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Ministry of Energy, Mines & Petroleum Resources Geological Survey Branch

FOREWORD

This is the first edition of the British Columbia Coal Quality Catalog. It outlines the range of coal-
qualities available in British Columbia on a seam-by-seam basis from currently producing coal mines and
coal properties which are considered to have potential for economic development in the future. It is
intended to be used in conjunction with Paper 1986-3, Coal in British Columbia. We intend to revise the
catalog every two years, in order to keep it as up-to-date as possible.

The British Columbia Coal Quality Catalog has been assembled by staff of the Coal Resources
Subsection of the British Columbia Geological Survey Branch of the Ministry of Energy, Mines and
Petroleum Resources. Your comments on the style and content of the catalog would be most welcome.
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INTRODUCTION

Coal in British Columbia ranges in rank from
lignite to anthracite, with the majority of produc-
tion and reserves currently from the bituminous
categories. British Columbia coals are used
primarily for coke production and thermal power
generation. Their quality diversity makes them
attractive to almost all users of coking and thermal
coal, as well as for other applications.

Coal production in British Columbia is cur-
rently greater than 22 million tonnes per year, and
comes from eight different mines. Five of these
mines are in soeutheastern British Columbia (Fig-
ure 4): the Westar Mining Ltd. Balmer and Green-
hills operations; the Crows Nest Resources Line
Creek mine; Byron Creek Collleries; and the
Fording Coal Ltd. Fording River operations.
Another two are in northeastern British Columbia
(Figure 2): the Quintette operations of Quintette
Coal Ltd. and Teck Corporation’s Bullmoose
operations. The remaining British Columbia coal
mine, Quinsam, is on Vancouver Island (Figure 7),
and is operated by Brinco Coal Corporation.

This cataleg is intended to be used as a guide
to the quality of British Columbia coals on a seam-
by-seam basis. However, the data it contains can
be considered only an approximation of coal
quality for any particular seam or preperty. This is
primarily because of variations in sampling and
analytical techniques, variations in bases of report-
ing data, and variations between in situ coal
quality anct potential specifications of preduct
coals and coal blends. Caution should be used in
making decisions based on the contents of this
catalog; users are advised to check with original
sources, including marketing departments of min-
ing companies, for verification of data.

The format of the catalog has been kept as
consistent as possible, but it was necessary to vary

the presentation in some instances. The most
notable variations are the bases in which data are
reported. The amount of information provided for
each entry also varies, depending on the source.

There are two major sources of the data in-
cluded in this volume. The first is the ministry’s
vast collection of coal company reports, repre-
senting technical submissions required to docu-
ment both exploration programs (assessment
reports) and proposed mine developments (Stage
I and II reports). The second source includes
reports and papers published by government re-
search agencies, including CANMET, the
Geological Survey of Canada, and the British
Columbia Ministry of Energy, Mines and
Petroleum Resources, and those published by min-
ing companies. More detail concerning sources of
coal geology and quality information can be found
in a snbsequent section and specific sources are
listed with the data.

We may appear to have been somewhat ar-
bitrary in selecting properties and seams to include
in the catalog. In some cases this has been forced
upon us by the non-availability of data, and in other
cases we have simply made a decision based on our
perception of priorities. We have tried to restrict
ourselves to properties which have measured
reserves, but not necessarily to those which we
believe have a good chance of going into produc-
tion in the short term. Furthermore, in some cases
we have included properties to provide geographic
or stratigraphic representation. In the case of coal
seams included in the catalog, we have tried to
choose those most representative of each proper-
ty, but readily acknowledge that we have fallen
short of this goal in a number of instances. Hope-
fully these problems can be addressed in future
revisions.
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COAL ANALYSIS

The following is intended as only a brief over-
view of coal analysis principles. For further infor-
mation the reader is referred to Ward (1984),
which was used as source material for this section.

REPORTING OF COAL ANALYSIS

Coal analytical data can be presented in
several ways, depending on the end use of the data.
These are summarized in Figure 1. Data presented
on an as-received (a.r.) basis reflect the entire coal
prior to any drying treatment. The air-dried (a.d.)
basis represents all the coal minus the surface
moisture which is lost during drying. Dry coal
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Figure 1: Components of a coal included when reporting
analyses to different bases (from Ward, 1984).

refers to calculated values on theoretical coal with
no moisture. Dry, ash-free coal (d.a f.) is calculated
as though the coal contains no moisture or ash.
Finally, dry, mineral-matter-free coal (d.m.m.f.) is
considered to contain no moisture or mineral mat-
ter.

Coal analyses are commonly reported in
terms of a classification category. In this catalog,
all entries are referred to the A.S.T.M. classifica-
tion (Table 1).

PROXIMATE ANALYSIS

Proximate analysis consists of a series of tests
which measure the relative amounts of moisture,
volatile and non-volatile organic compounds, and
ash in a coal.

MOISTURE

Moisture can be measured on either the
sample as received or after air drying (Figure 1).
In the former case, the value obtained represents
total moisture, while in the latter case the surface
moisture has been removed and what remains is
usually referred to as inherent moisture (Ward,
1984).

VOLATILE MATTER

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 or-
ganic material, but contains some amount of
volatile material liberated from the mineral matter
during the analysis.
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TABLE 1: A.S.T.M. Classification of Coals.

. High volatile - B -

1
2
3. High volatile - A 69 31
4 -
5. High volatile - C - -

Limits of

CLASS GROUP F.C. V.M. c.V.

dmmf dmmf mmm{
X % BTU/1b*
I Anthracite 1. Meta-anthracite 98 2 -
2. Anthracite 92-98 2-8 -
3. Semi-anthracite 86-92 8~14 -
II Bituminous . Low volatile 78-86 14-22 -
. Medium volatile 69-78 22-31 -

14000

13000~-14000
10500-13000

ITI Sub - 1. Sub-bit. A - - 10500-11500

bituminous 2. Sub-bit. B - - 9500-10500

3. Sub-bit. C - - 8300-9500

IV Lignitic 1. Lignite A - - 6300-8300
2. Lignite B - - 6300

% 1 Btu/lb = 1.8 kcal/kg

ASH

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

Fixep CARBON

The fixed carbon content of a coal is "the
carbon found in the material that remains after the
volatile matter has been expelled" (Ward, 1984). It
is not determined directly, but is simply the dif-
ference between 100% and the sum of the mois-
ture, volatile matter and ash.

ULTIMATE ANALYSIS

Ultimate analysis involves the determination
of the percentages of carbon, hydrogen, nitrogen,
oxygen and sulphur.
CALORIFIC VALUE

The energy liberated from a coal under con-

trolled conditions in a laboratory is referred to as
calorific value or specific energy. It gives a good
indication of the available energy in actual utiliza-
tion.

ASH ANALYSIS

A chemical analysis can be performed on the
inorganic residue after combustion, to provide an
indication of the nature of the mineral matter in
the coal and the potential for problems during
combustion such as slagging and fouling,

ASH FUSION TEMPERATURES

The temperatures at which coal ash deforms
and fuses are important data when selecting a coal
for burning in a particular style of furnace, as the
behaviour at high temperatures influences the
manner in which ash is handled. Temperatures
recorded during this procedure represent specific
stages in the deformation and ultimate fusion of a
cone-shaped, moulded sample of ash. The com-
monly recorded temperatures include the point of
initial deformation of the mould, the temperature
at which the top of the mould takes on a spherical
shape, the point at which the entire mould takes
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on a hemispherical shape, and the temperature at
which the ash becomes fluid.

HARDGROVE GRINDABILITY INDEX

Operation of most current coal-burning
equipment requires that coal be pulverized prior
to injection into combustion chambers.

The Hardgrove Grindability Index (HGI) is a
measure of the ease with which a coal may be
ground into a powder. It is calculated from the
mass of material which passes through a screen

after standardized milling. Low values (less than
50) represent hard coals(Ward, 1984).

FREE SWELLING INDEX (FSI)

The free swelling index of a coal is a measure
of its so-called caking capacity, an important in-
dication of its potential for coke making. Values
range from 0 (non-caking) to 9. The ideal range is
4 to 6 (Ward, 1984) although as a rule different
coals are blended together to provide the optimum
swelling properties.
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GEOLOGICAL SETTING OF BRITISH COLUMBIA COALS

Details concerning the geology of the coal-
fields and individual coal properties in British
Columbia are contained 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 these other sources for more detailed
information.

British Columbia coal deposits range from
Late Jurassic to Tertiary in age, and occur in three
of the five major tectonic belts. The Insuinr Belt
includes the Upper Cretaceous Vancouver Island
coals. The Intermontane Belt includes Jurassic and
Cretaceous coals of northwestern British Colum-
bia, and Tertiary coals of south central British
Columbia. The Rocky Mountain Fold and Thrust
Belt includes Lower and Upper Cretaceous coal
deposits of northeast British Columbia, known as
the Peace River coalfield, and Jurassic—
Cretaceous coal deposits of southeast British
Columbia, known as the East Kootenay coalfields.

PEACE RIVER COALFIELD

Coal deposit locations in the Peace River
coalfield are illustrated in Figure 2. These coals
occupy a stratigraphic interval of over 3000 metres
and are found in four different formations. Lower
Cretaceous Gethingand Gates formations contain
the major coal measures of the region (Figure 3).
Minor coal occurrences have also been inves-
tigated by exploration companies in the Jurassic-
Cretaceous Minnes Group and in the Upper
Cretaceous Wapiti Formation. The Peace River
coalfield proper occurs in the inner Foothills of the
Rocky Mountains 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 coal-
field, but occur in the closely associated outer
Foothills and Alberta Syncline structural zone. 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 or lateral position.

Current coal production in the coalfield is
from the Gates Formation. Coals of this interval
are usually thick and continuous. They form the
mnajor coal resource of the coalfield fronr the
Bullmoose area south to the Alberta border. For-
mation thickness decreases from about 350 metres
at the Alberta border to about 60 metres at Peace
River. Important coal seams are present in the
formation from the south to just north of the
Bullmoose mine where they thin and the formation
becomes mainly marine in origin and non-coal-
bearing.

Gething Formation coals form a significant
portion of the resource base of the coalfield.
Minor past production has occurred from this for-
mation but at present it is not a producer. Forma-
tional thickness varies significantly from about 100
metres in the south at the Alberta—British Colum-
bia border to over 1000 metres in the north at
Carbon Creek. In the Sukunka to Quintette
region an upper member of the Gething Forma-
tion contains several major coal seams. This mem-
ber pinches out just north of the Sukunka deposit.
North of Sukunka the coals are located in the
major body of the Gething Formation with the
major coal development being near the top of this
unit. At Carbon Creek more than 100 coal seains
have been identified with 10 seams being over 1
metre in thickness.

Minnes Group coals are present throughout
the coalfield but have not proved as economically
interesting as those in the Gates and Gething
formations. Wapiti Formation coal occurs prin-
cipally at the base of the formation where seam
thickness may reach 2 metres.

The coalfield is in the inner Foothills of the
Rocky Mountain Fold and Thrust Belt. Folding
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and faulting are common within the coal deposits
of the belt. Structural complications within
deposits may range from simple to extreme,
depending on the situation. In some locations
multiple fault repeats have substantially increased
seam thickness. Coals in the Wapiti Formation
are relatively unaffected by structural complica-
tions and are generally flat laying.

EAST KOOTENAY COALFIELDS

The distribution of coal deposits in the East
Kootenay coalfields of southeastern British
Columbia is shown in Figure 4. Three structurally
separate coalfields 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
—Cretaceous Kootenay Group contains essential-
ly all the economic coals in this region. Figure 5
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 13 metres in
thickness, and cumulatively they comprise be-
tween 8 and 12 per cent of the total stratigraphic
thickness of the formation. The seam numbers and
names included in Figure 5 apply only to the sec-
tions where they are plotted. As a rule, correlation
of individual coal seams on a regional basis in the
East Kootenay coalfields is not possible. A poten-

tial exception to this rule is the significant 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 10A and 10B seams at Line Creek.
Marine influence is generally not evident within
the Mist Mountain Formation.

The East Kootenay coalfields are within the
Front Ranges of the Rocky Mountains, a structural
province characterized by thrust faults and folds.
The distribution and shape of the coalfields (Fig-
ure 4) are controlled by these features, with large
synclines forming the major structures in the
Crowsnest and Elk Valley coalfields. Because of
the structural setting, most properties contain
strata which are moderately to steeply dipping, and
which are affected by faulting. These deformation-
al features are important factors in mine planning,
but are usually not insurmountable, and are often
advantageous, especially in instances where coal
seams are tectonically thickened. An example is
the Mammoth seam at Byron Creek Collieries,
which has been thickened by thrust faulting.

HAT CREEK COALFIELD

The two structurally separate coal deposits
which comprise the Hat Creek coalfield (Figure 6)
occur in the Eocene Hat Creek Coal Formation of
the Kamloops Group. We are concerned here with
the more northerly No. 1 deposit, which was exten-
sively explored during the 1970s by B.C. Hydro.
The coal measures in the No. 1 deposit are ap-
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Figure 6: Location of Tertiary coal deposits in the southern Interior region of British Columbia.
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Figure 7: Location of the Comox and Nanaimo coalfields on Vancouver Island.



