIST
119.27 5. 1 PLA 0.3 0.10 CO PI" t10IST
119.76 5.2 PLA 0.6 0.23 MSST NF MOIST

I 122.93 5. :5 PLA 0.4 0.14 ST NF MOIST
123. 48 4.6 PLA 0.3 0.14 M3 NF MOIST
124. 19 4·.6 F'LA 1. ;! O. 53 C8 PI" MOIST
124.32 4.6 PLA 0.9 0.41 C8 PI" MOIST

I 125.93 5.7 PLA 3. 5 1. 15 SF NF MOIST
1.26.77 5.2 PL.A 0.1 0.04 CO NF MOIST
127.36 5.2 PLA o " 0.08 MS NF MOIST. c..
129.4'4 5. 0 PLA 0.3 0.12 MSSS NF MOIST

I
130.69 5.1 PLA 4. 4 1. 70 SM NF MOIST
131.00 4.5 PLA 2.2 1. 04 MS NF MOIST
132.26 4·.9 . PLA 4.3 1. 77 SF NF MOIST
134.33 4. 5 PLA 1.3 0.60 MS PI" MOIST
136. 74 5.2 PLA 2. 5 0.95 MS NF MOIST

I
I

• ······T,
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'Y POItH LOAD TEST RESULTS
-----------------------

I BOREHOLE GY43
--------

I DEPTH THICKNESS lyrE LOtIO IS(50) LITHOLOGY FAILURE CONDITION(M) (CM) (1-\14 ) r'iNfM2 TYPE----- --------- ---_.- --------- ------- ---------

I 45.30 7.0 PLA O. 1 0.03 SI1/~!H NF MOIST
47.11 7.3 PLA 0.0 0.01 SGfWH NF MOIST
55. 70 5.5 PLA O. 1 0.03 SF NF DRY
61.07 4. 5 PLA 0.1 0.04 SFfCM NF DRY

I
61. 86 5. 5 PLA O. 1 0.03 ST/CS NF DRY
65.69 4.5 PLA 0.4 0.17 t1SCS NF DRY
67.67 4.7 PLA 0.2 0.08 MSBR NF DRY
69.31 4.9 PLA 0.2 0.08 CM PF DRY
71. 18 4.9 PLA 0.2 0.08 TO PF DRY

I 73.45 5.0. PLA 0.3 0.12 CI1 NF DRY
73. 89 5.5 PLA 0.4 0.14 TO PF DRY
79.95 5.0 PLA 0.3 0.12 M5 NF DRY
80.90 5.5 PLA 3.0 1. 10 MS NF DRY

I 82.88 4. 7 PLA 1.0 0.44 r15/CS PF DRY
83.89 5.0 PLA 5.1 2.04- MS NF DRY
88.00 5.0 PLA 0.1 0.03 C6 NF DRY88.36 5.0 PLA 0.5 0.20 ST NF DRY

I
91. 49 4. 5 PLA 0.6 O. 21 ST NF DRY
92. 50 5.0 PLA 0.2 0.08 11S NF DRY
94.76 5.0 PLA 0.3 0.12 MS PF DRY
96.18 4.5 PLA 0.2 0.09 MSCR PF DRY
97.25 5. 1 PLA 0.1 0.04 SFCS PF DRY

I 99.46 5. 5 PLA 0.4 0.14 MSFO NF DRY
101. 76 5.0 PLA 0.2 0.08 115 PF DRY
106. 39 5. 5 PLA 2.8 O. <;'8 SFfCS NF DRY
107.87 5.5 PLA 14.8 5. 10 SFLS NF DRY

I
110. 19 5.0 PLA 1.0 0.42 SSMF NF DRY
112.32 5.0 PLA 0.4 O. 16 MS PF DRY
113.30 5.0 PLA 0.4 O. 16 5:1 NF DRY
127.81 5.0 PLA 1.2 O. 48 SS~lF NF DRY
133.40 5.5 PLA 4.8 1.50 611 NF DRY

I 136. 50 4.5 PLA 0.6 0.27 SI1 NF DRY
140.96 5.0 PLA 1.6 0.64 ST NF DRY
142. 42 5.0 PLA 0.8 0.32 t1S PF DRY
142.72 5.0 PLA 1. 1 O. 44 CI1 PF DRY

I
143. 12 4.5 PLA 2.7 1. 25 f1SCS NF DRY
145.40 5.0 PLA 0.4 0.16 SF NF DRY
148.37 5.0 PLA 0.6 0.24 SF NF DRY
153.12 5. :s PLA 0.7 0.25 Sl1 NF DRY
157.73 4.8 PLA O. 5 0.20 C8 PF DRY

I 157.90 5.0 PLA 0.4 0.16 MSCS NF DRY
165.33 5.3 PLA 2.5 0.91 se NF DRY
169. 58 5.6 PLA 0.4 0.13 5:1 NF DRY
175.59 5.0 PLA 0.1 O. 06 St1 NF DRY

I
179.05 5.0 PLA 1.5 0.60 SSMe NF DRY
180. 19 5.0 PLA 0.2 0.03 SS~lC NF DRY
185.34 4.8 PLA 2.1 0.90 MSST NF DRY
188.00 5.0 PLA 1.6 0.64 SF NF DRY
1<;'1.58 5.0 PLA 0.1 0.04 SM NF DRY

I 1.96.69 5.5 PLA 0.3 0.12 511 NF DRY
202. 19 5.5 PLA 4.8 1. 61 MS NF DRY
205. 17 5. :> PLA 4.8 1.61 SF NF DRY
218.81 4.5 PLA 12.0 5.55 DO NF DRY

I 220.35 5.0 PLA 0.9 O. 36 riScs NF DRY
221.41 5.0 PLA 0.2 0.08 SF NF . DRY
224.01 5.6 PLA 11. 0 3. 70 SFLS NF DRY
2;:8.0fJ 5.0 PLr'\ 0.1 0.04 Sl1 NF DRY

I
229.07 5. 1 PLA 0.2 O. 08 C7 NF MOIST
231.78 4. ::; PLA 0.2 0.09 MSST NF DRY
232.41 5.0 PLA 0.1. 0.06 ST ILI'l PF DRY
233.93 4.5 PLA O. 1. 0.04 C8 NF DRY
115.47 5.6 PLA 4.6 1. 51 511 NF MOIST

I 118.36 5.6 PLA 4.0 1.30 8M NF MOIST
118.78 5 c Pl.A 2.7 0.92 SI1 NF MOIST.;:J

119. 63 5. 6 PLA O. 5 1. 69 C7 NF MOIST
120.78 5.4 PLA O. 5 1. 82 C7 PF MOIST

I
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~
"'r POINf LOAD TEST RESULTS

-----------------------
30HEHOLE OY43
--------

DEPTH THICKNESS TYPE LO.'>,D IS(50) LITHOLOGY FAILURE CONDITION
(t1 ) (eM) ovn MN/M2 TYPE

----- --------- ----- --------- ------- ---------
121. 40 5.8 PLA 0.2 O. 06 C7 PF MOIST
121. 74 5.3 PLA O. :; 0.18 C7 PF MOIST
122.81 5.6 PLA 0.4 O. 15 MS NF MOIST
123. 13 4.8 PLA 0.5 0.21 MS NF MOIST
123. 72 4.8 PLA 2.9 1. 23 ST NF MOIST
124. 41 4.9 PLA 5.0 2.04 511 NF MOIST
127.15 5. 6 PLA 8.0 2. 75 SM NF MOIST
206.02 5.0 PLA 2. 7 1. 08 511 NF WET
208.35 4.8 PLA 3. 7 1.58 SM NF WET
209.32 4.2 PLA O. 5 0.46 l1S NF MOIST
209.80 4. 5 PLA 2.9 1. 38 ST NF MOIST
210.45 4.8 PLA 5. 2 2.20 S6 NF MOIST
211. 35 5.2 PLA 2.0 O. 76 CM NF MOIST
212.01 5.4 PLA 1.2 0.42 CMC:O PF MOIST
212.30 4.7 PLA 2.0 0.87 CMCO NF MOIST
213. 59 4.6 PLA 2.0 0.90 COCI-1 NF MOIST
214.20 5.0 PLA 2.7 1. 08 ST NF MOIST
214. 42 3.9 PLA 0.4 0.23 !1SST PF MOIST.
214.78 4. 5 PLA 1. 1 O. 52 MS NF MOIST
215.34 4.5 PLA 3.0 1. 40 SFST PF MOIST
215.83 4.4 PLA 1.7 0.84 MSST NF MOIST
217.15 4.0 PLA 3.0 1. 69 MS NF MOIST
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POIIH LOAD TEST RESULTS------------------ --_._-

I BOREHOLE GY44--------

I DEPTH THICKNESS TYPE LOt,D IS(50) LITHOLOGY FAILURE CONDITION
01 ) (CM) (Kt.J ) I1Ntr12 TYPE----- --------- ----- --------- ------- ---------

I 15.78 4.6 PLA O. 1 0.04 MS PF DRY
16. 15 6.0 PLA 3.0 0.90 MS NF DRY
16.83 5. 1 PLA 3.8 1. 47 MS PF DRY
20.70 5. 5 PLA 4.4 1. 64 t"iS PF DRY

I 24. 50 5.5 PLA 0.6 0.22 511 NF DRY
25. 10 5.2 PLA 0.3 0.13 ST NF DRY
27.85 5.8 PLA 2.8 0.90 St1 PF DRY
29..16 6.2 PLA 4.5 1. 27 sri NF DRY

I
31.05 5.7 PLA 2.0 0.65 8M NF WET
32. 14 5.7 PLA O. 5 O. 17 SI1 NF WET
35. 56 5.0 PLA 0.7 0.28 SI1 . NF WET
37.4·3 4.8 PLA 0.3 O. 12 511 NF WET
39.74 5.0 PLA 1.4 0.56 SS NF WET

I 43. 06 6.1 PLA 7.0 2.04 SI1LS NF DRY
43.64 6.4 PLA 7.1 1. 92 SFLS NF DRY
45. 50 5.2 PLA 2.0 O. 75 SM NF MOIST
49.45 4. 7 PLA 0.2 0.09 SM NF WET

I 50.19 4. 6 PLA 3.2 1. 43 SF NF WET
52. 55 5.2 PLA 3.5 1. 31 SM NF I~ET
53. 76 4.5 PLA 1. 1 0.52 MSST NF WET
83.89 5.3 PLA 4.6 1. 62 SI" NF DRY

I
84. 76 5. 1 PLA 4.0 1. 55 STMS PF DRY
85.39 5.8 PLA 5.3 1. 72 SFMS NF DRY
88.00 5.8 PLA 4.4 1. 40 SFMS NF MOIST
90.40 5.7 PLA 4. 7 1. 52 811 NF MOIST
93.25 5.4 PLA 10.0 3. 54 8i1LS NF DRY

I 97.05 5.2 PLA 3.5 1. 32 511 NF DRY
99.48 5.3 PLA 2.1 0.80 511 NF WET

103. 71 5.8 PLA 3.2 1. 03 811 NF WET
105.20 5. 1 PLA 0.5 0.21 SF NF WET

I
109.48 4.8 PLA 1.2 O. 51 511 NF WET
110.65 4. 1 PLA 2.4 1. 28 811 NF WET
113.83 5. 1 PLA 3. 5 1. 35 511 NF I~ET
58.42 4.2 PLA 4.0 1. 97 SI1 NF DRY
56.80 5.3 PLA 38 1. 40 SSMF PF DRY

I 57.74 4.9 PLA 7.0 2.83 SS~lF NF DRY
58.99 4. :5 PLA 1.2 O. 57 SSHF PF DRY
59. 59 5. 0 PLA 2.8 1. 12 SS/L~l PF DRY
59.96 5.0 PLA O. 4 O. 16 I',SST PF DRY

I
60.37 4.0 PLA 0.2 O. 10 11SGS NF DRY
62.98 3.8 PLA ~ ':> 1. 95 STes PF DRY...=l:. r_
64. 50 3. 5 PLA 1.3 0.88 115 PF DRY
65.14 5.0 PLA 3.6 1. 44 ST NF DRY
66.04 4.8 PLA 3.6 1. 48 MS NF DRY

I 66.93 5.5 PLA 1.7 O. 58 MS PF DRY
68.32 5.4 PLA 4.0 1.40 MS NF DRY
69.16 5 e PLA 3.7 1.29 MS NF DRY.;;>

71.28 5.0 PLA 5.5 2.20 MSST NF DRY

I
72.03 5. 7 PLA 0.2 0.07 MSST PF DRY
72.26 4.8 PLA 1.5 0.64 MS PF DRY
75.17 5. 5 PL.A 1.1 0.38 MSGS PF DRY
75.70 5.0 PLA 1.4 0.56 11S PF DRY
76.20 4.8 PLA 1.9 0.41 MS NF DRY

I . 76. 50 4.8 PLA O. 7 0.29 MS PF DRY
76.77 4.6 PU" 1. 1 0.50 MS NF DRY
77.68 5.5 PLA 2. 7 0.91 ST PF DRY
79.29 5.0 PLA 1.0 0.40 SF PF . DRY

I 81. 15 4.7 PLA 3. 5 1.50 SF NF DRY
82.24 5.6 PL.A O. t=.! 0.07 MS PF DRY
83.08 4. 5 PLA O. 4 0.18 ST NF DRY
83.56 4.6 PLA 4.8 2. 15 SM NF DRY

I
118.37 5.4 PLA 0.0 0.01 SI1 NF 110IST
121.74 5.3 PLA 0.1 O. 03 SSMF NF 110IST
12-",. 92 4.5 PLA 0.2 0.08 tiS NF DRY
128.23 5. 0 PLA 0.1 O. 06 ST NF DRY
129.17 5.0 PLA 4.4 1. 78 SF NF DRY

I
I . • ···r



I
\:)~

~

I
I

DEPTH
01 )

-----

I
130.38
136.04
140.57
143.86
145. 96

I 145.17
147.69
148.39
151. 40

I
152.16
155.2.9
154. 59
157.84
160.83

I 162.29
162.91
164.69
166.86

I
I

,'.
I
I
I
I

•
I

•
I
I
I

•
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POIlH LOAD TEST RESULTS
--- - ------------------,~-

I BOREHOLE OY46
--------

I DEPTH THICKNESS TYPE LO.;D 18(50) LITHOLOGY FAILURE CONDITION
<f1 ) (eM) (I'\W t"'iN/M2 TYPE----- --------- ----- --------- ------- ---------

I 73.70 4.7 PLA 0.0 0.00 MS NF DRY
74.17 4.8 PLA 0.1 0.04 C7 PF DRY
74. 48 4.6 PLA 0.0 0.02 MSCS NF DRY
77.69 0.0 PLA 0.0 0.00 C7 NF DRY

I
79. 59 4.8 PLA 0.1 0.06 ST PF DRY
79.82 5.3 PLA 0.2 0.07 SF NF DRY
82.44 5.5 PLA 0.1 0.05 SSMF NF DRY
83.34 4.9 PLA 0.4 O. 17 SF NF MOIST
88.93 4.8 PLA 0.1 0.04 SM NF MOIST

I 91. 08 5. 0 PLA O. 1 0.04 SF NF MOIST
95.61 4. 0 PLA 0.0 0.02 SM NF MOIST

100. 47 5.0 PLA 0.0 0.02 SSMF NF MOIST
105.93 4. 5 PLA 0.0 O. 00 SSMC NF MOIST

I
112.82 5.6 PLA 0.1 O. 03 SSMC NF MOIST
115. 53 5.6 PLA 0.0 0.00 SSMF NF MOIST
118.58 5.0 PLA 0.0 0.02 SSl"iF NF MOIST
119.47 4.8 PLA 0.1 0.06 8SMF NF MOIST
123.36 5.3 PLA 0.1 0.03 SF NF MOIST

I 129.47 5.3 PLA 0.0 0.00 SSMC NF MOIST
132.73 5.3 PLA O. 7 0.26 SF NF MOIST
135.09 5.0 PLA 0.0 0.00 MS NF DRY
136. 51 5.0 PLA 0.2 0.08 ST NF DRY

I
139.30 5.0 PLA 0.3 0.10 SF NF DRY
142.25 O. 1 PLA 0.0 0.00 11S NF DRY
143.20 O. 0 PLA 1.8 O. 74 MSST NF DRY
146.87 5.3 PLA O. 3 0.12 SF NF DRY
151. 48 5. 1 PLA 0.1 0.03 SSMF NF DRY

I 155.23 5. 5 PLA 1.4 O. 48 SSl"lF NF DRY
161.46 5.0 PLA 0.1 0.04 SF NF MOIST
167.23 5.0 PLA 0.1 0.06 SSMF NF MOIST
172.55 5.0 PLA 0.0 0.02 SSMF NF MOIST

I 176.65 5.3 PLA 0.0 0.01 C8 NF MOIST
176.80 5. 7 PLA 0.0 0.01 Cl1 NF DRY
178.59 4. 5 PLA 0.0 0.02 SSl"lF NF DRY
181.55 4.9 PLA O. 1 0.04 MSST NF DRY

I
181.99 4.1 PLA 0.0 0.01 C6 PF DRY
183.77 4.8 PLA 0.1 0.04 MSST NF DRY
186.06 4.4 PLA 0.0 0.02 M8CS PF DRY
186.64 5.0 PLA 0.1 0.04 ST PF . DRY
187. 14 5.0 PLA 0.1 0.04 MSFQ PF DRY

I 188.01 5.0 PLA 0.0 0.02 Ct1 PF DRY
190. 56 5.3 PLA 5.3 1. 91 SSl"lF NF DRY
191. 81 4. 7 PLA 0.1 0.04 MSST NF DRY
1'1'3. 07 5.0 PLA 0.1 0.04 118 PF DRY

I
194.66 5. 0 PLA O. 0 O. 02 1"1SCS NF DRY
197.37 5.0 PLA 0.0 0.02 11SCS NF DRY

I
I
I
I
I
I or
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POItH LOAD TEST RESULTS
-----------------------

•• BOREHOLE GYl19--_._----

I DEPTH THICKNESS TYPE LOAD IS(50) LITHOLOGY FAILURE CONDITION
(M) (eli) (KN) f'iN/Pi2 TYPE----- -------~-- ----- --------- ------- ---------

I
4::'L 83 4.5 PLA 0.4 0.19 SF NF DRY
47. 59 4.8 PLA 5. 1 2.19 caMS NF DRY49.85 4.5 PLA 0.3 0.12 STCS NF DRY64. 74 4.4 PLA 0.5 0.26 t1S NF DRY67.65 4.8 PLA 0.9 0.39 tlS/ST NF DRY

I 67.96 4.4 PLA 0.8 0.38 MSCS PF DRY68.68 4.6 PLA 2.0 0.88 STCS PF DRY
68.66 4.8 PLA '5.8 2.48 81' NF DRY73.06 5.3 PLA 1.4 O. 50 STiMS PF DRY

I 76.04 4.3 PLA 0.9 0.44 ' ST NF DRY76.91 3.8 PLA 0.6 0.36 11S NF DRY
77.60 5.0 PLA 0.9 O. 36 caMS NF DRY78. 59 4.3 PLA 1.8 0.89 M8 NF DRY

• 79.27 4.6 Pl.A 1. 1 0.49 Macs PF DRY
81.36 4. 1 PLA O. 5 0.28 MS PF DRY
81.98 5. 1 PLA 1.6 0.62 CS~lS NF DRY83. l5 5.0 PLA 6.3 2.49 ST NF DRY
85. 84 4. '5 PLA 3. 0 1. 39 Macs PF DRY

I 86.74 5.4 PLA 5.8 2.06 SF NF DRY
87.98 5.0 PLA 1.0 0.40 MSIST PF DRY
88.43 4.0 PLA 3.6 1. 97 ST 1~1S NF DRY
89.88 5.0 PLA 1.5 O. 59 St"iF NF DRY

I
9l.57 4.7 PLA 1.3 O. 54 SF NF DRY
94.46 4.8 PLA 1.4 0.60 SliP NF DRY
97.16 4.6 PLA 17.7 7.81 SMF NF DRY
99.74 4.8 PLA 0.8 0.32 SliF NF DRY

r I ,100.88 5.5 PLA 2.3 0.78 SF NF DRY
104.36 4.8 PLA 1.8 0.77 SF/ST PF DRY
105. 51 4.8 PLA 1.1 0.48 SMF NF DRY
107.21 5.3 PLA 4.2 1. 52 S~1 NF DRY108. 52 4.8 PLA 1.3 0.52 SMF NF DRY

I
110.00 4.6 PLA 3. 5 1. 54 51' NF DRY
11l.15 4. 7 PLA 1.9 0.83 SF NF DRY
111. 61 5.3 PLA 0.8 0.29 51' NF DRY1l2.95 4.7 PLA 0.5 0.21 MS NF DRY
114.98 4.8 PLA 2. 8 1. 22 SF NF DRY

I 116.58 4.1 PLA o " 0.27 C4 NF DRY.;;}

116.93 4.4 PLA 0.4 0.21 MSCS NF DRY
117.68 4·.8 PLA 3.6 1. 52 ST NF DRY
118.65 4.8 PLA 1.7 0.71 MS. PF DRY

I
119. 56 5.0 PLA 5.0 1. 99 SS/ST NF DRY
120.33 5. 1 PLA 0.6 0.25 ST/MS NF DRY
121.50 4. 1 PLA 0.6 0.30 MS/ST N1" DRY
122. 2'1" 4.3 PLA O.., 0.34 liS NF DRY
126.00 5.0 PLA 2.0 O. 79 C8 NF DRY

I 126.80 4. 1 PLA 3.1 1. 65 M5 PF DRY
127.90 4. 1 PLA 0.5 0.27 MS/ST NF DRY
128.48 4.5 PLA 3.1 1. 42 MS PF DRY
128.91 3.5 PLA 3.2 2.19 STCS NF DRY

I 129.71 4.6 PLA 4.6 2.04 C7 NF DRY
130.87 4.6 PLA 2. 5 1. 10 SF NF DRY
131.43 4.6 PLA 2.4 1. 06 81' NF DRY
133.31 4.7 PLA 1.2 0.52 SF NF DRY
13:5.73 4.2 PLA 1.8 o c;.'" 511 NF DRY

I
•• ..:>

136.6,1 4. 3 PLA 11.9 6.01 SI1F NF DRY
138.21 4.9 PLA 2.8 1. 13 511 NF DRY
139.80 5.0 PL.A 4.0 1.57 SMF NF . DRY
142.83 4.7 PLA 2. 5 1. 11 SliF NF DRY

I 145.60 :5. 3 PLA 3.6 1. 30 SI1F NF DRY
148.31 4.8 PLA 1.5 0.64 511 NF MOIST
152.62 4. 8 PLA 5. -I 2.40 SF NF DRY
152.95 5.2 PLA 1.3 0.49 Sl1 NF DRY

I
156.71 4.9 PL," 6. 1 2. 49 St1F NF DRY
159.42 4.6 PLA 1.2 O. 54 SI1F NF DRY
163.40 4.6 PLA 1.7 O. 7:5 SMF NF MOIST
165.77 4.8 PLA 3.6 1.56 SM NF DRY

I
I --·~·r



\::)O:J 650249"'):
POItH LOAD TEST RESULTS
-----------------------

BOREHOLE GY119
--------

DEPTH THICKNESS TYPE LOr,D 18(50) LITHOLOGY FAILURE CONDITION
(l't ) (eN) OV<l MN/t"'i2 TYPE

----- -------_.. .- ----- -----'---- --_...._-- ---------
166. 52 5.3 PLA 3.1 1. 14 Sl1F NF DRY
168. 01 4.8 PLA 3.1 1. 33 SC PF DRY
169.60 4.8 PLA 2.7 1. 15 SI-liF NF DRY
172.60 4. 8 PLA 1.6 0.68 S:1C NF DRY
173.88 5.0 PLA 6.3 2.47 511 NF DRY
177.09 4.8 PLA 2.3 0.97 SMF NF DRY
177.8B 4.0 PLA 2.8 1. 54 CSMS PF DRY
178.00 4.8 PLA 3.9 1. 67 C8 NF DRY
180.42 5. 1 PLA 1.1 O. 42 St1C NF DRY
181.64 4.4 PLA 6.2 2.97 511 NF DRY
183.30 5. 0 PLA 0.8 0.32 Sl1F NF MOIST
184.03 5.0 PLA 3.5 1. 39 SF NF DRY
186. 59 5. 8 PLA 3.4 1. 09 511 NF DRY
187. ~!3 4.6 PLA LO 0.44 ST NF DRY
188. 15 5. 3 PLA 2.8 1. 04 MS/ST NF DRY
188.94 4.3 PLA 1.2 O. 5S rr.c NF DRYI~

190.72 5.0 PLA 0.8 0.31 MS/ST NF DRY
192.03 4.5 PLA 2.6 1.20 l1S NF DRY
193. ~\O 5.2 PLA 5.2 1.93 ST NF DRY
194.92 5. 0 PLA 7. 0 2. 73 SF NF DRY
197.42 4.5 PLA 2.3 1. 05 l1S/ST NF DRY
198. 11 5.2 PLA 2.9 1. 07 STes NF DRY
199.42 5.0 PLA 2.0 0.79 ST NF DRY
200.34 4. 6 PLA 11.0 4.86 SF NF DRY
200. 58 4. 3 PLA 8. 5 4.22 SF NF DRY
201.30 3. 5 PLA O. 4 0.29 l1S NF DRY
202. 53 4.7 PLA 2.2 0.96 CB NF DRY
203. 59 5.1 PLA 5.1 1. 95 ST NF DRY
204. 52 4·.6 PLA O. 4 0.19 Hses PF DRY
206. 79 4.3 PLA 0.6 0.27 115GS NF DRY
207. 10 5.2 PLA 1.6 O. 59 MS/ST NF DRY
209. 57 4.5 PLA 49 2.26 5T NF DRY
210.9:2 4.3 PLA 1.5 O. 76 SMF NF DRY
213.30 5.3 PLA 7.5 2.76 Sl1F NF DRY

I
I
I
I
I
I
I
I
I

II

I
I
I
I
I
I
I
I
I
I

•
•
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650250I POWT LOAD TEST RESULTS

---------~-------------

I BOREHOLE GY123
--------

I C<EPTH THICKNESS TYPE LQ(,D IS(50) LITHOLOGY FAILURE CONDITION
(M i (G~J) O\!U MN/142 TYPE----- --------- ----- --------- ------- ---------

I 24. 38 4. 7 PLA 0.4 0.17 SFWX NF MOIST
26.47 4. 5 PLA 0.6 0.30 ST NF !''lOI6T
28. 1'~ 4. 8 PLA 4.6 1. 92 SMF NF MOIST
29.03 4. 7 PLA 0.5 0.20 SI1G NF 110IST

I
30. 56 4.6 PLA 0.3 O. 14 SI1 NF MOIST
31.70 4.9 PLA 0.3 0.13 St"iF NF MOIST
32.76 4.2 PLA 0.7' 0.36 SF NF DRY
34.02 5.2 PLA 0.3 0.10 5t1F NF MOIST
35.49 5. 1 PLA 2.0 0.78 C7 NF DRY

I 38.87 4.3 PLA O. 7 0.34 514F NF DRY
41.04 5.0 PL.A 4. 4 1. 74 SF NF DRY
44.42 4. 5 PL.A 6.2 2.88 SI1F NF DRY
46.25 4 ~. PLA 5.7 2.93 SF NF DRY. ~

I
48.12 5.0 PL.A 1.8 0.73 SI1F NF DRY
49.00 4·.4 PLA 2.0 0.96 SI1 NF DRY
51.40 4.3 PL.A 7.8 3.81 SM NF DRY
53.38 4.4 PLA 5.8 2. 76 SF NF DRY

I
54.41 4.8 PLA S. 1 2.12 S11F NF DRY
48.84 4.3 PLA 4.8 2.33 SF NF DRY
49.85 3.5 PLA 1.2 0.82 C8 NF DRY
57.03 4.5 PLA 3.3 1. 53 C7 PF DRY
57.26 3.6 PLA 2. S 1. 63 G8 NF DRY

I
57. 86 4.0 PLA 2. 4 1. 33 8T NF DRY
58. 33 4.0 PLA 0.4 0.25 r15 NF DRY
59. 44 4. S PLA S. 4 2. 50 SF NF DRY
60.40 4.3 PLA 1.3 0.64 SI1 NF DRY

I
61.76 4.8 PLA 4.4 1. 86 SI1F NF DRY
64.46 4. 7 PLA 3.8 1. 66 5~"i NF DRY
66. 10 4.3 PLA 1.8 0.87 SMF NF DRY
68.90 4.3 PLA 4.6 2.31 SF NF DRY
69. 36 3.8 PLA 4.8 2.85 511 NF DRY

I 70.80 4.4 PLA 0.4 0.22 145/ST NF DRY
71.97 4.0 PLA 6.1 3.38 SF NF DRY
73.19 4.6 PLA 0.8 0.36 STiMS NF DRY
75. 53 4. 5 PLA 4.3 1.97 ST NF DRY

I
76, 59 5.0 PLA 3.6 1. 41 SF NF DRY
79.17 4.3 PLA 2.0 1. 01 811C NF DRY
81.60 4.8 PLA 1.3 0.53 SM NF DRY
84.49 4.7 PLA 12.3 5.34 S'1F NF DRY
85.80 4.3 PLA 5. 5 2.76 SF NF DRY

I 88.13 4.5 PLA 2.3 1. 09 SI1F PF DRY
88.46 4.0 PLA 0.6 0.33 STCS PF DRY
90.40 '1" 3 PLA 2.7 1. 35 SI1F NF DRY
92.80 '1.9 PLA 5.3 2.16 SF NF DRY

I
94. 76 5.2 PLA 5.3 1.99 SMC NF DRY
97.25 5.0 PLA 5.6 2.22 SG NF DRY

100.75 4·.4 PLA 1.2 O. 58 8M NF DRY
103.48 4.9 PLA 1.5 O. 61 5f1C NF DRY
105.36 4.4 PLA 6.0 2.88 SMF NF DRY

I 107.00 4.3 PI_A 4.6 2.32 514 NF DRY
108.60 5.0 PLA 5.6 2.23 8M NF DRY
112.31 52 PLA 6. 1 2. 28 Sf1 NF DRY
114. 58 5.2 PLA 2.2 0.83 ST NF DRY

I
115.76 4. 5 F'LA 3.8 1. 75 Sf1F NF DRY
117.40 4. 6 PLA 3.6 1. 63 Sf1C NF .DRY
119. 55 5.0 PLA 3. 6 1.43 Sf1 NF DRY
120. '17 5.0 PLA 5.4 2.16 SI1F NF DRY
121.62 4. 1 PLA 0.3 O. 15 SF NF DRY

I 122.31 4.0 PLA 1.7 0.94 MS PF DRY
122.96 5.0 PL.A 1.3 O. 51 MS PF DRY
124. 14 5.0 PL.A 6. 1 2.42 SF/NS NF DRY
124. 57 4.0 PLA 4.0 2.20 SF NF DRY

I 128.90 4.2 PLA 0.3 0.15 Cf4 NF DRY
125.80 5. 5 P.LA 2.1 0.72 CI4 PF DRY
1;;~7. 49 5. 1 PLA 8.0 3. 08 8T/SS NF DRY
128.20 4.4 f'LA 7.0 3.36 SSIST NF DRY

I
I -r



POINf LOAD TEST RESULTS
-----------------------

BOREHOLE OY123
--------

THICKNESS TYPE LO,';D I5( ::·0) LITHOLOGY FAILURE CONDITION
( C~1) ( V\tJ ) MNIVi2 TYPE---_ ..~---- ----- --------- ------- ---------
4.7 PLA 4.0 1.74 BT NF DRY
4. 7 PLA 5. 7 2. 48 SS/ST NF DRY
4.4 PLA O. 5 0.25 115/8T NF DRY
4. 1 PLA 6.4 3.41 SF PF DRY
5. 5 PLA 4. 4 1. 50 SS/ST NF DRY
4.0 PLA 1.2 0.66 11S/ST NF DRY
4. 7 PLA 1. 7 O. 76 BT/118 NF DRY
4.5 PLA 5.5 2.55 S5/ST NF DRY
5.3 PLA 5.8 2.10 SF NF DRY
5.1 F'LA 2. 7 1.04 88 NF DRY
4.9 PLA 7.3 2.98 S:1F .NF DRY

I "Y",,"Y

I
I DEPTH

([1 )
-----

I 129.36
129.74
129.91
131.57

I 131.88
132. 16
132.32
133. 57

I
134.84
136.47
138.25

I
I
I
I
I
I
I
I
I
I
I
I
I
I

•
.. •
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APPENDIX 3

ANALYTICAL SEAM SECTIONS
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APPENDIX 3.

METRES

REFERENCE LEGEND

~ SOlL

0 DOLERITE• • SCREE••

• COAL

• COAL STONY

C8:] NOT CORED ICORE LOST
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~
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3 CLAYSTONE
· -- --

rn INTERBEDDED SEDIMENTS:: .:~:; (SANDST IMUDST 50 :50)

LEGEND 650253
LITHOLOGY REFERENCE

"UrtlOR. Cool Division

@ THE SHELL COMPANY OF AUSTRAL 1A LTD.

COA'.. DIV1SJON

, .".or ••. CEPR 3'/82

NOT CORED / CORE LOST

COAL STONY

COAL ­
UND1FFERENT1ATED

TON STEIN

COAL - DULL

COAL - ~EATHERED

COAL - CINDERED

COAL - BR1GHT ~lTH

DULL BANDS

COAL - lNTERBANDED
DULL AND BR1GHT

COAL - MA1NLY DULL
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COAL ~ DULL ~ITH

MINOR BRIGHT BANDS

COAL - BR1GHT
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CUMULATIVE % VI

RAW au VI SAMPLE> >- au
FLOATS 1.60 FLOATS 1.70 FLOATS 1.80 l- I- z_

ASH% <l: VI :.:: E NO.
..J Z ~~

MASS ASH MASS ASH MASS ASH au au X
II: 0 l-

.

- -

~~
1 1

21.1 1.54 0.12 1 ...
. . .

49.0 1.87 0.03 2

80.3 2.37 0.05 3

...~60.7 2.02 0.03 4
~

18.3 1.51 0.60 5

28.1 1.62 0.07 6

~
~

62.8 16.8 70.3 18.7 74.8 20.2 82.4 2.48 0.07 7

18.5 1.52 0.30 8

XX
81.4 2.45 0.04 9

~60.3 2.06 0.10 10

..
26.2 1.58 0.11 11 _..

35.9 1.68 0.07 12 Fi

=-/~40.6 1.72 0.02 13
_.,-

I •

1 1

MINEABLE
SEAM COMPOSITE

34.4 1.68 1.61 1-13

"Yt>.
I"Y

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

EL 5/61 GRAY MOUNT NICHOLAS WASHABILITY RESULTS

650254
GY 106

1.61



CUMULATIVE %
VI

RAW UJ VI SAMPLE> )0- UJ
FLOATS 1.60 FLOATS 1.70 FLOATS 1.80 i= I- z_

ASH% « VI :.: E NO.
...J Z ~ .....

MASS ASH MASS ASH MASS ASH UJ UJ :z: L2a: 0 I-
l l

1 1

><· ·• ·· ·• ·

V [>(
..

44.9 1.77 0.39 61

-59.1 1.98 0.10 62 -
29.3 1.63 0.63 63

45.0 1.80 0.20 64

~
33.1 1.67 0.56 65

82.9 2.53 0.05 66

13.6 1.44 0.31 67

56.7 11.1 63.8 13.1 69.9 15.4 83.1 2.48 0.05 68
Z.

32.9 1.66 0.45 69

~15.6 1.45 0.29 70

75.1 2.21 0.02 71

11.9 1.42 0.30 72

~
-
r=-

IX

1=••TO'80 · ·• ·
I I

1 1

MINEABLE
SEAM COMPOSITE

30.8 1.63 2.86 63-72

I~~

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

EL 5/61 GRAY MOUNT NICHOLAS WASHABILI TY RESULTS

Dr. 2800

650255
GY108

86



EL 5/61 GRAY MOUNT NICHOLAS WASHABILI TY RESULTS

650256

GY 119

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

CUMULATIVE % (fl

RAW lIJ (fl
SAMPLE> >- lIJ

FLOATS 1.60 FLOATS 1.70 FLOATS 1.80 i= I- z~

ASH% ~ (fl ~ E NO.
..J ffi ~~

MASS ASH MASS ASH MASS ASH lIJ :J:ex: 0 I-

L2

-

~
~x42.7 1.76 e.09 81

30.4. 1.65 0.37 82 -
28.8 1.63 0.31 83

83.0 2.47 0.02 84

22.2 1.56 0.71 85
~58.3 12.5 68.6 15.3 74.9 17.4

82.3 2.41 0.05 86

~.'l'21.8 1.55 0.27 87

72.6 2.24 0.07 88

~21.4 1.53 0.30 89

13.3 . 1.44 0.06 90

~~ ..

~..
.-
~
.:;;
~

.l.l
1 1

MINEABLE
SEAM COMPOSITE

29.9 1.63 2.25 81-90

".. .. .......

2.25



650257

GY 123I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

EL 5/61 GRAY MOUNT NICHOLAS WASHABILITY RESULTS

CUMULATIVE % en
RAW UI en SAMPLE> >- UI

FLOATS 1.60 FLOATS 1.70 FLOATS 1.80 i= .... z_
ASH% <t en :l<: E NO.

..J Z ~~
MASS ASH MASS ASH MASS ASH UI UI :I:

a:: 0 ....

L2
EO-

til
0-

- 0.0-

:>§
62.9 1.96 0.11 81

130.~;
27.9 1.61 0.05 82

77 .6 2.22 0.05 83 V
32.4 1.64 0.24 84

~x77.1 2.27 0.02 85

1.6737.5 0.05 86
59.4 18.0 72.4 20.5 78.0 22.1

~~82.1 2.38 0.04 87

22.4 1.53 0.30 88

8Ll 2.32 0.05 89 ,31 0 60L
22.1 1.51 0.50 90 v~~~~~._.

~~~::~

15.8 1.44 0.07 91 l· l
, 1

MINEABLE
SEAM COMPOSItE

33.9 1.64 1.37 82~91

D,. a_co

1·37



4+

30.6 1.64 0.47 76
61. 1 17 . 3 75.4 20.0 82.3 21. 8 1---1---+--+--+----::::::CFi~

1'67

~::~=,',=
::: .'.-

650258
GY 132

28.0

65.1 2.10 0.04 77

1.62 0.37 74 V
t-----+--+-~ _

67.3 2.11 0.04 75

MINEABLE
SEAM COMPOSitE

24.3 1.57 0.25 78

71.4 2.21 0.03 79 ~}
1-23-.-4-+-1-.-57-+-0-.4-2-+-8-0-.......- -

276'01 _.
78.6 2.36 0.05 81

EL 5/61 GRAY MOUNT NICHOLAS WASHABILI TY RESULTS

CUMULATIVE % Ul

RAW 1IJ Ul SAMPLE> >- 1IJ
FLOATS 1.60 FLOATS 1.70 FLOATS 1.80 ;:: .... z~

ASH% < Ul :>:: E NO.
.J ffi ~~

MASS ASH MASS ASH MASS ASH 1IJ :J:a: 0 ....

'--_+_--11-_+_--11-_+ 1-48_._4-+_1_._8_7-+_0_,0_4_1-7_1_-v:7:274'34 ~
I 83.9 2.52 0.08 72 ~~

11.3 1.41 0.05 73

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



EL 5/61 GRAY MOUNT NICHOLAS WASHABILITY RESULTS

76.2 2.24 0.01 81

18.9 1.51 0.13 82

29.1 1.63 0.56 83

71.4 2.21 0.04 84

27.2 1.62 0.33 85_.
74.3 2.26 0.01 86

59.3 14.4 70.1 17.0 76.4 18.9 32.5 1.66 0.05 87_.
82.6 2.52 0.05 88

24.7 1.58 0.20 89...... ~.. _-
82.1 2.47 0.04 90

47.5 1.83 0.05 91

12.6 1.44 0.31 92

68.8 2.12 0.14 93

1--...,..---1--...,...--1--..,.----1 ASH%

1·77

I

L2

=

l l
1 1

_0'-

1;;':-. -

650259
GY 151

SAMPLE

NO.

w
> >­
j:::1­
q:(/)
..J ffi
l{!o

MINEABLE
SEAM COMPOSITE

31.5 1.65 1.77 82-92

CUMULATIVE %

FLOATS 1.60 FLOATS 1.70 FLOATS 1.80

MASS ASH MASS ASH MASS ASH

t-------r----..,.------t RAW

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



~ 650260I ,'t
GY 157EL 5/61 GRAY MOUNT NICHOLAS WASHABILI TY RESULTS

I
CUMULATIVE %

Ul

I RAW U.I Ul SAMPLE> >- U.I
FLOATS 1.60 FLOATS 1.70 FLOATS 1.80 l- I- z_

ASH% <t Ul :.: E NO.

I oJ z 0
-~

MASS ASH MASS ASH MASS ASH U.I U.I J:
II: 0 l-

I
I
I
I

L2

I -:-.:..-:- tl

,
-· ..

I · .
· .

47·30 ,"3:-:-3:';

I 33.1 1.66 0.07 81 -
38.4 1.73 0.33 82

I 78.4 2.36 0.12 83

~
48.1 1.84 0.32 84

I 75.4 2.28 0.21 85 1'46

I 61.1 2.01 0.16 86 ~ =
:::=

79.2 2.38 0.06 87

~ g

I 51.5 1.90 0.06 88 ~
..

49.2 1.87 0.03 89 ..
I 48·76

~
35.7 1.69 0.10 90 .;~

.:-=

I I I
I 1

I
I MINEABLE

SEAM COMPOSITE

I 55.6 1.95 1.46 81-90

n... 'An n



1'77

650261

GY 166

MINEABLE
SEAM COMPOSITE

,xx~-

34.9 1.67 1.77 62-74

16.5 1.48 0.21 72

75.7 2.28 0.05 63

42.6 1.78 0.29 62

14.3 1.46 0.35 69

40.9 1.74 0.14 71

67.8 2.14 0.06 70

69.0 2.18 0.02 61

82.5 2.49 0.05 67

L _30_._1-+_1_.6_4-1_0_._29_1-_6_4-4.~~ ><"'-,74.5 2.26 0.03 65

32.2 1.66 0.07 66

--....:~
18.8 1---l---i---i---+--1F'-'1

28.3 1.62 0.07 68 I ../
i--+--+--+---t"'~J---l

63.6 16.8 69.5

EL 5/61 GRAY MOUNT NICHOLAS WASHABILITY RESULTS

52.6 13.7

CUMULATIVE % en
RAW w en SAMPLE> )0- w

FLOATS 1.60 FLOATS 1.70 FLOATS 1.80 j: .... z~

ASH% <l; en :l' E NO.
..J ffi

<.>--MASS ASH MASS ASH MASS ASH w :c
II: 0 ....

- /~
1-7_5_._7-1_2_._27_~O_.0_2_1-_7_3_r~2~O~'~::l ~

t-_+__t-_-+-_---1f-_-+-__1-8_._4-1_1_._39_-+_0_.1_4_1-_7_4--V1/ ~~~:~

"YI "Y~

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



EL 5/61 GRAY MOUNT NICHOLAS WASHABILI TY RESULTS

650262
GY 168

49.5 16.6 68.3 20.4 77.0 22.6 71.8 2.18 0.09 85 ~

1---31-.-2---11-1-.-64-+-0-.-2-1-+-8-6-k ---li§j

~:::=
t---t---1---+----..;1--+--1---j---+--+---I--124-3'L ~

21.3 1.53 0.09 81

/-56

,".-
L2

. .

:::=

I

125-90. ~

~
~

l l
1 1

89

88

82

83

84

87

SAMPlE

NO.

Ul
Ul
WZ_
:oI! E
2_
%
l-

2.32 0.03

2.14 0.03

1.61 0.44

1.57 0.20

1.60 0.33

1.64 0.14

MINEABLE
SEAM COMPOSITE

33.6 1.66 1.56 1-10

28.9

23.8

27.5

30.4

78.5

68.2

CUMULATIVE %

FLOATS 1.60 FLOATS 1.70 FLOATS 1.80

MASS ASH MASS ASH MASS ASH

t_-,..-~t_-""T""----1t_-.,..-~ ASH%

/-----..,.----.,..----; RAW
•

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



43.0 1.74 1.34 1-10

L2

650263

GY 173

7

8

9

10

12

2.34 0.04

2.25 0.03

2.73 0.10

1.64 0.31

1.99 0.13

36.3

59.7

77 .5

77 .0

89.8

MINEABLE
SEAM COMPOSITE

l l
1 1

EL 5/61 GRAY MOUNT NICHOLAS WASHABILITY RESULTS

40.2 1.69 0.19 4 ~
78.4 2.22 0.01 5

t----+---+--t----t....
62.5 2.05 0.02 6 ~:::;:..,;_.. \-34

53.4 24.7 72.5 29.2 85.0 31.9 ~--l---+---1--~-+-"':.

~~

CUMULATIVE % til

RAW w til SAMPLE> >- w
FLOATS 1.60 FLOATS 1.70 FLOATS 1.80 l- I- z~

ASH% <l: til ::.: E NO.
oJ ~

U
-~

MASS ASH MASS ASH MASS ASH w :I:
a: 0 I-

~_-+__+-_-+__I-_-+-__+-_~I-_-+__-+__+_ 10.76-+=:-:4
-:-:;':;:';-:

r-::_:_:-;~:_:_::-+_::_:_:-+_1_:--I..~.I i
'. ~::=

31.4 1.65 0.46 2 """ ~::~
~-+--+--+---+---I--+--+---+---1-----{9.42 ...

76.0 2.19 0.05 3 '~--1

~~
I"Y

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



-

33.5 1.65 1.44 41-48

58.7 1.99 0.13 47

31.6 1.66 0.19 48

1.44

LI

I I
1 1

~.:;

65U264

GY 119

MINEABLE
SEAM COMPOSITE

202.~ 1;-1:;_._.

-I;-::....•~.o. ........_..

17.2 1.49 0.43 42

36.3 1.68 0.24 46

55.7 1.94 0.04 49

40.7 1.73 0.08 ~41

f--65_._4-;_2_.0_9-+_0_._0_6-+_4_3--Ik"~

21. 6 1_
19

_._
8
-;_1_.5_2-+_0_._2_5-+_4_4-I...~'l~;:~l~f

62.4 2.02 0.06 45
15.2 61.4 18.1 71.2

EL 5/61 GRAY MOUNT NICHOLAS WASHABILITY RESULTS

51.5

CUMULATIVE % en
RAW I.LI en SAMPLE> >- I.LI

FLOATS 1.60 FLOATS 1.70 FLOATS 1.80 l- I- z~

ASH% <t en ll' E NO.
..J Z 5:2~

MASS ASH MASS ASH MASS ASH I.LI I.LI :t:
DC 0 I-

,

~I "-yq;

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



CUMULATIVE % 1Il

RAW l&J 1Il SAMPLE> >- l&J
FLOATS 1.60 FLOATS 1.70 FLOATS 1.80 l- I- z~

ASH% « 1Il ~ E NO.
-l Z c.J

-~

MASS ASH MASS ASH MASS ASH l&J l&J :r
a: 0 l-

Ll

l l1,. .
.... . .

124·74 . -.
27.1 1.59 -0.05 63 ------23.9 1.47 0.55 64 -

24.2 1.54 0.34 65

58.9 1.95 0.10 66

43.7 1. 75 0.07 67

~.
40.2 14.8 50.3 18.3 61.4 22.2

81.8 2.38 0.03 68

56.2 1.92 0.13 69

46.7 1.79 0.39 70 ~

66.4 2.09 0.14 71

~ 'vv

37.9 1.71 0.10 72 bmx
V\XJ

78.4 2.29 0.09 73

31.3 1.63 0.31 74 -
~

54.1 1.89 0.04 75

~-
~:~=

38.4 1.68 1.90 63-72

49.4 1.78 0.40 73-74

MINEABLE
SEAM COMPOSITE

39.6 1. 70 2.30 63-74

~I '),'1> .

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

EL 5/61 GRAY MOUNT NICHOLAS WASHABILITY RESULTS GY 123



650266
GY 132

I '-y'1-"

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

EL 5/61 GRAY MOUNT NICHOLAS WASHABILITY RESULTS

CUMULATIVE % en
RAW w en SAMPLE> >- w

FLOATS 1.60 FLOATS 1.70 FLOATS 1.80 i= I- z~

ASH% <t en :II: E NO.
...J Z ~-MASS ASH MASS ASH MASS ASH w w
a: 0 I-

49.1 1.86 0.06 41 Ll

24.4 1.57 0.26 42

59.6 2.01 0.06 43

41.0 1.73 0.13 44

77 .2 2.31 0.01 45

42.2 1.76 0.10 46

77.7 2.30 0.03 47
~

37.3 1. 70 0.35 48
~~XX

~
51.8 1.87 0.04 49

45.4 1.78 0.28 50 -n'

83.2 2.54 0.01 51

39.2 1. 72 0.08 52

68.7 2.14 0.06 53 ~
52.2 1.91 0.14 54 1/7

2'32
. .

15.1 1.47 0.07 55

65.6 2.08 0.03 56

MINEABLE
SEAM COMPOSITE

42.6 1. 76 1.62 42-55

0,. 2800

I. 62



EL 5/61 GRAY MOUNT NICHOLAS WASHABILITY RESULTS

650267
GY 151

CUMULATIVE %
~-----"T----"'"T'"-----l RAW

FLOATS 1.60 FLOATS 1.70 FLOATS 1.80
t--..,..--t--..,..--t---r---t ASH%

MASS ASH MASS ASH MASS ASH

UJ> ,..
i= l­
e:( en
.J~
I!o

SAMPLE

NO.

;::;.',

70.1 2.21 0.08 68

18.4 1.51 0.46 66

2'19

-,.-.".
172 ·97

MINEABLE
SEAM COMPOSITE

33.4 1.67 0.12 70

17.6 1.50 0.10 69

36.6 1.69 2.19 63-76

37.3 1.71 0.21 75

12.1 1.42 0.13 76

•43.9 1. 78 0.18 ~7:'3__+- i~

"".'.-

78.1 2.33 0.04 72

46.1 1.82 0.36 71

69.5 2.18 0.08 74

60.1 2.10 0.05 77

15.4 66.7 18.4

77.3 2.30 0.01 64
f-.---l---+---+--+-----~/

56.4 1.94 0.07 65 /

-.--~~;-:I~-I;;.;--t_-!~
14.2 1.45 0.26 67

47.4 11.9 58.7

Ll

r-6_3_.7-t_2_._0_6-+_0_.1_2_t-6_1_-J~l II "

~..t--+--t---+---t---+---t-:-:-::---l-:-:-:-:-+-:-:-::-+-:-:-4-~ 170.78 • •

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

.........



650268
GY 157I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

EL 5/61 GRAY MOUNT NICHOLAS WASHABILI TV RESULTS

CUMULATIVE % III

RAW IU III SAMPLE> >- IU
FLOATS 1.60 FLOATS 1.70 FLOATS 1.80 i= I- z~

ASH% <t III ::o<:e NO.
..J Z 0

-~

MASS ASH MASS ASH MASS ASH IU IU :c
a:: 0 l-

Ll

I I
1 1. .

I)66.5 2.11 0.09 61 --- ..
40·94

- -
21.6 1.53 0.08 62

11.5 1.42 0.29 63

74.4 2.26 0.09 64 Ii-:::+:::~-- ._.

58.4 1.98 0.21 65

14.8 1.47 0.37 66
-

14.6 1.45 0.18 67 ~
54.7 1.93 0.06 68 ~

.
25.3 1.58 0.20 69

50.2 12.2 58.1 14.8 64.6 17.4
64.2 2.07 0.06 70

36.3 1. 70 0.19 71

60.4 2.02 0.15 72

24.2 1.57 0.12 73

~
82.1 2.48 0.03 74

18.1 1.50 0.07 75

1~173.7 2.24 0.08 76

27.0 1.61 0.30 77 / ~3-:::~._.
63.3 2.03 0.05 78 1/' ~~:E~

~~~~
._._.

.:-=

iii
MINEABLE

SEAM COMPOSITE

35.9 1.68 2.48 62~77

2·48



EL 5/61 GRAY MOUNT NICHOLAS WASHABILITY RESULTS

650269

GY 168

CUMULATIVE % en
RAW. w en SAMPLE> >- w

FLOATS 1.60 FLOATS 1.70 FLOATS 1.80 i= I- z~

ASH% oct en :lO: E NO.
..J Z S:!~

MASS ASH MASS ASH MASS ASH w w i=a: 0

I Ll

I
l l
1 1.

I
13.1 1.44 0.04 61 . .

120·06 .
17.8 1.50 0.27 62

I 60.3 2.01 0.25 63 -----023.4 1.56 0.07 64

~I 11.2 1.42 0.48 65

I
45.0 1.78 0.12 66

~23.6 1.57 0.17 67

I 62.2 2.04 0.03 68

~'L48.1 12.2 58.7 15.8 66.1 18.7
35.8 1.68 0.27 69 2·47

I 62.8 2.06 0.10 70
..

I
36.9 1. 70 0.05 71

74.4 2.26 0.02 72

I 43.0 1.75 0.14 73

82.0 2.42 0.01 74

VI 72.3 2.22 0.08 75

28.6 1.63 0.37 76 122 ·53

I / 1;;:-:=
50.7 1.86 0.04 77 -:-.=

:::~

I :::§
','-

-:~

I
;;.§',':
"-,',=

I MINEABLE
SEAM COMPOSitE

I 35.1 1.68 2.47 61-76

. ~ lilA t\



650270
GY 119

IV

I "'Y~

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

EL 5/61 GRAY MOUNT NICHOLAS WASHABILITY RESULTS

CUMULATIVE % (f)

RAW I1l (f)
SAMPLE> >- I1l

FLOATS 1.60 FLOATS 1.70 FLOATS 1.80 l- I- z_
ASH% « (f) :lO: E NO,

-l ffi 2_ .
MASS ASH MASS ASH MASS ASH I1l :I:

a:: 0 I-

M2
l l

Ii--- ' "

60.7 2.01 0.13 21 ~

16.0 1.48 0.42 22

84.1 2.46 0.05 23

75.0 10.1 76.8 10.7 80.2 12.1 11.6 1.41 0.42 24
:..:.;;::

53.6 1.93 0.10 25

~~18.2 1.50 0.07 26

",,,- -
..

I I
1 1

MINEABLE
SEAM COMPOSITE

24.1 1.54 1.06 22-26

..... "I."' ....

1.06



650271
GY 119I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

EL 5/61 GRAY MOUNT NICHOLAS WASHABILITY RESULTS

CUMULATIVE %
(/)

RAW w (/)
SAMPLE> >- w

FLOATS 1.60 FLOATS 1.70 FLOATS 1.80 j:: I- z~

ASH% « (/) :.: E NO.
.J Z (,)

-~

MASS ASH MASS ASH MASS ASH llJ llJ :I:
ll: 0 I-

~~
1 1

. . .. .

~71. 7 2 •.~1 0.18 1 V17.6 1.48 0.14 2 ~
62.4 16.7 66.7 17.8 68.8 1B.7 55.0 1.94 0.27 3 -

26.0 1.58 0.37 4
116.26 .

l l
1 1

MINEABLE
SEAM COMPOSITE

36.3 1.69 0.7B 2-4

1
0.78



EL 5/61 GRAY MOUNT NICHOLAS WASHABILI TY RESULTS

650272
GY 123

L...

MI

[ [

, 1

9

5

101.67 0.10

1.47 .0.37

1. 52 0.58

MINEABLE
SEAM COMPOSITE

26.1 1.55 1.78 1-10

21.1

21.1

44.6

16.8

18.4

1.46 0.20 1 ~
r----+--l---I--V~ I-

1.50 0.16 2 ~

:=19=.=8=~==1=.=50=:=0=.=1=0=:===3==V~~/ ~:.::;
71.8 2.07 0.09 4 V

1.78

16. 9 L_

80

_._

8

--.1r--
2

_.3_4-+_0_'_0_3-+__6_r~VAL-
r 24 •8 1.56 0.06 7 ~~ I

10.7 1.41 0.09 8

81.2 16.3 83.277.5 15.4

CUMULATIVE % en
RAW I.LI en SAMPLE> >- I.LI

FLOATS 1.60 FLOATS 1.70 FLOATS 1.80 j::: l- z~

ASH% <t en :l<: E NO.
-l Z ~~

MASS ASH MASS ASH MASS ASH I.LI I.LI :z:a: 0 l-

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

"" ....... "'"



EL 5/61 GRAY MOUNT NICHOLAS WASHABILITY RESULTS

650273
GY 124

1
o.n

J

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

CUMULATIVE % en
RAW bl en SAMPLE> >- UI

FLOATS 1.60 FLOATS 1.70 FLOATS 1.80 i= I- z~

ASH% ~ en :.:: E NO.<.J..J Z -~

MASS ASH MASS ASH MASS ASH w bl :r
a:: 0 I-

-

Ml
I L

1 "1
. ..

~~,~,
47.5 1.78 0.18 01

/;~76.9 2.28 0.24 02

23.1 1.51 0.11 03 ;;;~;"
42.7 15.3 50.1 17.8 54.4 19.5 69.2 2.14 0.12 04

22.2 1.49 0.35 05

/15.8 1.44 0.11 06

4.02
28.1 1.56 0.23 07

..

ff

44.3 1.74 1.34 1-7

MINEABLE
SEAM COMPOSITE

31.3 1.59 0.92 3-7



f-5_8._7~_2_._01-+_0_.0_7-+~1_0~~l.
31.9 1.64 0.04 11 ....,.",,=:....

1--+---+--+--+--~-+--+---+--+--+-17B·39;::::1~~

24.4 1.56 1.95 4-11

1'95

..

.. . .

•

650274
GY 132

4

3

9

SAMPLE
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DRILL HOLE LITHOLOGY

WITH EXPANDED SEAM SECTIONS

Author Coal Division Dale: November '82
Encl.47

Repor t No CEPR 31/82 Drawing No: 2777

See Enc/. 36 lor Leg,end Reference and Scoles
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