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FOREWORD 

This is the second edition of the British Columbia 
Coal Quality Catalog. It outlines the range of coal quali- 
ties occurring in British Columbia on a deposit-by-de- 
posit basis. It is intended to be used in conjunction with 
Paper 1986-3, Coalin British Columbia. General informa- 
tion concerning coal quality in the province can also be 
found in Information Circular 1991-20, a brochure enti- 
tled Brirish Columbia's Coals - Quality and Resources. 

This edition of the Catalog differs from the fust in 
three important ways. In the fust edition, coal quality data 
from active mines were compiled primarily from pre- 
viously published sources. For this edition we have asked 
each mine to provide their own data. Another diierence 
is the inclusion of coal petrographic data in this edition. 
Lastly, this version of the Catalog contains graphs which 
exhibit relationships between calorific value and ash con- 
tent, and betweenvitrinite reflectance (Rmax) and volatile 
matter (dry, ash-free) for individual coalfields. 

The Catalog is intended to be used as a guide to the 
quality of available British Columbia coal products (Ap- 
pendix 1). However, caution should be used in making 
decisions based onits contents; users are advised to check 
with original sources, especially marketing departments 
of mining companies, for ~ e ~ c a t i o n  of data. Moreover, 
the products listed for each mine do not necessarily rep- 
resent the whole range of products available or poten- 
tially producible. Again, the mining companies are the 

best source of this type of information. They are Listed on 
the inside front cover. 

The Catalog is also intended to provide a scientific 
database of coal quality information. The data on raw 
coals from non-producing properties (Appendix 2) wiU 
be the most useful in this regard. Again, caution is urged 
in using these data, because they have not been selected 
randomly. It should also be noted that the information in 
AppendixZcannot beassumed tobe representative of the 
quality of potential commercial production from any 
given coallield or property. 

The British Columbia Coal Quality Catalog has been 
assembled with the help of all the staff of the Coal Unit 
of the British Columbia Geological Survey Branch, and 
to them I am very grateful. In particular, discussions with 
my colleagues MariaHoluszko andBarry Ryan have been 
very helpful. Portions of the text from the 6rst edition 
concerning the PeaceRiver region,writtenbyWardKilby, 
have been reproduced here with minor changes only. 

I am also most grateful to the coal-producing compa- 
nies in British Columbia for providing data. Ross Leeder, 
Quintette Coal, provided special assistance at a critical 
stage. The Coal Association of Canada, in particular Stu 
Hunter, provided helpful guidance. 

Future revisions are planned, on roughly a two-year 
basis, and comments on the style and content of this 
edition will be welcomed, as well as any suggestions to 
help improve future editions. 
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Figure 1. Location of coal deposits in British Columbia. 



Coal in British Columbia ranges in ASTM rank from 
lignitec to anthracite, with most production and reserves 
currently in the bituminous class. British Columbia coals 
are used primarily for coke production and thermal 
power generation, and are exported to all corners of the 
globe. Their quality and diversity make them attractive to 
almost all users of coking and thermal coal, as well as for 
other applications. 

Coal production in British Columbia is currently 
greater than 25 million tomes per year, and come from 
eight different mines. Five of these mines are in the 
southeast of the province ( F i i e  1): the Westar Mining 
Ltd. Balmer and Greenhills operations; the Manalta Coal 
Ltd. Line Creek mine; the Esso Resources Canada Li- 
ited Coal Mountain mine, operated by Byron Creek Col- 
lieries; and the Fording Coal Limited Fording River 
operations. Another two are in northeastern British Co- 
lumbia: the Quintette mine of Quintette Coal Limited 
(currently being managed by Teck Corporation) and Teck 
Corporation's Bullmoose mine. The remaining British 
Columbia wal mine, Quinsam, is on Vancouver Island, 
and is owned by Hillsborough Resources Limited and 
operated by Brinco Coal Corporation. 

It may appear that we have been somewhat arbitrary 
in seleding coal deposits to include in the catalog. In 
some cases this has been forcedupon us by nonavailability 
of datq and in other cases we have made decisions based 
on our perception of the relative signi6cance of specitic 
wal deposits. In some cases, we have included deposits 
simply to provide geographic or stratigraphic representa- 
tion. 

Data on active coal mines were provided by the 
mining companies, and represent attributes of specific 
products. These are included as Appendix 1. 

Data on the o h  coal deposits have been compiled 
on a seam-by-seam basis, and wme primarily from the 
Miistry's large collection of coal company assessment 
reports, representing technical submissions required to 
document exploration programs. These are included as 
Appendix 2. Most of these data represent analyses on 
drill-wre samples; in some instances bulk-sample data 
were used. Raw coal data, as opposed to clean cod, has 
been used as much as possible. The existence of petro- 
graphic data was the primary criterion in selection of 
sample rewrds to include. 
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COAL ANALYSIS 

The following is intended as only a brief overview of Data presented on an as-received (ar) basis, also 
coal analysis and classification. For further information known as the as-sampled basis, reflect the entire coal 
the reader is referred to Ward (1984) and Carpenter prior to any drying treatment. The air-dried (ad) basis, 
(1988) which were usedassource material for thissection. also known as the as-analyzed basis, represents all the 

coal minus the surface moisture which is lost during 
REPORTING OF COAL ANALYSIS laboratorv a i r - d n k .  The dn, basis refers to calculated 

Coal analytical data canbe presented inseveral ways, 
referred to as bases of reporting, depending on the end 
use of the data. Some of the more common are summa- 
rized in Figure 2. Coal quality results on different samples 
are not directly comparable unless they are reported on 
the same basis. Simple arithmetic formulae can be used 
to make conversions between bases (see Ward, 1984, 
Table 2.7). However, the calculation of mineral matter 
from ash, when required, presents difficulty. It is common 
to rely on the Parr formula, which was developed for U.S. 
coals (mineral matter = 1.08 ash + 0.55 sulphur), but it 
is doubtful that this is a reliable formula in all instances 
(Ward, 1984, page 62). 

Figure 2. Components of a coal included when reporting 
anaiyses to different bases (from Ward, 1984). 

values on theor&& coal 4 t h  no moisture. The dry, 
ash-free basis (daf) is calculated as though the coal wn- 
tains no moisture or ash. The dry, mineral-matter-free 
basis ( d m 4  represents coal which contains no moisture 
or mineral matter. Finally, two bases which are not shown 
in F i e  2, the moist, ash-free (maf) and moist, mineral- 
matter-free (mmmf) bases, represent coals with their 
residual (or air-dried) moisture but no ash or mineral 
matter, respectively. 

In this report the most commonly used basis is air- 
dried; where possible in Appendix 2 (nonproducing 
properties) volatile matter and calorific value have also 
been converted to dry, ash-free andmoist, ash-free bases, 
respectively (columns P and V). This permits a rough 
comparison with the ASTM rank clasification (ASTM 
D3&3:1984; see below). 

PROXIMATE ANALYSIS 
hoximate analysis consists of a series of tests which 

measure the relative amounts of moisture, volatile and 
nonvolatile organic compounds, and ash in a coal. The 
sum of the four components is 100 per cent. 

MOISTURE 
There are many different forms of moisture which 

can be measured in coal. For the purposes here, moisture 
can be measured on either the sample as received or after 
air drying (Figure 2). In the former case, the value ob- 
tained represents total moisture, while in the latter w e  
the surface moisture has been removed and what remains 
is usually referred to as residual moisture or air-dried 
moisture. It is not unusual to see residual moisture re- 
ferred to as inherent moisture, which is incorrect. Inher- 
ent moisture is that moisture 'considered to be part of the 
deposit and not that which exists as a surface additionn 
(Todd, 1982), and is determined differently. 

VOLA~LE M ~ R  
Volatile matter consists of "the components of the 

coal, except for the moisture content, that are liberated 
at high temperature in the absence of air" (Ward, 1984). 
This usually consists mainly of organic material, but con- 
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tains some amount of volatile material liberated from the 
mineral matter during the analysis. 

Ash is "the non-combustible inorganic residue that 
remains when coal is burned" (Ward, 1984). It represents 
most of the mineral matter, the remainder Wing driven 
off during determination of volatile matter. 

The fixed carbon content of a coal is "the carbon 
foundin the material that remains after thevolatile matter 
has been expelledn (Ward, 1984). It is not determined 
directly, but is simply the difference between 100% and 
the sum of the moisture, volatile matter and ash. 

rank) to anthracite (high rank). There are several coal 
quality parameters which vary with rank and can be used 
as rank indicators, including volatile matter, calorific 
value, carbon, hydrogen, oxygen, vitrinite reflectance, 
moisture and others. With the exception of vitrinite re- 
flectance, however, none of these is applicable over the 
entire range of coal ranks. The widely used ASTM rank 
classification (Table 1) uses two separate parameters, 
calorific value for low-rank coals and fixed carbon for 
high-rank coals. For coals which are near the boundary, 
the presence of agglomerating (essentially caking) char- 
acteristics is also used to determine to which group they 
belong. The ASTM system recognizesfour classesof coal: 
lignitic, subbituminous, bituminous and anthracitic, in 
increasing rank order. Each of these is subdivided into 
groups (Table I), which include familiar terms like "semi- 

ULTIMATE ANALYSIS Lth;aciten and"medium-volatile bituminousn, 
Individual samples listed in Appendix 2 are not clas- 

Ultimate analysis involves the determination of the sified into ~ T M  rank cateeories, ~ i s ~ ~ ~ ~ i ~ ~  in the tea. 
percentages of carbon, hydrogen, Oxygen and however, do indicate the range of rankvaluesin~~~endix 
sulphur. If the results are reported on a dry, ash-free for individual deposits. 
basis. the sum of the values of these 5 elements is 100 per 
cent. AU the elements except oxygen are determined COAL PETROGRAPHY 
directly, while oxygen can be determined directly, but is 
usually calculated as the difference between 100 per cent There are several types of microscopic coal analysis, 
and the sum of the other components. and data from the two most common, maceral analysis 

and vitrinite reflectance, are included in this report. Full 
CALORIFIC VALUE 

The energy liberated from a coal under controlled 
conditions in a laboratory is referred to as calorific value 
or specificenergy. It gives aroughindication of the energy 
available during utilization, but does not necessarily pre- 
dict the performance of a coal in specific situations. 

HARDGROVE GRINDABILITY INDEX 
The Hardgrove grindabiity index (HGI) is a mea- 

sure of the ease with which a coal may be ground into a 
powder. Low values (less than 50) represent hard coals. 

FREE SWELLING INDEX (FSI) 
The free swelling index (or crucible swelling number) 

of a coal is a measure of its so-called caking capacity, an 
imoortant indication of its ootential for makine coke. 

descriptions of the principles and techniques of coal 
petrography can be found in Bustin et a[. (1985). 

Macerals are the organic constituents of coal, and 
their quantification by point counting (in reflected light 
under oil immersion) is referred to as maceral analysis. 
Macerals fall into three groups, which differ from each 
other in their reflectance (brightness), morphology and 
reactivity: vitrinite, exinite and inertinite. Results shown 
here (see Appendix 2) include the amounts of vitrinite, 
exinite and the inertinite maceral semifusinite in raw or 
clean coal. 

The reflectance (brightness) of the maceral vitrinite 
increases with increasing rank. W o  types of reflectance - . - 

G u e s  range from 0 (non-c&) to 9. The ideal range is can be measured on a krinite grain, maximum reflec- 
4 to 6 (Ward, 19%) although as a rule different coals are tance, obtained by rotating the microscope stage through 
blended together to provide optimumcharacteristics. For 360' and recording the highest value, and random reflec- 
most western c-dian w k g  coals, FSI is a better tance, the reflectance of the grain in the orientation in 
indicator of coking potential than either fluidity or dila- which it is encountered. In standard practice, the reflec- 
tation tests (Price and Gransden, 1987). tances of 50 vitrinite grains in a sample are averaged, 

leading to determination of mean maximum refldance 
ASTM CLASSIFICATION OF COAL BY (R,,) or mean random reflectance (Rm or Rranaom). In 
RANK this report (Appendix 2), only Rmex values are included. 

Rank classifications are not assigned to reflectancevalues 
The term "rank" refers to the position of a coal with on a sample-by-sample basis in Appendix but 

resped to the metamorphic gradation from lignite (low 
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Group Fixed carbon Calorif~c value Agglomerating 
limit$ limits character 
% dm& WlkB 

Equalor Zess Equal or Less 
greater than greater than 
than than 

I Anthracitic 1 meta-anthracite 98 
2 anthracite 92 98 
3 semi-anthracite 86 92 

4 0 -  

agglomerating 

I1 Bituminous 1 low-volatile 78 86 
bituminous coal 

2 medium-volatile 69 78 
bituminous coal 

3 high-volatile A 69 32.56 
bituminous coal - 

4 high-volatile B 30.24 32.56 
bituminous coal 

5 high-volatile C 26.75 30.24 
bituminous coal 24.42 26.75 

commody 
agglomerating 

agglomerating 

111 Subbituminous 1 sub-bituminous 24.42 26.75 
A coal 

2 sub-bituminous 22.10 24.42 
B coal non- 

3 sub-bituminous 1931 22.10 agglomerating 
C coal 

sion of rank classifications in the text take reflectance rank classes in Western Canadian coals, see Cameron 
values, where present, into account. For discussion of the (1989). 
relationship between vitrinite reflectance and ASTM 
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GEOLOGICAL SETTING OF BRITISH 
COLUMBIA COALS 

Details concerning the geology of the walf~elds and 
individual coal properties in British Columbia are con- 
tained in Paper 1986-3, Coal in British Columbia, as well 
as in numerous other technical publications. This section 
is intended to provide a general overview only, and the 
reader is referred to other sources for more detailed 
information. 

British Columbia coal deposits range from Late 
Jurassic to Tertiary in age, and occur in three of the six 
major tectonic belts. TheInsular Belt contains the Upper 
Cretaceous Vancouver Idand coals. The Intermontane 
Belt contains Jurassic and Cretaceous coals of northwest- 
ern British Columbia, and Tertiary coals of south-central 
British Columbia. The Rocky Mountain Fold and Thrust 
(or Foreland) Belt includes Jurassic and Cretaceous coal 
deposits of northeast British Columbia, known as the 
Peace River coalfield, and Jurassic-Cretaceous coal de- 
posits of southeast British Columbia, known as the East 
Kootenay coalfields. 

PEACE RIVER COALFIELD 

ically in Figure 4. Lower Cretaceous Gething and Gates 
formations contain the major coalresources of theregion. 
Minor coal occurrences have been investigated by explo- 
ration companies in the Jurassic-Cretaceous Minnes 
Group and also in the Upper Cretaceous Wapiti Forma- 
tion (not shown in Figure 4). The Peace River coalfield 
proper occurs in the Inner Foothills of the Rocky Moun- 
tains from north of the Peace River south to the Alberta 
British Columbia border. Coals of the Wapiti Formation 
are not in what has been traditionally known as the Peace 
River coaltield, but occur in the closely associated Outer 
Foothills and Alberta syncline structural zones. All major 
coals in the coalfield are closely associated with marine 
shorelines and within any formation the marine influence 
on coal seams may vary with stratigraphic and lateral 
position; this influence is best reflected in elevated sul- 
phur values (see section on coal quality of the Peace River 
coaltield). 

Minnes Group coals are present throughout the 
coallield but so far have not proved to be as economically 
attractive as those in the overlying Gates and Gething 

Coal deposit locations in the Peace River coalfield formations. M h e s  wal seams tend to be thin. 

are illustrated in Figure 3. These coals occupy a strati- Gethiig Formation coals form a signifcant portion 

graphic interval of over 3000 metres and are found in four of the resource base of the coaltield, and the Gething 

different formations, three of which are shown schemat- Formation is coal bearing throughout. There has been 
minor production from this formation, but at present it is 
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Figure 4. Schematic cross-section of the Peace River coalfield showing stratigraphic relationships and relative coal seam 

positions. The Wapiti Formation (not shown) is approkately 2 000 metres stratigraphicaIly above the tap of the Gates Formation. 
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Figure 6. Schematic stratigraphic sections of the Mist Mountain Formation in the East Kootenay coalfields, showing relative 
coal seam positions and thicknesses. 

not a producer. Formation thickness varies from about 
100 metres at the Alberta British Columbia border in the 
south to over 1000 metres at Carbon Creek in the north. 
In the Sukunka to Quintette region an upper member of 
the Gething Formation contains several major coal seams 
(Legun, 1990). This member pinches out just north of the 
Sukunka deposit (Figure 4). North of Sukunka the coals 
are located in the major body of the Gething Formation 
only, with the major coal development being near the top 
of the formation. At Carbon Creek more than 100 coal 
seams have been identified, but individual seams rarely 
exceed 3 metres in thickness (Legun, 1988). 

Current coal production in the coalfield is from the 
Gates Formation. Coals of this internal are usually thick 
and continuous. They form the major coal resource of the 
coalfield from the Bullmoose area south to the Alberta 
border. Formation thickness decreases from about 350 
metres at the Alberta border to about 60 metres at Peace 
River (Figure 4). Important coal seams are present in the 
formation from the south extreme to just north of the 
Bullmoose mine, where they thin and the formation be- 
comes mainly marine and barren of coal. 

Wapiti Formation coal occurs principally at the base 
of the formation where seam thickness may reach 2 me- 
tres. 

The Peace River coalfield lies mainly in the Inner 
Foothills of the Rocky Mountains. Folding and thrust 
faulting are common within the coal deposits of the belt. 
Structural complications within deposits may range from 

EAST KOOTENAY COALFIELDS 
The distribution of coal deposits in the East 

Kootenay coakields of southeastern British Columbia is 
shown in Figure 5. Three struchually separate coaltields 
are recognized: the Elk Valley, Crowsnest and Flathead 
coalfields. A summary of the geology of the region's coal 
resources is provided in Grieve (1985). 

The Mist Mountain Formation of the Jurassic-Creta- 
ceous Kootenay Group contains essentially all the eco- 
nomic coals in this region. Figure 6 shows generalized 
sections of the Mist Mountain Formation at selected 
locations. The formation averages 500 metres in thickness 
in southeastern British Columbia, with a range from less 
than 200 to greater than 600 metres. Individual seams 
range from less than 1 to greater than 15 metres in thick- 
ness, and cumulatively they comprise between 8 and 12 
per cent of the total stratigraphic thickness of the forma- 
tion at most locations. The seam numbers and names 
included in Figure 6 apply only to the sections where they 
are plotted. As arule, correlation ofindividual coal seams 
on a regional basis is not possible in the East Kootenay 
coalfields. A potential exception to this rule is the signif- 
icant coal zone which occurs at or near the base of the 
formation at most locations throughout southeast British 
Columbia. Examples of this include 5-seam at Sage 
Creek, the Mammoth seam at Byron Creek Collieries, 
and IOA and lOB seams at Line Creek. Marine intluence 
is generally not evident within the Mist Mountain Forma- 

. - 
simple to extreme. In some locations multiple fault re- tlon. 

mats have substantiallv increased seam thickness. Coals The East Kootenay coaltields are within the Front 

the Wapiti Formation are not part of the Inner Foothills Ranges of the Rocky Mountains, a structural province 

belt and are relatively by structural complica- characterized by thrust faults and folds. The distribution 

tions. and shape of the coalfields are controlled by these fea- 
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tures, with large synclines forming the major structures in 
the Crowsnest and Elk Valley coalfields. Because of the 
structural setting, most areas contain strata which are 
moderately to steeply dipping, and which are affected by 
faulting. These deformationalfeatures areimportant fac- 
tors in mine planning but are usually not insurmountable, 
and are often advantageous, especially in cases where 
coal seams are tectonically thickened. An example is the 
Mammoth or Number 1 seam at Byron Creek Collieries, 
which has been thickened by thrust faulting. 

HAT CREEK COALFIELD 
Coal deposits in the Hat Creek coalfield (Figure 7) 

occur in the Hat Creek Coal Formation of the Eocene 
Kamloops Group. The best known part of the Hat Creek 
coalfield is the so-called Number 1 deposit at the north 
end of the coal basin, which was extensively explored 
during the 1970s by B.C. Hydro and Power Authority. The 
coalmeasures in theNumber 1 deposit are approximately 
350 to 560 metres thick, and have been subdivided into 
four coal zones and two rock zones (Kim, 1985). Only one 
of the coal zones, however, the D-zone, is devoid of rock 
partings, and so the bulk of the deposit is composed of 
thinly interbedded coal and rock. This is reflected in the 
high ash content of Hat Creek coal, which will be dis- 
cussed in the next section. Nonetheless, the Hat Creek 
deposits contain one of the thickest coal sections in the 
world. 

The Hat Creek deposits occupy a north-trending 
graben (Church, 1977), wbich is affected by later east- 
trending normal faults. 

MERRITT COALFIELD 
Coal measures at Merritt occupy a depression in 

Triassic volcanic rocks (White, 1947), roughly 11 by 5 
kilometres in area (Figure 7). Other separate coal-bear- 
ing basins occur in the vicinity, including the deposits on 
Quilchena Creek, 20 kilometres to the east. 

The coal deposits near Merritt are assigned to the 
Coldwater beds of the Eocene Kamloops Group. The 
stratiera~hv of the coal measures amears to be hiehlv - - .  . . - 0 

variable. Between five and eight coal seams occur within 
230 metres of strata at a former mine area known as Coal 
Gully (White, 1947). At an adjacent mine area known as 
Coldwater Hi1 sixcoal seams are contained in 140 metres 
of section. Thickness of individual coal seams ranges up 
to 4.5 metres (White, 1947). 

Structure of the Merritt coalfield is also variable. 
Steep dips associated with tight, southeast-plunging folds 
are found in the Coal Gully area, although other parts of 
the coalfield are characterized by moderate southwest 
dips (Cockfield, 1948). 

SIMILKAMEEN COALFIELD 

The Thlameen basin is the smaller of two separate 
basins in the Similkameen coalfield (Figure 7). It is ellip- 
tical in shape and covers approximately 20 square 
kilometres. 

The coal in the Wameen basin is contained in thc 
130-metre-thick middle member of the Allenby Forma- 
tion of the Eocene Princeton Group. Only two coal seams 
of signif~cant thickness are found in the basin, and even 
these are well developed only along the western edge. In 
this area the lower seam averages about 7 metres in 
thickness, while the upper or main seam is 15 to 20 metres 
thick (Wfiams and Ross, 1979). They are separated by 
20 to 25 metres of mudstone. 

The major structure of the lblameen basin is a south- 
east-plunging open syncline. The basin is affected by 
high-angle normal faults, and in some locations the coal 
appears to be affected by thrust faulting (Evans, 1985). 

Coal of workable thickness occurs in the southern 
half of the Princeton basin only, and is contained in the 
so-called coal-bearing member of the Allenby Formation 
of the Eocene Princeton Group (McMechan, 1983). A 
total of eight coal seams or zones has been documented 
in the member, althoughno more than five or sixoccur at 
any one location. The overall stratigraphic thickness of 
the member exceeds 1000 metres. Correlation of seams is 
extremely difficult because of facies changes. The basal 
coal zone of the member, known as the Princeton-Black- 
Blue Flame zone (McMechan, 1983), is the tbickest and 
was the most significant producer. Its thickness is highly 
variable, ranging from 2 to 15 metres; the number of rock 
partings it contains is fairly high at most locations. 

The Princeton basin is a half graben with a major 
normal fault along its easternmargin (McMechan, 1983). 
Strata have been deformed into broad, open, east to 
southeast-trending folds. Small-scale normal and reverse 
faults are common throughout the basin. 

VANCOUVER ISLAND COALFIELDS 
Vancouver Island coals dealt with in this report occur 

in two separate coalfields, the Comox coalfield in the 
north, and the Nanaimo coalfield in the south (Figure 8). 
AU Vancouver Island coals are contained within the 
Upper Cretaceous Nanaimo Group, although the 
Nanaimo coals are younger than those of the Comox 
coalfield. 

The main structures of the Vancouver Island 
coalfields can be summarized as gently warped and tilted 
fault blocks (Muller and Atchison, 1971). Most fault 
blocks are tilted and downthrown to the northeast along 
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northwest-trending faults. Faults in the Nanaimo 
coalfield are more closely spaced and have greater di- 
placement than those in the Comox coallield. 

The Cumberland and Duosmuir members of the 
Comox Formation host the coals of the Comox coalfield 
(Bickford and Kenyon, 1988). AU past and current pro- 
duction is from the Cumberland member only. Its char- 
acteristics are quite variable, although it generally 
contains from one to four coal seams or zones, with the 
thickest individual seam being about 3.5 metres thick. At 
the operating Quinsam Coal mine, west of Campbell 
River (Figure 8), the 2.4 to 4.0-metre-thick coal bed No. 
1, from the basal Cumberland member, is being mined 
(Kenyon et al., 1991). Coals of the Dunsmiur member 
tend to be thin. 

In the Nanaimo coalfield, coals are found in the 
Northfield member of the ExtensionFormation, the New- 
castle member of the Pender Formation, and in the Re- 
serve member of the Protection Formation (Bickford and 
Kenyon, 1988). The Extension Formation hosts the Wel- 
lington and the Little Wellington (No. 2) coal beds, which 
have average thicknesses of 2.5 and 0.5 metres respec- 
tively. Both have contributed to coal production in the 
Nanaimo area. The Pender Formation hosts the formerly 
productive Newcastle andDouglas coal beds. Their aver- 

contains up to 15 coal seams, with individual thicknesses 
ranging between 1 and 5 metres and having an aggregate 
thickness of up to 26 metres. Its overall thickness varies 
from 20 to 170 metres. Quality reported in this catalog 
represents coals in the proposed Crows Nest Resources 
mine plan, which are part of the upper coal sequence. 
They are numbered sequentially upward from 1 to 10. 

The Telkwa coal deposit is characterized by high- 
angle faulting (Schroeter et al., 1986). Faults trend pre- 
dominantly northwesterly, and are of both normal and 
reverse types. T e h a  coal measures are generally pre- 
served in graben structures formed by these faults, and 
are iduenced by broad, open folds and tend to have 
shallow northeast or southwest dips. 

KLAPPAN COALFIELD 

The Klappan coalfield and the adjacent Groundhog 
coalfield are near the north end of the Bowser basin of 
northwestern British Columbia (Figure 9). The hostrocks 
are the Jurassic-Cretaceous Bowser Lake Group, and 
major coal seams at Klappan occur in the Upper Jurassic 
Currier Formation (MacLeod and H i s ,  1990). It con- 
tains up to 25 coal seams, which range from 0.5 to 5.0 
metres or more in thickness. Seams are given letter des- 
ignations, and are numbered upward from A at the base. 

TWO phases of deformation have affected the strata 
of the Mount Klappan area (Moffat and Bustin, 1984). 
The fust phase involved northwest-trending folds and 
minor thrust faults. These structures were later deformed 

age thicknesses are 1.0 and3.0 metres, respectively. There by broad, open, northeast-trending folds and flat-lying 
has been no production of coal from the Protection For- thrust faults. 
mation. 

TELKWA DEPOSIT 
The Telkwa deposit is one of a number of wal-bear- 

ing sedimentary deposits of different agesin the Smithers- 
Hazelton area in northwestern British Columbia (Figure 
9), referred to collectively as the T e h a  coalfteld. It is 
hosted by the lower part of the Lower Cretaceous Skeena 
Group (Palsgrove and Bustin, 1991). 

The Telkwa coal measures are 400 metres-thick con- 
tain coal in two distinct sequences (Schroeteretal., 1986). 
The lower sequence includes up to four coal seams with 
an aggregate thickness of 2 to 12 metres and which indi- 
vidually range from 1 to 6 metres in thickness. Its overall 
thickness ranges from2 to 40 metres. The upper sequence 

BOWRON RIVER COALFIELD 
The BowronRiver coalfield occupies a northwesterly 

trending elongate basin about 25 kiiometres in length 
which lies 45 kilometres east of Prince George (Figure 3). 
Coal deposits occur in the lower portion of an unnamed 
Tertiary (late Paleocene or younger) sequence, that may 
be up to 700 metres thick (Smith, 1989). The coal zone, 
which is up to 35 metres thick, contains an aggregate of 
12 metres of coal, in lenticular seams which attain thick- 
nesses of 1.5 to 3.5 metres. 

The structure of the coalfield is an asymetric graben; 
strata dip moderately to the northeast (Smith, 1989). 
There is significant folding and faulting of the coal mea- 
sures occurs within the basin. 
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QUALITY OF BRITISH COLUMBIA COALS 

The characteristics of specificBritish Columbiacoal- 
mine products are listed in Appendix 1, while quality 
parameters of individual coal seams frop the main 
d ~ e l d s  and basins in British Columbia, excluding ac- 
tive mine properties, are listed in Appendix 2. Data in 
Appendix 1 were contributed by the mines, while the data 
in Appendix 2 were collected mainly from assessment 
reports. Also included in this section are graphs showing 
the relationship between calorific value and ash content 
for certain coalfields, based on data in Appendix 2. 
Graphs showing the relationship between vitrinite reflec- 
tance and volatile matter (daf) for the Peace River, East 
Kootenay and Klappan coalfields are also included in this 
section. Data in these graphs comes from assessment 
reports, but most are not contained in Appendix 2. 

PEACE RIVER COALFIELD 
Coal quality in the Peace River coalfield spans a 

significant range of values due to varied stratigraphic 
positions and thermal maturation histories. Rank of coals 
ranges from low-volatile bituminous to high-volatile bitu- 
minous C. W~thin the disturbed belt, coal ranks generally 
tend to decrease towards the mountains due to the initi- 
ation sequence of thrusting, which was from west to east 
(Kalkreuth and McMechan, 1988). As the strata being 
displaced by thrusting were raised, coalfication slowed 
or ceased relative to equivalent unfaulted strata. 

Starting with the oldest coals in the region, Minnes 
Group coal seams range in rank from bigh to low-volatile 
bituminous. Values in Appendix 2, which represent sam- 
ples from the Monkman property, arelow-volatile, higher 
rank than Gething and Gates Formation coals on the 
same property. Their ash contents are low (4 out of 5 
samples have less than 12 per cent raw ash, air-dried), as 
are their sulphur contents (all samples with less than or 
equal to 0.5 per cent sulphur). 

Gething Formation wals are of economic interest 
primarily from the Peace River to the Sukunka River 
(Figure 4). The rank of Gething Formation coals within 
this area, based on proximate analysis and vitrinite reflec- 
tance of samples in Appendix 2, ranges from low-volatile 
to high-volatile A bituminous. Lowest ranks occur in the 
upper part of the formation at Carbon Creek, while the 
highest ranks occur on the Burnt River property. Farther 
south, Gething Formation coals on the Monkman prop 
erty appear to be near the boundarybetween mediumand 
low-volatile in rank. Figure 10 shows the correlation be- 
tween vitrinite reflectance (Rmax) and volatile matter 
(daf) for clean Gething Formation coals (I = -0.89). The 
degree of scatter of the data in this graph (and also the 

similar graphs in Figures 12 and 14) is primariiy due to 
factors other than rank, such as maceral composition and 
nature of mineral matter, which influence volatile matter 
contents. Moreover, there can be significant variations in 
reflectance reading results between different petro- 
graphic labs. 

Ash values (air-dried) of raw Gething Formation 
samples included in Appendix 2 range from less than 5 to 
greater than 36 per cent, and average 14.2 per cent. Free 
swelling index (FSI) values on these same raw coals range 
up to 85, with an average of less than 4; the most corn- 
monly occurring value is 1.5. Calorific values (air-dried) 
on raw Gethiig Formation coals included in Appendix 2 
range from 21.23 to 33.69 megajoules per kilogram, and 
average 29.75. There is a strong negative correlation (I = 
-0.94) between calorificvalue and ash content in rawcoals 
( F w e  ll), so that ash content is the main factor influ- 
encing heat content. Hardgrove grindabity index (HGI) 
values in the raw Gething coals range from 47 to 87, with 
a mean of 59. Values of sulphur given in Appendix 2 are 
highly variable, with a range in raw, air-dried samples of 
0.24 to 2.49 per cent, and an average of 0.79 per cent. 
However, 80 per cent of these samples have sulpur con- 
tents of 0.75 per cent and lower. The highest sulphur 
values are associated with seams in close proximity to 
marine strata, including the Bud seam, which is almost 
directly overlain by the marine Moosebar Formation 
(Figure 4). %trinite contents in the raw and clean coals 
combined (8 samples total) range from 28.7 to 86.5 per 
cent and average 52.0 per cent. 

Gates Formation coals are presently being produced 
from the Bullmoose and Quintette deposits. These coals 
produce an excellent low-sulphur metallurgical product. 
Oxidized portions of these seams are mined and sold as 
low-sulphur thermal coals. Mine products include low- 
sulphur, medium-volatile metallurgical coals (Appendix 
1) and thermal coals. 

The rank of raw Gates Formation coals, based on 
proximate and vitrinite reflectance analysis of samples 
included in Appendix 2, is mainly medium-volatile bitu- 
minous. Some high-volatile A and low-volatile bitumi- 
nous wals are also included; the latter all ouw on the 
Belcourt property. The correlation between vitrinite re- 
flectance (Rmax) andvolatile matter (daf) for clean Gates 
Formation coals is shown in F~gure 12 (I=-0.85). Ash 
values (air-dried) of raw Gates Formation samples in- 
cluded in Appendix 2 range from less than 5 to greater 
than 46 per cent, and average 18.8 per cent. Free swelling 
indexvalues on these same raw coals range up to 8.5, with 
an aver* of of tha1155; the most mmonly occurring 
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Figure 10. Relationship betwecn volatile matter (daf) and mean maximum vitrinite reflectance for clean coals of the Gething 
Formation in the Peace River coalfield. AU data are from assessment reports. 

Peace River - Geth~ng Forrnat~on 

35, 
C a l o r ~  f i c  value (MJ/kg) 

I 

- regression 
1 ine 

Fish content ( % I  

Figure 11. Relationship between calorificvalue and ashcontent (air-dried) for raw uralsof the Gething FomationinthePeace 
River coalf~eld. AU data are contained in Appendix 2. 
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Figure 12. Relationship between volatile matter (daf) and mean madmum vitrinite reflectance for clean coals of the Gates 
Formation in the Peace River coalfield. All data are from assessment reports. 
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East Kootenay Coalfields 
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Figure 14. Relationship behueen volatile matter (daf) and mean maximum vittinite reflectance for dean coals of the East 
Kootenay coalfields. AU data are from assessment reports. 

value is 4. Calorific values on raw coals (air-dried) range position and geographic location. The influence of strati- 
from 22.78 to 31.04 megajoules per kilogram, and average graphic position is &mpounded, when classifying rank by 
27.83 (six sam~les onlv). There is a strong negative corre- volatile matter content, by a general up-section increase . , - - 
lation (I = -0.99) between calorificvalue and ash content 
in raw Gates Formation coals (figure 13). so that ash 
content is the main determinant of heat content. 
Hardgrove indexvalues in the raw Gates coalsrange from 
64 to 98, with a mean of 79. Values of sulphur (air-dried, 
raw) in Appendix 2 range from 0.21 to 0.78 per cent, with 
a mean of 0.45. S i f i v e  per cent of the samples have 
sulphur contents less than 0.5 per cent. Vitrinite contents 
in the clean Gates Formation coals range from 33.0 to70.3 
per cent, and average 57.6 per cent. 

Wapiti Formation coals investigated to date occur at 
one stratigraphic horizon, within a few metres of the 
formation base. On the basis of calorific value (moist, 
mineral matter-free) of values in Appendix 2, rank of 
Wapati coal is high-volatile bituminous C. Ash values 
(air-dried) are in excess of 20 pcr cent, and sulphur values 
are low. Hardgrove index values indicate a relatively hard 
coal. 

EAST KOOTENAY COALFIELDS 
The East Kootenay coalfields of southeastern British 

Columbia contain coals which range in rank from high- 
volatile B to low-volatile bituminous. Rank of any given 
seam is dependent on stratigraphic position, structural 

in reactive maceral contents (~ameroi, 1972). Structural 
position influences rank because of the importance of 
post and/or syn-Laramide coalification (Pearson and 
Grieve, 1985; Grieve, 1991). Geographic location influ- 
ences rank through the effect of regional rank variations. 

Example product characteristics (Appendix 1) in- 
clude metallurgical, semi-coking and thermal coals. Most 
are medium-volatile in rank, although one high-volatile 
coking coal is currently produced. AU product coals from 
southeast British Columbia are low in sulphur. 

Based on proximate and petrographic analysis of raw 
samples included in Appendix 2, coal rank in the East 
Kootenay coalfields ranges from high-volatile A to low- 
volatile bituminous. Of those properties listed in Appen- 
dix 2, the Elk River property and Parcel 82 of the 
Dominion Coal Block have the greatest proportion of 
low-volatile coals (high rank), whiletheHosmer-Wheeler 
property and adjacent Parcel 73 of the Dominion Coal 
Block have the greatest proportion of high-volatile coals. 
Figure 14 displays the correlations between vitrinite r e  
flectance (Rmax) and volatile matter (daf) for clean Mist 
Mountain Formation coals (r = -0.93). Ash values (air- 
dried) of raw samples included in Appendix 2range from 
less than 6.5 to greater than 37 per cent, and average 20.4 
per ccnt. The FSI valucs on t h m  m e  raw coals range 
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Figure 15. Relationship behueen calorific value and ash wntent ( d q  basis) for raw coals of the East Kootenay coalfields AU 
data are contained in Appendix 2. 
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Figure 16. Relationship between calorific value and ash wntent (dry basis) for raw coals of the Hat Creek Number 1 deposit 
AU data are wntained in Appendix 2. 



up to 8.5, with a mean of 4.0; the most commonly occur- 
r i q  value is 2.5. Caloritic values (dry) on the raw East 
Kootenay coals range from 20.26 to 29.U megajoules per 
kilogram, with a mean of 24.36. There is a strong negative 
correlation (r = -0.99) between calorific value and ash 
content in raw coals ( F i i e  L5), implying that ashcontent 
is the main factor determining heating value. The HGI 
values in the raw coals range from 74 to 112, with a mean 
of 92. Values of raw sulphur (dry basis) in Appendix 2 
range from 0.36 to 0.95 per cent, with an average of 0.57. 
Half of the samples have sulphur values less than 0.5 per 
cent. Vitrinite contents in the clean wals range from 31 
to 86.9 per cent, with a mean of 59 per cent. On average, 
vitrinite contents tend to increase up-section (Cameron, 
19~2). 

HAT CREEK COALFIELD 
Rank of coals in the Hat Creek coalfield ranges from 

lignite to sub-bituminous (Smith, 1989; Goodarzi, 1985). 
Ash contents of Hat Creek coal are relatively high; for 
example, ash in the seven raw samples included in Ap- 
pendix2 ranges from26.0 to 51.8per cent (drybasis),with 
a mean of 36.2. Calorific values (dry basis) of the raw 
samples in Appendix 2 range from 11.45 to 21.42 
megajoules per kilogram, with a mean of 17.34. There is 
a strong negative correlation (r = -0.999) between calo- 
rific value and ash (Figure 16), so that ash is the main 
determinant of heat content of Hat Creek coal. One HGI 
value of 58 is included. Sulphur values (dry basis) are low, 
with a range of 0.23 to 0.79 per cent. 

MERRITT COALFIELD 
Rank of coals in the Merritt coalfield ranges from 

high-volatile A to high-volatile C bituminous (Smith, 
1989). Based on calorificvalue (ma9 and reflectance, the 
nine clean samples listed in Appendix 2 are mainly high- 
volatile A in rank. The FSI values range from 1.5 to 7.5, 
with a mean and mode of 3. Calorific values (air-dried) of 
the clean samples inAppendix2 range from30.03 to 34.17 
megajoules per kilogram, with a mean of 31.12. Sulphur 
values in Merritt clean wals (Appendi 2) range from 
0.49 to 0.83 per cent, with a mean of 0.67 per ceut, with 
six of the nine samples having sulphur values between 0.5 
and 0.75 per cent. There are only two petrographic anal- 
yses in Appendix 2, but these suggest that at least some 
Merritt coals are vitrinite rich. 

SIMILKAMEEN COALFIELD 

Rank of coals in the 'Mameen basin ranges from 
high-volatile C to high-volatile B bituminous (Wfiams 
and Ross, 1979), although vihinite reflectance values as 
high 0.86 per cent (high-volatile A) have been reported. 

The three raw coal samples in Appendix2, however, have 
calorific values (ma0 typical of high-volatile C coals. 
These same samples have ash contents (air-dried) rang- 
ing from 33.9 to 46.7 per cent. Air-dried calorific values 
range form 14.79 to 17.98 megajoules per kilogram. The 
HGI values are less than 50, indicating a hard coal. Sul- 
phur values range from 0.42 to 0.66 per cent. 

Coal rank in the Princeton basin ranges from lignite 
to high-volatile B bituminous, with most of the former 
production from the sub-bituminous A to high-volatile C 
bituminous category (Smith, 1989). The two examples 
cited in Appendix 2 represent mine-run coal from two 
separate seams and collieries. Their rank appears to be 
sub-bituminous, based on calorific values (maf). Their 
ash values are low, moisture contents are high, and sul- 
phur values are low. 

VANCOUVER ISLAND COALFIELDS 

The Comox coalfield contains coals predominantly 
of high-volatile A and B bituminous rank (Smith, 1989), 
although local occurrences of cod of much higher rank, 
related to igneous activity, are known (Kenyon and 
Bickford, 1989). Values of calorificvalue (maf) in Appen- 
dix 2 cod im  the general rank range. Quinsam coal prod- 
uct is a high-volatile thermal coal with 13.5 per cent ash 
and 1.0 per cent sulphur (Appendix 1). 

The average ash content (air-dried) of the four raw 
coal samples from the Chute Creek exploration property 
that are inAppendix2is 24.8per cent. The calorificvalues 
of the same four samples range from 18.69 to 25.60 
kilojoules per kilogram. Sulphur values of the four Chute 
Creek samples range from low (0.47 per cent) to high 
(2.97 per ceut). 

The Nanaimo coalfield contains coals of high-volatile 
A and B bituminous rank (Smith, 1989; Kenyon and 
Bickford, 1989). Four of the five values cited in Appendix 
2 represent four formerly productive seams, while the 
ffith set represents raw analyses for one seam, possibly 
the Wellington seam, on the Wolf Mountain exploration 
properly. Calorific values (maf) for these five coals, to- 
gether with vitrinite reflectance of the Wolf Mountain 
sample, confirm the rank range given above. Ash values 
(air-dried) of the five samples in Appendix 2 range from 
10.5 to 193per cent. Air-dried calorificvalues range from 
26.38 to 28.19 megajoules per kilogram, and 
sulphur values range from 0.42 to 1.12 per cent. The 
vitrinite content of the Wolf Mountain sample is high 
(73.5 per cent, raw basis). 
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Figure 17. Relationship between calorific value and ash content (air-dried) for coals of the Telkwa deposit. All data are 
contained in Appendix 5 and represent weighted averages for each coal seam. 
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Figure 19. Relationship between calorific value and ash content (air-dried) for coals of the Klappan coalfield. AU data are 
contained in Appendix 2. 

TELKWA DEPOSIT 
Data from the T e h a  deposit cited in Appendix 2 

represent weighted averages ofraw coal drii-core of each 
of seams 1 to 10. Based on proximate and caloritic value 
determinations listed in Appendix 2, Telkwa coals are 
high-volatile A in rank. Ash values in these raw coals 
range from 16.0 to 25.1 per cent, with a mean of 19.7 per 
cent. Values of FSI range from 1.0 to 3.5, with a mean of 
1.5 and a mode of 1.0. Calorific values in raw coal (air- 
dried) range from 24.U to28.87megajoulesper kilogram, 
with a mean of 26.84. Calorific value is inversely propor- 
tional (r= -0.92) to ash content ( F i e  17). Sulphur val- 
ues in T e h a  clean coals inAppendix2 (air-dried), range 
from 0.65 to 2.07 per cent, with a mean of 1.17 per cent. 
Half of the samples have sulphur values less than 1 per 
cent. 

KLAPPAN COALFIELD 

Coals in the Klappan coalfield which are listed in 
Appendix 2, representing the Hobbit-Broatch and Lost- 
Fox deposits in the Mount Klappan area, are anthracitic 
in rank, based on vitrinite reflectance analysis. Variation 
of volatile matter (dry, ash-free) with vitrinite reflectance 
in raw Klappan coals is shown in F w e  18, together with 
the variation in the same parameters in raw Peace River 
and East Kootenay coals, for comparison. Raw ash con- 

tents (air-dried) in Appendix 2 range from less than 14 to 
greater than 42 per cent, with a mean of 29.5 per cent. 
Raw calorific value (air-dried) ranges from 18.09 to 2956 
megajoules per kilogram, with a mean of 23.41. Calorific 
value is inversely related (r = -0.99) to ash content (Fig- 
ure 19), suggesting that ash wntent is the main factor 
controlling heat wntent of Klappan coals. The HGI val- 
ues on raw coals range from 40 to 79, with a mean of 54. 
Sulphur values on raw coals range from 0.33 to 3115 per 
cent, with a mean of 0.70 per cent. Over 70 per cent of the 
samples have sulphur values less than 0.75 per cent. 
%trinite contents of two of the samples from the Hobbit- 
Broatch area are in the neighbourhoodof 50 per cent (raw 
basis). 

BOWRON RIVER COALFIELD 
Rank of Bowon River coals is in the high-volatile C 

and B bituminous range. Moist, ash-free calorific values 
(Appendix 2) cod-& this. Values of ash in raw coals 
included inAppendi2 range from 23.65 to 33.36per cent 
(air-dried). Calorific values (also air-dried) range from 
19.33 to 23.12 kilojoules per kilogram. Calorific value 
appears to increase with decreasing ash content. The 
HGI value of the one raw bulk sample included in Ap- 
pendix 2 is 58. Sulphur values on the three raw core 
samples in Appendix 2 range from 1.11 to 1.22 per cent 
(air-dried). 
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QUALITY OF BRITISH COLUMBIA COALS 
(MINE PRODUCTS) 

HGI Hardgrove gr indabi i  index 

Listed in alphabetical order by property name. AU data 
submitted by mining companies. 
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PROPERTY: BALMER 
Region: East Kootenay 
Company: Westar M i  Ltd. 
Product name or designation: Balmer Met 
Utilization: coke making 

Proximate analysis 
Basis of reporting: air dried 
Moisture: 15% 
Ash: 9.5 (05% tolerance) 
Volatile matter: 21.0-24.0% 
Fixed Carbon: 68.0-65.0% 

Calorific value: 32.0 UT/kg 
7650 kcaVkg 
13,800 BTUAb 

Basis of reporting: gross air dried 

Ultimate analysis 
Basis of reporting: dry 
Carbon: 82.00% 
Hydrogen: 4.48% 
Nitrogen: 1.10% 
Sulphur: 0.40% 
Oxygen: 2.32% 

FSI: 6-8 

HGI: 80-100 

PROPERTY: BALMER 
Region: East Kootenay 
Company: Westar Mining Ltd. 
Product name or designation: Balmer Thermal 
Utilition: thermal 

Proximate analysis 
Basis of reporting: air dried 
Moisture: 1.5% 
Ash: % 
Volatile matter: 19.5-23.5% 
Fixed Carbon: 63.0-59.0% 

Calorific value: 28.5 MJ/kg 
@3oo kc* 
l2,UX) BTUAb 

Basis of reporting: gross air dried 

Ultimate analysis 
Basis of reporting: dry 
Carbon: 73.10% 
Hydrogen: 4.25% 
Nitrogen: 1.12% 
Sulphur: 0.51% 
Oxygen: 4.74% 

HGI: 90-100 

Partial ash analysis 
SiOz: 63.2% i d  ash analysis 

Alz03: 27.7% SiOz: 61.0% 

Fe203: 2.5% A1203: 27.3% 

MgO: 0.4% Fez03: 2.9% 

CaO: 1.9% MgO: 0.9% 

NazO: 0.1% CaO: 2.6% 

K2O: 0.5% NazO: 0.1% 

P205: 0.8% K2O: 0.8% 
9 0 5 :  0.7% 

Other information: baselacid ratio 0.058 Other information: baselacid ratio 0.081 



PROPERTY: COAL MOUNTAIN COAL 
Region: East Kootenay 
Company: Byron Creek Collieries 
Product name or designation: Thermal 
Utilization: thermal power generation (domestic and 
export); smelting 

Proximate analysis 
Basis of reporting: as shipped 
Moisture: 8.0% 
Ash: 15.1% 
Volatile matter: 22.6% 
Fixed Carbon: 54.3% 

Calorific value: 26.7 UT/kg 
6370 kcaVkg 
11,500 BTU/lb 

Basis of reporting: as shipped 

Ultimate analysis 
Basis of reporting: as shipped 
Carbon: 663% 
Hydrogen: 3.7% 
Nitrogen: 0.6% 
Sulphur: 0.3% 
Oxygen: 5.96% 

FSI: 1.5-2 
HGI: 78 

PROPERTY: COAL MOUNTAIN COAL 
Region: East Kootenay 
Com~anv: Bvron Crcek Collieries , * 
product name or designation: Weak Coking Coal 
Utilization: blend in coke making 

Proximate analysis 
Basis of reporting: as shipped 
Moisture: 8.0% 
Ash: 11.0% 
Volatile matter: 21.5% 
Fixed Carbon: 59.5% 

Calorif~c value: 28.6 MJ/kg 
6840 kcaVkg 
12,300 BTU/lb 

Basis of reporting: as shipped 
Ultimate analysis 
Basis of reporting: as shipped 
Sulphur: 0.30% 
FSI: 2.5-5 
HGI: 78 

Partial ash analysis 
SiOz: 51.4% 
,41203: 32.5% 
Fez03: 2.8% 
Mgo: 1.2% 
cao: 5.3% 
NazO: 1.0% 
KzO: 0.5% 
PzOs: 0.4% 

Geologiical Survey Bmnch 
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PROPERTY. FORDING RIVER PROPERTY: FORDING RIVER 

Region: East Kootenay Region: East Kootenay 

Company: Fording Coal Limited Company: Fording Coal Limited 

Product name or designation: Fording River Standard Product name or designation: Fording River Medium 

Utilization: coke making Volatile 
Utilization: coke making 

Proximate analysis 
Basis of reporting: air dried 
Residual moisture: 1.0% 
~ s h :  9.5 (05% tolerance) 
Volatile matter: 21.0-24.0% 
Fixed Carbon: 65.5-69.0% 

Sulphur: 0.45% maximum 

Calorific value: 35.8 MJkg 
8550 kcaVkg 
15,400 BTUflb 

Basis of reporting: dry, ash free 

Ultimate analysis 
 asi is of reporting: air dried 
Carbon: 80.56% 
Hydrogen: 4.69% 
Nitrogen: 1.21% 
Sulphur: 0.40% 
Oxygen: 3.14% 

FSI: 6-8 

HGI: 82 

Partial ash analysis 
SiOz: 58.20% 
&03: 30.58% 
Fez03: 3.86% 
MgO: 0.50% 
CaO: 1.96% 
NazO: 0.08% 
KzO: 0.82% 
PzOs: 1.52% 

3 

g Other information: baselacid ratio 0.08 
* 

Proximate analysis 
  as is of reporting: air dried 
Residual moisture: 1.0% 
Ash: 8.0 (0.5% tolerance) 
Volatile matter: 26.0-29.0% 
F i d  Carbon: 61.0-64.0% 

Sulphur: 0.70% maximum 

Calorific value: 35.6 MJkg 
8500 kcaVkg 
15,300 B T U h  

Basis of reporting: dry, ash free 

Ultimate analysis 
 is of reporting: air dried 
Carbon: 79.70% 
Hydrogen: 4.78% 
Nitrogen: 1.42% 
Sulphur: 0.68% 
Oxygen: 4.05% 

FSI: 6-8 

HGI: 78 

Partial ash analysis 
SiOz: 61.51% 
Alzo3: 27.75% 
Fez03: 3.U)% 
MgO: 0.55% 
CaO: 1.86% 
NazO: 0.07% 
KzO: 1.34% 
PzOs: 1.68% 

Other information: baselacid ratio 0.07 



PROPERTY: FORDING RIVER PROPERTY: GREENHILLS 
Region: East Kootenay Region: East Kootenay 

Company: Fording Coal Limited Company: Westar Mining Ltd. 
Produd name or designation: Fording River High Vola- Product name or designation: Greenhills Standard Met 

tile Utilization: coke making 
Utdimtion: wke making 

B 
Proximate analvsis i 

Proximate analysis 
 asi is of reporting: air dried 
Residual moisture: 1.0% 
Ash: 6.5 (0.5% tolerance) 
Volatile matter: 29.0-32.0% 
F i d  Carbon: 60.0-63.0% 

Sulphur: 0.60% maximum 

Calorific value: 

- ~ 

Basis of reporting: air dried 
Moisture: 1.5% 
 AS^: 7.0% (0.50% tolerance) 
Volatile matter: 25.5-29.0% 
Fixed Carbon: 62.5-66.0% 

Calorific value: 32.9 MJkg 
7850 kcaVkg 
14.lGU BTUflb 

Basis of reporting: gross, air dried 

Ultimate analysis 
 asi is of reporting: dry, ash free ~ a s l s  or repo 

Pn-hn... P, 0' 

ltimate analysis 
asis of reporting: air dried 

Carbon: 80.34% -- . C I C O I  

Other information: dilatation, 40-70; fluidity, UX)-600; 

other information: baselacid ratio 0.11 



PROPERTY: GREENHILLS 
Region: East Kootenay 
Company: Westar Mining Ltd. 
Product name or designation:  ree en bill^ Utilization: thermal 

Utilization: thermal 
Proximate analysis 
Basis of reporting: air dried 

Proximate analysis 
Basis ofreporting: air dried Moisture: 3.0% (average) 

Moisture: 1.5% Ash: 13.5% 

Ash: 16.0% (1% tolerance) Volatile matter: 36.5% 

Volatile matter: 27.0% (1.5% tolerand F i d  Carbon: 47.0% 

Fixed Carbon: 55.5% 
Calorific value: 27.2 MJ/kg 

6500 kcaVkg 
11,700 BTWlb 

Basis of reporting gross air dried 

reporting: gross, air dried 
Ultimate analysis 

Ultimate analysis Basis of reporting: dry 

Basis of reporting: dry Carbon: 70.1% 

Carbon: 72.65% Hydrogen: 4.6% 
Nitrogen: 0.9% 
Sulphur: 1.0% 
Oxygen: 95% 

HGI: 48 

Partial ash analysis (typical result) 
SiOz: 385% 
&03: 27.3% 

Partial ash analysis Fez03: 10.7% 
MgO: 0.3% 
CaO: 16.6% 
NazO: 0.2% 
KzO: 0.1% 
PzOs: 0.6% 



PROPERTY. QUINTEITE 
Region: Peace River 
Company. Quintette Coal C i t e d  
Product name or designation: Quintette Metallurgical 
Coal 
U tk t i on :  coke ma!&g (Japanese steel industry) 

Proximate analysis 
Basis of reporting: average, air dried 
Moisture: 0.75% 
Ash: 9.5% 
Volatile matter: 22.9% 
Fixed Carbon: 66.8% 

Calorif~c value: 32.4 MJkg 
n45 k&g 
l3940 BTUflb 

Basis of reporting: air dried 

Ultimate analysis 
Basis of reporting: dry 

Carbon: 82% 
Hydrogen: 4.3% 
Nitrogen: 0.8% 
Sulphur: 0.4% (air dried) 
Oxygen: 3.0% 

FSI: 7 
HGI: 82 

Partial ash analysis 
SiOz: 60% 
A203: 22% 
Fe203: 4.5% 
Mgo: 1.5% 
CaO: 4.0% 
NazO: 0.5% 
KzO: 1.2% 
P205: 0.75% 
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Table 
item 

1 
2 

3 
4 

5 

8 
7 
8 
9 
I0 

I I 
I2 
I3 
I4 
I5 

I8 
I7 
I8 
I9 
PO 

21 
2? 
23 
24 
25 

16 
27 
16 
29 
30 

31 
.%' 
39 
SI 
35 

&,&, Y10 Mine Diokson 
tWsmm Fue'crup. #1 Mine Diokson 

Nanaimo ~~~~l~~ 
Nanalmo Nevoastle 

Nanalmo 
Nanalm 

~ ~ h w ~  Extension Dlckson 
MnWehtMh, Dickson 

WdfMh. A.R. 177 Nanaimo Cwe, raw 

15 Mhe Nanaimo 
Nanaimo 
Nanalmo 
Nandmo 
Nanaimo 

Skwna 
Skeena 
Skeena 
Skeena 
Skeena 

Skeena 
Skeena 
Skeene 
Skeena 
Skeena 

Bower Lake 
h e r  Lake 
Bower Lake 
h e r  Lake 
Bowser Lake 

comox 
Mmox 
Canox 
Cornox 
m o x  

Tdkwa 
Tdkwa 
Tdkwa 
Tdkwa 
Telkwa 

Telkwa 
Tdkwa 
Tdkwa 
Tdkwa 
Tdkwa 

Cwe, raw 
Core. raw 
Core. ran, 
Core. raw 

Core. raw 
Core, raw 
Cwe, raw 
Cora, raw 
Core, raw 

Core, raw 
core, raw 
Cora, raw 
Core, raw 
Core, raw 

Core. raw 
Core. raw 
Core, raw 
Core, raw 
Con. raw 

A.R. 701 
A.R. 701 
A.R. 701 
A.R. 701 

-mom East 
Ooathm East 
Goamom Eapt 
Ooauwm EM 
Ooathom East 

A.R. 239 
A.R. 239 
AR. 239 
A.R. 239 
A.R. 239 

w e m t d  avg. 
Welghtd avg. 
weigMed avg. 
weighted avg. 
Weighted avg. 

32.52 3.5 clean 
34.79 1.0 dean 
34.26 1.0 dean 
33.36 2.0 dean 
32.02 1.0 dean 

Goamom East 
Ooamom Esat 
Oonhom East 
G m o m  East 
Goemom East 

A.R. 239 
AR. 239 
AR. 239 
A.R. 239 
A.R. 239 

weighled avg. 
weighted avg. 
WeigMed avg. 
Weighted avg. 
W e i w  avg. 

33.12 1.0 dean 
33.88 1.5 dean 
32.89 1.0 dean 

~~ 

37.09 1.5 dean 
35.89 2.0 dean 

W p e n  
W p n  
KlaPpan 
Klappen 
K W w n  

W,Broach 
Hnbbil-Broach 
Hobbit-Broach 
Hobbit-Bmadr 
Hobbit.Broach 

A.R. 695 
A.R. 695 
A.R. 895 . .. . . . . . . 
A.R. 695 
A.R. 895 

Hobbit-Broach 
Hobbit-Bmad 
HobKi-Broad 
Hobbit-Broad 
Hobblt-Broad 

A.R. 695 
k R .  695 
A.R. 695 
A.R. 695 
A.R. 6% 

h e r  Lake 
Bowser Lake 
Bower Lake 
Bowser Lake 
h e r  Lake 

Bowser Lake 
bwser Lake 
Bowser Lake 
Bowser Lake 
Bowser Lake 

Bowaer Lake 
Bowaer Lake 
Bowaer Lake 
Bowser Lake 
80wer Lake 

E 
G 

G U D W  
H 
I 

I k iwr  
l m r  

J 
K 
K 

D 
E 
E 
F 
F 

core. raw 
core, raw 
core, raw 
core, raw 
core, raw 

core, raw 
core, raw 
Core, raw 
Core, raw 
core, raw 

core, raw 
Core, raw 
Core, raw 
Core, raw 
Cws. raw 

A.R. 6% 
A.R. 6% 
A.R. 6% 
A.R. 695 
A.R. 6% 

Lost-Fox 
Lost-Fox 
Lost-Fox 
Lo#-FOX 
Lost-Fox 

A.R. 707 
A.R. 707 
A.R. 707 
A.R. 707 
A.R. 707 



Table 
Item 

1 
2 

3 
4 

5 

8 
7 
8 
9 
10 

11 
12 
13 
14 
15 

18 
17 
18 
19 
L1) 

21 
P 
23 
24 
25 

28 
27 

39 

31 

3.9 
34 
35 

38 
37 
.?a 
39 
40 

Basla Cal.val. HGI Moldum Sulphur Hydm~ar Baals vnflnlt. &mC 
CalorlRc value (mat) RSW' WI Carbon oxygen Rm.x Exlnlt. hulnlt. RmV 

(MJkg) (kcallkp) ( B m  (BTUflb) (XI (%) (%) (%) ) (XI W) (%I (%) &) b n  

26.38 gMO 11340 ad 14052 0.45 ad 
27.40 6544 11780 ad 13432 1.12 ad 

28.01 6689 12040 ad 14198 0.51 ad 
28.19 6733 12120 ad 13931 0.74 ad 

28.12 67l7 1 m O  ad 14205 14.89 0.42 71.71 5.57 6.08 ad 0.74 73.50 2.20 12.20 raw 

28.91 6906 12430 ad 15085 2.60 ad 
25.27 6035 lOBMl ad 13411 0.95 ad 
18.89 4463 8633 ad 12710 0.73 ad 
25.60 6113 llWD ad 13651 2.97 ad 
23.58 5630 10130 ad 13329 0.47 ad 

26.31 8285 11310 ad 14709 0.85 ad, clean 
25.38 8059 10903 ad 14726 0.81 ad. dean 
24.13 5764 10380 ad 14560 1 .22 ad. dean 
27.33 6528 11750 ad 14442 0.96 ad, clean 
27.57 6586 11854 ad 14813 0.85 ad. clean 

28.20 6258 11260 ad 14523 0.66 ad, clean 
28.70 6378 11480 ad 14807 1.32 ad, clean 
27.93 6671 12010 ad 14832 1.15 ad, clean 
28.67 8996 12410 ad 15134 1.75 ad, clean 
28.02 6693 12050 ad , 15238 2.07 ad. clean 

28.33 6770 12180 ad 14706 59 raw 0.75 17.19 0.48 75.33 2.82 2.62 ad 3.72 
24.15 5768 10380 ad 14585 43 raw 0.86 28.83 3.05 63.00 2.26 1.31 ad 3.55 
24.66 5890 lOBW ad 14261 43 raw 1.48 25.67 0.51 66.07 2.13 3.21 ad 3.55 
21.06 5030 9050 ad 14092 43 raw 1.57 35.78 0.42 57.37 2.42 1.75 ad 3.79 
24.85 5935 low ad 14361 55 raw 1.14 25.63 0.59 66.90 2.58 2.39 ad 

24.93 5954 10720 ad 14717 61 raw 1.34 27.16 0.56 65.51 2.23 2.40 . ad 3.56 
P.61 5403 9720 ad 14306 47 raw 1.85 32.05 0.67 59.71 2.09 2.64 ad 3.65 51.20 0.00 28.10 raw 
24.09 5754 10380 ad 13923 43 raw 1.43 25.59 0.65 6832 2.70 2.41 ad 3.37 
19.47 4850 8370 ad 13987 46 raw 1.77 40.16 1.26 52.07 1.66 2.27 ad 3.54 
21.60 5159 9290 ad 14134 61 raw 1.50 34.27 1.00 58.06 216 2.15 ad 3.27 

26.73 6882 12350 ad 14883 40 raw 1.63 16.91 0.47 74.95 2.41 2.71 ad 3.76 
27.30 6521 11740 ad 14319 67 raw 2.04 16.01 0.47 73.17 2.26 3.33 ad 3.52 46.10 0.04 40.54 raw 
26.W 8217 11190 ad 14359 1.13 22.07 0.63 69.33 2.39 3.64 ad 3.47 
'23.09 5515 9930 ad 13795 45 raw 1.75 28.02 0.54 65.72 2.42 0.89 ad 3.54 
20.93 5MX1 9030 ad 13945 ' 57 raw 1.67 35.46 0.60 57.73 2.16 1.66 ad 3.38 

Zl.71 5185 9330 ad 13994 55 raw 0.81 53.33 0.35 61.44 2.07 1.44 ad 
29.56 7060 12710 ad 14738 59 raw 1.00 13.76 0.48 80.11 2.89 0.96 ad 
27.95 6676 12MO ad 14702 45 raw 0.66 18.24 0.42 73.43 2.48 3.72 ad 
16.09 1 7780 ad 13449 56 raw 2.89 42.15 1.07 48.94 1.67 4.72 ad 
21.66 5173 9310 ad 14513 49 raw 1.23 35.85 0.47 57.55 1.89 2.39 ad 



C c m ~ d  P m w  pn R.hnnce 5 . m ~   on 
or basin w h  unn soam T y P  R . F W  

(x) 

Mappen ~ost-FOX A.R. 707 Bowaer Lake G core, raw 98.6 
Klappen ~ost-FOX A.R. 707 Bowser ~ a k e  H ~ w s ,  raw 90.6 
MW Lost-FOX A.R.707 Bower Lake H Cwe. raw 97.9 
W p a n  Lost-Fox A.R. 707 Bower Lake i Cwe, raw lW.O 
WPpen Lost-Fox A.R. 707 h e r  Lake I Core. raw 93.6 

mppen ~ost-FOX A.R.707 h e r  Lake K core, raw 1w.o 
w p e n  ~ o s t - ~ o x  A.R. 707 Bowser ~ a k e  K core. raw 85.7 
Mappan LDseFox A.R. 707 BDwsar Lake L Core. raw 94.6 
Mappen ~ml-FOX A.R. 707 ~wroer Lake L Cws. raw 1 W.0 
bppan Lost-Fox A.R. 707 BavoerLeke M Cwe, raw 838 

m n  Lost-FOX A.R. 707 SOwserLake M UWBr Core. raw 100.0 
Klappsn ~ost-Fox A.R. 707 Bower Lake N Core, raw 90.9 
Klappan Lost-Fox A.R. 707 Bowser Lake 0 Core, raw 91.1 
Mappen ~ost-FOX A.R.707 h e r  Lake o Core. raw 75.8 

E. Kootenay - C& South Hill A.R. 385 Mlst Mountain 5 Bulk raw 

aDmh&~as/ 
Bbck 

nmlkllm Coel 

North Hill 
North Hill 
North Hill 

Parcel 82. 
Mo*w 

P W *  

P d  82. 
Morrissey 

P.^"L 

Parcel 82, 
flathead 

Parcel 82, 
Flsthead 

Pam* 62. 
Flstheed 

parcel n 

Parcel 73 

&R. 365 Mist M o w n  
A.R. 385 Mlst Mountain 
A.R. 365 Mist Mountain 
A.R. 428 Mlst Mountain 
A.R. 429 Mlst Mountain 

A.R. 292 Mist Mountain 

A.R. 292 Mlst Mountaln 

A.R. 292 Mist Mountaln 

A.R. 292 Mist Mountain 

A.R. 292 Mist Mountain 

Co. rpl. Mist Mountain 

Co. rpl. Mia Mountain 

4 lower 
4 uwer 

2 
1 
2 

K1 

K5 

A 

B 

B 

10 

10 upper 

Bulk raw 
Bulk. raw 
Bulk, raw 
Bulk, raw 
Bulk? raw 

Bulk, clean 

Bulk, clean 

Bulk, clean 

Bulk, clean 

Bulk, cbsn 

Bulk, raw 

Bulk, raw 
Bkdr 

68 E. Kcalenay aomhknCoel Parcel73 Co. rpt. Mist Mountain 9 lower Bulk, raw 
67ock 

69 E. ~wlenay aDmhXn Coel Parcel n Co. rpt. Mist Mountain 9 middle Bulk raw 
Bbck 

70 E. Kootenay danhknCoe/ Parcel 73 Co. rpt. Mist Mountain 9 upper Bulk raw 
Bbck 

~ a m p k  Molnun Vo*lfk Fixed Basla VoLnat. FSI 
d m .  Ash nullsf cwbon (dm I).*./ 

(10 W) (x) (%I (x) a&m 

Adn 72-4-N 1.20 28.90 20.40 51.00 ad 28.57 2.0 raw 
Adi172.4.N 1.40 19.70 22.80 56.50 ad 28.75 2.5 raw 
Adlt72-2-N 0.90 20.70 21.10 56.50 ad 27.19 5.5 raw 
Adii LP-1 0.80 37.40 16.20 45.60 ad 2621 1.0 raw 

7 0.90 24.90 16.20 58.00 ad 21.83 3.0 raw 

AdR K1 lower 120 6.50 14.50 75.80 ad 16.06 3.5 dean 

Adit K5 upper 1.00 8.90 16.20 74.00 ad 17.96 4.5 dean 

AdU TB6 1.80 6.80 2320 68.20 ad 25.38 6.5 clean 

AdR 16-3 1.30 6.00 20.80 71.90 ad 22.44 7.5 clean 

Adlt 4 1.60 27.50 21.80 49.10 ad 30.75 5.5 raw 

Adit4 1.70 19.M 24.20 54.90 ad 30.59 6.5 raw 

Adit 2 0.90 17.40 26.50 55.20 ad 32.44 4.0 raw 

Adit 1 1.80 26.50 23.80 46.10 ad 33.10 3.0 raw 

Adit 3 2.20 13.80 24.50 59.50 ad 29.17 5.0 raw 



Basis Cal.val. HGI Mdstum Sulphur Hydmg.n 
Carbon Oxygen Rrna ExWm hislnlia Raw' 

W) (%) (%) ( 1  6 00 (K) W) W) (X) ck#l 

41 19.01 4540 8170 ad 13544 61 raw 0.96 39.68 0.37 52.62 186 3.64 ad 
4? 23.65 5645 10170 ad 14415 48 raw 1.20 23.45 0.33 6326 207 3.07 ad 
43 21.04 5025 9050 ad 13881 48 raw 1.31 33.85 0.62 58.47 178 329 ad 

27.12 6478 11880 ad 14732 48 raw 0.95 20.85 0.38 70.66 2.19 4.12 ad 
45 25.23 6026 10850 ad 14380 67 raw 1.75 24.55 0.37 67.62 2.29 2.55 ad 

raw 
raw 
raw 
raw 
raw 

raw 
raw 
raw 
raw 

0.W 8.50 0.W 83.10 4.00 2.50 dry 

0.00 8.90 0.W 82.80 4.00 2.80 dry 

0.00 4.60 0.40 85.50 4.80 3.50 dry 63.W 0.00 

0.00 6.80 0.40 79.80 4.90 6.70 dry 88.90 0.00 

0.00 6.00 0.50 84.40 4.50 3.40 dry 7840 0.00 

0.68 ad, clean 

0.58 ad, clean 

0.33 ad, clean 

0.39 ad, clean 

0.30 ad. clean 

clean 

clean 

clean 



I Coailhld P m m  
or h s b  

Table 

Pit Rehnnce 
or AM unn 

Sample Core Samph Molalum VoMlle Flxsd Bnals Vol. nmt FSi 

Seam W P  - - V V  das.  Aah m u e r  carbon ( d m  Raw' 
PA) PA) PA) (K) (%) (a) C h  

6 Bulk, raw Adii 6 1.40 13.W 25.70 59.90 ad 30.02 3.5 raw Co. PI. 7f 

72 

73 

74 

75 

76 
n 
78 
79 
80 

81 
82 
83 
84 
8.5 

&a 
87 
88 
69 
80 

91 

Mist Mountaln E. W e n a y  DomMonCasl 
mxk 

E. Kwtenay danMonCa91 
m k  

E. Kaafenay DomhknCas/ 
BIG& 

E. Kootenay DmnMonCasl 
m k  

E.Kmenay kbamer-mkr 

E. K m a y  m - m s r  
E. Kwtenay w . m k r  
E. Kodenay w . m k r  
E.Kodenay w - m k r  
E.Kmenay w . m k r  

E. Kwtenay w.wihaskr  
E. Kmenay w . m k r  
E.Kmenay w - w & ~ &  
E. Konenay w - m k r  
E.Kmenay w - w h a e * , r  

E. Kmenay 
E. Kwtenay ~ w ~ ~ s s s  
E. Kodenay ~ ~ i n p s s s  
E. KmemY Em'n Pass 
E. Kodenay ElkR;sr 

E. Kaafensy ElkRiw 

Parcel 73 co. PI. Mist Mountain 7 Bulk, raw Adi 10 1.60 25.20 25.10 48.10 ad 3429 2.0 raw 

co. rpt. Mist Mountain 5 Bulk, raw 

4 Bulk, raw 

10 Bulk, raw 

Adit 13 

Ad116 

Adit 21 

Adit 23 
Adit 23 
Adit 19 
Adit 22 
Adit 17 

Adlt 25 
Adit M 
Ad1111 
Adil 15 
Adit 16 

raw 

raw 

raw 

raw 
raw 
raw 
raw 
raw 

raw 
raw 
raw 
raw 
raw 

Co. rpt. Mlst Mountain 

Wheeler Ridge 

Wheeler Ridge 
Wheeler Rage 
Wheeler Ridge 
Wheeler Rage 
Wheeler Rage 

co. rpt. 

Co. m. 
Co. rpt. 
co. rpt. 
co. rpt. 
co. rpt. 

Mist Mountain 

Mist Mountain 
Mist Mountain 
Mist Mountain 
Mist Mountain 
Mist Mountain 

g iawer Bulk raw 
9 Bulk raw 
6 ~ u l k  raw 
7 Bulk, raw 
5 Bulk, raw 

co. m. 
Hosmer Ridge Co. rpt. Mist Mountain 
Wheeler Ridge Co. rpt. Mist Mountain 
Hosmer Ridge Co. rpt. Mist Mountain 
Wheeler Ridge Co. rpt. Mist Mountain 
Wheeler RMge Ca. rpt. Mist Mountain 

4 Bulk. raw 
3 Bulk, raw 
3 Bulk, raw 
2 Bulk, raw 
1 Bulk, raw 

A.R. 3968397 Mist Mountain 
A.R. 398 Mlst Mounlain 
A.R. 398 Mist Mountain 

A.R. 3968397 Mist Mountain 
? A.R. 274 Marrissey 

Proposed Elco A.R. 274 Mist Mountain 
mine-site 

Proposed Elco A.R. 274 Mist Mountain 
mine-site 

Proposed Elco A.R. 274 Mist Mountain 
mine-site 

Proposed Elco A.R. 274 Mist Mountain 
mine-site 

Proposed Elco A.R. 274 Mist Mountain 
mine-site 

Weary Ridge A.R. 274 Mist Mountain 
? A.R. 274 Mist Mountain 

Proposed Elco A.R. 274 Mist Mountain 
mine-site 

Proposed Elco A.R. 274 Mist Mountain 
mine-site 

Proposed Elco A.R. 274 Mist Mountain 
mine-site 

6 Channel, raw 
7 :hannel, raw? 
5 Bulk, raw? 
A 2hannel. raw? 

Adit 3 0.86 18.29 26.80 52.05 ad 35.62 5.0 dean 
Adii 1 0.62 7.87 2723 64.28 ad 29.76 7.5 raw? 
Adit 4 1.20 8.70 26.30 63.80 ad 29.19 8.5 raw? ~ ~ ~- ~ ~~ ~ ~~ ~~ ~~ ... 
Adit 2 0.60 6.47 27.16 65.77 ad 29.23 7.5 raw 

7 

1 Core, raw 1 W.0 DH-EB-53 0.60 25.70 18.30 55.40 ad 24.63 9.0 dean 

2 Channel. 
raw 

3 Channel. 
raw 

4 Channel. 
raw 

4A Channel, 
raw 

6 Channel. 
raw 

7 Core. raw 75.0 
8 Channel. raw 
9 Channel, 

0.00 31.20 16.00 52.80 dry 

0.00 30.20 14.40 55.40 dry 

0.00 26.70 14.60 56.70 dry 

8.0 dean 

6.5 dean 

1.0 dean 

7.0 dean 

3.5 dean 

Adlt 4 

0.00 35.50 13.70 50.60 dry 

9.3 

94 

95 0.00 16.30 16.60 67.10 dry 

E. Kodenay ElkRiver 

E. Kmenay ElkRivsr 

E. Kwtenay E;kR;w 

0.60 21.90 15.90 61.60 ad 
0.00 30.19 15.10 54.71 dry 
0.00 24.94 16.00 59.06 dry 

E. Kootenay E/kR;vw 
E. Kwlenay E/k,Q;vw 
E. Kwtenay ElkR;w 

2.5 dean 
6.0 dean? 
3.0 clean 

raw 
10 Channel. 59 E Kaafenay EIkUlver I .  0.00 25.40 17.60 57.00 dry 6.0 clean 

raw 
12 Channel. 

raw 
Trench EB-TI6 0.00 39.51 16.20 4429 dry 26.76 8.0 dean IW E. Kaafenay E l k R h  I 



I 8 . ~ 1 ~  Cal.val. HGI Moldurn Sulphur Hydmgen BMIS W n l u  8rml- I 
Carbon Oxygbn Rmar Exlnlt. (lolnlt. 

) (%) (a) 1 (%) Ob) (K) B Ro W) n*m 

0.39 ad, clean 

0.32 ad, dean 

ad. clean 
ad, clean 
ad, clean 
ad, clean 
ad, clean 

e.? I ad. &an 
ad, clean 
ad, &all 

ad, clean 

ad, clean 
ad, clean 

ad 
ad 
dry 

ad. dean 

89 raw 

94 raw 

112 raw 

98 raw 

95 raw 

(n raw 

dry 

dry 

dry 

dry 

dry 

dry 1.47 33.04 0.00 clean 

dean 

clean 

clean 

clean 

dry 1.53 60.00 0.00 

dry 1.44 39.W 0.00 

dry 1.45 60.00 1.00 

dry 1.44 31.03 0.00 

101 raw 
89 raw 
80 raw 

81 raw 

79 w 

dry 
dry 1.45 55.00 0.00 
dry 1.41 45.W 0.00 

dry 
dry 

clean 
clean 

dry 1.32 57.W 0.00 clean 

dry dry 1.31 75.W 1.00 



unn ~ m n  TYP R.colmy des.  h h  matter carbon ( d m  ~ n * '  
(so (K) (X) (#I (K) (K) ckn 

iiern 1 
101 IE. K-Y E~KRIW ~ ~ l e  weary A.R. 274 MI* Mountain 13 Cue, raw 98.0 DKEBG 1.10 27.40 21.40 50.20 ad 29.89 8.5 clean 

RMaa 
1W IE. K-av EL4River Uma Weary A.R. 274 Mist Mountain 14 Cora. raw 100.0 DH-EE14 1.00 27.00 17.40 54.60 ad 24.17 8 5  dean 

lap IE. Kwtenav HkRiver PmpaPed Elco A.R.274 Mist Mountain 18 Channel. 

103 
1W 
llPT 

Ridae 
E. Kootelvly m- Weary Ridge A.R. 274 Mist Mwntaln 15 Core. raw DH-EB-39 1.00 7.50 28.50 65.00 ad 28.96 9.0 dean 
E. Kootenay E R R k  ? A.R. 274 Mist Mountaln 18 Cae, raw 100.0 DH-EB-12 1.50 15.30 24.30 58.90 ad 29.21 8.5 dean 
E. Kootenay ElkRlver Pmposed Elm A.R. 274 Mist Mountain 17 Channel. T r m h  EB-T17 0.00 17.90 26.30 55.80 dty 32.03 8.0 clean 

mine-site raw 

107 
108 
1&' 
110 

mine-site raw 
Paam Rtver c a m  creek A.R. 495 Gelhlng 14 Cora, raw 
Peace River am creek A.R. 496 Gelhlng 14 Cora, raw 
Pea- River C.m%mcreek A.R. 495 GelMng Core. raw 
Peam River cam&& A.R. 498 GetMng l5 15 Core,raw 

111 
112 
11s 
114 

: 115 

~eamRiver  
pea- River 
pea- River 
Peam River 
peace River 

118 
117 
1M 
f 19 
fa7 

Peam River 
Peam River 
Pea- River 
Paam River 
Pea- River 

121 
122 
123 
124 
125 

PeamRiver 
Peace River 
Peam River 
Peace River 
Peace River 

la7 
127 
128 
129 
1317 

Peace River 
Paam River 
Pescs River 
Peam River 
Peam River 

131 
1% 
1s 
134 
1s 

Camcreek 
C e m  Cmek 
C a m  CmEh 
C a m  CmEh 
C e m  CmEh 

Peam River 
Pea- River 
Peam River 
Peam Rtver 
Peam Rtver 

1s 
137 
1.98 

A.R. 495 
A.R. 495 
AR. 504 
AR. 504 
AR. 504 

A.R. 504 
A.R. 504 
AR.504 
A.R. 504 
AR. 504 

AR. 504 
AR. 504 
AR. 504 
AR. 504 
AR. 504 

AR. 504 
A.R. 504 
AR. 690 
A.R. 690 
AR. 690 

A.R. 690 
A.R. B90 
A.R. 690 
A.R. 690 
A.R. 690 

A.R. 533 
A.R. 533 
A.R. 533 

Peam River 
Peam River 
Peace River 

Gelhlng 
Gaming 
Geming 
Geming 
&thing 

Gething 
Whlng 
Gaming 
Gething 
W i n g  

Gelhing 
Gelhing 
Gelhing 
w i n g  
Oemlng 

Gaming 
Gelhing 
Gsthing 
Galhlng 
Gelhing 

Gething 
Gelhing 
Galhlng 
Gelhlng 
GetMng 

Gelhing 
GelMng 
Gething 

31 
31 
40 
40 
46 

46 
47 
47 
51 
51 

51 A 
52 
52 
54 
55 

58 
83 
1 
2 
3 

4 
5 
6 
7 
A 

8 
5 

Lower pan 

Cwe, raw 
cm. raw 
C m .  raw 
core, raw 
core, raw 

Cora, raw 
Cora, raw 
Cwe, raw 
cam, raw 
Cwe. raw 

Cora, raw 
Cora. raw 
core, raw 
Core, raw 
Cwe. raw 

Cwe. raw 
Cwe. raw 
Cwe. raw 
Core, raw 
Core. raw 

Core. raw 
Core. raw 
cm, raw 
Cwe, raw 
Core, raw 

m e .  raw 
cm, raw 

M Cm.raw 

Tranch EB-TI7 0.00 30.m 25.10 44.70 dry 35.96 8.0 dean 

DH-71-1 1.08 14.35 19.71 64.86 ad 23.31 4.0 raw 
DH-72-14 1.35 7.58 19.03 72.04 ad 2090 2.0 raw 
DH-71-1 1.28 5.21 20.96 72.55 ad 22.41 2.0 raw 

DH-72-14 0.98 9.85 21.36 88.01 ad 23.90 4.5 raw 

ad 
ad 
ad 
ad 
ad 

ad 
ad 
ad 
ad 
ad 

ad 
ad 
ad 
ad 
ad 

ad 
ad 
dry 
dry 
dry 

dry 
drv 
dty 
dry 
dry 

ad 
ad 
ad 

raw 
raw 
law 
raw 
raw 

raw 
raw 
raw 
raw 
raw 

raw 
raw 
raw 
raw 
raw 

raw 
raw 
raw 
raw 
raw 

raw 
raw 
raw 
raw 
raw 

raw 
raw 
raw 
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AJP 
AJP 

AJP 
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Smp le  

VP 

- 
ewe, raw 

Core. raw 

Cwe, raw 

Core. raw 
BUB, raw 
Bulk raw 
Bulk raw 

Bulk, raw 

Bulk raw 

Bulk, raw 
Bulk raw 
cue, raw 

Core, raw 
Cwe, raw 
Core. raw 
core, raw 
Core, raw 

core, raw 
Core, raw 

Core, raw 
Core, raw 
Core, raw 

Cwe, raw 
Cwe. raw 
COTB, raw 
Core, raw 
core, raw 

Core. raw 
&re, raw 
Cwe, raw 
Core, raw 
core, raw 

Cwe, raw 
Core. raw 
Core, raw 

Fixed Basis Vol. nult 
carbon (dm 

W) (x) 

58.73 ad 27.84 

48.03 ad 30.98 

Unn 

- 
Gahlng 

Galhing 

Oething 

Gelhing 
Gethlng 
Gahlng 
GMhing 

Galhing 

GaMng 

oelhing 
Gething 
Gates 

Gales 
Gate8 

Gelhing 
Gething 
Gates 

Gates 
Gates 

Gates 
Gahing 
Oething 

Gelhing 
Gates 
Gates 
Gales 
Gales 

Gates 
Gates 
Minnes 
Minnes 
Mlnnes 

Minnes 
M i n w  
Gething 

w 
GlErn - 
raw 

raw 

raw 

raw 

raw 

raw 

raw 

raw 
raw 
raw 

raw 
raw 
raw 
raw 
raw 

raw 
raw 

raw 
raw 
raw 

raw 
raw 
raw 
raw 
raw 

raw 
raw 
raw 
raw 
raw 

raw 
raw 
raw 

A.R. 533 

A.R. 5?3 

Upper pan Y3 1.79 l~eaa R h r  

Lower pan Y1 
141 Peace River I A.R. 5 s  

A.R. 533 
A.R. 489 
A.R. 489 
AR. 489 

A.R. 663 

A.R. 663 

A.R. 663 
A.R. 663 
A.R. 663 

A.R. 663 
A.R. 663 
A.R. 556 
A.R. 556 
A.R. 556 

142 PeaceRiver 
143 Peace River 
144 Peaca River 
145 Peace Kwer 

146 Peace River 

DH%l 005 
Adit 
Adn 

Surface 

No. 1 mhe No. 1 mine 

Main mine 147 Peace River I 
146 Peace Rksl 
119 Peace River 
19 Peace Rivu I No. 1 mine 

Saddin Creek 
NO. 1 mine 

Saddle Ck. a& 
DH-BP-? 

Skeeter 
Bird 

Gatea B 

151 Peace River 
1 9  Peace River 
153 Peace River 
154 Peace River 
1s Peace River 

SUIUk.a 
m m k a  

MI. Scelker 
Ml. Sekw 
MtsdR4er 

Gates D 
Gales E 

Lower Bird 
Umer Bird 

A 

Mt. Spieker 
Mt Splebr 

EBl 

156 Peace River 
157 Peace River 

156 Peaca R h r  
159 Pee- River 
ls0 Pesm River 

M. Sddmr 
MI. W&er  

Mt. Spieker 
Underground 

A.R. 556 
A.R. 556 

A.R. 558 
A.R. 547 
A.R. 547 

A.R. 547 
A.R. 547 
A.R. 547 
A.R. 547 
A.R. 547 

A.R. 547 
A.R. 547 
A.R. 546 
A.R. 546 
A.R. 546 

A.R. 546 
A.R. 546 
A.R. 462 

minino area 
EBl 

Duchess 
Duchess 

MI. wekm 
Mofhhm 
m m r m  

D 
Unnamed 
Unnsmad 

Duchess 
Ducims 
Duchess 
Duchess 
Duchess 

161 Peace River 
fa2 Peace River 
1e8 Peace River 
I&I PeaceRiier 
I& Peace River 

Unnamed 
81-82 

83 

1m Peaca River 
167 Peace River 
188 P e w  River 
169 Pea- River 
rm m c e  ~ i v e r  

Duoheas 
Duchess 

Duke 
Duke 
Duke 

171 PeaceRiver 
172 Peaca R h r  
17.9 Peace River 

Duke 
Duke 
Duke, 

om& 

75.25 ad 18.04 
50.- ad 22.36 
60.83 dry 22.01 

8 
10 

L m r  (low. 
bench1 



Calornlc Value 
Table (MJkg) (kcallkg) (0- 

(ma) Raw Aah Carbon Oxygen Rmax Exlnlte luslnlta M 
(BTUIlb) d&Y#l (X) X)) (%) (%) (90 (x) (%I ()o (X) (X) ck.n I 

ad 1.10 53.08 5.90 29.80 raw 

1 31.02 7409 13336 ad 14857 
119 33.11 7908 14235 ad 15651 65 raw 
144 33.69 8047 14486 ad 15476 57 raw 
145 31.51 7526 13546 ad 15341 79 raw 

ad 1.15 38.80 1.80 42.70 raw 
ad 
ad 
ad 

14697 ad, clean 

76 clean 

81 clean 

ad 1.36 51.76 0.00 24.90 clean 

ad 1.37 52.95 0.00 24.90 clean 

14539 ad, clean 
14574 ad, clean 

86 clean 
104 clean 

83 raw 
87 raw 
88 raw 

raw 
raw 

raw 
clean 
clean 

clean 
clean 
clean 
clean 
clean 

clean 
clean 
clean 

clean 

ad 1.33 50.26 0.00 26.41 clean 
ad 1.32 53.76 0.00 22.94 clean 
ad 

ad 
ad 
ad 
ad 
ad 1.20 56.84 0.98 20.19 Clem 

0.88 10.87 0.63 77.09 4.45 5.47 ad.clsan 
0.87 8.85 0.31 77.88 421 6.98 ad. clsan 

0.49 ad 
0.50 ad 
0.47 ad 

79 dean 0.44 
0.49 

72 clem 0.48 

clean 
clean 

clean 

clean 
clean 
clean 
clean 

clean 
clean 
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Unit 

9 
% 
3. 
& 

J 
$ 
5& 

C o n  

Refovrn 
(%) 

Sample 

desc. 

178 
m 
178 
179 
189 

181 
182 
1.93 
1&I 
163 

I&% 
187 
189 
189 
im 
191 
1.92 
193 
194 
1 s  

196 
197 
198 
199 
m 
201 
2W 
267 
8% 
20.5 

ZOB 
207 
208 
,?US 
210 

211 
212 
P i 3  
ZN 
215 

Moldurn 

A* 
(x) (so 

Peace River 
Peace River 
Peace River 
Peace River 
Peace River 

Peace River 
Peace River 
Peace River 
Peace River 
Peace River 

Peace River 
Peace River 
Peace River 
Peace River 
Peace River 

Peace River 
Peace River 
Peace River 
Peace River 
Peace River 

Peace River 
Peace R i r  
Peace River 
Peace River 
Peace River 

Peace River 
peace River 
Peace River 
Peace River 
Peace River 

Peace Rlver 
Peace River 
Peace River 
Peace River 
Peace ~ i v e r  

Peace River 
Peace River 
Pwce River 
3 w m n  River 

Bowmn 
River 

FIxed 

carbon 
(x) 

m h m  

m h m m  

m h a n  
mXmRn 
Mmkmen 
m h m m  
Menhen 

m h m  
M m m m  
M m m n  
M m h n  
hfcnkmsn 

m m n  
Monkmsn 
h n h a n  
hfonkmsn 
Be-n 

eebun 
&-If 
Bekxwn 
Benwn 
B e w n  

Belcwln 
B e m n  
~ e - n  
Be-n 
BdmilIf 

Samn 
Sexon 
Samn 
Samn 
Samn 

Saxon 
Saxon 
Saxon 
SexM 
.Sawn 

wen3 
w e m  
w w 3  

Duke. 
Drowsed 

Duke. 
Drowsed 

Duke 
Duke 
Duke 
Duke 
Duke 

Duke 
Duke 

Hcneymwn 
Hcneymwn 
Honeymwn 

Hcneymoon 
Honeymoon 
Hciwymoon 
Hcneymwn 

omega 

Holtslander 
Red Deer 
Omega 

Red Deer 
Omega 

Omega 
Ho11slander 
Honslander 
Red Deer 
Red Deer 

Saxon Eaa 
Saxon Soum 
Saxon East 

saxon south 
Saxon South 

Saxon East 
Saxon South 
Saxon East 

Saxon south 
Saxon sourn 

A.R. 464 

A.R. 484 

A.R. 545 
A.R. 545 
A.R. 545 
A.R. 545 
A.R. 546 

A.R. 545 
A.R. 545 
A.R. 546 
A.R. 546 
A.R. 546 

A.R. 545 
A.R. 545 
A.R. 545 
A.R. 545 
A.R. 463 

A.R. 463 
A.R. 463 
A.R. 463 
A.R. 463 
A.R. 463 

A.R. 463 
A.R. 463 
A.R. 463 
A.R. 463 
A.R. 463 

A.R. 626 
A.R. 6% 
A.R. 628 
A.R. 628 
A.R. 628 

A.R. 628 
A.R. 628 
A.R. 628 
A.R. 626 
A.R. 626 

A.R. 683 
A.R. 685 
A.R. 685 
A.R. 16 
k R .  16 

Gething 

Gething 

Gates 
Gates 
Gates 
Gates 
Gates 

Gales 
Gates 
Gates 
Gates 
Gates 

Gates 
Gates 
Gates 
Gates 
Gates 

Gates 
Gates 
Gates 
Gates 
Gates 

Gales 
Gates 
Gates 
Gates 
Gates 

Gates 
Gates 
Gales 
Gates 
Gates 

Gates 
Gates 
Gates 
Gates 
Gates 

Wapiti 
Wapiti 
Wapiti 

Lower (up. 
bench1 

Upper (low. 
bench1 

1 

1 
1 
2 
2 
3 

5 
5 
6 
7 
8 

1 
1 
2 
2 
3 

4 
4 
5 
5 
10 

1 
1 
1 

Lower 
Lower (mn. 

bench1 

Core, raw 

Core, raw 

Cora, raw 
Cora, raw 
Cora, raw 
Core, raw 
5x8, raw 

cwe, raw 
ccie. raw 
Cwe, raw 
core, raw 
core, raw 

Core, raw 
Core, raw 
Core. raw 
Care, raw 
Care, raw 

Care, raw 
cwe, raw 
core, raw 
COW. raw 
core, raw 

core, raw 
Care, raw 
Core, raw 
cwe. raw 
cwe, raw 

Bulk, raw 
Bulk, raw 
Bulk, raw 
Bulk, raw 
Core, raw 

Bulk, raw 
Buik, raw 
Cwe, raw 
core, raw 
COW. raw 

Core. raw 
cores. raw 
Bulk, raw 
Buik, raw 
Cwe. raw 

DH-MDD-79-06 
DH-MDD-79-01 
DH.MDD-79-03 
DHMDD-79-03 
DH-MDD-80-07 

DH-MDD-79-03 
DH-MDD-79-02 
DH-MDD.80-01 
DH-MDD-80-01 
DH-MDD-80-01 

DHMDD-79-10 
DHMDD-79-10 
DHMDD-79-10 
DH.MDD-79-08 
DH-BD-7806 

DH-BD-7801 
DH-80-7807 
DH-BD-7806 
DH-BD-7812 
DH-ED-7806 

DH-BD-7806 
DH-BD7601 
DH-BD-7801 
DH-80-7802 
DH-BD-7802 

Adit 77-1-1 
Adil77-1-3 
Adii 77-2-2 
Adil77-2-4 

DH-SD-7720 

Adii76-4-1 
Ad'i 77-4-5 

DH-SD-7702 
DH-SD-7726 
DH-SD-7724 

DH-W-7943 
Avg. of all DHs 

Adit 1 

FSI 

- 
2.5 

5.0 

8.5 
5.5 
7.0 
7.5 
4.0 

7.0 
4.0 
8.5 
7.5 
4.0 

2.5 
3.0 
5.5 
2.5 
3.0 

6.0 
6.0 
3.5 
4.0 
2.5 

5.5 
5.0 
5.0 
5.5 
4.0 

4.0 
4.0 
4.0 
7.5 
7.5 

4.0 
6.0 
8.5 
8.5 
7.5 

Re& 
cksn - 
raw 

raw 

raw 
raw 
raw 
raw 
raw 

raw 
raw 
raw 
raw 
raw 

raw 
raw 
raw 
raw 
raw 

raw 
raw 
raw 
raw 
raw 

raw 
raw 
raw 
raw 
raw 

raw 
raw 
raw 
raw 

Clean 

raw 
raw 
raw 
raw 
rew 



B.dr CaLval. ffil vlolrtum Sulphur Hydmgm BUIs VnrtnlO Semi- 
CalorWle Value (ma) Rely Ash Carbon Oxygen Rmax 

Table (Mllkg) (koalkg) (m Exlnka hlalnlt. R.lrJ 
(BTUIlb) 

Item - (X) (XI (%I (%) O (%I (X) (X) W) ckm 

174 31.98 7639 13749 dry 0.36 
dry 

175 1 32.88 7806 14051 dry, dean 1.41 
dry 

lea 
187 
lea 
1619 
190 98 raw 

75 raw 
90 raw 
BO raw 
75 raw 
88 raw 

go raw 
74 raw 
72 raw 
64 raw 
88 raw 

clean 
clean 
clean 
clean 
clean 

dean 
clean 
clean 
clean 
clean 

clean 
dean 
dean 
clean 
clean 

clean 
O h  
clean 
dean 
&n 

clean 
clean 
clean 

201 98 clean 0.00 8.17 0.27 82.77 4.38 3.46 w. clean 1.38 51.00 0.W dean 
202 32.18 7686 13834 ad, dean 0.39 ad 
ZAP 33.31 7957 14322 &.dean 119 clean 0.00 7.61 0.46 83.61 4.42 2.92 dry.deen 
ZW 34.53 8248 14.947 ad.dean 85 clean 0.35 
ZM 

ed 
0.54 ad 

ZM 115 desn 0.47 
207 33.07 7098 14217 ad.dean 85 clean 0.43 

116 clean 0.61 
209 0.73 
210 0.63 

ad 1.35 54.00 0.00 clean 
ad 
ad 
ed 
ad 

211 18.55 4431 7976 ar 10252 62 raw 0.38 ar 
212 
213 
214 
215 

28.27 6753 12158 mmmf 49 raw 0.00 0.00 0.61 78.11 5.49 14.82 daf 
28.59 6352 11493 mmmf 49 raw 0.00 0.00 0.58 75.94 4.38 18.26 daf 
19.33 4617 8510 ad 1- 58 raw 0.00 38.10 0.97 48.59 3.75 9.69 dry 
19.42 4639 8350 ad 12530 1.11 ad 



cam& ~mpl ty  Plt R . h n n a  Sample Cwr &mpk Moiatun Volatlk fixed Baals Vol. nut FSI 

or b.sb or A r n  Unlt Sum TYP R=m'W *. Ash natl.r arbon (da) RsW 
Table (u) I%) (u) W) k)Oc) (x) n*m 
Item 

216 ~ o w m n  AR. 16 Lower (mn. Core, raw DH-TI-7 3.93 23.66 36.08 3624 ad 4962 

Rivsr bench) 
317 ~nwmn AR. 16 Lowr (bw. Core, raw DH-TI-11 4.38 28.81 26.38 39.45 ad 40.07 

bench1 
216 Hat Creek No. 1 Gepcen Slndalr Kamloop D mne Core, raw DH-75135 0.00 25.99 32.91 41.10 dry 44.47 
219 ~ e i  creak NO. i deposn Slndalr cmns -.raw DH-7~1% 0.00 51.03 26.58 2159 dry 55.18 
ZR3 ' I Hat Creak NO. 1 d e w n  ~lnclalr % B zone Cant, raw DH-75135 0.00 34.84 31.37 33.78 dry 48.15 

221 Hat Creak 
222 I HatCreek 

223 I Hal Creek 

p* Halcreak 

,c?5 M e m  

Pg M e m  
227 MerdlI 

NO. i deposn sindair  aml loop A~~~~ Core, raw DH-751% 0.03 42.92 29.63 27.46 dry 51.90 
No. 2 deporlt. A.R. 135 Kamlwps Core. raw DH-75-1 W 0.m 35.21 33.84 31.15 dry 51.92 

6wlh end 
NO. 2 deposlt. A.R. 135 Kamkqm core, raw 

north end 
No. Pdeposlt. A.R. 135 Kamkqm Core, raw DH-75077 0.00 36.03 32.39 31.97 dry 50.33 

norm end 
Coldwater Hill A.R. 149 Kamloop 8 Core, clean 87.3 DH-2 4.00 7.30 37.60 51.10 ad 42.39 1.5 clean 

Coldwater Hill A.R. 149 Kamlwp 8 Core. clean 90.9 DH-3 3.30 7.50 38.10 51.10 ad 42.71 2.5 dean 

Coldwater HIII A.R. 149 Kambop No name Core. clean 89.9 DH9 3.20 6.10 38.50 5220 ad 42.45 2.0 dean 

CoMmter Hill A.R. 149 Kamloop 4 Core,clean 69.1 DHJ 2.80 6.40 39.50 51.30 ad 43.50 3.0 clean 
CoidwaterHlll A.R. 149 Kamkops 4 Core,clean 72.3 DH-4 2.00 9.00 34.20 54.80 ad 38.43 7.5 clean 
ColhvaterHlll AR.  149 Kamkqm 5 Core, clean 97.0 DH-2 3.60 7.40 38.10 50.40 ad 43.05 3.0 dean 

Colhvater Hill A.R. 149 Kamkqm 5 Core. clean 81.9 DH-3 2.50 7.70 3650 53.24 ad 40.65 2.5 dean 

2.%? Menitl CoWater Hill AR.  149 Kamlows 1 laver Core, clean 91.6 DH-2 2.90 7.30 37.30 52.50 ad 41.54 3.0 dean 
223 Menltl Coldwater Hlll A.R. 149 Kamkqm 1 wDer Core. clean 97.8 DH-2 2.90 8.30 37.70 51.10 ad 42.45 3.5 dean 
ZSQ Tdameen AR.  2W Princeton bWB( Care. raw 98.0 DH-T-77-3 4.84 46.72 19.98 28.46 ad 4125 
235 Tulameen A.R. 200 Princeton M ~ ( ~  Care, raw 96.0 DH-T-77-3 5.80 38.54 26.03 30.83 ad 46.53 

2 s  Tulameen A.R.203 Princeton Metn h l h r e w  Bulksample 1 5.99 33.88 27.15 32.98 ad 45.15 
297 princeton P c - T & m  Coal No. 1 mhe McMeckn Princeton Princeton. etc. Mlne run 14.90 8.00 29.50 47.60 7 38.26 

co. 
238 Primeion -y(Wenby No. 1 Mhe Dlckson Princeton Gem-Bmmley Mlnerun 13.90 13.m 28.30 44.10 7 3 9 . ~ )  

Cd.1 Vale 
Nda: T& 227& 231 Rmpx vnlu6s am a r p w d  asperm1 MnantReMIsmr, arpwssedln Vd/esr 



Baals Cal.vn1. HQI Molrtun Sulphur Hydrogen Baals Vitrlnlt. S . m C  
3 Calwnk V s l m  (M1) RBM Aah carbon Oxygen Rmar hln l t .  lurlnlt. W 

Table (MJkg) (kcam) (m (BTUnb) * (x) (%) (x) (%) (%) (x) (%) (%) ( x  ) ck.n 
Item 

218 23.12 5622 9940 ad 13019 1.13 ad 

218 21.42 5117 9211 I dry 
21s 11.45 27% 4924 dry 
2 17.68 4268 7679 dry 

lil 1 14.92 W 6415 dry 
2 17.44 4184 7496 dry 

223 1 20.59 4919 8854 dry 

4 1771 9230 7614 dry I 

0.23 16.35 dry 
0.40 14.43 Ury 
0.79 15.73 dry 

0.68 15.00 dry 
0.56 dry 

30.68 7370 13266 ad 14311 0.83 
30.44 7270 13086 ad 14270 0.57 
14.79 3533 6380 ad 11937 49 raw 0.66 
17.54 4189 7540 ad 11882 47 raw 0.42 

17.98 4299 7730 ad 11691 0.54 
22.82 5450 9810 7 10863 0.20 

dry 

ad 

ad 
ad 88.9% 83.50 1l.W 0.40 dean 

ad 36.1% 76.30 18.50 0.00 clean 
w 

ad 
ad 
ad 
ad 

ad 
ad 
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