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toward a Master of Science degree at the University of Alberta. 
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both in the field and in data compilation to be of 
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. Geoff Jordan, P. Geol. 
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As part of Denison Coal Limited's program of metrification, 

this report has been prepared primarily in accordance with the 

International System of Units (S.I.). The most significant 

exception is that angular degrees have been retained rather 

than introducing grads at this time. 
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1.0 SUMMARY 

Denison Coal Limited's Belcourt property is located in the 
Province of British Columbia approximately 105 kilometres south of 
Dawson Creek, B.C. The property consists of Coal Licenses numbers 
2822 to 2850 inclusive, an area of about 5 261 hectares, and is 
situated along the Rocky Mountain foothills coal belt just west of 
the border between the provinces of British Columbia and Alberta. 

The Belcourt property contains Lower Cretaceous strata, 
with sediments of the Minnes Group forming the base of the geologic 
section and a portion of the Shaftesbury Formation lying at the top 
of the sequence. The intervening sediments are a continuous and 
complete sequence from Cadomin Formation through Commotion Formation; 
with an overall thickness of some 900 metres. The Gates Member of 
the Commotion Formation is the major coal bearing unit of the property, 
and the Gething Formation also contains coal. 

The Belcourt property has been divided into four blocks on 
the basis of topographic setting and differences in geologic structure. 
All four blocks contain large areas underlain by coal-bearing Gates 
Member strata, and inferred reserves have been calculated for three of 
those blocks. Total inferred reserves for the entire Belcourt pro- 
perty have been calculated at 509 million metric tonnes of raw coal 
in place. A large part of this reserve is suitable for exploitation 
by hydraulic mining techniques. There is also potential for surface 
mining in the central two blocks, where about 67 million tonnes may 
be available at a theoretical overburden ratio of about 7.9 cubic 
metres per tonne. In addition, there may be potential for surface 
mining in the Red Deer block, but the magnitude of these reserves re- 
mains to be.calculated. 

0 Because very little drilling has been done on the Belcourt 
property to date, the reserves fall into the inferred category. 
More exploration work will be required to increase confidence in 
these figures. 

The first coal quality information for the Belcourt property 
is being obtained as a result of the 1976 program. The main seam of 
the Belcourt property, the Ptarmigan seam, is being analysed. Proxi- 
mate analysis, Free Swelling tests, and petrographic data show that 
this seam consists of good quality medium volatile coking coal with a 
low ash, sulphur, and phosphorus content. 

There are three potential rail routes which could provide 
coal transportation for the Belcourt property. One route involves 
construction of approximately 80 km. of railroad to link the northern 
part of Belcourt property with the rail system proposed for Denison 
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Coal Limited's Quintette project. Another route, which could also 
serve Saxon Coal Limited's property to the south, would require 
construction of about 146 km. of railroad, or a 122 km. pipeline, 
from Belcourt Creek through Gray Pass to reach the Canadian National 
Railway at Bend, B.C., although this area is difficult for rail 
construction, particularly in the vicinity of Gray Pass itself. 
The coal would ultimately arrive at the port of Prince Rupert, B.C. 
by either of the above routes. The third alternative would require 
about 100 km. of rail construction between the Belcourt property and 
the Canadian National Railway near Grande Prairie, Alberta. This 
route could serve eastern Canadian markets. 



2.0 INTRODUCTION 

3. 

This report summarizes exploration work undertaken on the 
Belcourtcoal property during both the 1975 and 1976 programs. The 
geologic mapping, stratigraphic observations, and structural inter- 
pretations were carried out primarily during 1975 as reported in 
the Denison Coal Limited 1975 Data Summary for Belcourt Coal Limited. 
Based on the results of the 1975 program, the 1976 exploration pro- 
gram was designed to achieve the following additional objectives: 

(i) to prepare a series of well-controlled 1:5 000 
metric base maps of the Belcourt property which 
would be suitable for mine design studies and 
preparation of final geological maps; 

(ii) to obtain an unweathered sample of a major seam 
for coal quality analysis, including ash, 
volatiles, Free Swelling Index, specific gravity, 
and coking tests; and 

(iii) to recalculate reserve potential. 

To achieve these objectives, base map preparation was 
undertaken for Denison Coal Limited by Burnett Resource Surveys 
Limited during the first months of 1976, following which a small 
drilling program was carried out by helicopter during October, 
1976. Reserve calculations were then undertaken in December, 1976. 

The base maps were prepared on the basis of a 1975 aerial 
photographic survey and accompanying ground control survey as des- 
cribed in detail in Appendix I. The drilling program involved the 
selection and preparation of three drill sites and landing areas, 
and the drilling of two holes which are shown on the geological maps 
and illustrated by Drawings No. 76-0687-ROl. 

* As a result of the 1976 program the first coal quality 
information is now available for the Belcourt Property. This infor- 
mation is presented and discussed in the section on coal quality. 
Detailed discussion of the coal reserves of the Belcourt property is 
also included in this report. 
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4. 

3.0 PROPERTY, LOCATION AND ACCESS 

The current Belcourt property consists of Coal Licenses 
numbers 2822 to 2850 inclusive, covering an area of approximately 
5 261 hectares. The licenses lie about 105 km. south of Oawson 
Creek, B.C., and were located to cover known exposures of the Lower 
Cretaceous Commotion and Gething Formations, which are the main 
coal bearing horizons in that part of the Rocky Mountain foothills 
coal belt. 

The only access to the Belcourt property area at present 
is by the road from Stony Lake to Little Prairie Creek which passes 
close to the northernmost end of the Belcourt property, and by a 
number of poor quality exploration trails which exist in the valley 
of Red Deer Creek and in the flat land east of the property. Thus, 
access to the ridges of the Belcourt property is achieved by heli- 
captor at this time. 

There are three potential rail routes being considered for 
,transportation of coal from the Belcourt property. These routes are 
shown on the location map on the preceeding page. Most of these 
potential routes have not yet been surveyed. 

The route which may be the least difficult for rail con- 
struction would require construction of about 80 km. of new railroad 
to Flatbed Creek to the northwest, to link the northern end of the 
Belcourt property with the rail system being planned for Oenison 
Coal Limited's Quintette project. The Quintette rail system, which 
may go into operation by early 1980, would probably join the existing 
railroad at Chetwynd, B.C., a further distance of lG0 km. From 
Chetwynd, the coal would be transported to the port of Prince Rupert, 
B.C., a distance of 1 070 km. by rail. 

A.second possible route, which could also serve Denison 
Coal Limited's Saxon project, would involve construction of 146 km. 
of railroad south-westward through the valleys of Belcourt Creek 
and the Narraway River to Gray Pass, and through the valleys of 
Jarvis Creek, the McGregor River, and Walker Creek to reach the 
Canadian National Railway 'at Bend, B.C. From Bend, this route would 
also continue to Prince Rupert, a distance of 905 km. by rail. The 
route from the Belcourt property to Bend is particularly difficult 
for rail construction, and Gray Pass forms a significant obstacle 
which may require construction of a tunnel or an extra 24 km. of rail 
construction compared to a pipeline following the same route. 

c; 

The third potential rail route could serve eastern Canadian 
markets, and would involve construction of about 100 km. of railway 
to the northeast, crossing the Wapiti and Redwillow Rivers to reach 
the Canadian National Railway between the towns of Beaverlodge and 
Huallen, .about 40 km. west of Grande Prairie, Alberta. The river 
crossings on this route would require the construction of major 
bridges. 
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4.0 SUMMARY OF EXPLORATION WORK 

On the basis of published regional geology which outlined 
Cretaceous stratigraphy but did not document the existence of signi- 
ficant coal deposits, Denison Mines Limited acquired 55 coal 
licenses in the fall of 1970. During the brief preliminary examina- 
tion of these licenses in the summer of 1971, the first major dis- 
coveries of potentially mineable coal resources were made. The area 
of acquisition was reduced in 1974, and the present Belcourt property 
consists of 29 coal licenses under the British Columbia Coal Act of 
1974, as listed in Appendix II. 

. 

4.1 Base Maps 

An aerial photographic survey was flown in 1972. A series 
of metric maps based on the coal license grid was produced 
from those air photos during early 1975, using government 
survey stations and existing N.T.S. maps for control. Be- 
cause more accurate maps were required, a second aerial 
photographic survey and an accompanying ground survey were 
made during the summer of 1975. A series of well-controlled 
metric maps covering the licenses between Belcourt and Red 
Deer Creeks was produced on the basis of these surveys 
during 1976. Similar maps for the other areas will be pre- 
pared during 1977. The surveying and mapping procedures 
are described in detail in Appendix I. 

4.2 Geological Maps 

The geological mapping of the Belcourt project was accom- 
plished during the 1975 exploration project, which centred 
around a seven week program of detailed geologic mapping 
carried out by two teams of geologists. Data collection 
was undertaken at a scale of 1:2 500 and this information 
was later transferred to the 1:5 000 scale base maps. 
Control of traverse lines was achieved using chain and com- 
pass, with corrections for slope variation being incorpora- 
ted. Data points were plotted directly onto 1:2 500 maps 
in the field by orienting the maps with a Silva compass on 
a portable map board. Points such as creek confluences or 
survey control points shown on the base maps were used to 
locate the beginning and end of each traverse. 

4.3 The 1976 Field Program 

The primary objective of the 1976 field program was to 
obtain unweathered coal from a major seam for quality 
analysis. All work was carried out by helicopter due to 

. 
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the absence of roads on the licenses. Three drill sites 
and landing areas were chosen and prepared, but only two 
holes could be drilled during the 1976 program. Plastic 
casing remains in hole B-RD-D 7602 so that it can be 
geophysically logged during the 1977 program. 

The first diamond drill hole, B-HS-D 7601, was drilled to 
a depth of 58.5 metres on Coal License No. 2832 and was 
cbmplicated by faulting. The second hold, B-RD-D 7602, 
was drilled to a depth of 53.6 metres on License No. 2849 
and sampled a complete section of the Ptarmigan seam, which 
attained a thickness of 9.3 metres in that hole. The 
resulting analytical data are presented and discussed in 
the section on coal quality. The drill hole locations are 
shown on the geological maps, and the drill core lithologies 
are described in Appendix III and illustrated by Drawings 
No. 76-0687-R01. Reserve figures and calculations are 
presented in Section 7.0 titled "Reserves" and in Appendix 
IV. 

All geologic mapping and interpretation, calculation of 
reserves, and supervision of exploration was carried out by 
the staff of Denison Coal Limited. All cartography, sur- 
veying, and aerial photography was executed by Burnett 
Resource Surveys Limited. The diamond drilling was done by 
Tonto Drilling Limited of Vancouver. The coal quality 
analyses were undertaken by Warnock Hersey Professional 
Services Limited, and the coal petrography was done by 
Cascade Coal Petrography of Calgary. Helicopter services 
were contracted from Terr-Air Limited, Nahanni Helicopters 
Limited, and Ed Darvill Copters Limited as required. The 
drafting of the accompanying maps and figures was carried 
out by staff of Denison Coal Limited, plus a variety of 

II outside drafting services. 
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5.0 STRATIGRAPHY 

Within the Belcourt property, sediments of the Minnes Group 
(Nikanassin Formation) form the base of the geologic section, and a 
portion of the Shaftesbury Formation lies at the top of the sequence. 

The intervening sedimentary,rocks are a continuous and 
complete sequence from Cadomin Formation at the bottom to Commotion 
Formation at the top, with an overall thickness of some 900 metres 
as is illustrated on Table 1 and on the Belcourt stratigraphic sec- 
tion (Drawing No. 71-0194-R03). A detailed description of each 
formation and member follows below: 

5.1 Minnes Group (Nikanassin Formation) 

The upper portion of the Minnes.Group sometimes is referred 
to as the Nikanassin Formation. The name "Nikanassin . 
Formation" is not universally applied to these strata in 
British Columbia, however; D.F. Stott, in G.S.C. Bulletin 
No. 152 (1968) and later papers gives these beds no forma- 
tion name and refers to them only as "Minnes Group". 

The upper portion of the Minnes Group consists of a thick 
sequence of thin-bedded medium-grained lithic and micaceous 
brown sandstone, interlayered with dark grey to brown 
shale, siltstone and mudstone. This sequence of sedimentary 
rocks is usually much more highly deformed that the over- 
lying sequence. This deformation and the rather monotonous 
nature of the Minnes Group as a whole tends to mask the 
presence of marker beds which would assist in defining the 
geologic structures and stratigraphy of this unit. 

. Numerous coal seams, usually less than one metre thick, 
appear to be present throughout the Minnes Group. Some of 
these seams may be seen in old trenches in the core of the 
anticline on the northernmost Belcourt licenses. Many of 
these seams are also well exposed on Ptarmigan Mountain 
south of the Belcourt property, where the Minnes Group is 
more arenaceous and contains several thick massive sand- 
stone units. Since these seams are both thin and structur- 
ally deformed, they are not considered to be of economic 
significance at the present time. Therefore, little of 
the Minnes Group has been included within the boundaries of 
the Belcourt property. 

5.2 Cadomin Formation 

The Cadomin Formation, a series of quartizite and chert 
pebble-coglomerates and quartzite sandstones,.unconformably 
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overlies the Minnes Group. The sand particles, which form 
beds, lenses, and the matrix of the conglomerate, consist of 
the same chert and quartz material as the conglomerate 
pebbles. 

The thickness of the Cadomin Formation is extremely variable 
throughout the foothills region. D.F. Stott, in G.S.C. 
Bulletin No. 152 (1968) reports thicknesses of 63.9 metres 
for the Cadomin Formation at the Wapiti River just north of 
the Belcourt property, 161.5 metres at Mt. Belcourt to the 
west, and 9.4 metres at Mt. Torrens to the south. Most 
exposures of Cadomin Formation on the Be7court property do 
not exceed 30 metres in thickness, except in the area around 
and to the north of Red Deer Creek where thicknesses of 100 
metres have been noted and are shown on the accompanying 
1:5 000 geological maps, included as Drawings No. 75-0620-ROl. 

5.3 Gething Formation 

The sediments of the Gething Formation conformably overlie 
those of the Cadomin Formation. The essentially non-marine 
Gething Formation consists of brown calcareous lithic sand- 
stone ranging from fine to coarse in grain size, interbedded 
with conglomerate, carbonaceous shale, and coal seams. A 
very coarse conglomerate of variable thickness containing 
quartzite cobbles up to 15 cm. in diameter exists within 
the Gething Formation in the central portion of the property. 

The average thickness of the Gething Formation on the 
Belcourt property is 60 metres, and this formation thickens 
in a northerly direction. Stott, in G.S.C. Bulletin No. 152 
(1968), has reported a thickness of 102.6 metres for the 
Gething Formation at the Wapiti River just northwest of the 

,I Belcourt property, 

The coal seams of the Gething Formation have attracted the 
attention of commercial interests in the foothills north of 
the Belcourt property. Three coal seams have been identi- 
fied in the Gething Formation on the property, and since one 
of those seams has a measured thickness of 9.5 metres locally 
just south of Holtslander Creek, it appears that the Gething 
Formation may also prove to have some economic potential on 
the Belcourt property. 

The Gething coal seams and lithologies are shown on the 
Belcourt stratigraphic section (Drawing No. 71-0194-R03). 

5.4 Moosebar Formation 

The Moosebar Formation consists of a monotonous sequence of 
dark grey marine shale, which becomes silty.in the transi- 
tion zone near the top of the unit. The stratigraphy of the 
Moosebar Formation on the Belcourt property has not yet been 
studied in detail. 

a 
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STRATIGRAPHY TABLE NO. 1 

TABLE OF FORMATIONS 

Formation 
(Member) 

Shaftesbury 

Boulder 
Creek 
Member 

Hulcross 
Member 

Gates 
Member 

Moosebar 

Gething 

Cadomin 

Nikanassin 

Lithology 

Dark grey marine shale with 
sideritic concretions, some 
sandstone grading to silty 
dark grey marine shale; some 
siltstone and sandstone in 
lower part. 

Well-sorted sandstone, with 
conglomerate, minor mudstone 
and carbonaceous shale, few 
thin coal seams. 

Dark grey marine shale and 
siltstone. 

Fine to coarse lithic sand- 
stone, conglomerate, coal 
shale, and mudstone. 

Dark grey marine shale with 
sideritic concretions, grading 
into interlayered siltstone and 
sandstone at top. 

Fine to coarse brown calcareous 
sandstone, with coal, carbona- 

'ceous shale, and conglomerate. 

Massive conglomerate containing 
chert and quartzite pebbles, some 
quartzose sandstone. 

UA 
T 
(1 

verage 
nit 
hickness 
metres) 

450+ 

60 

40 

580 

70 

60 

30 

Thin-bedded grey to brown 
shale and brown sandstone, 700+ 
containing numerous thin coal 
seams. 

1 

‘1 
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The Moosebar Formation conformably overlies the Gething 
Formation and is gradational into the non-marine sandstones 
of the overlying Gates Member of the Commotion Formation. 
A glauconitic sandstone lying at the base of the Moosebar 
Formation is considered to be equivalent to the Bluesky 
Formation to the east, as discussed by Stott in G.S.C. 
Bulletin No. 152 (1968). On the Belcourt property, the 
cpntact between the Moosebar Formation and the Gates Member 
is considered to lie at the base of the first sandstone 
unit and two metres or more in thickness within the'silty 
transition zone. 

In some areas along the main ridge north of Belcourt Creek 
a brown sandstone unit about two metres thick has been 
observed within the shales of the Moosebar Formation. 
However, since the Moosebar Formation is complicated by 
both folding and faulting in that region, the position of. 
that sandstone unit within the formation has not yet been 
determined. 

5.5 Gates Member, Commotion Formation 

The section of the stratigraphy on the Belcourt property 
with the greatest economic potential is the Gates Member 
of the Commotion Formation. This mainly non-marine unit, 
consisting of lithic sandstone, conglomerate, coal, shale 
and mudstone, has an average thickness of 580 metres on 
the Belcourt property. 

Surface mapping indicates that the average cumulative total 
of coal seam thicknesses in the Gates Member may be as great 
as 46 metres. The four largest seams, which have been named 
the Ptarmigan, Holtslander, Belcourt and Red Deer seams, 

. contain an average of 24.5 metres of this coal. The major 
stratigraphic problem of the Belcourt property is the iden- 
tification of more marker horizons within the Gates Member 
which will allow precise coal seam correlation. 

Throughout the Belcourt property the Gates Member contains 
a very prominent basal sandstone about 35 metres thick, 
which is resistant, grey weathering, well indurated, and 
sometimes coarse-grained or conglomeratic. This sandstone 
is overlain by the Ptarmigan seam, which is the thickest 
coal seam in the Gates Member section. The Ptarmigan seam 
is overlain by a series of sandstones and three smaller 
seams, each seam being about 3 metres thick. Another 
prominent sandstone occurs higher in the section between 
the Belcourt and Red Deer seams. This sandstone is similar 
to the basal sandstone in appearance and composition. At 
present, these sandstones and coal seams are the main 
horizons used for correlation within the Gates Member on the 
Belcourt property. 

. . 
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5.5.1. The Ptarmigan seam 

The Ptarmigan seam, unlike other seams of the Belcourt 
property, is fairly well exposed. This seam is the lower- 
most seam of the Gates Member. The seam occurs at an 
average of 40 metres above the contact between the Gates 
Member and the Moosebar Formation, overlying the resistant 
basal coarse-grained or conglomeratic sandstone. The 
Ptarmigan seam has been drilled on the licenses north of 
Red Deer.. Creek, where this seam was found to be 9.3 metres 
thick, as shown on Drawing No. 76-0687-ROl. At an exposure 
on Pika spur, the northeast flank of the main ridge north 
of Belcourt Creek, this seam is 10 metres thick. Immediately 
to the southeast of this exposure, the Ptarmigan seam is 
tectonically thickened to about 16 metres just before being 
cut by a fault in the vicinity of drill hole B-HS-D 7601. 
An impressive exposure of the Ptarmigan seam may be seen in a 
small syncline atop the main ridge just north of Belcourt 
Creek, where the seam is more than 12 metres thick. On a 
spur to the east of this exposure a thickness of 5.5 metres 
was measured. 

5.5.2 The Holtslander seam 

The Holtslander seam outcrops on the ridge south of the 
Holtslander Creek. At this location the seam is 8.5 metres 
thick. The seam has been tentatively correlated with a seam 
3 metres thick on the northeast flank of the main ridge north 
of Belcourt Creek. The Holtslander seam occurs at a height 
of about 220 metres above the contact between the Gates 
Member and the Moosebar Formation and is presently considered 
to have an average thickness of 6 metres on the Belcourt 

. property. 

5.5.3 The Belcourt and Red Deer seams 

The Belcourt and Red Deer seams also outcrop'on the ridge 
southeast of Holtslander Creek. The Belcourt seam is 4.5 
metres thick and.lies about 220 metres below the base of 
the Hulcross Member at this location. The Red Deer seam is 
4 metres thick and lies about 200 metres below the base of 
the Hulcross Member. These two seams are separated by a 
resistant coarse-grained and sometimes conglomeratic sand- 
stone of variable thickness. This sandstone forms the 
easternmost edge of the main ridge north of Belcourt Creek, 
providing a marker horizon which facilitiates the correlation 
of these seams through that region. 

. 

‘1 
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C? 5.5.4 Other seams 

In addition to the four largest seams, field traverses 
near Holtslander Creek have located seven other-seams ranging 
from 3 to 3.5 metres in thickness as well as a number of seam 
outcrops less than 3 metres thick. The correlation of these 
seams and their variation in thickness remain uncertain. All 
seams and lithologies as presently correlated are shown on 
the Belcourt stratigraphic section (Drawing No. 71-0194-R03) 
and the two drill holes are illustrated by Drawings No. 
76-0687-ROl. 

5.6 Hulcross Member, Commotion Formation 

The Hulcross Member of the Commotion Formation is well ex- 
posed on the Belcourt licenses only in the valley of a small 
steep creek immediately south of Holtslander Creek. There it 
can be seen that the sandstones of the Gates Member are grada- 
tional into the marine siltstones and shales of the Hulcross 
Member. This exposure indicates that the Hulcross Member is 
about 40 metres thick. 

0 

. 

The position of the Hulcross Member is less precisely known on 
the remainder of the property. In those areas the Hulcross 
Member has been mapped principally on the basis of its ten- 
dency to form a narrow valley between the resistant sand- 
stones of the upper portion of the Gates Member and the lower 
portion of the Boulder Creek Member. 

5.7 Boulder Creek Member, Commotion Formation 

In the Belcourt property area the Boulder Creek Member of the 
Commotion Formation consists mainly of sandstone, with con- 

. glomerate, shale, and a few thin coal seams. The Boulder 
Creek Member can be seen in exposures which lie at the base of 
the ridge immediately south of the Holtslander Creek. There 
this unit is about 60 metres thick. In other areas the 
Boulder Creek Member is not well exposed, and has been mapped 
on the basis of topography and of a few outcrops of sandstone. 

5.8 Shaftesbury Formation 

The youngest sediments on the Belcourt property are the dark 
grey marine shales of the Shaftesbury Formation. These 
shales are rarely exposed on the Belcourt licenses, but are 
presumed to conformably overlie the sandstones of the Boulder 
Creek Member. 
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6.0 STRUCTURE 

f” ! 

The structure of the Belcourt property can be considered in 
terms of four main blocks. These blocks have each been subjected to 
different degrees of tectonic deformation. As a result, each block is 
characterized by a different overall structural style which controls 
the coal reserves and potential for mining. 

The four blocks, named Red Deer, Holtslander North, Holts- 
lander South, and Huguenot after nearby creeks, are shown on the map 
following this section. These blocks are discussed individually below: 

L 

6.1 Red Deer Block 

The Red Deer block lies to the north of Red Deer Creek. The 
geologic structure of this block is characterized by a number 
of large folds which expose rocks of the Minnes Group in the 
southwest through Hulcross Member strata in the northeast. 
A large area of the coal-bearing Gates Member is brought to 
the surface by these folds. 

To the southeast the folds are faulted against an area under- 
lain by Minnes Group strata. This area of Minnes Group is 
complicated by further faulting and contains only small 
remnants of younger strata. 

6.2 Holtslander North Block 

The Holtslander North block, lying between Red Deer and 
Holtslander Creeks, contains a sequence of mildly deformed 
northeasterly dipping strata. Included is a sequence from 
Minnes Group to Shaftesbury Formation. The strata of the 
Cadomin Formation through Gates Member form a ridge parallel 
to strike, with the Gates Member forming prominent dip slopes 
along the northeastegn edge of that ridge. The dip of this 
sequence is about 25 near Red Deer Creek, but the angle of 
dip increases rapidly southward. The average dip of the rest 
of the block is approximately 55'. 

Although a small few folds and a reverse fault have been 
mapped, the Holtslander North Block is for the most part only 
mildly deformed. 

6.3 Holtslander South Block 

The Holtslander South Block, which lies between Holtslander 
and Belcourt Creeks, is structurally continuous with the 
Holtslander North block but has been more strongly deformed. 
As a result, the seam thicknesses in this block are quite 
variable, the seams having been tectonically thickened and 
thinned. 

: 
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The overall structure within the Holtslander South block is 
that of a broad anticline modified by smaller scale folding 
and faulting. The anticline has been breached by erosion 
along the southwestern edge of the property, exposing folded 
Moosebar Formation through Minnes Group strata. In the 
remainder of the Holtslander South block, a large area of 
folder Gates Member strata is exposed on this anticline. 

In the central area of the Holtslander South block the lower 
portion of the Gates Member has been repeated by a thrust 
fault prior to. folding. This thrust fault lies at a low 
angle to bedding and dies out in the lower portion of the 
Gates Member to the south and in the shales of the Moosebar 
Formation to the north. 

The above period of deformation culminated in the development 
of a major reverse fault along the southwestern property 
boundary. The development of this structure is related to 
the bending of the strata in this area around an axis lying 
near the first major creek south of Holtslander,Creek. At 
this cgeek the regional strike changes from 110 in the north 
to 125 in the south. The reverse fault similarly changes 
strike. The area near this axis will undeoubtedly be subject 
to residual tectonic stresses which will have to be taken 
into consideration in the planning of any underground mining 
operations in that area. 

6.4 Huguenot Block 

The southernmost block, which last year was referred to as the 
Belcourt block, has been renamed the Huguenot block to avoid 
confusion. This block lies south of Belcourt Creek and runs 
parallel to Huguenot Creek. 

* 
Unlike the other blocks, the Huguenot block is characterized 
by southwest dipping strata. These strata, which are often 
poorly exposed, have been mapped as Gething Formation through 
to Gates Member. It has also been suggested, however, that 
they may be an overturnedsequence of Gates through to Boulder 
Creek Member. At present, only the coal-bearing Gates Member 
has been positively identified. Detailed examination of these 
strata will be required to further resolve the stratigraphy 
and structure. 

The strata of the Huguenot block have been complicated by 
folding and thrust faulting. In the southwest the southern 
extension of the Holtslander South block is faulted upon 
the Huguenot block. To the northeast the Huguenot block is 
similarly faulted upon dark grey shales which are thought to 
belong to the Shaftesbury Formation. . 
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7.0 RESERVES 

As previously described, the Belcourt Property has been 
divided into four blocks on the basis of differences in geologic 
structure. These blocks are shown on the map preceding this section. 
Reserves have been calculated for the Holtslander North, Holtslander 
South, and Red Deer blocks. Because little drilling has been done on 
the Belcourt property to date, and because geologic and topographic 
maps are still preliminary, these reserves have been assigned to the 
inferred category. A rough estimate of the potential of the Huguenot 
block has also been made. The results of the calculations are summa- 
rized in the tables in this section. The total inferred reserves of 
the Belcourt property, excluding the Huguenot block, have been cal- 
culated at 509 million metric tonnes. 

The calculation of total inferred reserves in place was 
based on the average seam thicknesses of the main seams in each block. 
Reserves for underground mining were calculated to a depth of 500 
metres cover. A calculation was also made to estimate the portion of 
,the reserves of the Holtslander blocks that might be suitable for open 
pit mining. A portion of the reserves of the Red Deer block may also 
be suitable for open pit mining, but the magnitude of this portion 
remains to be calculated. 

7.1 Method of Calculation 

The method of calculation was based upon measurement of areas 
of coal by planimetry, correcting for the dip by multiplying 
the areas as measured by the secant of the regional dip, and 
then multiplying by the average seam thickness to determine 
the coal volume. The measurement of the areas and dip angles 
was carried out on the structure contour maps which included 

L in this report as Drawings No. 76-0632-ROl and 76-0707-ROl. 
Coal volumes were converted to metric tonnes by multiplying 
the number of cubic metres by the specific gravity, which was 
assumed to be 1.5. This method of calculation is described 
in full in Appendix IV, where the actual calculations are also 
included. 

7.2 Red Deer Block 

The reserves of the Red Deer Block were calculated only on 
the basis of the Ptarmigan seam. This seam was sampled in 
the Red Deer block by drill hole B-RD-D 7602, where the seam 
was 9.3 metres thick. 

This thickness was taken to be the average thickness for the 
block and was used as such in the reserve calculation. 
Several smaller seams.have also been noted on .the Red Deer 

. 
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licenses during geological mapping, but these seams were not 
included in the reserve calculation because their correla- 
tions remain uncertain. 

On this basis, total inferred reserves in place to 500 metres 
cover in the Red Deer block have been calculated at 67.8 mil- 
lion tonnes. Of these reserves, 27.8 million tonnes lie above 
drainage level with the remainder lying below drainage. 
Possible open pit reserves remain to be calculated for the Red 
Deer block. 

7.3 The Holtslander Blocks 

The reserves of the Holtslander blocks were calculated on the 
basis of the four thickest seams mapped in these blocks, which 
have been named the Ptarmigan, Holtslander, Belcourt, and Red 
Deer seams. These seams were assigned average thicknesses of 
10 metres, 6.5 metres, 4.5 metres, and 4 metres respectively, 
based on outcrops which have been described in the section on 
stratigraphy. Seven smaller coal seams about3 metres in 
thickness are also known in the Holtslander blocks, but these 
were not included in the present calculation because their 
correlations and variations in thickness are not well estab- 
lished. 

Inferred reserves of 441.3 million tonnes in place to 500 metres 
cover have been calculated for the Holtslander blocks on the 
above basis. Of these reserves, 204.4 million tonnes lie above 
drainage level. To estimate the portion of the Holtslander 
reserves that might be suitable for open pit mining, the amount 
of coal lying above an elevation of 1500 metres was calculated 
and found to be 67 million tonnes at a theoretical overburden 

* ratio of about 7.9/l (cubic metres of overburden per tonne of 
coal). Because of the inferred nature of the reserves, only 
60 percent confidence should be placed in these figures at 
this time: the actual open pit reserves could be as low as 
40.5 million metric tonnes, for example, which would raise the 
overburden ratio to 13.6/l. 

7.4 Huguenot Block 

As previously described, some major details of the stratigraphy 
and structure of the Huguenot block remain to be resolved. 
For this reason, only rough calculations were made to determine 
an exploration potential for this block. The calculation in- 
cluded two seams which have been measured in this block, one 
of which is 12 metres thick and may be the Ptarmigan seam, 
and the other of which is 3 metres thick. On this basis, the 
exploration potential of the Huguenot block was found to be 
40 to 50 millions tonnes. 

i 



INFERRED RESERVES 0~ THE BELCOURT PROPERTY 

BLOCK 

RED DEER 

Inferred Reserves Inferred Reserves Total Inferred 
Above Drainage Below Drainage Reserves 

> 

27.8 40.0 67.8 

HOLTSLANDER SOUTH 47.2 147.8 195.0 

HOLTSLANDER NORTH 157.2 89.1 246.3 

TOTAL 232.2 276.9 509.1 

Inferred reserve figures are given in.millipns of tonnes. 

An exploration potential of an additional 40 to 50 million tonnes has been estimated 
for the Huguenot block. 
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TABLE NO. 2 

INFERRED RESERVES OF THE BELCOURT PROPERTY 

INFERRED RESERVES INFERRED RESERVES TOTAL INFERRED 
ABOVE DRAINAGE BELOW DRAINAGE RESERVES 

Red Deer 27.8 40.0 67.8 

Holtslander North 47.4 147.7 195.1 

Holtslander South 157.0 89.1 246.1 

TOTAL 232.2 276.8 509.0 

- - - 

Inferred reserve figures are given in millions of tonnes. 

An exploration potential of an additional 40 to 50 million tonnes has been 
estimated for the Huguenot block. 
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TABLE NO. '~ 

BLOCK 

SUMMARY OF INFERRED RESERVES 

RED DEER BLOCK 
. 

(Drawing No. 76-0707"ROl) 

RESERVES RESERVES 
SEAM 'AVERAGE 

DIP 
ABOVE BELOW TOTAL 

THICKNESS AREA DRAINAGE DRAINAGE RESERVES 

(millions of' ) 
(square metres) 

(millions of)(millions of) 
(tonnes) (tonnes) 

(millions of) 
(tonnes) 

i Red Deer #l Ptarmigan 9.3m 1.22 61.39 5.0 30.4 35.4 

Red Deer #2 Ptarmigan 9.3m 0.77 45.00 5.7 9.6 15.3 

Red Deer #3 Ptarmigan 9.3m 0.36 0 5.1 0 5.1 

Red Deer #4 Ptarmigan 9.3m 0.10 26.56 1.5 0 1.5 

Red Deer #5 Ptarmigan 9.3m 0.60 36.87 10.5 0 10.5 

TOTAL 27.8 40.0 67.8 



SUMMARY OF INRERRED RESERVES 
TABLE NC 4 

'i/ 
HOLTSLANDER BLOCKS 13 

.&AM 
RESERVES RESERVES 

AVERAGE ABOVE BELOW TOTAL 
gAJl THICKNESS AREA DIP DRAINAGE DRAINAGE RESERVES 

(millions of) (millions of) (millions of) 
(tonnes) (tonnes) (tonnes) 

V 

BLOCK 

Holtslander North #l Ptarmigan 10m. 3.88 
#2 Ptarmigan 1Om 1.29 

4.8 59.8 64.6 
15.6 17.2 32.8 

.Holtslander South #I Ptarmigan 10m 2.11 53.5 24.3 28.9 53.2 
#2 Ptarmigan 10m 3.68 36 61.9 '6.3 68.2 

Holtslander North #1 Holtslander 6m 2.58 
#2 Holtslander 6m 1.35 25y.5 

57.5 
37 

1::: 22.9 24.8 
10.6 22.7 

Holtslander South #1 
#2 

1 

Holtslander North #1 
#2 

Holtslander 6m 2.41 
Holtslander 6m 2.30 

23.4 17.3 40.7 
23.1 2.8 25.9 

Belcourt 4.5m 1.98 22.5 la8 12.7 14.5 
Belcourt 4.5m 1.38 49 5.5 8.7 .14.2 

Holtslander South #1 Belcourt 4.5m 2.05 
#2 Belcourt 4.5m 1.05 23” 10.7 

21.0 

Holtslander North #1 
#2 

Red Deer 
Red Deer 

4m 1.63 26.5 
4m 1.29 45 

E 

::“5 iti 

4.3 

10.9 
10.7 

4m 1.03 45 4.4 8.7 Holtslander South #l Red Deer 
#2 Red Deer 4m 1.89 50 8.6 9.1 17.7 

TOTAL 204.4 236.9 441.3 
-A-- 

llion tonnes. Of the total inferred reserves of the Holtslander blocks (441.3 million tonnes), 67 mi 
which lie above an elevation of 1,500 metres, may be mineable by surface methods at a theoretical overburden 
ratio of about 7.911 metric. It is expected that further exploration work on additional smaller seams will 
reduce this overburden ratio. The blocks listed above are shown on Drawings No. 76-0632-R02. 



TABLE NO. 5 

(0 
ANALYSES AND TESTS 

The analyses and tests reported below were carried out by Warnock 

Hessey Professional Services Limited on the Ptarmigan seam as sampled 

in drill hole B-RD.-D 7602. 

PROXIMATE ANALYSIS 
OF CLEAN COAL* 

MOISTURE ASH ; VOLATILE FIXED 1 SULPHUR ‘ PHOSPHOROUS ' 
MATTER CARBON t 

I 
run as 
received 0.95% 6.4% 24.4% 68.2% 0.36% 0.071% 

dry ' 
basis 0 6.5% 24.7% 68.8% 

dry ash / 
free basis. 0 i 0 26.4% 73.6% 

C? ASH ANALYSIS OTHER TESTS 

Si O2 

Ti O2 

A1203 

Fe203 

Mn304 
MgO 

CaO 

Na20 

R20 

'2'5 

'2'5 

so3 

62.0% 

1.6% 

23.5% 

X5% 

0.02% 

1.1% 

2.1% 

1.9% 

0.5% 

0.80% 

0.02% 

2.2% 

Free Swelling Index 

Hardgove Grindability Index 

Specific Gravity, raw coal 

Specific Gravity, clean coal 

Float Tests: 

wt.% float at S.G.=1.50 

wt.% float, combined tests* 

Ruhr Dilatation: 

softening temperature 

maximum dilatation 

maximum contraction 

A factor 

1.37 

82.0 

85.8 

367 'C 

43, 434O c 

18% 

0.857 

* Coal cleaned as follows: 

3/8 x 28 mesh fraction - float at S.G. = 1.60 

f-,) 
28 x 100 mesh fraction - float at S.G. = 1.80 
100 x 0 mesh fraction - float at 90 sec. froth 



TABLE NO. 6 

PETROGRAPHIC DATA 

.J-) The petrographic analysis reported below was carried out by 
Cascade Coal Petrography on coal from the Ptarmigan seam in drill 
hole B-RD-D 7602. 

Maceral 

VitriniTe 

Exinite 

Semi-fusinite 

Macrinite 

Micrinite 

Fusinite 

Mineral Matter 

Total % Reactives 
(l/3 semi-fusinite 
added to Reactives) 

Total % Inerts 

REFLECTANCE DATA 

Mean Maximum Reflectance 

Vitrinoid Types; 

v9 

VlO 

Vll 

v12 

Balance Index 

Strength Index 

Calculated Coke Stability 

: 

52.2% 

12.2% 

17.1% 

7.6% 

3.0% 

5.4% 

2.5% 

72.37% 

27.63% 

1.094 2 0.06% 

1.32% 

34.96% 

25.06% 

5.20% 

0.952 

4.27 

59. 
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8.0 COAL QUALITY 

The first coal quality analyses for the-Belcourt property 
are now being run on coal samples obtained during the 1976 drilling 
program. The results that have been obtained to date for coal 
core samples of the Ptarmigan seam from drill hole B-RO-D 7602 are 
shown on the tables following this section. These include 
proximate analysis, ash analysis, Ruhr dilatation and petrographic 
analysis. Analyses of coal core from drill hole B-HS-D 7601 are 
also in progress. 

The results of the petrographic examination, chemical 
analyses, and Free Swelling tests demonstrate that the Ptarmigan 
seam consists of good quality coking coal, and Zs low in 
ahs, sulphur and phosphorus content. it is expected that the 
other seams of the Belcourt property will also prove to consist 
of good quality coking coal. It is worthy of note, however, that 
the results of the Ruhr dilatometer test are less encouraging than 
might be anticipated for a good quality coking coal such as is 
indicated by the other test results. Since the roof of the seam 
was intersected at a depth of no more than 16.5 metres and since 
the overlying sandstones showed signs of oxidation, it is reason- 
able to assume that the seam is partially oxidized at this near- 
surface depth, thus producing the relatively poor results from 
the sensitive dilatometer test. Further tests are in progress to 
determine the extent to which this seam sample is oxidized. 

The results of these Ruhr dilatometer and Free Swelling tests 
indicate that the base of the level of oxidation on the Belcourt 
propertyhmust lie at a depth of about 20 metres. 
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9.0 CONCLUSION 

Total inferred coal reserves have been calculated at 509 
million metric tonnes in place for the major seams in the portion of 
the Belcourt property lying north of Belcourt Creek. Of these re- 
serves, 232 million metric tonnes lie above drainage level, and 
about 67 million metric tonnes in the.central portion of the pro- 
perty may prove to be mineable by surface mining methods. Because 
little drilling has been done on the Belcourt property to date, and 
because the topographic and geological maps are still preliminary, 
these reserves must be placed in the inferred category at this time. 

The first coal quality information for the Belcourt pro- 
perty is now being obtained from analysis of the drill core samples 
from the 1976 exploration program. The results of proximate analy- 
sis, Free Swelling tests, and petrographic tests indicate that the 
main seam of the Belcourt property, the Ptarmigan seam, consists of 
good quality medium volatile coking coal, and is low in ash, sulphur, 
and phosphorous content. The depth at which this sample was obtained, 
as well as some of the test results also suggest that this sample may 
be partially oxidized. This would place the base of the level of 
oxidation at the Belcourt property at a depth of about 20 metres. 
Further coal analyses and coking tests are in progress. 



APPENDIX I 

BURNETT RESOURCE SURVEYS LTD. 

METHODS AND PROCEDURES OF AERIAL PHOTO SURVEY, 

CONTROL SURVEY AND MAPPING CARRIED OUT DURING 

1975 AND 1976 

ON THE BELCOURT COAL PROPERTY 

ON BEHALF OF 

8. DENISON COAL LIMITED 



cl At the request of Denison Coal Limited, Burnett Resources 
Surveys Ltd. undertook a program of aerial photography and photogram- 
metric mapping aimed at assisting exploration on the Belcourt Coal 
property, in coordination with similar programs for the Saxon and 
Quintette properties. This program began in 1975 and is still con- 
tinuing. 

1975 Photogrammetric Mapping 

In the first quarter of 1975, Burnett Resource Surveys Ltd. 
undertook photogrammetric mapping of the coal properties, 
based on 1972 aerial phtographs. The scale chosen was 
1:5 000 with a 5 metre contour interval. Belcourt map sheets 
were laid out in such a manner that each sheet consisted of 
four coal licenses. All maps were produced to the highest 
standards with regard to photogrammetry and cartography as 
could be gained from the existing data. For Belcourt, this 
consisted of utilizing government survey stations and exis- 
ting N.T.S. maps for control. The metric maps were then 
used by the geologists during the 1975 program. 

c .I 
: 

A program of 1:25 000 scale preliminary map preparation was 
then carried out to cover the Belcourt property (3 maps 
sheets). A contour interval of 25 metres was chosen as 
being suitable for this scale and the topography of the 
property. 

1975 Control Survey 

During the summer, ground crews undertook survey control 
work on the coal properties. In early spring, targets which 
would be identifiable on aerial photographs were laid on 

l the ground. This work required a helicopter to provide 
transport to points of difficult access. In all, approxi- 
mately 200 targets were set throughout the region of all 
three properties to control the topographic mapping. The 
ground parties surveyed the location of targets. The sur- 
veyors employed modern E.D.M. electronic survey equipment in 
addition to conventional equipment. 

All surveys are now based on U.T.M. coordinates (geodetic 
datum), and all coordinates are tabulated in the metric 
system. 

1975 Aerial Photography_ 

The aerial photography was designed to achieve the following 
immediate results: 

1) A semi-controlled mosaic which included the three coal 
properties could be prepared; and 
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2) The photography could be utilized to carry out photo- 
grammetric mapping. 

In addition, the topographic maps and aerial photographs 
could be utilized for the following purposes: 

14 

2) 

3) 

4) 

Aerial photography could be used to assist future en- 
vironmental surveys; 

Photo-geological studies could be carried out; 

Transportation routes for rail or pipeline systems could 
be detailed and refined; and 

Assistance could be given to the study of various pro- 
blems concerning plant site, infrastructure, and pit 
design. 

Keeping the above in mind, a program of high level photo- 
graphy at a scale of 1:25 000 was designed to cover the 
Belcourt area. The photo scale was selected to be suitable 
for various purposes, especially compilation of metric 
photogrammetric maps. 

The photography was carried out in the months of August and 
September of 1975, at a time when much of the ground work 
was completed and target locations could be documented. 
Several sets of prints were dispatched immediately after 
photography to Denison Coal Limited, so that these could be 
utilized in the field by the geologists as well as the sur- 
vey crews for the remainderof the season. 

* 1976 Photogrammetric Mapping 

During the first quarter of 1976 a series of nine 1:5 000 
metric maps were prepared for the portion of the Belcourt 
property lying between Belcourt and Red Deer Creeks on the 
basis of the above 1975 photography and control survey. 
Like the older 1975 I:5 000 maps, each of these maps covered 
four coal licenses. The 1976 maps were produced to the 
highest standards of photogrammetry and cartography possible 
on the basis of the 1975 photography and control survey. 
The replacement of the older 1:5,000 and 1:25?000 maps is 
in progress and should be completed for the Belcourt pro- 
perty during 1977. 

. 

_. 



APPENDIX II 

CURRENT SCHEDULE OF LICENCES 

BELCOURT PROPERTY 
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Licence 
No. 

2822 

2823 

2824 

2825 

2826 

2827 

2828 

2829 

2830 

2831 

2832 

2833 

2834 

2835 

2836 

2837 

2838 , 

2839 

2840 

2841 

2842 

2843 

2844 

2845 

2846 

2847 

2848 

2849 

2850 

BELCOURT 

Acreage 

186 

372 

558 

558 

558 

186 

744 

186 

743 

372 

557 

557 

372 

372 

372 

743 

557 

186 

371 

742 

186 

186 

557 

186 

186 

371 

741 

741 

556 

Land Description 
Series Block Units 

93-Ira I 19 

93-I-a I 30, 40 

93-I-8 J 21, 31, 32 

93-I-8 J 41, 42, 52. 

93-I-a J 43, 53, 54 

93-I-a J 64 

93-r-a J 65, 66, 7i, 76 

93-I-8 J 77 

93-I-8 J 87, 88, 97, 98 

93-I-8 J 99, 100 

93-I-9 B 9, 10, 20 

,93-I-9 C 1, 11, 12 

93-I-9 C 13, 14 

93-I-9 C 15, 16 

93-I-9 C 23, 24 

93-I-9 C 25, 26, 35, 36 

93-I-9 C 27, 37, 38 

93-I-9 C 39 

93-I-9 C 47, 48 

93-I-9 C 49, 50, 59, 60 

93-I-9 C 70 

93-I-9 D 51 

93-I-9 D 61, 71, 72 

93-I-9 E 14 

93-I-9 E 24 

93-I-9 E 25, 26 

93-I-9 E 27, 28, 37, 38 

93-I-9 E 29, 30, 39, 40 

93-I-9 E 49, 50, 60 

13,002, acres 
(5,261 hectares) 
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APPENDIX IV 

BELCOURT RESERVE 

CALCULATIONS 
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BELCOURT RESERVE CALCULATIONS 

Section 7.0 of this report titled "Reserves" explains briefly the 
method used to calculate coal reserves on the Belcourt property. This 
method is outlined in detail below: 

1. A series of structure contour maps covering the Red Deer, and 
Holtslander North and South blocks were prepared. Maps were 
drawn for each of the four principal coal seams in the Holt- 
slander blocks and for the Ptarmiaan seam in the Red Deer 
block. These maps are included in this report as Drawings 
No. 76-0632-ROl and 76-0707-ROl. 

2. Average seam thicknesses were calculated for the major seams 
in each block. In the Red Deer block, only the Ptarmigan seam 
was included in reserve calculations, and 9.3 metres, as 
measured in drill hole B-RD-D 7602, was used as the average 
seam thickness throughout the Red Deer block. 

Reserves in the Holtslander North and South blocks were 
calculated only for the four largest coal seams: the Ptarmigan, 
Holtslander, Belcourt, and Red Deer seams. The average thick- 
nesses of these four seams have been estimated only on the basis 
of the measurement of a few surface exposures. A number of 
outcrops of the Ptarmigan seam have been measured, varying from 
5.5 to 16 metres in thickness, resulting in an average thickness~ 
of 10 metres. An outcrop of the Holtslander seam measuring 8.5 
metres in thickness has been tentatively correlated with another 
outcrop that is 3 metres thick, and an average thickness of 6 
metres has been used for this seam. Only one outcrop each of the 
Belcourt and Red Deer seams has been measured, the Belcourt 
seam being 4.5 metres thick and the Red Deer seam being 4 metres 
thick. 

3. The structure contour maps were divided into areas on the basis 
of consistancy of dip. The regional dip of each block was then 
calculated. 

4. Total coal in place was calculated as detailed below, firstly 
to a depth of cover of 500 metres, secondly for the above 
drainage portion of each seam, and thirdly for probable pit 
areas in the Holtslan.der blocks. These probable pit areas were 
assumed to include those portions of seams lying above an 
elevation of 1500 metres. 

i) To determine the area occupied by each seam, a planimeter 
was calibrated to a standard map area, in this case 1 x lo6 
square metres, to give a planimeter factor. 

ii) The area of each seam was then determined by dividing the 
seam area as measured with the planimeter by the planimeter 

.factor, and multiplying by the secant of the.dip for each 
block: 

Planimeter area 
Planimeter factor 

x dip secant 

‘i 



iii) Multiplication by the average seam thickness then 
the volume of coal in millions of cubic metres 

of the iv) 'This volume is multiplied by the specific gravity 
coal to determine the weight of coal in metric tonnes. On 
the basis of coal analyses, a specific gravity of 1.5 was 
chosen. 

gives 

5. Using a 50 metre contour spacing, the overburden volume in 
probable pit areas was calculated by measuring successive 
horizontal slices (dip secant = 1). These slices were taken 
from the base of the lowermost coal seam and extended horizon- 
tally to the topographic surface. The volume of each slice was 
calculated by averaging the area of the upper surface with that 
of the lower surface and multiplying the contour interval. The 
sum of these volumes was then used as the aggregate coal and 
rock volume in a very hypothetical pit which could be defined by 
the removal of these slices. 

The actual calculations were done as follows for each slice: 

Planimeter area + Planimeter area 
of top of slice of bottom of slice 

2 X Planimeter factor 
X Contour interval 

6. The theoretical overburden to coal ratio was then determined 
according to the formula below: 

Total volume of 
rock and coal in m 

3) > 
.Total volume of coal in mj x S.G. 

= Total overburden in m3 
Total coal in tonnes 

This overburden ratio compares theoretical coal in situ to total 
overburden. Thus it is significantly lower than a plant feed 
r,atio, in which the coal is reduced according to mining loss, 
was plant efficiency, etc. 

7. The limits of accuracy of the above calculation were considered. 
Uncertainty in the calculation is introduced by the following 
facts: 

i) the revised 1:5 000 topographic maps are not yet available 
for all areas; 

ii) the detailed geological mapping is not yet complete; and 

iii) only two diamond drill holes have been undertaken on the 
property to date. 

Thus it is felt that only 60 percent confidence should be placed 
on the theoretical figures-at this time. To calcul.ate the effect 
of this confidence factor on a potential pit area, the theoretical 
coal. volume is multiplied by .60, which results in reduction of 
the theoretical reserves and consequently, an increase in the 
overburden ratio. Complete calculations are included in the 

..remainder of this Appendix. 
'. 



APPENDIX IV - SECTION A 

DETAILED CALCULATIONS 

FOR THE 

RED DEER BLOCK 

. 



BELCOURT RESERVES 

RED DEER BLOCK 

Planimeter factor: 

93 = 1,000,OOO sq. m. 

planimeter area 
'Oal weight = planimeter factor 

x seam thickness x S.G. x secant of dip 

RED DEER BLOCK, AREA 1 
Ptarmigan seam 

Coal in situ to 500~ cover: 

Seam Thickness = 9.3 m 

Average dip = 61.39' 

= g x 9.3 x 2.0883 

= 23.60 x lo6 cubic metres 

= 35.39 x 1g6 metric tons 

Portion above drainage level: 

= 16 33 x 9.3 x 2.0883 

= 3.34 x lo6 cubic metres 

= 5.01 x lo6 metric tons 



RE'D DEER BLOCK, AREA 2 

Ptarmigan seam 

Seam Thickness = 9.3m 

Average dip = 45' 

Coal in situ to 500 m cover: 

= g x 9.3 x 1.4142 

= 10.18 x lo6 cubic metres 

= 15.27 x lo6 metric tons 

Portion above drainage level: 

27 
=zc3 x 9.3 x 1.4142 

= 3.82 x lo6 cubic metres 

- 5.73 x lo6 metric tons 



RED DEER BLOCK, AREA 3 

Ptarmigan seam 

Seam thickness = 9.3m 

Average dip = 0' 

Coal in situ to 500 m cover: 

= g x 9.3 x 1.000 

= 3.40 x lo6 cubic metres 

= 5.10 x lo6 metric tons 

Portion above drainage level: 

= 5.10 x lo6 metric tons 



RED DEER BLOCK, AREA 4 

Ptarmigan seam 

Seam Thickness = 9.3m 

Average dip = 26.56 

Coal in situ to 500 m cover: 

=&x 9.3 x 1.1180 

= 1.01 x lo6 cubic metres 

= 1.51 x lo6 metric tons 

Portion above drainage level: 

= 1.51 x lo6 metric tons 

. 



RED DEER BLOCK, AREA 5 

Ptarmigan seam 

Seam Thickness = 9.3 m 

Average dip = 1.2500 

Coal in situ to 500 m cover: 

= $ x 9.3 x 1.2500 

= 7.00 x lo6 cubic metres 

= 10.50 x lo6 metric tons 

c 
Portion above drainage level: 

= 10.50 x lo6 metric tons 



APPENDIX IV - SECTION B 

DETAILED CALCULATIONS 

FOR THE HOLTSLANDER 

BLOCKS 



BELCOURT RESERVES 

HDLTSLANDER BLOCKS 

Planimeter Factor: 

187 = 1,000,000 sq. m. 

Coal weight = planimeter area 
planimeter factor 

x seam thickness x S.G. x secant of dip. 

HDLTSLANDER NORTH, AREA 1 

Belcourt Seam 

Dip = 22.6' 

Seam Thickness = 4.5m 
Ij 

In situ coal to 500 m cover: 

= 370 x 4.5 x 1.0333 
187 

= 9.64 x lo6 cubic metres 

(S.G. issumed 1.5) = 14.47 X lo6 metric tons 

Portion above drainage level: 

= 045 'x 

187 
4.5 x 1.0833 

= 1.17 x lo6 cubic metres 

= 1.76 x lo6 metric tons 



HOLTSLANOER NORTH-, AREA 2 

8elcourt Seam 

Seam Thickness = 4.5 m 

Dip = 48.65' 

In situ coal to 500 m depth 

259 
=187 x 

4.5 x 1.5137 

= 9.43 x lo6 cubic metres 

= 14.15 x lo6 metric tons 

. 

Portion above drainage 

101 
=im x 

4.5 x 1.5137 

.= 3.68 x lo6 cubic metres 

= 5.52 x lo6 metric tons 



HOLTSLANDER SOUTH, AREA 1 

Belcourt Seam 

Seam Thickness = 4.5 m 

Dip = 48.65' 

In situ coal to 500 m cover 

196 
=187 x 4.5 x 1.5137 

= 7.14 x lo6 cubic metres 

= 10.71 x lo6 metric tons 

Portion above drainage 

100 
=im x 4.5 x 1.5137 

= 3.64 x lo6 cubic metres 

= 5.46 x lo6 metric tons 

0 



. HOLTSLANDER SOUTH, AREA 2 

Belcourt Seam 

Seam Thickness = 4.5 m 

Dip = 48.65' 

In situ coal to 500 m depth 

384 
=m- x 4.5 x 1.5137 

= 13.99 x lo6 cubic metres 

= 20.98 x lo6 metric tons 

Portion above drainage 

105 
=m x 4.5 x 1.5137 

c 

= 3.82 x 'lo6 cubic metres 

= 5.74 x lo6 metric tons 



(-1 

HOLTSLANOER NORTH, AREA 1 

Ptarmigan Seam 

Seam Thickness = 10 m 

Dip = 25.8' 

r 

In situ .coal to 500 m depth 

725 
=187 x 10m x 1,1109 

= 43.07 x lo6 cubic metres 

= 64.60 x lo6 metric tons 

Portion above drainage 

54 
=187 x 10 x 1.1109 

= 3.21 x lo6 cubic metres 

= 4.81 x 10 metric tons 



HOLTSLANOER'NORTH, AREA 2 

Ptarmigan Seam 

Seam Thickness = 10 m 

Dip = 53.74O 

In situ coal to 500 m depth 

242 
=m x 10 x 1.6910 

= 21.88 x lo6 cubic metres 

= 32.82 x lo6 metric tons 

Portion above drainage 

115 =m x 10 x 1.6910 

= 10.40 x 106 cubic metres 

= 15.60 x 10' metric tons 

. 



HOLTSLANDER SOUTH, AREA 1 

Ptarmigan Seam 

Seam Thickness = 10m 

Dip = 53.74' 

In situ coal to 500 m depth 

=E x10 x 1.6910 
187 

= 35.45 x lo6 cubic metres 

= 53.17 x lo6 cubic tons 

Portion above drainage 

= 179 x10 x 1.6910 
187 

r = 16.19 x lo6 cubic metres 

= X.28 x lo6 metric tons 

, 



HOLTSLANDER SOUTH, AREA 2 

Ptarmigan Seam 

Seam Thickness = 10 m 

Dip = 36' 

In situ coal to 500 m depth 

688 
=187 x 

10 x 1.2361 

= 45.48 x lo6 cubic metres 

= 68.22 x lo6 metric tons 

Portion above drainage 

624 
=187 x 

10 x 1.2361 

. 
= 41.25 x lo6 cubic metres 

= 61.87 x lo6 metric tons 

. 



'HOCTSLANDER NORTH, AREA 1 

Holtslander Seam 

Seam Thickness = 6 m 

Dip = 20.14' 

In situ coal to 500 m depth 

=483 x 6 x 
187 

1.0651 

= 16.51 x lo6 cubic metres 

= 24.76 x lo6 metric tons 

Portion above drainage 

=&x 6 x 1.0651 

r 

= 1.26 x lo6 cubic metres 

= 1.90 x 10 metric tons 



HOCTSCANDER NORTH; AREA 2 

Holtslander Seam 

Seam Thickness = 6 m 

Dip = 57.74' 

In situ coal to 500 m depth 

252 =187 x 6 x 1.8734 

= 15.15 x 106. cubic metres 

= 22.72 x lo6 metric tons 

Portion above drainage 

134 =187x 6 x 1.8734 

. = 8.05 x 106 cubic metres 

= 12.08 x lo6 metric tons 



HOLTSLANDER SOUTH, AREA 1 

Holtslander Seam 

Seam Thickness = 6 m 

Dip = 57.74' 

In situ coal to 500 m depth 

451 =187x 6 x I.8734 

= 27.11 x lo6 cubic metres 

= 40.66 x lo6 metric tons 

Portion above drainage 

260 =jg x 6 x I.8734 

. 
= 15.63 x lo6 cubic metres 

= 23.44 x lo6 metric tons 



HOLTSLANDER SOUTH, AREA 2 

Holtslander Seam 

Seam Thickness = 6 m 

Dip = 36.87' 

1n.sit.u coal to 500 m depth 

~431 x 6 x 
187 

1.25Oil 

= 17.29 x lo6 cubic metres 

= 25.93 x lo6 metric tons 

Portion above drainage 

. 

= 384 
187x6x 1.2500 

= 15.40 x lo6 cubic metres 

= 23.10 x lo6 metric tons 

i ! 



HOLTSLANDER NORTH, AREA 1 
Red Deer Seam 

Seam Thickness = 4 m 

Dip = 26.5' 
In situ coal to 500 m cover 

305 
=im x 

4.0 x 1.1180 

= 7.29 x lo6 cubic metres 

= 10.94 x lo6 metric tons 

Portion above drainage 

36 
=187 x 

4.0 x 1.1180 

= 0.86 x lo6 cubic metres 

= 1.29 x lo6 metric tons 

r 
HOLTSLANDER NORTH-, AREA 2 

Red Deer Seam 

Seam Thickness = 4 m 
In situ coal to 500 m cover 

241 
Dip = 45' 

=iw x 4.0 x 1.414 

= 7.11 x lo6 cubic metres 

= 10.66 x lo6 metric tons 

Portion above drainage 

99 
=187 x 

4.0 x 1.414 

= 2.99 x lo6 cubic metres 

= 4.49 x lo6 metric tons 



i ‘) 

HOLTSLANDER SOUTH, AREA 1 
Red Deer Seam 

Seam Thickness = 4 m 

In situ coal to 500 m cover 
Dip = 45' 

=192 x 4 x 
187 1.414 

= 5.81 x lo6 cubic metres 

= 8.71 x lo6 metric tons 

Portion above drainage 

097 
=im x 

4 x 1.414 

= 2.93 x lo6 cubic metres 

= 4.40 x lo6 metric tons 

HOLTSLANDER SOUTH, AREA 2 
Red Deer Seam 

'Seam Thickness = 4 m 

In situ coal to 500 m cover Dip = 50.19' 

353 
=m x 4 x 1.5620 

= 11.79 x 10G cubic metres 

= 17.69 x lo6 metric tons 

Portion above drainage 

=172 x 4 x 
187 

1.5620 

= 5.75 x lo6 cubic metres 

= 8.62 x IO6 metric tons . 

. 



VOLUME OF COAL ABOVE 1500 M ELEVATION 

HOLTSLANDER NORTH, AREA 1 = 0 

HOLTSLANDER NORTH;AREA 2 

Ptarmigan Seam = 

= 

(S.G. assume 1.5) = 

Holtslander Seam = 

= 

= 

Belcourt Seam = 

= 

= 

Red Deer Seam = 

TOTAL = 

47 187 x 10 x 1.691 

4.25 x 106 cubic metres 

6.38 x lo6 metric tons 

40 
187x6x 

1.1180 

1.43 x lo6 cubic metres 

2.15 x lo6 metric tons 

37 
mx 

4:5 x 1.0833 

0.96 x lo6 cubic metres 

1.45 x lo6 metric tons 

34 
iwX4x 

1.1180 

0.81 x lo6 cubic metres 

1.22 x lo6 metric tons 

11.2 x lo6 metric tons 



HOLTSLANDER SOUTH, AREA 1 

Ptarmigan Seam = 
88 
187 x 10 x 1.1691 

= 5.50 x lo6 cubic metres 

a.25 x IO6 metric tons 

Holtslander Seam = 
107 
187 x6 x 1.4140 

= 4.85 x IO6 cubic metres 

= 7.28 x lo6 metric tons 

Belcourt Seam = 
.5J 

187 x 4.5 cubic metres 

= 1.86 x IO6 metric tons 

Red Deer Seam = - 27" x 4 x 1.4140 

= 1.09 x lo6 cubic metres 

= 1.63 x IO6 metric tons 

TOTAL = 20.14 x IO6 metric tons 

HOLTSLANDER SOUTH, AREA 2 

Ptarmigan Seam = 
199 
187 

x 10 x 1.2361 

= 13.15 x 1D6 cubic metres 

= 19.73 x 1D6 metric tons 

Holtslander Seam = 142 la7 x 6 x 1.4140 

= 6.44 x lo6 cubic metres 

= r 9.66 x lo6 metric tons 

Belcourt Seam = 
79 187 x 4.5x 1.5137 

= 2.88 x lo6 cubic metres 

= 4.32 x lo6 metric tons 

Red Deer Seam = 48 la7 x 4 x 1.5620 

= 1.60 x lo6 cubic metres 

= 2.41 x lo6 metric tons 

TOTAL = 36.12 x .106 metric tons 

TOTAL INFERRED RESERVE ABOVE 1500 METRES 
= 67.27 x 1D6 metric tons 

= 44.82 x 1D6 cubic metres 



"TOTAL'OVERBURDEN ABOVE 1500 METRES, HOLTSLANDER BLOCKS 

r) 2152 = - 
187 

x 50 metres 

= 575.40 x lo6 cubic metres 

THEORETICAL OVERBURDEN RATIO FOR RESERVES ABOVE 1500 METRES 

Total coal + overburden Total coal volume 

= (cubic metres) (cubic metres) 

/T 
, ,I 

Total coal reserves 
(metric tons) 

= 575.40 - 44.82 
67.27 

= 7.911 metric 

OVERBURDEN RATIO: calculated for 60% confidence level 

Total pit volume -.6 x total coal volume 
(cubic metres) 

_ 

= (cubic metres) 

.6 x total coal reserves 
(metric tons) 

= 575.40 - 26.89 
40.36 

= 1:.6/l metric 



APPENDIX III 

BELCOURT DRILL CORE 

LITHOLOGICAL DESCRIPTIONS 
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