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1. INTRODUCTION 

This report describes the coal reserves and geology of the Sukunka/Bullmoose 
property and the proposed plans of BP Canada and BP Coal for its explo i tat ion, 
which w i l l lead u l t imate ly to the export of 3 mi l l ion tonnes per annum of 
low/medium-volat i le coking coal. 

The Geological Section of the report describes the strat igraphy, geological 
structure and coal reserves of the property. Detai ls of the BP explorat ion 
programme planned to commence in July 1977 are given in an addit ional 
report . The informat ion given for Sukunka is based principally on previous 
investigations commissioned by Brameda Resources and the associated 
company of Coal i t ion Mining between February 1972 and March 1976 and 
reported by C l i f fo rd McElroy and Associates, coal geological consultants of 
Sydney, Austra l ia . That relat ing to Bullmoose is based wholly upon work 
carr ied out by Teck Corporat ion. 

The section of the report on the mining programme for Sukunka/Bullmoose 
describes the two proposed phases of development. The f i rs t of these (the 
Short Term Plan) is largely based on existing fac i l i t ies and inf rastructure, and 
is planned to commence in 1978, whereas the second phase (the Long Term 
Plan) involves a great expansion of output and depends upon B.C. Government 
provision of fac i l i t ies requiring large capi ta l expenditure. 

The exact t iming of the second phase w i l l depend upon the scheduling of the 
recent ly announced Br i t ish Columbia Railway (BCR) branch l ine, port 
fac i l i t ies , new township, associated in f rast ructure, etc. BP has so far assumed 
a target date of 1984 for complet ion of the mine development, coal 
preparat ion plant, outloading stat ion, etc. required for this phase. This plan is 
real ist ic but somewhat conservative, and the programme could be accelerated 
under certa in circumstances. 

A t this stage the mining plan depends on the interpretat ion of the geological 
in format ion made available to BP by Brameda. I t may, therefore, be subject 
to modi f icat ion as a result of the BP explorat ion programme commencing in 
the 1977 summer season. 

The sections of the report on coal qual i ty and coal preparation provide detai ls, 
based upon analyses of samples f rom borehole cores and existing mine 
workings, of the properties of raw and washed coal f rom the two pr incipal 
seams, and a description of the type of "packaged" coal preparation plant that 
is envisaged for instal lat ion near Chetwynd to t reat the coal produced during 
the f i rs t few years of mine development. A predict ion is made of the qual i ty 
of the coal that might be marketed af ter t reatment in this plant. 
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2. SYNOPSIS 

Geology 

The Sukunka area has previously been explored by Brameda Resources and 
associated companies using a combination of outcrop str ipping, underground 
working and diamond dr i l l ing. Some 200 boreholes have been dr i l led at Sukunka 
and this area can be regarded as geologically proven. 

The Bullmoose area is less wel l known, and the geological in terpretat ion given in 
this report is based solely upon some outcrop str ipping and 20 boreholes dr i l led by 
the Teck Corporat ion. BP intends dr i l l ing a fur ther 38 boreholes at Bullmoose 
during 1977 and, in consequence, the geological st ructure given in this report must 
be regarded as provisional and subject to possible change. 

Coal seams occur at three strat igraphic horizons in the Lower Cretaceous strata 
of the Sukunka/Bullmoose area. These horizons are the Gates Member of the 
Commotion Format ion, the Upper Gething Format ion and the Lower Gething 
Format ion. In general, a l l the coal seams are subject to lateral variat ions in 
thickness and qual i ty. The Chamberlain Seam of the Upper Gething Format ion is 
the most consistent seam, persisting over some 30-35 km at a thickness greater 
than 1.5 m. 

The BP mining plan is based mainly on the working of the Chamberlain Seam but 
may be subject to some slight modif icat ion when the results of the 1977 
explorat ion programme, which w i l l further test the Gates Member and other 
seams in the Gething Format ion, are known. 

The structure at Sukunka/Bullmoose is complex, although dips wi th in the proposed 
mining areas are not expected to exceed 1 in 5. The general s t ructure is a 
syncline which is markedly asymmetr ical in the Bullmoose area w i th a gently 
dipping eastern l imb and a ver t ica l to overturned western l imb. In the Sukunka 
area this structure is less pronounced. A number of low-angle reversed faul ts run 
subparallel to the str ike, and a zone of such structures bounds the workable area 
of coal in the east. Mining in the f i rs t instance w i l l be confined to a st ructural ly 
simple area lying between the eastern faul t zone and the keel of the syncline. 

Reserves wi th in the Sukunka area can be included in the "measured" category as 
defined by the US Bureau of Mines or the Austral ian States of Queensland and 
New South Wales, whi lst those at Bullmoose are current ly " in fe r red" . BP's latest 
est imate of reserves is 183 mi l l ion tonnes in situ (approximating to 89 mi l l ion 
tonnes saleable) of which 170 mi l l ion tonnes in situ (82 mi l l ion tonnes saleable) l ie 
in the Chamberlain Seam. Of the to ta l of 183 mi l l ion tonnes in s i tu , 118 mi l l ion 
tonnes can be considered as "measured". 

Mining Programme 

The reserves of 89 mi l l ion tonnes saleable are adequate to support a planned 
output of some 3 mi l l ion sales tonnes per annum over a l i fe of 20 years. 
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In order to achieve this objective a new main line rai lway and port faci l i t ies are 
required. A threshold or minimum tonnage of 8 mi l l ion sales tonnes per annum 
f rom the north-eastern coalf ield in B.C. is necessary to just i fy the large capi ta l 
expenditure. Taking into account market and f inancial considerations, BP has 
selected 1984 as the l ikely date for commissioning of these fac i l i t ies . Sukunka, 
however, owing to i ts proximity to the existing railhead at Chetwynd and its 
superior coal qual i ty , is able to produce and market coal much sooner. 

The development of the Sukunka/Bullmoose project is seen therefore in two 
phases, namely:-

(1) A Short Term Plan (Phase I), commencing in 1978,with production increasing 
to the rate of 0.5 mi l l ion saleable tonnes per annum in 1980, the raw coal 
being t rucked by road to Chetwynd and t reated in a pi lot coal preparat ion 
plant, and the saleable coal loaded on to the existing ra i l services for 
consignment to the Neptune Terminal at Vancouver. 

(2) A Long Term Plan (Phase II), wi th a production of 3 mi l l ion sales tonnes per 
annum f rom a large mine and major heavy-medium coal preparation plant , 
the saleable coal being handled by a rapid loader into unit trains on a new 
rai lway l ine for transport to Prince Rupert. The mine w i l l be located on the 
eastern side of the Bullmoose property, and development w i l l be pr imar i ly in 
the Chamberlain Seam. 

During the Short Term Plan programme the general strategy w i l l be to work the 
main developments and production units by proven conventional equipment, i.e. 
continuous miners and shutt le cars, before considering the commitment of large 
sums of capi ta l expenditure on more sophisticated mining systems such as longwall 
or shortwal l instal lat ions. 

The Long Term Plan w i l l incorporate, in addit ion to the coal preparation plant and 
rapid-loading stat ion, permanent workshops, change houses and administrat ion 
holdings, and a new township at Tumbler Ridge to house mine personnel and their 
fami l ies. This township w i l l also serve other mines in the local i ty . The locat ion 
of some of these fac i l i t ies w i l l depend upon the exact location of the proposed 
BCR branch l ine but i t is proposed to site them as close to the ra i l system as 
possible, for various technical , social and environmental reasons. 

The recru i tment and training of some 1,000 personnel required for these mines 
w i l l require energetic recrui tment and careful planning in order to achieve the 
planned development. 

The use of contract labour for mining in the Phase I Short Term Plan is being 
considered and industr ial relations experts w i l l be consulted to advise upon the 
impl icat ions of this possibil i ty. 

Coal Qual i ty 

The Chamberlain Seam, upon which the mine development is very largely based, 
and which is the only seam planned for working in the in i t ia l years, consists almost 
ent i rely of clean coal, except where i t is split into two beds of which the upper is 
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usually infer ior in qual i ty. The coal in the seam (or its lower bed) shows a general 
var iat ion in thickness f rom about 1.4 to 4.4 m, w i th an average of about 2.6 m; 
the ash of this raw coal ranges generally between 3 and 9 j % , averaging about 
5 i % , and the free swelling index f rom 5 to 7 j , averaging 6 j . In the proved region 
the seam is generally overlain by up to 0.2 m of carbonaceous mudstone that must 
be considered to form part of the run-of-mine (r.o.m.) product when the seam is 
worked. 

Samples of this seam f rom borehole cores and existing mine workings, f loated at 
S.G. 1.60, give yields averaging over 95% of coal w i th average air-dr ied values of 
about 1 % moisture, 4% ash, 0.4% sulphur and 7 | free swelling index. The 
maximum f lu id i ty of this coal, in an unoxidised condit ion, probably averages over 
200 d.d.p.m. The volat i le mat ter of the coal, on the dry, minera l -mat ter - f ree 
(d.m.m.f .) basis, varies f rom about 19 to 25%, covering the upper part of the low-
volat i le bituminous coal class and the lower part of the medium-volat i le 
bituminous coal class of the A.S.T.M. coal classif icat ion system. 

The only other seam proposed for working under the mine development plan is the 
Skeeter Seam, which consists typical ly of an upper bed of clean coal about 1.7 m 
in thickness, separated by a si l tstone band f rom a thinner, lower bed of less clean 
coal. The qual i ty of the coal f loated at S.G. 1.60 f rom borehole core and mine 
samples of this seam is similar to , but not quite so high as, that of the 
Chamberlain Seam; average air-dr ied values are about 1 % moisture, 5 j % ash, 
0.45% sulphur and 7 free swelling index. Volat i le matter (d.m.m.f. basis) varies 
f rom about 19J to 2 5 j % . 

Coal Preparat ion 

I t is proposed to t reat the output f rom the Chamberlain Seam in the early years of 
mine development in a "packaged" coal preparation plant, of c. 150 tonnes per 
hour capaci ty, to be installed near Chetwynd. Operation of this plant w i l l provide 
valuable data for certain aspects of design of the permanent plant. 

F rom the informat ion current ly available on the size consist and washabil i ty of 
the coal , i t is envisaged that the plant w i l l be of the heavy-medium cyclone type 
and that the r.o.m. coal w i l l be reduced to a top size of 38 mm and wet-screened 
at 0.5 mm, for t reatment of the -38 x 0.5 mm mater ia l in the cyclone. There are 
several possibil i t ies for t reatment of the -0.5 mm fines, although i t appears l ikely 
that i f they were blended in raw condit ion wi th the +0.5 mm washed coal an 
acceptable market product would be obtained. 

As al l the existing washability data are of l im i ted value, details of design of the 
packaged plant w i l l not be decided unt i l f u l l washabil ity testing has been carr ied 
out on bulk samples of the seam, taken and handled in a manner intended to 
simulate the condit ion of r .o.m. coal as i t w i l l be fed into the plant. This sampling 
is to be given the utmost pr io r i ty . 

F rom the exist ing data, i t is projected that a yield of about 85% might be obtained 
of as received coal w i th 8% to ta l moisture, 6% ash, 17 \ - 20J% volat i le mat ter , 
less than 0.5% sulphur and a free swelling index of 7 \ to 8 \ . 

The results of the planned exploration programme should enable a decision to be 
made as to the pract ical feasibi l i ty of preparing two separate products - a low-
vo la t i le metal lurg ical coking coal and a low/medium-volat i le metal lurgical coking 
coal . 
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3. GEOLOGICAL SECTION 

3.1 Locat ion, Topography and Access 
2 

The Sukunka/Bullmoose property occupies an area of some 165 km and is 
located 60 km south of the township of Chetwynd in north-eastern Br i t ish 
Columbia. F ig . 1 on page 6 shows the locat ion of the property, i ts 
relationship to other proposed coal developments and the existing 
in f rast ructure of the region. 

The terra in at Sukunka is mountainous wi th deeply cut valleys and elevations 
varying between 760 and 1,980 m above sea leve l . Dense coniferous forest 
covers al l but the highest ridges and there is a considerable f i re risk during 
the summer months. 

Access to the property is via a Provincial d i r t road running f rom Chetwynd 
along the Sukunka River Valley. Part of this road is also used by the 
Quintet te coal project of Denison Mines and by logging teams operating in 
the hi l ls. 

A semi-permanent base camp has been established in the north-west of the 
Sukunka area, and adit entries have been made into the coal at two local i t ies 
known as the "No. 1 Mine" and the Chamberlain "Window" (see F ig . 2 on page 
7). A number of surface buildings have been erected at the No. 1 Mine si te. 

About 320 km of temporary roads have been made across the area to provide 
access for explorat ion dr i l l ing and these are being progressively restored. 

3.2 Previous Investigations (see F ig . 3 on page 8) 

The Sukunka/Bullmoose property was in i t ia l ly leased by Brameda Resources 
in 1969. The northern or Sukunka part of the property was explored in jo in t 
venture w i th Brascan Resources and a development company known as 
Coal i t ion Mining was formed wi th interests held by Brameda, Brascan and 
the Austral ian coal mining concern of Austen and But ta L t d . 

The southern or Bullmoose part of the property was optioned by Brameda to 
the Teck Corporat ion who subsequently earned a 50% interest in i t by 
undertaking fur ther exploration. 

The Governor- in-Counci l has approved the proposal by BP to purchase the 
Brameda and Teck interests in Sukunka/Bullmoose. These interests amount 
to 8 7 j % of a l l the seams at Sukunka, and 100% of Bullmoose excluding the 
Gates Series of coal seams f rom surface to a depth of 152.3 m (500 f t ) . By 
agreement w i th the Canadian F.I.R.A. the BP interests may be reduced to 
80% of each property. 
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Prior to BP's entry into the project the Sukunka area was extensively 
explored by C l i f fo rd McElroy and Associates, Austral ian coal 
consultants, acting on behalf of Coal i t ion Mining, whilst the Bullmoose 
area was only sparsely dr i l led by Teck beyond the areas of shallow 
Gates Series coal which may have some opencut potent ial (see F ig . 3 
on page 8). 

2 
The Sukunka lease extends over 105 km but intensive proving has been 
rest r ic ted to a rectangular block some 3 x 6 km in extent. Brameda 
put down 50 boreholes wi th in this area, dr i l l ing a to ta l of 13,526 m. 
McElroy extended this work and between 1970 and 1972 a fur ther 83 
bores were sunk to increase the amount of dr i l l ing to 33,622 m, mainly 
w i th in the same block. The ef fect ive borehole spacing is on a 610 m 
gr id wi th locally intensive i n f i l l . A t the same t ime the area was 
mapped on the scale 1 : 4,800 and a base map on the scale of 1 : 12,000 
was constructed f rom aerial photographs taken for the purpose. F ive 
adits were driven to obtain bulk samples of the Chamberlain and 
Skeeter Seams (three by Brameda, tota l l ing 105 m, and two by 
McElroy, tota l l ing 42 m). Addi t ional ly , the outcrop was stripped to 
expose a to ta l length of 4,510 m of the Chamberlain and Skeeter 
Seams. I t was upon the basis of this work that McElroy made his 
recommendations. These are contained in mult i -volume reports 
supported by a wealth of plans, basic data and expanded comment on 
par t icu lar i tems (see Appendix I on pages 59 and 60). 

These reports represent a careful ly considered appraisal and a credible 
interpretat ion of the data. I t is worth noting that McElroy consulted 
H.E. Collins of London, A . Hargraves of Broken H i l l Proprietary Co. 
L t d . , Austral ia, A .C . Cook of Wollongong Universi ty College, 
Austra l ia , and T.F. Birmingham and A.R. Cameron of the Geological 
Survey of Canada, and that the whole report was validated by Robinson 
and Robinson Inc. of Charleston, West Virginia, USA. 

Subsequently, 30 bores were dr i l led in a small area in the north-west 
corner of Sukunka to establish the possibilit ies of strippable coal f rom 
the Skeeter and Chamberlain Seams, and this work was fol lowed by 
dr i l l ing 15 fur ther boreholes in an at tempt to define opencut reserves 
in the Gates Seams and in the Lower Gething Middle Coals. E lect r ic 
logging was used on many bores put down by McElroy and some 
unsuccessful tr ials were made to determine structure and minor 
faul t ing by seismic ref lect ion techniques. 

In the Bullmoose area, the only signif icant provings are 19 boreholes 
put down to below the Chamberlain Seam in 1971/72 and one fur ther 
hole dr i l led in 1975. Addi t ional ly , some 805 m of Chamberlain Seam 
outcrop were stripped, mainly on the eastern side of the property. 
These provings are distr ibuted in a pattern wi th centres approximately 
1,220 m apart, except for one NW-SE traverse wi th holes at 610 m 
intervals. Other work on Bullmoose, including that carr ied out in 1976, 
has been mainly aimed at ident i fy ing potent ial opencut reserves in the 
Gates Seams. 
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As a result of al l the work undertaken to date, reserves have been ident i f ied 
in the Gates, B i rd , Skeeter, Chamberlain and Middle Seams, but only those in 
the Chamberlain Seam, and possibly the Skeeter Seam, are c r i t i ca l to the 
feasibi l i ty of developing an underground mine in the Sukunka/Bullmoose 
area. 

A summary of the data available prior to BP's entry into the project is given 
in Appendix I on pages 59 and 60. 

3.3 Geology 

3.3.1 Stratigraphy 

The coal bearing formations of the western foothi l ls of the Canadian 
Rocky Mountains are Lower Cretaceous in age. In general these 
strata have been folded into a series of wide synclinal troughs 
separated by complex, deformed ant ic l inal rises. The 
Sukunka/Bullmoose area is one such broad synclinal and wi th in i t the 
strat igraphic sequence is as fol lows:-

Geoloqical Sequence Approximate 
Thickness 

£FnS 
Coal Seams 

LOWER 
CRETACEOUS 

(Boulder Creek Member 
Commotion (Hullcross Member 
Format ion (Gates Member 

(Sukunka Member 

Moosebar Format ion 

(Upper Gething 
Gething ( 
Format ion ( 

(Lower Gething 

Cadomin Format ion. 

105 
180 
120 

Gates Series 

90 

60 
(Bird 
(Skeeter 
(Chamberlain 

180 Middle Coals 

Within this sequence coal seams occur in the Gates Member of the 
Commotion Format ion, in the Upper Gething, and in the Lower 
Gething. In previous exploration dr i l l ing, Coal i t ion Mining have 
concentrated their Sukunka e f fo r t on the coals of the Upper 
Gething, whilst Teck have made the Gates Member their pr imary 
target at Bullmoose. F ig . 4 on page 10 shows two sketch cross-
sections through the Sukunka/Bullmoose area, depicting the 
structure and the distr ibut ion of the strat igraphic units within the 
property as a whole. 

Typical generalised sections of the coal bearing sequences are shown 
on F ig . 5 and described below:-
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Gates Member Upper Gething Lower Gethinq 

Gates E Seam 1 to 2\ m Bird Seam \ to 3 m Middle Coals 
Measures 12 m Measures 50 m (sequence 
Gates D Seam J to 2\ m Skeeter Seam \ \ to 2\ m only seen at 
Measures + 54 m Measures 5 to 12 m isolated 
Gates B Seam \ to 4 m Chamberlain Seam \\ to 4 j m outcrops and 
Measures 6 m yet to be 
Gates A Seam * 1 to 2 m correlated) 

+ Including the thin Gates C Seam 

* Mainly carbonaceous shales. 

A l l the coal seams are subject to la tera l var iat ion in thickness and 
qual i ty , and there is some evidence of seam spl i t t ing. Of the seams in 
the Gething Formation the most persistent coal horizon is the 
Chamberlain Seam, which underlies almost the whole area, although i t 
thins to the south and eventually becomes uneconomic. F ig . 6 in pocket 
at rear of folder is an isopachyte plan of the Chamberlain Seam drawn 
f rom the results of previous dr i l l ing. In general the Chamberlain Seam 
is of consistency high quality and maintains a mineable thickness over 
some 30-35 km . 

The BP mining plan described in this report is largely concerned w i th 
working the Chamberlain Seam. Over the northern and eastern parts of 
the Sukunka area this seam is a simple bed of coal but in the south-west 
i t is possible that a thin upper bed splits o f f (Fig. 6). The l imi ted data 
available suggest that this split l ine may continue south-eastwards 
across the Bullmoose area where the seam f i rs t thickens and then 
deter iorates into uneconomically thin leaves. The var iat ion in to ta l 
seam thickness is f rom 1.37 to 8.30 m, w i th the thickest sections 
occurr ing in the south-east Sukunka/north-east Bullmoose area. Even 
where the seam is spl i t , the workable lower bed is some 2.1 m thick, and 
most of the reserves are in coal sections greater than 2.4 m in 
thickness. The Chamberlain Seam is wel l proven wi th in the Sukunka 
area but in format ion is scanty in the Bullmoose area. I t is, however, 
clear that the southern boundary of Sukunka is drawn across an area of 
th ick Chamberlain Seam and that the Bullmoose area contains 
potent ia l ly valuable addit ional reserves. These reserves w i l l be more 
accurately delineated by the 1977 BP explorat ion programme. 

The Skeeter Seam is potent ial ly only of economic value in the northern 
part of Sukunka. I t is a composite seam wi th d i r t bands near the roof 
and in the lower half, and the whole seam (including d i r t bands) varies 
between 1.2 and 4.0 m in thickness, deter iorat ing and thinning to the 
south (F ig. 6). The seam is possibly mineable over the northern part of 
Sukunka where, typical ly , i t comprises a main bed 1.2 to 2.1 m thick 
separated by up to 1.37 m of strong, carbonaceous siltstone f rom a 
bo t tom bed 0.15 to 0.91 m thick. The main bed roof is a carbonaceous 
si l tstone wi th local development of a thin "r ider" coal. A possible 
working section would include only the main bed, wi th the working f loor 
on top of the major d i r t band. Generalised sections of the Skeeter and 
Chamberlain Seams are shown on F ig . 7. 
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SUKUNKA/BULLMOOSE 

GENERALISED SECTIONS SHOWING STRUCTURE AND BASIC QUALITY OF PRINCIPAL SEAMS 

Thickness (m) 
(average and range) 

O-l (0 -0-3) 

0-1 (0 -0 -4 ) 

1-7 (1-2-2-1) 

0 6 { 0 - l 5 ) 

0 5(0-2-'. 0) 

SurNo 17541 

SKEETER SEAM 

Sandstone 
0-0-6m silty mudstone 

Silty mudstone 

Strong 
•viltstone 

Strong sillsione 

Ash(%) 
(average and range) 

7 0 ( 5 0 - 9 0 ) 

Free Swelling Index 
(average and range) 

l'/2 ( 0 - 3 ) 

6 (4 -9 ) 

9 0 ( 8 0 - 9 5 ) 

!8 ( 3 - 2 6 ) 

6'/2 ( 5 - 8 ) 

6/2 ( 5 - 9 ) 

CHAMBERLAIN S E A M 

Thickness (m) Laminated silty mudstone Ash (%) Free Swelling Index 
(average and range) 0-0-l5m mudstone (average and range) (average and range) 

0-12 (0-0-2) Carbonaceous mudstone 
(sometimes sheared) 

2-6(1 4 - 4 4) 

Strong sandstone 

55 ( 4 0 - 85) VZ ( 0 - 2 

Poss^te 
worKing 
sec t ion 

5'/2 ( 3 - 9 / 2 ) 6!/2(5-7' /2) 

FIG. 7 



The Bird Seam, which lies above the Skeeter Seam, is not considered 
to be an economic working proposition in the Sukunka area, but it is 
of workable thickness in Bullmoose. It is separated from the 
Chamberlain Seam by 30 to 45 m of strata including the Skeeter 
Seam, and varies up to 2.74 m in thickness, splitting into several 
leaves in the south. Owing to its lower quality, however, it is 
unattractive as a primary target, although it will be investigated 
further during the 1977 BP exploration programme. 

Within the Sukunka/Bullmoose area, the Gates and Middle Coals 
have not been intensively explored. It is BPfs intention to drill 
further cored holes through these horizons during the 1977 
exploration programme in order to investigate their mining 
potential, particularly in the Bullmoose area. 

3.3.2 Structure 

According to McElroy, the Sukunka area is divided into three main 
blocks or plates by two major low-angle reverse faults which strike 
NW-SE and overthrust to the north-east, the middle plate being 
further subdivided by lesser thrusts (see Fig. 4 on page 10 and Fig. 8 
in pocket at rear). The major faulting cuts the Commotion 
Formation whereas the subsidiary faults are absorbed in the 
Moosebar Formation. McElroy further considers that the strata 
between the thrusts are comparatively free from steep dips and 
minor faulting, and certainly few faults are present in the accessible 
seam workings. The structure within the grid area is thought to be a 
series of gentle anticlines and synclines with axes lying in a NW-SE 
direction, parallel to the thrusts (see Figs. 4 and 8). No such 
detailed evaluation has been made by Teck for the Bullmoose area, 
but McElroy's structure would suggest that the strata in the northern 
part of Sukunka could be more intensely faulted than in the southern 
part of Sukunka or in Bullmoose. Broadly, the structure of 
Bullmoose is synclinal, with a shallow eastern limb falling to the 
south-west at about 1 in 5 or 1 in 6 to an axis running parallel to, 
and slightly west of, the western edge of the Sukunka grid. The 
western limb is steep and brings the Gething Formation back to 
outcrop before the strata turn over in a tightly folded anticline and 
pass into another smaller and shallower syncline which is in turn cut 
off by NW-SE faulting. This small syncline and the northern part of 
the steep west limb of the major syncline are contained in the 
"Chamberlain property" lying immediately west of Bullmoose. 

The Chamberlain Seam outcrops all round the main syncline and also 
along the unfaulted margins of the smaller "outlier" syncline, but has 
only been exposed to a very limited extent (Fig. 3). The high ground 
in the centre of the Bullmoose area produces a rapid build-up of 
cover above the Chamberlain Seam to over 760 m. 

The overall structure of the property as interpreted from the 
previous drilling can be seen on Fig. 8, which is a structure contour 
plan drawn on the base of the Chamberlain Seam, and also on the 
cross-sections, Fig. 4. Further drilling as part of the 1977 
exploration programme is expected generally to confirm this 
structure, although it it considered likely that some modifications to 
it may be necessary when the results of that drilling are known. 
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Mining Geology 

The immediate roof of the Chamberlain Seam is a 15 cm layer of 
carbonaceous mudstone known as "the Bone". I t is overlain by a few 
cent imetres of strong, dark mudstone passing rapidly into a strong 
banded si l ty mudstone which extends upwards for at least 3 m and 
passes into si l tstone. 

Intense shearing has been seen at two horizons, one in the "Bone" 
immediately above the seam and the other at a variable interval , 
generally less than 3 m above the seam. The upper shear zone was 
referred to by McElroy as the "sigmoidal lamini tes". 

The "Bone" was sheared into an incoherent mass of polished lenses 
over most of the No. 1 mine workings but was generally undisturbed 
in the headings at the "Window" (see F ig . 2 on page 7). The 
"sigmoidal lamini tes" were present everywhere but varied in interval 
f rom 0.6 to 3 m above the seam, and in thickness between a few 
cent imetres and some 0.6 m. Its upper and lower boundaries are 
sheared along bedding planes, and wi th in the layer the bedding is 
contorted into an "S" shape and is slickensided. This succession is 
sketched below:-

~~ __~Strong mudstone - __~~ 
— - (" laminite") - — 

Variable: ___ — Silty mudstone __ — 
0.60 -.3.0 m — ("laminite") -

1.37 - 4.42 m Chamberlain Seam 

15.0 m Sandstone 
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The roof of the Chamberlain Seam, where i t occurs as described above, 
is considered to be weak due to the presence of the sheared zones of the 
"Bone" and "sigmoidal lamini tes". Possible ways to contro l the "Bone" 
would be either to mine i t w i th the coal or to leave a supporting coal 
roof. The si l ty bedded mudstone above is considered sat isfactory for 
mining provided that i t is properly supported. The "sigmoidal lamini tes" 
const i tute a zone of to ta l weakness and rock bolt anchorages must be 
located in strata above this shear zone. 

The f loor of the Chamberlain Seam is a sandstone of great strength. I t 
must be resistant to minor fau l t ing, and this factor could be the reason 
why stress has been rel ieved by roof shears. I t w i l l be a cause of serious 
pick wear i f machine operation is careless. 

The roof of the Skeeter Seam is a strong, coaly and s i l ty mudstone 
seatearth, 0.15 to 0.30 m thick and locally including a thin r ider coal . 
These strata pass upwards into strong sandstone. The lower roof 
mater ia l does not show any marked tendency to f a l l , but i ts general lack 
of bedding has led to an uneven separation f rom the coal. The Skeeter 
Seam f loor is a strong sil tstone and appears good. 

In the solid, the coals of both the Skeeter and Chamberlain Seams are 
strong, and fal ls of side are generally absent in the workings. 

The No. 1 Mine workings in the Skeeter Seam carry a small reversed 
fau l t , visible on the surface bench f rom which entries are dr iven. In 
general, i t does not seem that any part icular d i f f i cu l ty has been 
encountered in maintaining roof control beneath the fau l t . No faul t ing 
can be seen wi th in the Chamberlain Seam workings, though near to the 
entrance in the Chamberlain "Window" the Chamberlain thrust is 
exposed in the side of the access road. Strata are broken and t i l t ed 
over a zone some 75 m wide at this local i ty. 

3.4 Reserves 

The extent of proving wi th in the Sukunka and Bullmoose areas has been 
described in Section 3.2 above and is i l lustrated in F ig. 3 on page 8. Subsequent 
to this explorat ion, McElroy est imated the to ta l in situ reserves of the 
Chamberlain and Skeeter Seams in Sukunka as 123 mi l l ion tonnes made up of 
108 mi l l ion tonnes of Chamberlain and 15 mi l l ion tonnes of Skeeter. He was not 
commissioned to evaluate Bullmoose, though he drew at tent ion to the extension 
of the Sukunka coals into the area. As a result of their own explorat ion, Teck 
Corporat ion est imated a to ta l in situ reserve of 82 mi l l ion tonnes of 
Chamberlain Seam at greater than 1.5 m thickness in this Bullmoose area. 
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The combined reserves of Sukunka/Bullmoose in the Skeeter and 
Chamberlain Seams were re-est imated by BP using both McElroy's 
and Teck fs data. The results of this assessment are shown in Table 1 
below. 

Table 1 - Chamberlain Seam and Skeeter Seam Reserves 
at Sukunka/Bullmoose 

(mi l l ion tonnes) 

Area 
Chamberlain Seam Skeeter Seam Total 

Area In 
Situ Mineable Saleable In 

Situ Mineable Saleable In 
Situ Mineable Saleable 

Sukunka 
Bullnoose 

118 
52 

72 
28 

60 
22 

13 
Mil 

10 
Nil 

7 
tiil 

131 
52 

82 
28 

67 
22 

Total 170 100 82 13 10 7 183 110 89 

The best proved of these reserves are those wi th in the Sukunka area 
which was the subject of much of the McElroy work. These reserves 
are dr i l led to a proving density which conforms wi th the "measured" 
standard as defined by the U.S. Bureau of Mines and by the 
Austral ian States of Queensland and New South Wales. This area 
was also the only part of the property for which McElroy made an 
estimate of saleable yields. The estimates made by McElroy and by 
BP for this block are compared in Table 2 below. 

Table 2 - Comparison of BP and McElroy Reserves in 
Sukunka Explorat ion Grid Block 

(mi l l ion tonnes) 

Seam 
McElroy BP re-estimate 

Seam 
In Situ Saleable in Situ Saleable 

Chamberlain 
Skeeter 

69 
15 

39 
7 

64 
13 

36 
7 
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There are possibly some 25 mi l l ion tonnes additional inferred 
reserves of Chamberlain Seam at Bullmoose, in the steep ground of 
the west l imb of the syncline, which are not included in the above 
estimates. These may be u l t imate ly workable by hydraulic mining or 
some alternat ive technique, but are not currently regarded as 
economic. There are also possibil it ies for additional reserves in the 
B i rd , Middle and Gates Seams, which are as yet very poorly proved. 
These coals are not as a t t rac t ive in terms of quality as are the 
Chamberlain and Skeeter Seams but could possibly contr ibute to the 
later development of the mine. The additional reserves in these 
seams could possibly be in excess of 50 mi l l ion tonnes, although 
those in the Middle Seams w i l l occur at considerable depth in the 
centre of the property. 

3.5 Proposed Future Exploration Programme 

During the summer of 1977, BP proposes to conduct a comprehensive 
explorat ion programme, a copy of which is attached. I t w i l l be mainly 
directed towards increasing knowledge of the Bullmoose area. This 
programme wi l l consist of f ie ld and underground mapping, bulk sampling and 
the dr i l l ing of 38 ful ly cored boreholes, at nominal 600 m centres, to the 
Chamberlain Seam. Five of these boreholes are scheduled to be dri l led 
deeper in order to intersect the Middle Seams which lie below the 
Chamberlain horizon. 

Fu l l details of the objectives of this explorat ion, together wi th the work 
programme, manning, evaluation and budgeting proposals, are contained in 
BP Coal Technical Division Report No. 77/7/Ca/Su/4, "Sukunka/Bullmoose -
Revised 1977 Explorat ion Programme", a copy of which accompanies this 
repor t . 
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4. MINING PROGRAMME 

4.1 Introduct ion 

4.1.1 Reserves 

Examinat ion of the coal reserves on the Sukunka/Bullmoose property 
indicates that there are some 170 mi l l ion tonnes in situ in the 
Chamberlain Seam plus some 13 mi l l ion tonnes in the Skeeter Seam. 
I t is est imated that 110 mil l ion tonnes can be recovered by 
conventional mining techniques, including bord-and-pil lar, p i l lar 
ex t rac t ion , and possibly shortwall or longwall ing techniques, 
equivalent to 89 mi l l ion sales tonnes of low/medium-volat i le coking 
coal. These reserves w i l l therefore support a planned output of 
some 3 mi l l ion sales tonnes per annum for over 20 years. 

4.1.2 Port and Railway Faci l i t ies 

The B.C. Government is commi t ted to the pol icy of developing the 
Peace River Coal f ie ld in north-east Br i t ish Columbia. In order to 
achieve this objective new main l ine rai lways and port fac i l i t ies are 
required, which need minimum or threshold tonnages before the 
large capi ta l expenditure can be just i f ied. The indications are that 
the Sukunka/Bullmoose project producing 3 mi l l ion sales tonnes per 
annum, and the Quintet te project of Denison Mines just south of the 
BP properties producing some 5 mi l l ion sales tonnes per annum, 
would provide the minimum threshold tonnage needed. The t iming 
of this project depends therefore upon obtaining adequate markets 
and contracts for this type of coal and the necessary t ime to plan, 
design and construct the rai lway and the port fac i l i t ies. Taking into 
account market and f inancial considerations, BP has selected 1984 
as the l ikely date for commissioning of the fac i l i t ies . 

Sukunka, however, owing to i ts prox imi ty to the existing rai lhead at 
Chetwynd and its superior coal qual i ty, is able to produce and 
market coal much sooner. The date of 1st January 1979 has been set 
as the target for production at the rate of 0.35 mi l l ion sales tonnes 
per annum, increasing to 0.5 mi l l ion tonnes in 1980. 

The development of the Sukunka/Bullmoose project is seen therefore 
in two phases, namely:-

Phase I A Short Term Plan, commencing in 1978, w i th production 
increasing to the rate of 0.5 mi l l ion saleable tonnes per 
annum in 1980, the raw coal being trucked by road to 
Chetwynd and treated in a p i lot coal preparation plant, 
and the saleable coal loaded on to the existing ra i l 
services for consignment to the Neptune Terminal at 
Vancouver. 
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Phase II A Long Term Plan, with a production of 3 million sales 
tonnes per annum from a large mine and major heavy-
medium coal preparation plant, the saleable coal being 
handled by a rapid loader into unit trains on a new 
railway line for transport to Prince Rupert. The mine 
will be located on the eastern side of the Bullmoose 
property, and development will be primarily in the 
Chamberlain Seam. 

It is recognised that the programme to achieve full output of 3 
million sales tonnes per annum by 1985 can be accelerated, provided 
that the following conditions are met:-

(1) Rail and tidewater terminal facilities are available sooner than 
the assumed date of 1984. 

(2) The necessary authorisations from Government and local 
agencies, particularly in regard to environmental aspects, are 
made available early enough to allow definitive planning and 
design of facilities to be undertaken. 

(3) The 1977 exploration programme has confirmed BP's overall 
judgement of the Sukunka and Bullmoose reserves in terms of 
quantity, quality and geological structure. 

(4) The underground development programme has proved that the 
mining conditions can sustain the scheduled production 
programme. 

(5) The resources and services necessary for the development 
programmes are made available early enough for the various 
schedules to be maintained or improved upon. 

4.2 Phase I - Short Term Plan 

4.2.1 Introduction 

The BCR line to the Neptune Terminal in North Vancouver is 
currently underutilised and the spare capacity for carrying 
additional coal will be the subject of a separate study. 

Neptune Terminal has advised a present ability to handle additional 
tonnage in excess of 2 million tonnes per annum, although this may 
be constrained owing to the social factors of transporting coal 
through the North Vancouver suburbs and the overall capacity of the 
BCR line. Firm commitments will be made to Neptune Terminal as 
soon as the rail carrying capacity is secured. 

This spare capacity forms part of BP's Short Term Plan for the 
Sukunka/Bullmoose mine development and aims to. take advantage of 
the downstream transport facilities and create a viable producing 
mine that is independent of the time schedule for the additional 
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transport in f rastructure. The Short Term Plan allows BP to proceed 
now without having to wait for major policy decisions by ei ther the 
Federal or Provincial Government in regard to the in f rast ructure 
and the t iming of the implementat ion of these decisions. However, 
the Short Term Plan dovetails neatly w i th the Long Term Plan and 
can be phased out as the long term mine fac i l i t ies and inf rastructure 
are made available. 

Planning Strategy 

Commencing July 1977, the exploration programme w i l l concentrate 
on the Bullmoose reserves. By 1978, i t is hoped that the geological 
structure and reserves w i l l be proven suf f ic ient ly in the Saddle 
Creek area for underground development to be undertaken wi th 
confidence. A t this stage, applications w i l l be made for l icences for 
l im i ted production under the Coal Ac t . The benefi t to be derived 
f rom these licences would be:-

(1) the early establishment of mine portals and associated surface 
anci l lary works; 

(2) an indicat ion of mining conditions, e.g. roof, f loor, water, gas, 
coal hardness, e tc ; 

(3) the production of bulk samples of coal for analysis, t r i a l 
washing and consumer tests. 

The present indications are that in the Bullmoose part of the take 
the coal in the Chamberlain Seam is th icker than in the Sukunka 
part , and fau l t intensity is lower. The Bullmoose reserves appear, 
therefore, to be eminently suitable for the development of two 
separate mines f rom the Saddle Creek area, which would be 
conveniently sited in relat ion to the new rai lway and townsite on the 
eastern side of the property. 

Advantages of the Short Term Plan 

Mining Conditions 

The earl iest s tar t possible on mine development should be made; this 
w i l l give the maximum t ime for the pract ica l investigation of 
underground mining conditions and enable the most suitable mining 
equipment and systems to be selected for the Long Term Plan. 

Cash Flow 

I t is believed that production on a lower scale prior to the Long 
Term Plan, w i th i ts associated inf rastructure and large scale 
expenditure, w i l l provide a feasible and prof i table undertaking that 
w i l l assist the funding of the operation. 



Markets 

The Short Term Plan production can establish customer confidence 
by means of rel iable deliveries of coal to the correct quality 
speci f icat ion. This w i l l be beneficial for the establishment of the 
necessary relationships for the Long Term Plan. 

Coal Preparation 

In the past, coking coals in Br i t ish Columbia have proved to be 
d i f f i cu l t to t reat e f f i c ien t ly . A pi lot coal preparation plant in the 
f i r s t phase, coupled w i th the opportunity to obtain regular bulk 
samples, w i l l provide the best in format ion possible for the design of 
an ef f ic ient washery for the Long Term Plan. 

Training 

The f i rs t phase w i l l provide the opportunity for a nucleus of 
managers, supervisors and workmen to become ful ly experienced and 
expert in local conditions. This team w i l l be entrusted w i th the 
training of the labour required for the development of the Long 
Term Plan. The training w i l l be undertaken wi th the assistance of 
government faci l i t ies and f inancial par t ic ipat ion. 

4.3 Mine Development 

4.3.1 Exist ing Workings 

The existing workings comprise development drivages in the Skeeter 
and Chamberlain Seams at the Sukunka No. 1 Mine which are sited 
on the northern outcrops. Other entries in the Chamberlain Seam 
have been driven f rom the western outcrop at the Chamberlain 
"Window". The tota l developed drivages are (approximately) as 
fol lows:-

Sukunka No. 1 Mine, Skeeter 
development 

Sukunka No. 1 Mine, Chamberlain 
Seam 

Chamberlain "Window", Chamberlain 
Seam 

Addi t ional ly , a connecting drivage of approximately 15 m has been 
driven between the Skeeter and Chamberlain Seams in the No. 1 
Mine. 

Tota l Development 
Drivage 

(mj 
Advance 

(m) 

2,682 366 

3,261 671 

274 56 
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The workings have been examined at various t imes since 1974 by BP 
mining engineers and geologists. The mine development work 
commenced in 1973 and ceased in March 1976. 

The drivages in al l cases were laid out at 37 m centres w i th cross­
cuts generally at 46 m centres. The cross-cuts were driven either at 
r ight angles to the line of the main development or set o f f at 120°. 
A l l drivages were nominally 5.5 m wide but in fac t were up to 6.4 m 
wide. The drives were taken to the fu l l seam height, varying 
between 2 and 3 m. 

In the Skeeter Seam the section included a stone part ing of variable 
thickness up to 0.37 m (see F ig . 7 on page 14). In certain sections of 
the Chamberlain Seam a weak shale band, 0.15 to 0.23 m in 
thickness, lies immediately above the seam and was also taken w i th 
the coal since i t could not be supported. 

Several methods of roof support have been used throughout the 
drivages, wi th varying success. These have included:-

(1) Rock bolts, mechanical wedge type. 

(2) Rock bolts of mechanical wedge type wi th 51 mm hardwood 
board f ixed under the base plate. These gave e f fec t ive 
support. 

Both arrangements were used in conjunction wi th square set t imbers, 
comprising 300 mm diameter legs and round bars, set at 2.13 m 
intervals (see Figs. 9 and 10 on pages 25 and 26). 

A t the Chamberlain "Window" the roof conditions in the 
Chamberlain Seam were good. A t the No. 1 Mine the Skeeter Seam 
roof conditions were also good but conditions in the Chamberlain 
Seam were variable. Those entries driven to the nominal w id th of 
5.5 m and properly supported remained in good condit ion. Where 
widths exceeded 5.5 m and support was inadequate l imi ted fal ls took 
place. Most of these fal ls could have been avoided i f the drives had 
been mined at the correct width and the roof properly supported. 

No signif icant underground faul t ing was detected although minor 
reversed faults were traversed wi thout undue problems. On these 
occasions the coal thickened to over 3 m. The Chamberlain Seam is 
underlain by a hard, abrasive sandstone f loor which causes severe 
wear on caterpi l lar t racks and cut ter picks on the continuous miners. 

Vent i lat ion 

Whilst the workings have not been vent i lated mechanically for some 
t ime, methane gas has not accumulated or been reported in the 
mine, even though i t has been previously indicated in boreholes f rom 
the surface. 
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The general mining development and layout of the 
Sukunka/Bullmoose property is shown on Plan No. 1 in pocket at 
rear. The primary objectives are (1) to develop suff ic ient "p i t 
room" to allow required production levels to be attained and (2) 
to connect developments f rom Saddle Creek w i th those f rom the 
Chamberlain "Window". The actual direct ion and location of 
developments w i l l depend upon major faul t ing proved by the 1977 
exploration programme. The layout of production panels w i l l 
also depend upon the faul t ing and normally w i l l not be required 
to traverse large faul ts. 

I t is proposed to open up the take of each of the two separate 
mines by means of a four-entry main development roadway 
system. Each entry would be driven on 40 m centres at 5 m 
width, taking the fu l l section of the seam where this is pract ica l , 
i.e. up to 3.5 m to ta l seam section. Roof bolt ing would be the 
main support system, supplemented by t imber roof bars and props 
as used previously. 

This method of support is expected to be satisfactory for over 
95% of the to ta l drivsge work that has to be undertaken. Where 
the drivages have to pass through weak ground such as a main 
overthrust faul t area, then i t is ant icipated that the drives may 
have to be ful ly l ined w i th col l iery arches set at 1 m centres (see 
F ig. 11 on page 29). 

Production Schedule 

4.4.1 General 

The saleable production in Phase I is shown in Table 3 on page 30 
together w i th the source (seam and area). 

Raw coal production was estimated on the basis of a 
conservative yield of 70% of saleable coal, and is shown in Table 
4 on page 31 . In normal mining conditions it is considered that a 
signif icant ly higher yield would be obtained, but 70% has been 
assumed, to take into account abnormal mining conditions during 
the primary development stage when mine entries may have to 
traverse faults or bad ground and encounter excessive di lut ion or 
contaminat ion. Secondary development and production panels 
w i l l normally avoid these conditions. 

- 28 -



Water 

The Chamberlain Seam workings at the No. 1 Mine have been 
part ly flooded but the make of water is not excessive and the 
workings can be readily pumped dry. 

The seam gradients in both mines vary between f l a t and 7 . 

Bullmoose Area Mines 

I t is considered that the development of the Chamberlain Seam 
in the Bullmoose area is the pr ior i ty task, once the explorat ion 
programme of 1977 has suff ic ient ly proved the st ructure. I t is 
proposed that this part of the take and reserves w i l l be the early 
working area of the two mines in the Long Term Plan. 

The reasons for the establishment of two mines are:-

(1) Development in two di f ferent directions enables more 
f lexible planning i f unforseen geological problems occur. 
Suff ic ient face room and production capacity can be 
developed in one mine even i f the development of the other 
mine encounters some di f f icu l t ies. 

(2) Face room and production capacity can be bui l t up more 
quickly. 

(3) This method of development w i l l prove a wider area of the 
reserves, thereby enabling the mines more easily to 
maintain a consistent coal quality by blending output f r om 
d i f ferent areas of the take. 

(4) In the event of a major breakdown in one mine, product ion 
can be maintained in the other, and stepped up i f 
necessary. 

(5) An output of 1.5 mi l l ion tonnes per annum (equivalent to 
some 8 producing units) approximates to the opt imum size 
of underground mine for good organisation and e f f ic iency. 
I t is expected that the two mines w i l l induce a sp i r i t of 
healthy compet i t ion between their respective management 
organisations. Furthermore, i t is considered that a single 
mine to provide the to ta l output (3 mi l l ion tonnes per 
annum or 16 units) would cover an area too large and 
unwieldy for adequate and personal supervision. 

(6) The provision of separate mines can assist in the industr ial 
relations f ie ld since the organisation is more personal 
between men and management, w i th the added possibi l i ty 
that disputes may be l im i ted to one mine only. 
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The general mining development and layout of the 
Sukunka/Bullmoose property is shown on Plan No. 1 in pocket at 
rear. The primary objectives are (1) to develop suff ic ient "p i t 
room" to allow required production levels to be attained and (2) 
to connect developments f rom Saddle Creek w i th those f rom the 
Chamberlain "Window". The actual direct ion and location of 
developments w i l l depend upon major faul t ing proved by the 1977 
exploration programme. The layout of production panels w i l l 
also depend upon the faul t ing and normally w i l l not be required 
to traverse large faul ts . 

I t is proposed to open up the take of each of the two separate 
mines by means of a four-entry main development roadway 
system. Each entry would be driven on 40 m centres at 5 m 
width, taking the fu l l section of the seam where this is pract ica l , 
i.e. up to 3.5 m to ta l seam section. Roof bolt ing would be the 
main support system, supplemented by t imber roof bars and props 
as used previously. 

This method of support is expected to be satisfactory for over 
95% of the to ta l drivage work that has to be undertaken. Where 
the drivages have to pass through weak ground such as a main 
overthrust faul t area, then i t is anticipated that the drives may 
have to be ful ly l ined w i th col l iery arches set at 1 m centres (see 
F ig . 11 on page 29). 

Product ion Schedule 

4.4.1 General 

The saleable production in Phase I is shown in Table 3 on page 30 
together w i th the source (seam and area). 

Raw coal production was estimated on the basis of a 
conservative yield of 70% of saleable coal, and is shown in Table 
4 on page 31 . In normal mining conditions i t is considered that a 
signif icantly higher yield would be obtained, but 70% has been 
assumed, to take into account abnormal mining conditions during 
the primary development stage when mine entries may have to 
traverse faul ts or bad ground and encounter excessive di lut ion or 
contaminat ion. Secondary development and production panels 
w i l l normally avoid these conditions. 
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Table 3 - Phase I Saleable Production 

Year Saleable Tonnes Sources 

1978 40,000 Production permit for l imi ted 
output. j 

1979 350,000 Mine development in Chamberlain j 
Seam from Sukunka and Bullmoose j 
w i th balance f rom production \ 
units at Sukunka. j 

1980 500,000 Mine development in Chamberlain | 
Seam f rom Sukunka and Bullmoose j 
w i th balance f rom Sukunka. | 

j 
1981 500,000 Mine development in Chamberlain ; 

Seam f rom Sukunka and Bullmoose j 
w i th balance f rom Sukunka. j 

1982 800,000 Increased mine development in | 
Chamberlain Seam f rom Sukunka ! 
and Bullmoose wi th balance f rom j 
Sukunka. ' 

1983 1,100,000 Mine production in Chamberlain Seam ; 

f rom Sukunka and Bullmoose wi th ; 
continuing mine development in 1 
Bullmoose. i 

The development and production sections are shown in Table 4 over. 

Table 4 also shows by year the number of operating units required 
for Phase I. Each unit comprises a continuous miner and two shutt le 
cars. 

2 Production Schedule 1978-83 

1978 

In i t ia l ly i t is hoped to obtain l im i ted production licences f rom the 
B.C. Government Mines Department for the production of 100 
tonnes daily by the middle of 1978 from each of two development 
mines, located at Saddle Creek. The in i t ia l task w i l l be the 
establishment and consolidation of the mine portals fol lowed by a 
twin-entry development in each mine that wi l l advance some 500 m 
during the year. 

Regular sampling of the coal in situ wi l l take place in al l the main 
drivages. Some 40,000 tonnes of saleable coal w i l l be produced 
during 1978 as the star t of the fol lowing production schedule:-
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Table 4 - Phase I Development and Production Sections 

Year 
Saleable 
Output 

(thousand 
tonnes) 

R.o.m. 
Output 

(based on 
701 yield 
of saleable 

coal) 
(thousand 
tonnes) 

Chamberlain "Window" Saddle Creek 
Total 
Develop­
ment 
(m) 

Year 
Saleable 
Output 

(thousand 
tonnes) 

R.o.m. 
Output 

(based on 
701 yield 
of saleable 

coal) 
(thousand 
tonnes) 

No. of Units R.o.m. Output 
(thousand tonnes) No. of Units R.o.m. Output 

(thousand tonnes) 
Total 
Develop­
ment 
(m) 

Year 
Saleable 
Output 

(thousand 
tonnes) 

R.o.m. 
Output 

(based on 
701 yield 
of saleable 

coal) 
(thousand 
tonnes) 

Total Develop­
ment ! 

Produc­
tion 1 

Develop­
ment 

Produc­
tion Total Develop­

ment 
Produc­
tion 

Develop-' 
ment 

Produc­
tion 

Total 
Develop­
ment 
(m) 

1978 40 60 Nil Nil Nil Nil Nil 2 2 Nil 60 Nil 1,340 

1979 350 500 3 2 90 230 2 2 Nil 180 Nil 6,000 

1980 500 715 3 2 90 355 3 3 Nil 270 Nil 8,000 

1981 500 715 3 2 90 355 . 3 3 Nil 270 Nil 8,000 

1982 800 1,150 4 3 90 525 1 5 4 1 360 175 | 10,000 

1983 1,100 1,575 4 3 90 525 6 1 5 90 | 870 4,000 

Total 3,290 4,715 - - - 450 1,990 L - - 1,230 1,045 1 37,340 ! 

N.B. The 70? yield from the r.o.m. product provides 
for the dilution from the following roof and 
the exclusion of the -4 mm fraction. A higher 
yield can be obtained by washing down to 100 
mesh and improved roof control to minimise the 
dilution. 

Assumptions:- (1) Qrivage dimensions 5 x 2.5 m = 18.75 t/m 
advance at 1.5 S.G. 

(2) Output per machine on development = 300 t/d 
" " " " production = 700 t/d 

(3) Workdays - development = 300d/a (contractors) 
- production = 250d/a (BP direct labour) 

(4) Output: (2) x (3) ~ development = 90,000 t/a 
- production = 175,000 t/a 



4.4.3 1979 

During 1979 a sales production of 350,000 tonnes is planned. This 
w i l l be obtained f rom two fu l l development sections (2 drives each) 
in the Chamberlain Seam advancing the entries f rom Bullmoose 
commenced in 1978, along w i th one development section f rom the 
Chamberlain "Window" entrance. R.o.m. output f rom these 
development units is est imated at 90,000 tonnes per annum each, i.e. 
a to ta l of 270,000 tonnes per annum. The balance of the output w i l l 
be f rom the Chamberlain Seam at Sukunka and w i l l require two 
production sections on normal bord-and-pi l lar working, prior to p i l lar 
ext ract ion. The rates of production f rom developments are very 
conservative (only 300 tonnes per unit per day) and take into account 
that these roadways w i l l require permanent supports for the l i fe of 
the mine, and w i l l involve development through barren areas such as 
faul ts, dykes, etc. Tota l r .o.m. production is 540,000 tonnes per 
annum, assuming a yield of 70% f rom the pi lot coal preparation 
plant. The annual advance in each of the three developments w i l l be 
some 2,000 m. 

4.4.4 1980 

Development in the Chamberlain Seam wi l l be increased to three 
units at Bullmoose and remain at one unit at Sukunka. Two units at 
Sukunka wi l l be production panels wi th a planned rate of output of 
700 tonnes per day per unit . The to ta l r.o.m. output is est imated at 
715,000 tonnes for the year. 

4.4.5 1981 

The same rate of production is planned as for 1980, but before the 
end of 1981 the drivage work and trunk conveying system w i l l have 
advanced to the stage where al l the coal produced in the two mines 
can be conveyed to the Chamberlain "Window" porta l . This change 
w i l l el iminate the longer road haul out of Saddle Creek via Mar t in 
Creek to Chetwynd. 

4.4.6 1982 

Fol lowing the complet ion of the redirected underground trunk 
conveying system, the development in the Chamberlain Seam at 
Bullmoose w i l l be increased to four units, w i th one unit continuing at 
Sukunka. The production units at Sukunka w i l l be increased f rom 
two to three and a production panel w i l l commence operations at 
Bullmoose. The to ta l r.o.m. output is estimated at 1,150,000 tonnes. 
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4.4.7 1983 

A major changeover f rom development to production w i l l be made in 
the Chamberlain Seam at Bullmoose by switching three more of the 
units on to production, and adding a fur ther production uni t . One 
unit w i l l continue development at Bullmoose and one at Sukunka. 
The production panels at Sukunka w i l l continue as before. 

4.4.8 The build-up of output in 1982 and 1983 in excess of 500,000 sales 
tonnes requires an increase in capacity of:-

(1) Rai l transport fac i l i t ies . 

(2) Coal preparation plant capacity. 

(3) Township housing. 

Provided that the township, ra i l system and port loading fac i l i t ies 
are in the process of construction or nearing complet ion for Phase I I , 
coal can be processed in the f i rs t section of the major coal 
preparat ion plant. I f the Government inf rastructure is delayed 
indef in i te ly the pi lot washing plant at Chetwynd may be extended by 
an addit ional module. 

In the la t te r case the maximum throughput would depend upon the 
to ta l annual tonnage that could be:-

(1) Transported safely by road f rom the mine to Chetwynd. 

(2) Transported by BCR to t idewater. 

(3) Handled at the Neptune Terminal . 

(4) Transported through the northern suburbs of Vancouver 
wi thout serious complaint f rom the local populat ion. 

I t is considered that an annual saleable output of 1.5 mi l l ion tonnes 
can be achieved by the proposed Short Term Plan fac i l i t ies and 
transport routes, provided that the p i lo t -p lant washing capacity is 
increased accordingly. 

4.5 Equipment 

4.5.1 The underground experience obtained during the development work 
for the Short Term Plan w i l l enable an informed selection to be 
made of the most suitable and e f f i c ien t mining equipment and 
systems for the long term expansion. However, during the Short 
Term Plan BP's general strategy w i l l be to work the main 
developments and in i t ia l production units by proven conventional 
equipment, i.e. continuous miners and shutt le cars, before 
commi t t ing large sums of capital expenditure on more sophisticated 
mining systems where the sui tabi l i ty and success cannot be 
guaranteed wi thout fu l l knowledge of underground geological and 
operating conditions. 
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The current plant inventory at the existing mines includes the 
fo l lowing machines:-

Continuous Miners 

1 No. Lee Norse 105 H.H 
1 No. Lee Norse 60 H 
1 No. Lee Norse 48 H 

Shutt le Cars 

2 No. Joy 10 S.C. 

2 No. Lee Norse Hydro cars (1 L .H. and 1 R.H. reel) 

Conveyors 

3 No. tandem driveheads 

4 km of 1066 mm conveyor structure and belt ing 

Roof Bolter 

1 No. Fletcher twin-boom machine 

Supplies 

1 No. Rhino diesel driven transporter. 
One unit made up f rom the above machines, powered by the exist ing 
Cat . 399 generators located at the Chamberlain "Window" Mine, can 
be put into operation on either development or production w i th the 
minimum delay (see Table 4 on page 31). The Short Term Plan is to 
commence mining at the Chamberlain "Window" Mine entrance in 
early 1979 wi th the above equipment. Addit ional equipment 
requirements include a continuous miner, two shuttle cars and one 
roof bolter by 1979. Addi t ional diesel generating capacity w i l l be 
required unt i l such t ime as power is received f rom B.C. Hydro. 
Mining work is scheduled to commence at Saddle Creek in 1978, 
when the two 100 tonnes per day mines are brought into operat ion. 
The machines to be employed on the coal development drives would 
have the fol lowing general specif icat ions:-

Continuous Miner (e.g. Joy 10 C M . - 2 or other equivalent) 

(1) Capable of cut t ing 5 m entries wi th two passes in seam heights 
f rom 1.5 to 3.0 m. 

(2) Loading capacity 8 to 12 tonnes per minute. 

(3) Ground clearance 300 mm. 
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(4) A .C . motors (550 or 1000 V) and controls, F.L.P. type. 

(5) Hydraul ic system uti l ising non-f lammable f lu id , e.g. Aquacent, 
to comply wi th B.C. Mines Regulations 1977. 

(6) Designed for sub-assembly replacement for down-t ime 
reduct ion and lower maintenance costs. 

Shutt le Car (e.g. Joy 10-S.C. or National Mine Services equivalent) 

(1) Turning radius - inside turning radius 9 f t , essential for making 
intersections of minimum exposed area in order to reduce roof 
support problems. 

(2) Ground clearance 260 mm. 

(3) 10 tonnes capacity, to be trammed at over 4 miles per hour 
and discharged in less than 0.7 minutes. 

(4) Dependable operation on steep incl inations. 

(5) A .C . motors (550 or 1000 V) and controls, F.L.P. type. 

(6) Hydraul ic system uti l ising non-flammable f lu id . 

These machines or their equivalents operate at seven underground 
mines of Clutha Development Pty. L t d . in New South Wales, in 
which BP has a 50% interest, and give an adequate operational 
performance. The continuous miners are capable of an average 
annual production in excess of 200,000 tonnes. 

Roof bol t ing w i l l be undertaken by machines such as the Fletcher 
roof bol ter, although fur ther f ie ld t r ia ls are needed underground to 
establish the hardness of the roof beds and the penetrat ion rates. 

During the f i rs t few months of development drivage, i t w i l l be 
acceptable for the machine crews to walk to their work places, but 
progressively the need for man-riding w i l l become essential. An 
e f f i c ien t arrangement is to have a diesel driven (F.L.P. engine) 
personnel carr ier such as a Mine Rover in which the ent ire machine 
crew can t ravel f rom the mine entrance to their work place, 
returning outbye at the shift end by the same means. During the 
shift the carr ier can be used for materials transport as required. 
Current ly the B.C. Mines Inspectorate are conducting a special 
investigation into the use of diesel engined plant underground and it 
is not known at this stage whether the diesel Mine Rover would be 
al lowed underground. 
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4.5.6 The main transport system to bring the coal to the surface wi l l be an 
integrated trunk conveyor system based on 1066 mm belts operating 
at a speed of 2.54 to 3.56 m/s. Due allowance wi l l be made for the 
fr iable nature of the coal and the need to minimise degradation in 
the design of transfer points and bunkerage. 

4.6 Mine Surface Arrangements 

4.6.1 Exist ing Arrangements 

Saddle Creek 

No fac i l i t ies presently exist at the probable location of the portals 
for the two separate mines. Everything has to be provided, including 
road access, power and water supply, o f f ice and workshop 
accommodation, vent i lat ion, stores, change house and coal t ruck-
loading arrangements. 

Chamberlain "Window" 

There is a 6.5 km road access f rom the mine portal down to the mine 
camp. The Canfor truck road f rom the camp to Chetwynd is 60 km 
long. Vent i lat ion and power generating fac i l i t ies exist at this entry 
to service one continuous miner unit . No truck loading fac i l i t ies 
exist at this entry. 

Sukunka No. 1 Mine 

The main services for the operation of the Coal i t ion mine have been 
provided at this location and cover:-

(1) Mine workshop. 

(2) Generating plant. 

(3) Vent i lat ing fan - w i th propane-gas-heated intake. 

(4) Conveyor system to bring the coal to the surface. 

(5) Prefabr icated of f ice accommodation. 

The upper reaches of the road between the camp and No. 1 Mine 
entry include steep gradients which l im i t the truck-haul loads to 
approximately 15 tonnes. The road distance f rom No. 1 Mine to the 
mine camp is 2.4 km further than the distance f rom the mine camp 
to the Chamberlain "Window". Trucks were loaded direct ly f rom the 
d r i f t conveyor or, a l ternat ively, coal was accumulated at the end of 
the conveyor and reloaded into the coal trucks by front-end loader. 
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Mine Camp 

A prefabricated camp is located on the valley f loor below the No. 1 
Mine. Accommodation for 60 persons can be provided at this point, 
along wi th general o f f ice accommodation for mine services, e.g. 
survey of f ice and mine manager's of f ice. 

4.6.2 Proposed Arrangements 

Road Haul 

Under the Short Term Plan, output of up to 715,000 r .o.m. tonnes 
per annum is scheduled to be hauled f rom the mine mouth by road 
truck and delivered to the pi lot washery plant located at Chetwynd. 
Possible transport arrangements for addit ional output are discussed 
in Section 4.4.8 of this report . The haul distance is approximately 
60 km and i t appears that the opt imum load that can be hauled by an 
"on-highway" truck along the proposed route is approximately 35 
tonnes. Discussions have taken place w i th competent and 
experienced haulage organisations, and one of these, Tr imac, has 
shown special interest in operating on contract to transport the to ta l 
output f rom the mine to the pi lot washing plant. 

Having examined both the No. 1 Mine surface fac i l i t ies and those at 
the Chamberlain "Window" i t has been decided that the road haul 
f rom the Chamberlain "Window" wi l l provide the opt imum service, 
as i t is the shorter route to Chetwynd and the gradients are less 
steep. 

During the years 1979 - 1981 coal w i l l be produced at two separate 
points, namely, the Chamberlain "Window" and Saddle Creek. Coal 
hauling can be terminated at Saddle Creek in 1981, when the revised 
underground conveyor system wi l l permit al l coal produced to be 
transported to the Chamberlain "Window". However, during this 
three-year period some 800,000 r.o.m. tonnes wi l l require hauling by 
truck f rom Saddle Creek to the Chetwynd pi lot washery. The haul 
route is approximately 109.5 km in to ta l length, and w i l l require 
both the upgrading and extension of the truck road current ly serving 
the BP gas wel l C20L located at the head of Saddle Creek. 

Similar coal storage and truck-loading arrangements w i l l be required 
at both Saddle Creek and the Chamberlain "Window". These 
fac i l i t ies w i l l comprise silos of not less than 500 tonnes capacity, 
constructed so that they are contained wi th in the surrounding land 
surface. This feature w i l l provide some insulation and prevent the 
coal freezing wi th in the silos. The trunk conveyor system 
transporting the coal out of the mine w i l l discharge the coal direct ly 
into the silos. 
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A truck turn-round point w i l l be constructed at the draw-off point 
located at the base of each silo. Advantage w i l l be taken of the 
steep terra in to design the silos and their draw-of f points to reduce 
the gradients of the approach road. 

Power Supply 

Prel iminary discussions have taken place wi th B.C. Hydro for the 
permanent supply of e lectr ic power to the mines. I t is unlikely that 
any supply can be ef fected before mid-1980 and, consequently, 
temporary diesel driven generating capacity w i l l be provided at 
both the mine entrances. This power supply w i l l cover the 
requirements of the face mining equipment, conveyor system, 
vent i la t ion, pumping, workshop equipment, o f f ice heating and 
l ight ing. This temporary generating capacity w i l l be of the order 
of 5 MVA at each mine site by 1981. 

Vent i lat ion 

Each mine system w i l l be provided wi th its own exhausting 
vent i lat ing system, i.e. one fan at the Chamberlain "Window" and 
twp fans at Saddle Creek. These fans w i l l have a capacity of 70 
m /s. Vent i lat ion capacity can be increased by instal lat ion of 
addit ional units. 

Each intake porta l w i l l incorporate a heating arrangement by 
propane gas to ensure that the intake air is maintained at a level 
above freezing point. The possibility of a heat-exchange 
arrangement between return and intake ai r - f lows w i l l be 
investigated at a later stage. 

Water Supply 

Water w i l l be provided f rom independent creek sources at both 
Saddle Creek and the Chamberlain "Window" unt i l the Long Term 
Plan permanent supply is available. 

7 Method of Working 

4.7.1 The BP Short Term Plan strategy is to develop the properties by 
two separate mines. The in i t ia l production wi th in each mine w i l l 
be by means of conventional equipment operating a bord-and-pil lar 
extract ion system as a f i rs t working, fol lowed by pi l lar ext ract ion 
on second working. Minor development work has taken place at the 
No. 1 Mine entry and the Chamberlain "Window", and has provided 
a l im i ted operating experience. Hence i t is considered that , by 
using a proven system operated by proven equipment, the number 
of risk variables to be encountered during the early development 
period can be signi f icant ly reduced. 
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Plan No. 2 b 
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Plan No. 3b 
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4.7.2 The f lex ib i l i t y of the bord-and-pil lar system in negotiat ing faul t ing 
and other geological disturbances w i l l enable maximum development 
of the reserves and ensure that less coal is steri l ised. The planning 
of the Sukunka/Bullmoose take w i l l involve a mult i-seam ext ract ion 
layout in certain areas. Over 90% of the dedicated to ta l reserves l ie 
in the Chamberlain Seam, which w i l l be the f i rs t seam worked and 
also provide the bulk of the mines' output. Extract ion in descending 
order w i l l be practised for the working of the Skeeter and 
Chamberlain Seams in the north-west of the Sukunka take, as these 
seams l ie wi th in 10 m of each other. The Bird Seam lies some 40 m 
above the Chamberlain Seam and the Middle Coals some 180 m 
below. Consequently i t may be necessary and important to plan the 
development in these areas in such a way that main roads are ei ther 
protected by pil lars or are located in the de-stressed area of 
exhausted workings of other seams. 

4.7.3 Plans Nos. 2a, 2b, 3a and 3b on pages 39 to 42 show two methods of 
working a typical reserve block of coal some 950 x 350 m in area. In 
both cases a f i rs t working takes the development the fu l l length of 
the block. The pil lars formed in the advance are then split and 
ext racted. As the operator of the continuous miner is always under 
supported ground, this safety technique dictates the length of each 
l i f t . The method shown in Plan No. 2a involves only two drives to 
the end of the block before pi l lar ing is commenced and would be 
benef ic ia l in areas of high strata stress l ikely to present d i f f i cu l t 
conditions for the maintenance of roadways, in contrast w i th the 
method shown in Plan No. 3a, in which the rat io of second working 
to f i r s t working is less. 

4.7.4 A f t e r having gained some experience in working the Chamberlain 
Seam, consideration w i l l be given at a later stage to var iat ion in the 
development layout to fo rm a pi l lar approximately 50 to 60 m wide, 
suitable for a shortwal l re t reat system. The pi l lar so formed would 
be extracted by the continuous miner taking a series of open-ended 
l i f t s whi lst the roof is supported by self-advancing chocks. The 
benefi ts to be obtained by this system over the conventional p i l lar 
ex t rac t ion methods are increased safety and a higher percentage 
ext ract ion. Future legislation in respect of the working environment 
at the coal face may leave the shortwal l system as the only one that 
permits al l men to work on the fresh-air or dust-free side of the 
continuous miner and under control led roof conditions. The system 
has the mer i t that i t reduces the risk of roof fal ls and the 
consequent burying of a continuous miner. 

4.7.5 In the deeper parts of the mine, i.e. those in excess of 1,500 f t , the 
bord-and-pi l lar system may encounter strata control problems that 
require consideration to be given to a longwall re t reat extract ion 
system. This has similar advantages to the shortwal l system in 
terms of safety and working environment. However, the approach 
w i l l be a cautious one, as the promise and potent ial of longwall 
mining in Nor th America is s t i l l largely unfu l f i l led, notwithstanding 
over a decade of costly experimentat ion. 
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