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ALBERTA PLAINS COALS

I INTRODUCTION

Within the last three years, virtually all potentially economical coking
coal deposits of the Alberta Foothills have been explored and placed under lease;
more recently, the commercial interest engendered by the search for coking coals
has shifted its focus to deposits of non-coking thermal coals, both within the Foot-
hills and in the Plains regions. It is foreseen that thermal coals will experience
heavy demand for electric power production in thermal steam plants and for manu-
facturing high BTU "ﬁ@" (substitute natural gas) in coal gasification plants.

The geology of Plains regions coal=bearing strata is well known from
published studies of the Geological Survey of Canada, Research Council of Alberta
and numerous geologists associated with the petroleum industry; and the Canada Mines
Branch has reported numerous chemical analyses of coals from producing mines in its
irregular publication entitled "Analysis Directory of Canadian Coals". However, the
only single compendium of information on the chemical nature and commercial value
of Alberta coals has been Report 35 of the Research Council of Alberta (Stansfield and
Lang, 1944), unfortunately slanted towards the defunct domestic market, and in any
case now out of print. The Research Council of Alberta is in the process of compiling
a somewhat different and more up~to~date, comprehensive report on systematics and
chemistry of Alberta coals, but this will not be available to the general public for
some time to come. As a temporary measure in 1970, Research Council staff compiled
a free "Information kit" entitled "Alberta Foothills Coals".

In response to the new interest in Plains coals, this companion "Inform-
ation Kit", similar to the previous, is offered for free distribution, containing:

1. Pertinent notes extracted by xerocopy, chiefly from RCA Report 35
and RCA Report 64-3 (Campbell, 1964), together with a few paragraphs of annotation
where necessary;

2. Map A, scale 1 inch equals 40 miles; Geology of coal-bearing bed-
rock in Alberta Plains;

3. Map B, scale 1 inch equals 40 miles; Major coal "Fields" of Alberta

Plains.



H. COAL RANK AND DISTRIBUTION

Coal is a solid rock composed dominantly of organic materials. Invariably
it derives from plants, usually massive woody land plants, accumulated in one place,
preserved, usually by burial under succeeding layers of inorganic sediment, and
fossilized en masse.

With age and with the influence of the external physical forces, pressure
and temperature, coal matures or progresses through a sequence of degrees of transform-
ation; these degrees of maturation are conventionally divided into a series of "Ranks"
as follows:

Rank Abbreviations
Parent Plant Material -
Peat -
Lignite B lig B
Lignite A lig A
Subbituminous C Coal sub C
Subbituminous B Coal sub B
Subbituminous A Coal sub A
High Volatile C Bituminous Coal hv Cb
High Volatile B Bituminous Coal hv Bb
High Volatile A Bituminous Coal hv Ab
Medium Volatile Bituminous Coal mvb
Low Volatile Bituminous Coal Ivb
Semi-Anthracite sa
Anthracite a Table 1
Meta~-Anthracite ma
Graphite -

All coals of the Alberta Plains lie within the range Lignite A to High

Volatile C Bituminous, although by far the largest percentage of mineable reserves are
Subbituminous C, B or A.

Low sulphur content is an attractive feature of all Alberta coals.

N.B. - Largely for administrative purposes, the province of -Alberta has
been divided into "Coal Areas" which are somewhat misleading from a scientific point
of view. However, since much of the material in Report 35 is presented in terms of
these areas, a map is included showing their boundaries (Fig. 17).



CANADIAN CLASSIFICATION OF COAL BY RANK

(from Stansfield and Lang, 1944)

In the past the coals of Alberta were classed, and output statistics
collected, under four heads:
Anthracite coal—mined at Bankhead in the Cascade areaq,
Bituminous coal—all coals, other than anthracite, mined from the
Kootenay geological horizon in the mountains of western
Alberta.
Subbituminous coal—coals mined in the foothills.
Domestic coals—coals mined in the prairies,
No exact definitions of these classes were made; and changes of
classification were sometimes found advisable.,
In 1934 a tentative classification, the joint work of United States
and Canadian chemists, fuel technicians, geologists, and others, was
adopted by the American Society for Testing Materials. This classi-
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fication was later slightly modified. It was referred to Canadjan
coal operators in 1937 and as no objections were raised it was
adopted for Canada in 1938.

This A.S.T.M. classification* is employed throughout this report.
It might be noted that coals are not only classed by rank, a classi-
fication which indicates the degree of transformation of the original
plant material towards anthracite; but are also classed by grade and
by type. Grade classification gives a commercial evaluation of the
coal as sold, and type classification is based on the origin of the coal;
but neither of these is here discussed. .

In the classification by rank, as shown in Table 1, high rank coals
are classified primarily according to the percentage of fixed carbon
in the dry and pure, that is mineral-matter-free, coal; whilst lower
rank coals are classified according to the heat value of the mineral-
matter-free coal, but moist as the coal occurs in the seam. Second-
ary distinctions are made according to whether the coal is agglomer-
ating, that is forms a firm button in the volatile matter test, or other-
wise; and according to the coal being weather resistant, that is loses
less than 5% through disintegration in the accelerated weathering
test, or otherwise.

TABLE 1 Table 2
Classification of Coals by Rank
Legend: F.C.=Fixed Carbon. B.t.u.=British thermal units.

Limits of Fixed Car-
bon or B.tu., ¢+ Requisite Physical

Class Group Mineral-Matter- Properties
Free Basis
I—Anthracitic ......... 1. Meta-anthracite Dry F.C., 98%: or more
2. Anthracite Dry F.C., 92% or more
and less than 9875
3. Semianthracite Dry F.C.. 86% or more

and less than 927, Non-agglomerating 1

II—Bituminous 3 ..[1, Low volatile bitu- Dry F.C.. 8% or more

minous coal and less than 867
2. Medium volatile Dry F.C., 69% or more
bituminous coal and less than 78%
3. High volatile A Dry F.C., less than
bituminous coal 69% and moist 2
B.t.u. 14,000 + or
more
4. High volatile B Moist 2 B.t.u. 13,000 or
bituminous coal ;xzo&;:o and less than
5. High volatile C Moist B.tu. 11,000 or
bituminous coal more and less than|Either agglomerating
13,000 + or non-weathering s

III—Subbituminous |1. Subbituminous A |Moist B.t.u, 11,000 or{Both weathering and
coal more and less than non-agglomerating

2. SubibltuminousB Moist B.tu. 9,500 or

coa more and less than
11,000 +
3. Subbituminous C ‘{Moist B.tu. 8300 or
coal more and less than
9,500 +
IV.—Lignitic ........] 1. Lignite Mgi;(t) B.t.u less than|Consolidated
2. Brown coal Mgi;(th.t.u less than{Unconsolidated

11f agglomerating, classify in low-volatile group of the bituminous class.

2 Moist B.t.u. refers to coal containing its natural bed moisture but not including visible
water on the surface of the coal.

3It is recognized that there may be non-caking varieties in each group of the bitu-
minous class.

+ Coals having €9 per cent or more fixed carbon on the dry, mineral-matter-free basis
shall be classified according to fixed carbon, regardiess of B.t.u.

3 There are three varieties of coal in the high-volatile C bituminous coal group, namely,
Variety 1, agglomerating and non-weathering; Variety 2, agglomerating and weather-
ing; Variety 3, non-agglomerating and non-weathering.

*Specification 13388-38.
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The following formulae have been used for calculating the fixed
carbon and heat value on the above bases.

F.C.
- L= 0
Dry, mm-free F.C i (M+1.1A+0.IS)X10
Moist, mm-free B.t.u. = Btu. X100

100—(1.1A4-0.1S)
Where:

=Mineral matter
B.t.u.=British thermal units
F.C.=percentage of fixed carbon
M=—=percentage of moisture
A=percentage of ash
S=percentage of sulphur, and

Moist refers to coal containing its natural bed moisture, but not in-
cluding visible water on the surface of the coal.

The following diagram shows graphically the boundaries selected
for the different classes. Coals with more than 69% fixed carbon,
on the dry, mineral-matter-free basis are classified by this fixed
carbon, whilst coals with lower fixed carbon are classified by their
heat value on the moist, mineral-matter-free basis. The chart also
shows that in some cases coals with certain percentages of fixed
carbon or with certain heat values, can be placed in either of two
classes according to their agglomerating and weathering properties.

It must be noted that the above is only an abbreviated descrip-
tion of the classification with some details omitted.
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The coal samples studied have been represented in three dif-

In Fig. 6 they are plotted according to the above
ia, and the classification boundaries are also

shown, It might be noted that as this chart is on a mixed basis, dry
for the ordinates and moist for the abscissae, combustion data could
not be shown satisfactorily.
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The following characteristics of Alberta Plains coals should be emphasized.

1. All ranks of coal represented in the Alberta Plains (e.g., Lignite A
to High Volatile C Bituminous) are officially defined (ASTM) by their Calorific Value
in BTU dlone.

2. Low rank coals such as these have high inherent moisture contents
and lose moisture rapidly (and possibly erractically) so that "As Received" or "Air-
Dried" moisture determinations are largely meaningless; only "Capacity Moisture"
determinations have meaning.

3. Low rank Plains coals exhibit a regular, almost linear relationship
between Calorific Value and Capacity Moisture (see figure 2) so that coal rank of a
sample may be estimated closely enough to satisfy requirements of a reconnaissance
survey by determining the ash~free Capacity Moisture alone, a much less tedious
analysis than Calorific Value.

4. Rank of near-surface coals in the Alberta Plains varies with geo-
graphic position (Fig. 3). Specifically, there appears to be a roughly geometric
relationship between rank (as expressed by Calorific Value) and distance from the
Foothills front (Fig. 4a). There are, however, two areas of slight anomaly where
relatively high rank coals are found farther from the mountain front than expected
(see figure 3). A southern area around Lethbridge is believed to be related to the
existence of the Sweetgrass Arch; a northern area around Halcourt-Grande Prairie
is believed to be related to an important subsurface feature called the "Peace River
High". Rank also increases with present depth below ground level; samples from a
typical Alberta Plains oil-well were found to have about 0.7 BTU per pound greater
Calorific Value for every foot of depth (see figure 4b).

5. Geographic variation of rank is independent of stratigraphic position
of coals (cf. Fig. 3 with Map A).
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OCCURRENCE AND PRODUCTION OF ALBERTA COAL

The locations from which the different ranks of coals have been
mined in Alberta are shown in Table 2 and in eight skeleton maps of
the coal areas—Maps 2-9.

Table 3 shows for each rank of coal the areas where such coal has
been mined. In Table 4 the coal areas are listed with the classifica.
tion of the coal mined in each.

Table 5 gives the coal production in Alberta for the years 1941,
19842 and 1943, tabulated by class and area.

It can be seen, in Table 2, and in the eight skeleton maps, that the
distribution of the coal ranks is irregular within the mountains
forming the western boundary of the Province; but that progres-
sively lower ranked coals are found with increasing distance east
of the mountain face. Since rank and moisture content of coal are
closely related, maps 10 and 11 show clearly, as might be expected,
that as the distance east of the mountain face increases the moisture
content also increases. Similar curves, paralleling the mountain
face, could be drawn for heat content and for other analytical values.

It has been found that in Alberta the rank of the coal is primarily
dependent upon the mountain building pressure to which it has
been subjected, and only to a lesser degree dependent upon its
geological age or the depth of the seam below the surface.

All the coals of Alberta are of Post-Carboniferous age, and there-
fore younger than the Carboniferous coals of Great Britain, Nova
Scotia and New Brunswick, and the eastern United States. Those
coals in and near the mountains, however, have been subjected to
such prolonged and intense mountain building pressure that they

have been converted to high rank coals, comparable with those of
the Carboniferous age.
TABLE 2 o

Coal Ranks and Locations Where Mined

(As shown by Sampling and Analysis)

Meta-anthracite None
Anthracite -None
Semi-anthracite—Cascade Area ... e TP. 26, R. 11, W. of 5th meridian
Tp. 24 R. 10, W. of 5th meridian

Low volatile bituminous ... See map 2
Medium volatile bituminous * “ 3
High volatile A bituminous ... . « “ 4
High volatile B bituminous ... “ “ 5
High volatile C bituminous ... “ “ 6
Subbituminous A ... “ “ 7
Subbituminous B ... “ “ 8
Subbituminous C ... 9

. of 4th

. W. of 4th
Tp. 7, R. 2, W. of 4th

Brown Coal o None

ill, E

13
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PART II
Notes on Analyses, Special Tests and Terms

THE SIGNIFICANCE OF AN ANALYSIS OF COAL

Many of the qualities of a coal are revealed by its proximate,
ultimate and calorific analyses. The evaluations made in a proximate
analysis are conventional and do not represent actual specific
constituents of the coal, nor has their determination an absolute
significance. Their empirical determination, however, does give a
measure of the quality of the coal and the proximate analysis is
used as criterion for classification and for combustion.

The ultimate analysis is moré precise than the proximate in that
it determines the percentages of the elements which go to make up
the coal substance. The ultimate analysis does, however, serve as
a guide to the nature and rank of the coal and is often used for
classification. Furthermore, the ultimate analysis of a coal is essen-
tial for calculating the amount of air required for its economical
combustion and for other combustion data. It is, therefore, valuable
for the efficient design and control of power plants.

The calorific analysis of a fuel gives a definite measure of the
potential heat value which it contains, and is therefore a prime con-
sideration when buying coal.

Moisture.—Moisture is inherent in the coal substance, but it may
be increased by seepage in the mine or by subsequent wetting.
Moisture also may be lost from coal if the coal is exposed to a dry
atmosphere. High moisture in a coal usually indicates a free-
burning, smokeless fuel, but otherwise moisture is a disadvantage.
It is uneconomical to pay freight on water, and a high moisture coal
stores badly.

Ash.—Ash is the inorganic residue remaining after complete
ignition of the coal. It is derived from the mineral constitutents in
the coal. Ash not only has no heating value, but may by clinkering
interfere with combustion. Freight must be paid not only on coal
but also on its impurities. A slag forming coal may damage furnace
equipment, and removal of ashes involves expense. A low ash is
essential for some uses. Some Alberta coals are naturally clean, and
a number of Alberta operators are equipped to sell a washed coal.

Volatile Matter and Fixed Carbon.—Volatile matter is that por-
tion of a coal, other than moisture, that is driven off as a gas or
vapour by a heat treatment in the absence of air. The remaining
material, after correction for ash content, is reported as fixed

carbon. The percentage of fixed carbon divided by the percentage

of volatile matter is known as fuel ratio.

The combustion characteristics, the uses for which a coal is suited
and the amount of heat to be derived are dependent on the amount
of fixed carbon and volatile matter. The coking property of a coal
is closely tied to its volatile matter content. Both the low volatile
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and the high volatile, high moisture coals are non-coking, whilst the
coals with intermediate volatile are the coking bituminous coals.
The percentages of volatile matter and fixed carbon have also been
used extensively for classifying coals. The higher rank coals are
classified on a basis of fixed carbon by the A.S.T.M. standard
specifications. '

When coal is burned in a furnace the volatile matter coming off
burns with a flame, but incomplete combustion due to lack of air
causes a black smoke consisting of droplets of tar and particles of
carbon. The tarry volatiles have a high heat value and such
material if unconsumed represents a direct loss of heat. Part of the
unburned volatiles may settle as soot in furnace casings, flue pipes
and chimney where it not only interferes with heat transference,
but is a distinct fire hazard. Smoke is also a public nuisance.

In order to ensure as complete combustion of the volatile matter
as possible, and therefore smokeless combustion, three conditions
are essential, namely, (1) sufficient air (2) intimate mixture of air
and fuel, (3) sufficient secondary air over the fuel bed. The con-
sumer can, by recognized methods of good firing, reduce the poten-
tial smoke tendencies of a coal to 2 minimum.

Fuels of Group I, having a large amount of fixed carbon and a
relatively small amount of volatile matter, burn with a short flame;
and the whole process of combustion takes place at or near the fuel
bed. Such coals can be burned in domestic installations without
visible'smoke. Group II coals have a relatively large percentage of
tarry volatile matter and therefore burn with a longer flame, pro-
ducing visible smoke. These high volatile fuels are usually used on
railways and for power installations where the coal can be burned
efficiently and without smoke. The volatile matter of Group III
coals, although high, contains a higher percentage of oxygenated
compounds and burns with little smoke. The high volatile, Jow rank
coals of Group IV and V are free-burning and smokeless when
properly fired.

Calorific Value.—In the purchase of a fuel the consumer desires
that coal which will give him the greatest number of recoverable
heat units for his money, provided it also has suitable firing pro-
perties for his installation. The cost of a coal is largely based on its
heat or calorific value. Nevertheless, a high heat value coal, if care-
lessly fired, or if not suited to the particular installation, may give
poorer results than a lower heat value coal carefully fired and suited
to the installation. The heat value of a coal is usually stated as
gross B.t.u. per pound although actually the net B.t.u. is a better
criterion of the recoverable heat (see page 33). Coal is sold at a
1lz;rice per ton, but it would be more logical if it were sold on a heat

asis.

Carbon and Hydrogen.—Carbon and hydrogen are the two most
important elements in the coal substance. High rank coals are high
in carbon and low in hydrogen, while the low rank coals are low in
carbon and high in hydrogen. Broadly speaking, the carbon of a
coal may be considered as having the same significance as fixed
carbon, and hydrogen as having the same significance as volatile
matter, but the percentages of these elements in the coal are mainly
used in exact calculations of combustion data. The higher the
hydrogen content of the coal the greater the drop from gross to net
calorific value.
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Sulphur.—Sulphur occurs in coal in three forms namely, (1) as
organic compounds in the coal substance, (2) as iron pyrites
(FeS,), and (3) as gypsum (CaSO,.2H,0). Sulphur, if present either
as pyritic or as organic sulphur, contributes a trivial amount of heat
when the coal is burned, but is objectionable if present in consider-
able amounts since the products of combustion will combine with
any condensed moisture to form a corrosive liquid. Sulphur is also
deleterious in fuels used for metallurgical purposes since it may
pass into the metal under treatment. Some ot the sulphur, however,
is driven off during carbonization or coking so that there is less
sulphur in coke or char than in the original coal.

Nitrogen.—Nitrogen occurs in coal to the extent of 1 to 2 per
cent. Its only importance is in the recovery of ammonia from car-
bonization and coking processes with by-product recovery. Now,
however, that most of the industrial ammonia is made synthetically
the nitrogen content of most coal is not of particular significance.

Oxygen.—The amount of oxygen in a coal has an important
bearing on its rank and properties. Low oxygen coals are high in
rank and heat value, while high oxygen coals are low in rank and
heat value. With coking coals an increase in oxygen usually means
a decrease in coking quality. High oxygen coals have the merit that
they are free burning and practically smokeless.

TECHNICAL DETAILS OF SAMPLING AND ANALYSIS

The following is a summary of the methods employed in sampling
and analysis, for the information of samplers and analysts. ‘L'hese
specifications are in principle those of the American Society for
Testing Materials* with certain modifications to make them more
exact and suited to Alberta coals. :

Sampling.—The analyses in this report are, in the main, based
on samples taken by the Provincial Mine Inspectors by a specified
method.t These are channel samples, about 4”X3"”, taken across
the seam, from a cleaned, fresh, working face selected to represent
as closely as possible the normal output of the mine. The Inspector
includes or rejects clay or shale bands or other “partings” in the
seam, according as, in his judgment, these are included or excluded
from the coal as shipped from the mine. The samples are crushed,
to less than %" size, and reduced by the method of cone and
quarter, and then filled into quart sealers with rubber gaskets for
shipment to the laboratory. The above is done quickly at the mine
face to avoid loss of moisture.

Air-Drying and Preparation of Laboratory Sample. — The
coarsely crushed coal, as received in the laboratory, is subjected to
a preliminary partial drying, termed “air-drying”, before the sample
is pulverized for analysis. Air-drying is carried out, (a) to bring the
coal to such a condition that it will not either lose or gain moisture
appreciably during the subsequent crushing, grinding and weighing
for analysis, (b) to facilitate grinding—coal cannot be ground if too
moist, (c) to evaluate the moisture holding property of the coal.

A simple procedure has been developed by the R.C.A. for air-
drying coal without oxidation. The coal (100-200 grams) is sub-
jected for 48 hours to a relative humidity of 32% at 30°C in an
evacuated desiccator containing a saturated solution of magnesium

*Specification D271-42,
tResearch Council of Alberta, First Annual Report (1921), p. 17,
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chloride, and crystals of the same, to maintain the humidity. The
air-dried sample is then crushed and finely ground in a ball mill
for further analysis. The use of a ball mill minimizes loss of
moisture.

All determinations made subsequently on this air-dried labora-
tory sample have to be calculated to the “as received” basis with
consideration of the moisture loss during air-drying.

Moisture.—The ground, air-dried sample is used for this and
subsequent determinations. The moisture remaining at this stage
is determined by the loss in weight when one gram of the sample is
dried for one hour, at 106°C, in a rapid stream of dry natural gas,
and cooled in an evacuated desiceator.

The total moisture, to be reported as the moisture in the coal “as
received”, is calculated from the percentage loss of weight during
air-drying, and the percentage loss in the moisture determination on
the air-dried sample.

Capacity Moisture.—A simple procedure has also been devel-
oped* by the R.C.A. whereby it is possible to distinguish between
the true water of the coal substance, termed capacity moisture, and
the free or adventitious water. The method employed is as in air-
drying—exposure for 48 hours at 30°C, in an evacuated desiccator
and controlled humidity—but in this case 5 gram portions are used,
and successive portions are dried at some ten humidities ranging
between 119, and 98¢ relative humidity, by use of a suitable selec-
tion of salts. A fresh portion of the original sample, crushed to 14
mesh size, is used for this determination. The mbisture held by the
coal after attaining equilibrium with the controlled humidity, is
determined by drying in vacuum, at 105-110°C, for three hours.

The retained moisture in each portion, plotted against the relative
humidity to which it was brought to equilibrium, gives a series of
ten points which lie along a curve. This curve if extrapolated from
the 98% humidity point to 100% humidity, gives the capacity mois-
ture of the coal.

As a routine method it has been found, based on several hundred
full curve determinations, that the percentage moisture retained in
this test by a coal dried over a saturated solution of potassium

100

sulphate (97.6% relative humidity), when multiplied by %6 gives

the capacity moisture of the coal. A test over a saturated solution
of ammonium nitrate (60% relative humidity) is also made in
routine analyses as a further measure of the moisture holding
capacity of the coal. '

Ash.—One gram portions of the laboratory sample are com-
pletely burned in an electric muffle furnace—with free access of air
—at a temperature of 725+25°C,

Volatile Matter.—Two alternative methods are used for this de-
termination according to the character of the coal. The quick heat
method is used for all high rank, low moisture coals. The pre-heat
method is used for all high moisture coals. The boundary has been
chosen so that coals, from any area where samples have been
tested that retain more than 10%moisture after air-drying to 605%
humidity, are tested by the pre-heat method. Coals which are close
to the boundary line are found to give from 1 to 1% 9 less volatile

*E. Stansfield and K. C. Gilbart. Trans. A.J M.M.E., Coal Division (1932), pp. 123-147.
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matier by the pre-heat method than by the quick heat method.
Lethbridge Area coals, which are in this category, are now tested by
the pre-heat method.

A vertical electric furnace* is employed for both methods. This
is closed at the top, and the crucible is introduced into the furnace
from below. Standard practice is to use a furnace open at the top.
This inversion gives an initial heating of the coal from the top and
thus reduces the tendency to spark. It also gives a very steady
temperature, less convection currents and consequently a less
oxidizing atmosphere.

In the quick heat method one gram portions of the laboratory
sample are each heated for seven minutes at a temperature of
950:20°C in a 20 c.c. platinum crucible with a well fitting, capsule
shaped lid. The loss in weight represents the moisture and volatile
matter in the coal. If the loss due to moisture is subtracted the
remainder is volatile matter.

High moisture coals, if tested by the quick heat method, spark
badly and the results are erroneous. A pre-heat method is there-
fore employed. In the method used until recently, one gram por-
tions were each weighed into a platinum crucible as before; but the
crucible set on a cold 3” scorifier which was placed in an electric
muffle furnace at 800=25°C. It was left in the pre-heat furnace
for five minutes and immediately transferred to the volatile matter
furnace, and heated for six minutes at 950=-20°C.

The above method, in general, gave remarkably concordant
results, but a few exceptional samples have been noted, which
tended to spark even by this method, A revised method therefore
has been adopted recently which works well even with such
samples. The temperatures towards the opening at the bottom of
the furnace were calibrated, and the crucible is given its preheat
by moving it up into the furnace by timed steps as follows: 3 minutes
at 500°C, 2 minutes at 700°C, 1 minute at 850°C, and 6 minutes at
950°C. The temperatures were measured by a thermocouple touch-
ing the side of the crucible just above the level of the coal.

This method is in accordance with the A.STM. method of
D271-42, but is far more specific. The results are in close agree-
ment with those by the earlier method.

Fixed Carbon.—The non-volatile residue left in the platinum
crucible in the volatile matter determination is fixed carbon and
mineral impurities. The percentage of this residue, minus the per-
centage of ash as found above, gives the percentage of fixed carbon.
The nature of the above residue is recorded as a guide to the coking
properties of the coal.

Proximate Analysis.—The four percentages thus found in the
air-dried coal—moisture, ash, volatile matter, and fixed carbon—
add up to 100, and constitute the analysis known as “proximate”.
The values thus found can be calculated to the “as received” basis
by allowance for the moisture lost in air-drying, or caleulated to the
“dry” basis by elimination of the moisture in the air-dry analysis.

The ratio of fixed carbon divided by volatile matter is known as
“fuel ratio”, .

Calorific Value.—The gross calorific value is determined by the
complete combustion of the coal in compressed oxygen in a bomb

*Research Council of Alberta, Tenth Annual Report (1929), p. 17,
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calorimeter.* The bomb is of stainless steel, 315 c.c. volume, and
the bomb and calorimeter have a water equivalent of 2,250 grams.
A weight of coal is taken estimated to give a rise of 2.5°C, and
oxygen is charged to 375 lbs. per sq. in., or to 400 lbs. for difficultly
combustible fuels. This gives at least five times as much oxygen
as is theoretically required for the combustion. A platinum hair
wire and a short cotton thread are used for firing, and the tempera-
ture rise is measured with a standardized Beckmann thermometer.
The water equivalent of the calorimeter is restandardized, using

standard benzoic acid, with each fresh oxygen cylinder. The cooling’

correction is found from the initial and final rates of cooling by
means of a nomogram. The usual corrections are made for firing
heat; thermometer bore irregularities, setting factor, and emergent
stem; and for sulphur and nitrogen. The calorific value is calcul-
ated by the following equation which permits ample accuracy with
a slide rule:

Calorific value,

0—10
in B.tu. per 1b.=10,000 +%-4,oso 42,100—20,000 W

w

This is derived from the equation B.t.u./lb. (2+R) 3330)(1.8

where weight of coal in grams=W

the rise in temperature=2°-+-R° Centigrade, and

the water equivalent of the calorimeter=—2250 grams.
The equation is suitably adjusted whenever a change is made in the
water equivalent.

The net calorific value is calculated by deducting from the gross
value 911.2 B.t.u. per pound for each one per cent of hydrogen in
the coal.

Ultimate Analysis.—This analysis determines the elements car-
bon, hydrogen, sulphur, nitrogen and oxygen. The percentages of
these elements, together with the percentage of ash found in the
proximate analysis, are assumed to add up to 100%. The determin-
ations are made on the air-dried laboratory sample, and the results
later calculated to the “as received” and “dry” bases.

Carbon and Hydrogen.—These elements are determined, as in
the regular method for the analysis of organic compounds, by burn-
ing a fifth of a gram of the coal in a current of pure, dry oxygen
and collecting and weighing the carbon dioxide and the water pro-
duced. The R.C.A. has developed a modification of the apparatust
which has been found to be conducive to ease of operation, pro-
longed life of the quartz combustion tube, and consistently good
results even in the hands of beginners.

Sulphur.—The method normally employed for sulphur determin-
ation is the Eschka process as specified by the A.S.T.M. Recently,
with low sulphur coals—below 0.5%-—the sulphur has been de-
termined in the rinsings from the bomb calorimeter by precipita-
tion with benzidine hydrochloride followed by titration with stand-
ard alkali. These results have been found to be in reasonable agree-
ment with those of the Eschka process, and the saving in time is
considerable.

Nitrogen. — The method employed is the Kjeldahl-Gunning
method as specified by the A.S.T.M.

*E. Stanstield and J. W. Sutherland, Can. Jour. Research, Vol, 3 (1930), pp. 464-472.
{E. Stansfield and J. W. Sutherland, Can. Jour. Research, Vol. 3 (1930), pp. 318-320.
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Oxygen.—No satisfactory method has yet been devised for the
determination of oxygen. The percentage reported as oxygen in an
ultimate analysis is merely the value obtained by subtracting from
100 the sum of all the other percentages, including that of ash.

Moisture.—Moisture is not included as such in an ultimate
analysis, as the hydrogen and the oxygen of the water are included
in the reported values of these elements.

Fusion Temperatures of Coal Ash.—Two methods have been used
for the determination of the fusibility of coal ash, one according to
A.S.T.M. specifications, the other a modification thereof., In the
latter method the conditions specified by the A.S.T.M. with respect
to size and shape of cones, rate of heating and atmosphere are
followed exactly, but, instead of only heating 3 or 4 cones at once
and closely watching their behaviour, a batch of 20 or more different
cones are simultaneously heated to some prearranged temperature,
and then rapidly cooled and withdrawn from the furnace. Similar
batches are likewise heated to other temperatures until for each ash
a series of cones is obtained heated to temperatures at 45°F (25°C)
intervals, and covering the range from the initial deformation o the
fluid temperature, or to the maximum temperature obtainable in the
furnace. The series can then be arranged in order and examined at
leisure for the fusion characteristics. Fig. 4, p. 43. -

Two furnaces have been used, a No. 3 gas-fired Melter's Furnace,
and a molybdenum wound, electric, resistance furnace. Some diffi-
culties are experienced with the gas-fired furnace at temperatures
above 2600°F, but the electric furnace can be heated to 2800°F
without difficulty.

The A.S.T.M. specifications call for a mildly reducing atmosphere
around the cones. In both methods employed by the R.C.A., and in
both furnaces, this required atmosphere is ensured by vapourizing
a methyl alcohol-water mixture, containing 51¢% of alcohol by
volume, and passing the vapours through a refractory tube into the
ash cone chamber. The aleohol is decomposed, also some of the
steam, producing a mixture containing about 505 reducing gases
(hydrogen and carbon monoxide), and 50% oxidizing gases (steam
and carbon dioxide).
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MOISTURE AND CAPACITY MOISTURE

All coals contain moisture which is definitely part of the coal
substance. Coal may also have free moisture, on the surface, and
in the cracks if, for example, the mine from which the coal was
taken is a wet mine; but, on the other hand a sample of coal may
have been partially dried before it reaches the chemist. A coal
analysis therefore may show either more moisture or less moisture
in the sample than the true moisture of that coal.

A method was developed* in 1831, in the laboratories of the Re-
search Council of Alberta, by which a distinction can be made be-
tween the moisture that really belongs to the coal and additional or
free, surface moisture. The same method will also indicate if there
has been a partial drying of the moisture of the coal, but in this
case the true moisture cannot be determined if the partial drying
has been more than slight. A coal which has been notably dried
will not take up again as much moisture as it held originally.

The true or inherent moisture of a coal has been called the
“capacity moisture” of the coal and defined as the least moisture in
the coal that will give a relative humidity of 1005, or in other
words, will behave as though free moisture were present.

Capacity moisture is of great importance in coal classification,
and of lesser importance in ordinary analyses. Nevertheless in many
analyses reported from these laboratories, the capacity moisture is
given where this differs notably from the actual moisture found in
the samiple; as it is certain that free moisture will evaporate from the
coal more easily than will inherent moisture, and therefore is less
of a drawback.

It is of interest to note that far more samples have been received
here showing excess moisture than have been received showing
partial drying. In this report “typical moistures” are not intended
to include free moisture.

GROSS AND NET CALORIFIC VALUES

When the coal is burned in a bomb calorimeter, as in the deter-
mination of its calorific value, the products of combustion are cooled
to room temperature, and the steam is condensed to water and thus
gives up its latent heat to the calorimeter. In the ordinary combus-
tion of coal, on the contrary, the products of combustion enter the
chimney at too high a temperature for the steam to have con-
densed, so that not only the sensible heat of the gases, but also the
latent heat of the steam is lost. The loss of sensible heat can be
minimized by combustion control and by the use of suitable equip-
ment, so this loss can fairly be charged against the plant and its
operation. The loss of latent heat, however, cannot be avoided in
ordinary practice, so it is unfair to charge this loss against the plant,
Two calorific values are therefore recognized:

Gross calorific values in which the products of combustion are
assumed cooled to ordinary temperatures (60°F), and the steam
condensed to water as in the calorimeter determination,

Net calorific values in which the products of combustion are
assumed cooled to ordinary temperatures, but with the steam un-
condensed. Net calorific values, in B.t.u. per pound, are calculated
from gross calorific values, in the same units, by deducting 91.2

*E. Stansfield and K. C. Gilbart, Trans. AILMME, Coal Division (1932), pp. 125-147.
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B.t.u. per pound for each one per cent of hydrogen in the coal as
fired. This figure allows for another slight correction which need
not be explained here.

If two coals are compared, of equal gross calorific value, but
one with low, and the other with high hydrogen content, it will be
found that the former is distinctly the better fuel. Two coals of
equal net calorific value, on the contrary, will be found to be nearly
equal in fuel value regardless of their hydrogen content.

Gross calorific values are generally used in Canada and in the
United States, but the net values give a better picture of the relative
commercial values of different types of coal, and are often used in
some other countries. The adoption of the net value has been
delayed in America because its calculation requires the hydrogen
content of the coal, and this is seldom known.

Gross calorific values are given in this report, unless the contrary
is stated. The approximate deduction to be made for the coal of
each area, or district, to give the net value, is generally given. The
deduction ranges from about 2% to 9% of the gross heat value of
Alberta coals.

MINERAL MATTER IN COAL AND ASH OF COAL

The mineral matter in a coal is not the same as the ash left when
the coal is burned, either in composition or in weight. The relation
between them varies; but, on an average, ten parts of mineral matter
leaves only 9 parts of ash.

All ordinary analyses, proximate and ultimate, show the percent-
age of ash of the coal, not the percentage of mineral matter in the
coal. This is standard procedure, well understood by all coal
chemists, and the matter is quite immaterial to the ordinary coal
consumer,

Whenever it is necessary to calculate an exact analysis of pure
coal, as for example for purposes of coal classification, the matter is
quite different, and it is necessary to convert the ash per cent of the
coal to a mineral matter percentage. This change also involves a
change in the volatile matter percentage. The relation between
mineral matter and ash is discussed at greater length in Part V
under “Coal as analyzed and as pure coal”.

The slope of a mean line drawn through the points in the curve
of Fig. 2 gives a measure of the ratio of mineral matter to ash, and
this graphical method is regularly employed by the R.C.A. to deter-
mine this ratio. The equations given in the analytical section for
calculating the modified calorific value of coal all contain a factor
based on the relation of mineral matter to ash. This ratio has been
found to vary with Alberta coals from 1.0 to 1.3 but the average
value is slightly above 1.1.
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Table 5
TABLE 22
Fusion Data for Ash of Alberta Coals
| Softening Softening | Flowing

Area District Temperature Interval | Interval Samples
Low, oF High oF oF oF 1 Tested
2030 2410 80 120 14
2190 2460 70 140 7
2130 2370 70 160 3
42600 ... 1
1980 2380 20 70 15
1970 2400 0 140 22
A 2550 +2770 T . 3
B 2140 +2770 120 150 11
2010 2360 0 80 20
1900 2180 50 50 8
A 2050 2170 40 130 7
B 2090 2450 70 100 20
Crowsnest A&C 2630 42770 e | den 35
Drumheller . 1850 2370 60 110 €9
Edmonton 1870 2470 60 120 34
Gleichen 2010 2370 60 110 [
Halcourt A 2460 2600 180 130 2
. B 2200 2460 100 160 4
Highwood 42600 ) i 4
Lethbridge 2060 2420 80 140 23
Magrath 2190 2280 80 70 2
Milk River 1960 2200 90 190 6
Mountain Park 2280 + 2700 140 130 21
Nordegg ... 2600  +2800 I 1
Pakowki 1920 2 50 60 8
Pekisko .. 2150 2550 20 150 11
Pembina 2280 2460 70 110 12
Pincher ...... A 2330 +2600 80 170 4
Prairie Creek . A 2150 2340 80 1G0 6
B 2100 2120 50 230 2
1830 2120 80 80 7
2010 2260 60 80 12
2010 0 ... 60 70 1
1880 2320 50 70 17
2100 2490 60 80 11
1870 2380 [ 130 3
Tofield 2050 2270 50 60 7
Westlock 2240 60 100 2
Wetaskiwin 2030 2420 80 100 3
‘Whitecourt 2180 ... 90 190 1

Explanation of terms given on page 42.
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Further information on analytical parameters of coal may be found in
Francis (1961).

As.mentioned above, "Capacity Moisture" is the only meaningful
moisture determination for Plains coals. The "routine method" described above
(weighing to equilibrium following exposure of the ground coal sample at 30° C
in a dessicator with air held at 97.6% humidity by a saturated solution of potassium
sulphate) followed by ash determination in a muffie furnace, is usually adequate to
“characterize” a coal sample, i.e. to establish it rank closely enough for the
requirements of a reconnaissance survey.



IV. GEOLOGY

in the Alberta Plains, two major stratigraphic intervals contain coal
deposits. Firstly, very small amounts occur within the Lower Cretaceous Mannville
Group, but since these strata outcrop only in northern Alberta, and include the
McMurray oil sands, no further consideration is given them in this presentation.

Much greater tonnages of coal exist within the Belly River Group,
Edmonton Formation, and Paskapoo Formation of central and southern Alberta and
the equivalent Wapiti Formation of the Peace River region which constitute a thick,
mostly continental, coal-bearing and clastic Upper Cretaceous and Lower Tertiary
succession, broken only in central Alberta where the marine Bearpaw Formation
separates the Belly River Group from the Edmonton Formation. Distribution of these
rock units is shown in Map A. See also stratigraphic diagram (Fig. 15).

Structure of the Alberta Plains consists of a flat monocline in which bed-
rock strata dip very gently westward or southwestward (averaging about 15- 20 feet
per mile) so that progressively older formations are exposed at surface eastward. Thus
the coal~bearing beds form a giant wedge (see section, Map A), with the oldest
component strata lying at the surface in eastern Alberta (e.g., near Vermilion, about
Tp. 50, R. 7, W. 4th Mer.) but at depths of 4000 -6000 feet in the western Plains
(e.g., near Rocky Mountain House, about Tp. 3%, R. 7, W. 5th Mer.).

By far the largest tonnages of coal lie within the middle portion of this
wedge, in strata generally called Edmonton Formation (see Allan and Sanderson,
1945). (Recently Carrigy, 1970, and Irish, 1970, have, with some logic, radically
changed the nomenclature here, but in this presentation, the more familiar usage
is followed.) Within this rock unit, two major coal-bearing intervals exist, and,
midway between them, a minor one. The lower major interval is relatively thick
(up to 600 feet) containing numerous well-marked coal seams and traceable from the
Bow River east of Calgary, northward and northwestward almost to the Athabasca
River (see Map A); it is referred to in this presentation as "Lower Edmonton Coals".
The upper major interval is thinner (30 ~ 90 feet), consisting of a relatively compact
mass of interlensing coal seams and coaly beds, and traceable from the Red Deer
River near Drumheller northwestward to the Simonette River southeast of Grande
Prairie (see Map A); this is referred to as the "Ardley Coal Zone". The minor
coal-bearing interval, referred to as the "Carbon-ﬁompson Coal Zone", is quite
discontinuous, occurring chiefly in the vailey of the Red Deer River; it lies about
100~ 150 feet below the Ardley Coal Zone, and immediately below an extremely
widespread and reliable bentonitic marker horizon usually referred to as the
Kneehills Member.
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Succession of Strata in the Alberta Plains
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In southern Alberta, the Foremost Formation, forming the lower part of
the Belly River Group, contains considerable quantities of coal, but most of this
is so diffuse and erratically dispersed that it cannot be considered economically
recoverable within the foreseeable future. However, at the top of the group,
immediately below the Belly River-Bearpaw boundary, lies a coal zone consisting
of a small number of well-marked coal seams, traceable with discontinuity from
the Belly River south of Lethbridge to the lower Red Deer River east of Calgary (see
Map A); it is referred to as the "Lethbridge Member".

There is a considerable body of information, mostly derived from oil and
gas exploration, on the general disposition of the foregoing major coaly zones, but
it is very incomplete and has not been adequately synthesized. In particular, details
of coal distribution within coaly zones are, at present, not well understood: from
outcrop and shallow occurrences, the percentage of coal within the zones is known
to vary regionally, so that regions of maximum coaliness, constituting the exploit-
able coal fields, appear at a very rough estimate to occupy 10%-30% of the total
area. Whether these coaly areas are circular or elongate or completely irreguler
in shape is, as yet, unknown.



V. UTILIZATION

Two major uses for Alberta Plains coals are immediately apparent: firing
conventional steam-electric power plants; and "gasification", i.e., conversion of
coal (in conventional surface plants) into "substitute natural gas" (SNG), equiva-
lent in calorific value to natural gas. Beyond these uses is the possibility of producing
such large-volume products as liquid fuels, carbonaceous absorbents or filter media,
and argrobiological soil amendments (see Berkowitz, 1971); at the same time the
possibility of large scale underground chemical conversion (gasification or liquid
reaction) must not be discounted, although it will require several major technological
breakthroughs to effect.

A. Steam Production

(Extract from Stansfield and Lang, 1944)

STEAM PRODUCTION AND BOILER TRIALS

A large percentage of the coal consumption of the world is coal
burned in order to produce steam. Boiler trials are made in order
to evaluate coals for the production of steam; but two types of these
must be recognized.

(1) The operator of a hoiler plant may run beiler trials on the
different coals available for purchase, and thus find which coal is
the best to buy for his plant. He is thus enabled to sclect a coal
suited to the equipment installed, and the boiler trials salislactorily
meet his requirements,

(2) A government laboratory, or other testing plant, may en-
deavour to test a large number of coals in order to grade them
according to merit for steam raising. Unfortunately, such a testing
plant has seldom a wide range of testing equipment, and {ar too
often the fact that coal M gave a higher evaporation than coal N
does not prove that M was better than N, but only that M was better
suited to the equipment and conditions of the test. Such boiler
trials therefore may be entirely misleading, unless studied with a
full appreciation of the difficulties and limitations under which the
tests are made. The difficulties and limitations are probably less
with pulverized coal trials than with hand fired or stoker trials.

A detailed report on a boiler trial may include as many as 30
items, and only by a study of such a report can the real significance
of the trial be understood. The most frequently quoted value,
however, is that termed “equivalent evaporation”, or the pounds of
water at 212°F converted to steam at 212°T per pound of coal fired.
The efficiency of the boiler plant is also generally stated. This is
the calculated heat required to convert the feed water evaporated
into the stcam thus produced, expressed as a percentage of the heat
value of the coal burned to produce that steam.

The heat value of the coal, the efficiency of the boiler plant, and
the equivalent evaporation are related by the following equation:

0.10306 HK=100 E
where H=the heat value of the coal as fived, in B.t.u./pound
Ke=the cfficiency of the boiler plant in per cent
E=the equivalent evaporation in pounds of water at
212°F converted to steam ut 212°'F.
This equation is based on the assumption that the latent heat of
steam at 212*1" is 970.3 B.t.u. per pound.
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Either the gross or the net heat values can be emploved, hut
with the net heat values bigher boiler plant efficiencies will be
obtained, and there will be smaller variation of efficiency between
high and Jow hydrogen content coals.

Calculation can be avoided by the use of the alignment chart
of Fig. 5. The heat value of the coal is shown on scale H on the
left, the cquivalent evaporation on scale E on the right, and the
beiler plant efficicncy on the sloping scale K. A straight line from
a particular heat value on H to a particular evaporation on E will
cut the sloping scale at the corresponding boiler plant efficiency.
Or a straight line from a particular heat value on H, to a particular
efficiency on K, if continued will cut the line at E at the correspond-
ing equivalent evaporation. For example, a siraight line drawn from
a heat value of 14,000 B.t.u. through a plant efficiency of 705 will
give an equivalent evaporation of 10.1 Ibs.
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Fig. f.—~Nomugram—BRBuiter Elficiency and Equivalent Evaporation

The efficiency of a beiler plant depends far more on the cquip-
ment that on the coal. and high efficicncy can he obtained with any
ordinary coal and suitable equipment. It must be obvious, there-
fore (that evaporutions obtained with one coal in one set of boiler
trials cannot be compared with those of another coal in another set
of boiler trials to give the relative merits of the two coals.

A linge number of references to steam production and to boiler
trials with Alberta couls have been published. These show effi-
ciencies ranging from 457 {0 89°(. The low efficiencics are with
small boilers, withoui economizers, whilst the high cfficiencies are
with modern, high pressure plants. with pulverized coal firing, and
with ceonomizers to preheat the {eed watey, or the air for combus-
tion, or both.
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In view of all the above it has been decided 1o give references Lo
such publications; but not (o give any summary of the results
reported. A

It might be noted, however, that the reports cited include oper-
ating data on some large, modern boiler plants, and that ithese data
show high efficiencies with both Alberta domestic and Alberta steam
coals. Efficiencies as high as 809L are shown with domestic coal
(Subbituminous B) in a stoker fired [urnace, and as high as 89%¢
with steamn coal in a pulverized coal fired {urnace.

The principal heat losses in a boiler plant are (1) radiation of
heat from the outside of the boiler, (2) loss of incompletely burned
coal through the grates or in the ashes, (3) loss of sensible heat in
the flue gases, (4) loss of latent heat in the flue gases, and (5) loss
of unburned material in the flue gases. The unburned naterial in
the flue gases may include solid particles of coal and ash, called
“fly ash”; solid particles of soot, vapours of tar, and combustible
gases such as carbon monoxide, hydrogen and hydrocarbons.

The last four items in the above list are rclated to the character
of the coal, and three of these losses can be reduced by the selection
of equipment suited to the coal; but discussion of the means em-
ployed to reduce losses would be out of place in this report.

The following eight characteristics of any coal should be con-
sidered in relation to its use [or the production of steam: (1) Total
net heat value ol the coal. (2) Distribuiion of heat value between
the volatile and non-volatile fractions of the coal. This, it might be
mentioned, is related to the percentages of volatile matter and fixed
carbon in the coal. (3) Cleanliness of coal, zs shown by the ash
percentage. The dirtier is the coal, the morce ash is therc to be
removed from the furnace and taken away. Also a high ash may
involve increased loss of unburned fuel with the ash. (4) Clinker-
ing properties of coal ash. This depends largely on the fusion tem-
perature of the ash; in general a high fusion ash is preferred, hut
the reverse is sometimes the case. (5) Burning characteristics.
Some coals burn much more freely than do others. Some burn with
a short flame and others with a long flame (see 2 above), and some
coals tend to cake or even to form coke in the firec bed. Some coals
moreover teud to burn smokily and othears to burn without smoke.
However, all these types of coal can be burned without excessive
losses in the flue gases if suitable equipment is provided. (6)
Strength of coal. Some coals are strong and others friable. A
friable coal is apt to result in the presence of a high percentage of
fines in the coal as fired:; on the other hand, if the coal is to be
burned as pulverized coal extra power is required for pulverization
if the coal is hard and strong. (7) Storage qualities. If the coal
may require to be stored bhefore being burned it is advisable to
consider its storage properties, since some coals disintegrate rapidly
when stored. unless protected from the weather. Also prolonged
storage of most coals involves more or less risk of spontaneous
combustion.  (8) Ultimate analysis of coal: that is its ecarbon,
hydrogen, oxygen, cte. content.  Makers of hoilers, hefore tendering
on equipment to be supplied, commonly request the ultimate
analysis of the coal expected to be burned. This assists them to
speeify the correct type of cquipment. The ultimate analysis is also
required for caleulation of such combustion data as volume of air
required per pound of coal.
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Part V on combustion discusses further some of the above
characleristics of the cual, and relates certain of them with the

classification of the coal.

The foliowing reports and articles refer to the use of Alberta
coals for the production of steam:
Forty-One Steaming Tests, J. Blizard and E. S. Malloch, Mines Branch,

Department of Mines, No. 496

(1920).

Investigations of Canadian Coals, B. F. Haanel and R. E. Gilmore, The
Enginecring Journal, XX (1937), p. 515.
The Burning of Low Rank Alberta Coals—The Steam Generating Plant.

C. A. Roblk. The Engincering Journal, XX (1937),
Expericnce in Burning Western Canadian Coals, E, W. Bull.

Pp. 555-564.
The Engi-

neering Journal, XX (1937), pp. 571-380.

B. Gasification

(Extract from Berkowitz, 1971)

i

Iri terms of the cosl tonnayes required for it, the
ez
ification = i.e. the conversion of ceal info a "synthesis
Ges " (o mixture of CO ond Ho) that con subsequently be me-
thenated fo provide a "synthetic "-pipeline gos fully equiva-
lent 1o neturel gas, or converted into synthetic liquid fuels,
chemicels or chemical intermediates by established {Fischer-
Tropsch) hydrogenation.

Under active study and development since the
1930's, the primary gasification step involves a treatment of
incandescent coal or coke with oxygen, steam ond/or cor-
bon dioxide, und yiclds o "synlhesis gas" by reactions that
can be formally writien as .

C+07 = COp v v v v v v v e v (D)
Hy #2307 % HO . o v v v v v v v v o ()
CH4HO 4 CO+Hyw v v o v v v v v o (ild)
CH4COy = 2CO v v v i v v vt v v v (v
CO +HO =+ COyp + H, )

Recoction (i) is o sequential oxidalion of carbon. (if) arises
from particl exidution of volatile matfer in coal. (iii) ond
(v deserice gusiflication by steam and carbon dioxide. And
(v} is the sccalled woler-gos "shift" reaction,

In o fixed=hed gosifier, in which ccal is introduced
counfercucent fe the gas flow, formefion ond porfial decom-

position of velatite maiter will, in addition, yield

(m - n} c

—-—4—,.,,,..(Vi)
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aidat clevated fewperatures, aulo-hydrogenation of volo-

ti's merer and some "reaciive” corhon in cool will olse pro=

vrae mathane Ly

._Hn + (2"“ -n) Hz,/?. < m CH4 e & 4+ e s s

important “other use" of coal in Western Coneda is gas-

Except for reactions fvi)=(viii) =~ which con evi-
dently only occur when coal is gosified, but which ore even
then only of minar significance - this suite is remarkably
insensitive 1o the nefure of the solid reoctant; and gosifico-
fion therefere possesses an unrivalled flexibitity. In proc-
tiee, it is nov possible to effectively gusify any coal or
coke in fized, agitated or fluidized beds of prassures up to
50 atm, end temperatures as high as 1800°C; to disposce of
residual ush s o dry solid er o molien siog; and 1o vary the
CO:Hy rotio of the product “synthesis gas™ by means of ap-
propriate cofolysts,

What con technically be achiceved by gosifizotion
is illustrated in Figure | = asimelificd flow shect of the
coal gasificction piont operated by the South African Cool,
Oil & Ges Corperztion ot Sasolburg, e Johannesburg.

The design capscily of the Lurgi pressure ¢~iifiers is abou
7500 Mel/br, of 380 psi. And produzis include the full
range of liquid fuels elsawherc obiained fiom conveniional
oil refining, et veell os o wide spectrum of industriol choeme
icols ond chemicnl intermediates - all aceruing from Fis-
cher~Tropsch hydrogenation of "synthesis gas® under condi-
tions determined by morket requirenients,

As an olternative to producing a "synthelic" pipe-
line gos vio metnranation of o CO - Ho mixtuie, such a g
con also be obinined more directly by by d-o msificction of
cool. Origino!ly conceived in the lofe 15007%, 1 ic
cess involves reacting o carbon source viith iydrosn of
temperaiures in the order of 850°C (~13&0%F) end pressures
between 20 ond 50 ctm. , and CH,: yicld: ore then generally
proportional to the hydrogen partial prossure,  Since the
1950', hydrogasification of coal has Leen perfected by the
U.S. Bureau of Mines and the Illinois Institute of Gas Tech-
nology;. ond o luige pilot-plont developed from IGT's stu-
dies - {rom which it is expected to gain oparating expe=
tience, performance dala and scale-up eriteria - s pre-
serily under construction neor Chicogo.

:, iy pos

Extensive tests in o variety of small-scale plenis and

Vo)

profotype reocters have esiablished thatl over 90%3 of the o:-
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cent American studies ore, in facl, realized. But foced

. . . .
gonic carkion contained in o cosl or coke con be gnsiTied
with increasing derands for gas = against which Alberia's

under cppropriate conditions, ond that correct matching of
recetor fo fusl will yield "synthesis goses™ containing more  resources ore senll ond which, in the USA, ure alrcady
thun 8075 CO = 112, bBut there is still some uacertoiniy obout ercoling visille shortoges = conl gusifizotion moy well be

couls, Dused on $5/t, S3/1, $7.50/1 and $0.01/kwh for seen o5 o meons for sirefching Wedern Canada's reserves.,
coal, sicam, oxygen and power respectively, cost estimotes Whot could conceivably hasfen extensive gasifica-
published seme 10 years ago indicated thet finished “syn- s e . e ; 5

tion is, inter alia, proaress in the duvelepment of lurge-

thesis gos" could be produced for 40-85 ¢/Micf, und that
eoch 1% retuin on invesiment would add 1-2 ¢/ Mct. A
pipeline gus manvfaciured by subscquent methanation of the
synthesis gas weuld, on this besis, cost 80-123 ¢/Mek, with
cach $1 deviation in coal cents aliering the final gos cosls
by cyproximately 8¢/Mef, However, since the eorly

scale gencrating systems in which “synthcsis gas® is used to
drive gas furbines*. Among the advantoges cloimed for such
operetion are relutively low plant investment costs, effec-
tive elimination of pollution problems, and the pessibility
of working with a variety of fuels with minimal down-time.,
N X . . A first 170 Mw commercial unit deploying this price| |
19¢0%, advonces in reaetor desion and fimprovements in . R prOyIng tais p e,
- .y Lt olomet cod . and designed for quick response to pealiing demands, s

process efficiency have evidently brought about substantiol © . T R

. ’ R . _ scheduled to go on sticom at Linen, W, Germany, in mid-
sevings; ond current development work in the USA s cloim-

R P 1971.

ed o have achicved (or 1o be copsble of cchieving) costs
in the ronge of 25-50 ¢/Mci of fuliy finished "synthetic™
pipeline gas (ot ~950 btu/cu. 11, ).

* An olternative, now being studied in a 109 kw experi-

Given the present price and supply position of ' mental plent Ly Westingliouse under coniract to the U. S,
Alberto notural gas, o “synthetic " pipeline gus mode via Office of Cool Research, employs coal-gencrafed "syn-
coul gosification would, of course, still ke econemically thesis gus” 1o power Tuel cells,

unottraztive, even if the costs projected from the most re-

C. Storage

Low rank coals such as Alberta Plains coals, present considerable problems
if they are to be held for any length of time between mining and utilization, either in
storage or in transit. Stansfield and Lang (1944) offer the following notes.
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STORAGE OF COALS

Industrial concerns and power plants frequently store large
quantities of coal in order to guard against stoppage of supplies from
labour or transportation or other troubles. Seasonal fluctuations in
the demand for coal for heating also neccessitates storage by the
operator or dealer; and even the householder may buy his coal in
the summer and store for use in.the winter. Coal tends to de-
teriorate ir storage, and there are possibilitics of serious loss from
spontancous combustion. The allied problems of storage and oxida-
tion of coal are therefore of considerable economic importance. It
can be definitely stated, however, that the problem of the storage cf
the different ranks of Alberta coal is the same as the problem of
storage of the sume ranks of coal elsewhere.

Coal does deteriorate in storage, to different extent with different
ranks; but on the whole the deterioration is notably less than is
cormmonly supposed, unless the coal is so badly stored that spon-
taneous copmibustion occurs. The loss in heat value is hard to
measure, and will vary largely, but the U.S. Burcau of Mines
suggest values not exceeding 1.27 for the first year with the bitu-
minous coals they tested, and not exceeding 2 or 3¢ with the sub-
bituminous coals. A coking coal docs show a decrease in coking
progevties during storage and fresh coal should be used, if possible,
for voke making. A complaint is sometimes made that stored coal
is "dead” in the fire; Lut the actual depreciation in fuel value is
probahly slight. High moisture coals tend to dry out in storage,
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with consequent “siacking”™ or breaking dovwn of the lumps. This
will be discussed later under weathering.

Some of the prinecipal {actors involved in voal storage are out-
lined in the follewirg scetion; but the problem is so cumplicated that
it cannot be dealt with fully, and anyone without expericnce who
necds to sfore considerable coal should consult more detailed
reports.

Information Cireular 7235 (1943) of the U.S. Bureau of Mines
discusses the stosage of coal at length, and gives seven satisfactory
methods of storage.

Guiaation, Sell Healing and Spentancous Combusion.—All coals
contain unstable compounds which are eapable of absorbing oxygen
from the air at ordinary atimospheric temperatures: but some coals
contain mnuie of these compounds than do others. This atmospheric
oxidation s strictly a surface action; it may go on rapidly when the
coal is freshly mined and slow down as the surface becomes oxi-
dized; hut go on with renewed activity whenever fresh surfaces are
exposed by breakage.  Such oxidation generates heat, and the rate
of oxidation jincreases very rapidly as the temperature rises.  If the
heat generated is not carried away as fast as it is {formed, the temper-
ature of the voal 1ises, the rates of oxidation and of heat generation
increase, and these may even result in open bhurning of the coal—
“spontancous combustion”. Oxidation and self heoting are almost
ineviteble in stored coal, but spontancous combustion is less fre-
quent. The more usual course is for the coal to gradually warm up
and then cool oif again. If the temperature vises to 120°F the pile
should b carctully waiched, and if it seems likely to pass 160°K
serious {rouble may be expected unless action is 1aken at once. It
may be scen from the sbove that air provides the oxygen for ihe
oxidation. If air could be excluded the coul would not heat. Also
air will carry away the heat generated; so if there is a big flow of
air the coal will oxidize but not heat. The dangerous situation is in
between, with enough air to supply oxygen, but not enough to re-
move the heat.

The rate of oxidation and the danger of spentaneous combustion
are dependent on the rank of the vcoal, its moisture content, pre-
sence of pyrite, the coal sizing. mcthod of piling, size of pile, ventil-
ation of pile, teinperature of coal as piled, external sonrees of heat,
cle. These factors, discussed below, are complex in action and it is
often hard to foresee the combinations that will cause trouble.

Low rank coels oxidize more rapidly than do high rank coals, as
shown later. The low rank, high moisture coals also tend to diy out
and slack in storage thus producing fine coal with fresh surface for
oxidation. Such coal is more difficult to store than coal which does
not slack, and in general is stored under cover. Pyrites oxidize in
moist aiv, but its cffect is probably over emphasized. Howover,
Alberta coal is notably low in pyrite content. The coal sizing is an
important factor; with lump coal the surface exposed for oxidation
is so small in relation to the waight that no trouble can be expected,
with fine coal the conditions are reversed. The method of piling,
size of pile and ventilation of pile are also important. Either
little air, or ample ventilation is safe; the intermediate condi-
tion is dangerous. If in building a pile segregation of sizes cccurs
there may be ample veniilation through the larger sizes, and very
little ventilation through the closely packed, fine coal; but in between
these two zones there will alimost inevitably be a danger zone. The
larger, and, more especially, the higher the pile, the more certain
there is to be a danger zone. The temperature of the coal as piled is
ancther important factor; coal storved in the winter is less likely to
give trouble than coal stored in summer. Again, if a pile is huilt in
such a way that the advancing face is to the south, coal heated by
the sun may be buried under a further load of coal and such a hot
spot is extremely likely to give trouble. Care should be taken %o
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avoid steam pipes, or other scurces of heat such as wood, oily rags,
etc., under or necar coal.

Practical methods of storing coal can be divided into two groups,
the first with exclusion or restriction of air, and the second with
ample ventilation,

In the first of these the coal may be stored under water; or slack
or fine coal stored on an impervious foundation, packed down layer
by layer as the pile is built, and preferably with the sides, or the
sides and top of the pile, capped with an air tight capping or
covering.

In the second of these the coal should be stored on a well drained,
open foundation such as a bed of cinders. With sized coals the
natural air circulation will be amnple if the lwnps are not crushed
during piling, and if the coal does not slack. With run-of-mine or
fine coal this method is more difficult. The Canadian Pacific Rail-
way, however, has for years stored run-of-mine coal successfully, in
large piles, by contriving ventilation holes regularly and closely
spaced over the whole pile, each hole extending from top to bottom
of the pile. In small piles the natural ventilation will often suffice.
Storage of domestic coal in a residence very ravely gives trouble; the
quantity stored is seldom large, and sized coal is generally used.

The temperatures in a coal pile may be followed by inserting
poinled rods, at intervals, from top to bottom of the pile, then lifting
these from time to time, feeling their warmth and putting them back
in fresh spots; or by inserting pipes, down which thermometers can
be lowered; or by the use of automatic danger signals which can be
purchased.

Tesls have been made with a number of Alberta coals which
show their relative oxidizability. In these tests® samples of the coals
were ground continuously in an atmosphere of oxygen at 86°F for
120 hours in a sealed ball mill. The amount of oxygen absorbed,
expressed as a percentage of the weight of pure, dry coal in the
mill, is shown in the following table for coals from 17 areas. It
must be noted that although the actual values have no commercial
significonce, as coal in practice is not ground finely in oxygen, they
do show relative degrees of oxidizability. The high rank coals are
the less susceptible to oxidation.

TABLE 7

Oxygen Absorption
Oxygen absorbed

Number of Tests in 120 hours

Area Made % by weight
Carbon ... S 26
Coulspur . 3 1.5
Crowsnest o o s 4 0.4
Drumheller .. 4 2.7
Edmonion .. 10 3.1
Haleourt .. 1 1.8
Lethbridge 5 18
Milk River 1 21
Mountain Park 3 05
Nordeyy 2 0.4
FPekislo 1 0.9
Prairie Creek .. ... 3 1.0
Redeliff 1 3.0
Saunders 1 19
Sheerness 3 3.2
‘Taber 1 24
Wetaskiwin 1 2.6

The amount of heat given out by the slow oxidation of coal is a
satter of considerable interest. Tests made in this laboratory, for
which however great accuracy is not claimed, showed that the heat
given out, vhen expressed in terms of the oxvgen absorbed, varied

n=field. \W. A, Lang anu K. C. Gilbart. Trans. A.LM.M.E.. Coal Division (1934),
. Aisu R.C.A. Fificenth Annual Report (1934), pp. Cs-71.
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little if at «)! with the rank of the coal. Fifty-two lests, on twelve
different coals, oxidized at temperatures from 83 to 150-F, gave an
average value of 102 B.t.u. per cubic foot of air measured at 32°F
and 29.92 inches of mercury, on the assumption that all the oxygen
in the air was absorbed. In Table 18, Part V, column 12 shows, for
all the many coals studied, the amount of heat given out in burning;
this again being expressed as B.tu. per cubic foot of air. These
values also vary little with rank, and the average value for all ranks
is 107 B.t.u. These results show therefore, that for the same amount
of oxygen involved, the heat given out by slow oxidation at iem-
peratures below 150 F is approximately 95¢; of the heat given out
in ordinary high temperature combustion.

Weathering and the Weathering Index.—As already stated, high
moisture coals tend to lose moisture when exposed to the atmo-
sphere, and the lumps then break up or slack. It is desirable to have
a mefhod for evaluating the weathering qualities of coals since
those with notable slacking tendency should be stored under cover,
or in closed bins. The weathering properties of coal moreover are
used as a secondary factor for placing certain coals in the Canadian
(A.S.T.M.) classification scheme.

A laboratory test, known as the accelerated weathering test, has
therefore been devised for testing weathering characteristics, Small
lumps of coal are subjected to a standardized cycle of air dryinyg,
immersion in water, and air drying; and the percentage by weight
determined of the coal so broken down that it will pass through
square holes of 14" side. This is called the weathering index. Coals
with a weathering index of less than 5 are called non-weathering.
That is they are good storage coals. The test is difficult to stand-
ardize exactly, and the results of one laboratory may differ from
those of another.

Coals from sixteen different areas have been tested in these
laboratories, and weathering indexes determined, varying from less
than one to over ninety. Tests have also been run in the Fuel
Research Laboratories in Ottawa. The results can be summarized
by stating that coals in Groups I and II are non-weathering, that is
good storage coals with weathering indexes scldom exceeding 1.
Coals of Groups IV and V are weathering coals with high indexcs;
those of Group IV ranging from about 5 to 50 and those of Group V
ranging from about 30 to 90.

Coals of Group III are closer to the boundary line. However, the
great majority of the tests made in Edmonton with these coals gave
indexes below five; and it seems probable that where the tests gave
higher values the sample tested was not a fresh, unweathered coal.
The coals of this group, that is from the Coalspur, Lethbridge,
Praivie Creek and Saunders arcas, are therefore classed definiely
in this report as non-weathering.
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VI,

PLAINS AREAS

Research Council of Alberta Report 35 (Stansfield and Lang, 1944) treats
the coals of Alberta on the basis of the old administrative "Alberta Coal Areas” (see
figure 17) . Following are extracted discussions of all Plains Areas.

smokeless.

ARDLEY AREA

The mines produce an Alberta domestic coal—free burning and

According to Canadian classification the coal is Sub-

bituminous B. Two seams are known and mined, both in the
Edmonton horizon.
Eight mines (two stripping pits) were operaied in 1943 and the
output was 10,000 tons. The area is well served by the Canadian
National and the Canadian Pacific railways. The largest producing
mines are on a railway.

Volume Weight Relation
Solid coal as in seam

Percentage of Ash

Specific gravi

Tons per acre foot

LY e '
"Tons per hundred cubic fect

8
1.34
4.20

1,820

Map 13 shows the Jocation of all recorded mines opened, and also
indicates the mines from which samples have been obtained.

Map 14 shows the location of operating mines graded by output
in 1943,
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Typical Analyses

Proximate
Moisture . % 19.8
Ash ... .. .. % 8.2
Volatile matter %% 28.0
Fixed carbon % 44.0

Fuel ratio (IFC,/VM), 1.55.
Calorific valuc. gross, in B.t.u. per Ib., 9,260.
The net calorific value of this coal is approximately 520 B.t.u.

per 1b. lower than the gross value.

typical analysis.
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For symbols see page 93. Figu re ]8
Ultimate (with 19.8¢ moisture)
Carbon . %% 55.3
Hydrogen v T BT
Sulphur ... ... %6 0.3
Nitrogen .. .. % 09
Oxygen . 9% 29.6
Ash . % 82

Modified Proximate Analysis
The following equations arc provided to enable operators to
fender on coals with moisture or ash differing from those of the

Sce page 28 for

method of use.

Fixed carbon
Volatile matter

Calorifie valuc, B.t.u./1b.

63.0 — 0.63(M -+ 1.26A)
100 — (M2-ALFC)
13,000 — 139 (M4-1.10A)
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BIG VALLEY AREA

The mines produce an Alberta domestic coal—free burning and
smokeless. According to Canadian classification the coal is Sub-
bituminous B. At least three seams are known, all in the Edmonton
horizon.

Four mines were operated in 1943 and the oulput was 13,000
tons. Two Canadian National Railway lines cross the area; but most
of the mines are on the banks of the Red Deer River.,

Volume Weight Relation
Solid coal as in seam

Percentage of Ash .. 5 10
Specific gravity ... 1.33 1.37
Tons per hundred cubic feet . 415 4.25
Tons per acre foot ... ... 1,800 1,860

In addition to the typical and modified analyses given below
reference has been made to coal from this area in the following
sections of this report: fusibility of coal ash, solubility in alkalies,
coal sizing, and smithy coal.

Map 15 shows the location of all recorded mines opened, and also
indicates the mines from which samples have been obtained.

Map 16 shows the location of operating mines graded by output
in 1943,

Because of wide differences in analyses of coals from separate
points, the drea has been subdivided into 2 districts wherein similar
coals occur. The districts are given, by tovmships, below the maps.
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MA®P 15 MAP 16 .
Scale: 20 miles to 1 inch. For symbols see page 93. F|gure ]9
District Township Range
- S, 34-36 XXI1-XXI11
B 34-36 XX
DISTRICT A

Canadian classification—Subbituminous B

Typical Analyses

Proximate Ullimate (with 18.25% moisture)
Moisture ... ¢ 18.2 Carbon ... — % 53.6
Ash .. ... Ce 12.3 Hydrogen % 55
Volatile matter . ¢, 27.8 Sulphur e G0 0.3
Fixed carbon . % 417 Nitrogen e % 0.9

Oxygen e T 274
Ash e o 12,3
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Fuel ratio (FC/VM), 1.50.

Calorific value, gross, in B.t.u. per Ib., 9,000.

The net calorific value of this coal is approximately 500 B.t.u.
per Ib. lower than the gross value.

Modified Proximatie Analysis
The following equations are provided to enable operators to
tender on coals with moisture or ash differing from those of the
typical analysis. See page 28 for method of use,

Fixed carbon = 62.0 —0.62(M-1.204)

Volatile matter = 100 — (M-+A4FC)

Calorific value, B.tau./lb. == 13,400 — 134 (M--1.20A)
DISTRICT B

Canadian classification—Subbituminous B

Typical Analyses

Proximuie Ultimate (with 21.89, moisture)
Moisture - . 9% 218 Carbon ..
Ash .. ... % 10.6 Hydrogen
Volatile matter .. .. % 28.4 Sulphur .. . ... %
Fixed carbon ... .. % 39.2 Nitrogen ..
Oxygen ...

Fuel ratio (FC/VM), 1.40.

Calorific value, gross, in B.t.u. per 1b., 8,550.

The net calorific value of this coal is approximately 520 B.t.u.
per Ib. lower than the gross value. '

Modified Proximate Analysis
The following equations are provided to enable operators to
tender on coals with moisture or ash differing from those of the
typical analysis. See page 28 for method of use.
Fixed carbon = 58.0 —0.58(M--1.00A)
Volatile matter = 100 — (M+A4FC)
Calorific value, B.t.u./Ib, = 12,900 — 129(M4-1.12A)

BROOKS AREA

The mines produce an Alberta domestic coal—{ree burning and
smokeless. According to Canadian classification it is Subbitu-
minous B.

Two mines (one stripping pit) were operated in 1943 and the
output was 30,000 tons. The area is served by the main line and
branch lines of the Canadian Pacific Railway, but the mines opened
have not been adjacent to a railway.

Map 17 shows the location of all recorded mines opencd, and
also indicates the mines from which samples have been obtained.

Map 18 shows the location of operating mines graded by output
in 1943,
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Typical Analyses
Proximate Ultimate (with 17.45. moisture)

Moisture ... ... % 174 Carbon ..o oo e 94.65

Ash . . S5 119 Hydrogen .. 5.75

Volatile matter ... % 31.1 Sulphur . .. 0.7

Fixed carbon .. %% 39.6 Nitrngen ... ... 12
Oxygen .. . . G 25.8
Ash . % 119

Fuel ratio (FC,/VM), 1.25.

Calorific value, gross, in B.t.u. per 1b., 9,280.

The net calorific value of this coal is approximately 520 B.t.u.
per lb. lower than the gross value.

Modified Proximate Analysis

The following equations are provided to enable operators to
tender on coals with moisture or ash differing from those of the
typical analysis. See page 28 for method of use.

Fixed carbon = 58.0 —0.58(M-1.20A)
Volatile matter = 100— (M4+A-+FC)
Calorific value, B.t.u./1b. = 13,400 — 134 (M +1.124)



CAMROSE AREA

The mines produce an Alberta domestic coal—{rec burning and
smokeless. Two ranks of coal are mined, according to the Canadian
classification; the principal output is Subbituminous C, but some
Subbituminous B is also mined. Several seams are known, all in
the Edmonton horizon,

Six mines (four stripping pits) were operated in 1943 and the
output was 64,000 tons. The area is served by branches of both the
Canadian Nationai and the Canadian Pacific railways. Most of the
mines are close to a railway.

Volume Weight Relation
Solid coal as in secam

Percentage of Ash .. .. . S 10
Specific gravity .. . 1.30 1.33
Tons per hundred cubic feet . 4.05 415
Tons per acre foot .. 1,760 1,860

In addition to the typical and modified analyses given below
reference has been made to coal from this arca in the following
sections of this report: fusibility of coal ash and coal sizing.

Map 20 shows the location of all recorded mines opened, and
also indicates the mines from which samiples have been obtained.

Map 21 shows the location of operating mines graded by output
in 1943.

Because of wide differences in analyses of coals from separate
points, the area has been subdivided into 3 districts wherein similar
coals cccur. The districts are given, by townships, helow the maps.
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District Township Range
A o et e 46 XIX-XX
B S T 48 XIiX-XX
C e 48 XVIUu
DISTRICT A

Canadian classification—Subbituminous C and also
Subbituminous B

Typical Analyses

Proximate Ultimate (with 25,27/ moisture)
Moisture % 25.2 Carbon . % 52.4
Ash % 5.2 Hydrogen . .. % 6.3
Volatile matter Ce 29.2 Sulphur . . % 0.3
Fixed carbon  40.4 Nitrogen . % 11

Oxygen .. % 34.7
Ash . . e T 5.2

Fuel ratio (FC/VM), 1.40.

Calorific value, gross, in B.t.u. per b, 9,080.

The nct calorific value of this coal is approximately 570 B.t.u.
per lb. lower than the gross value.
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Modilied Proximate Analysis
The following eyuations are provided to enable operators to
tender on coals with moisture or ash differing from those of the
typical analysis. See page 28 for method of use.
Fixed carbon 59.0 — 0.59(M +-1.22A)
Volatile matter 100 — (M4+A~-FC)
Calorific value, B.t.u./Ib. 13,100 — 131 (M4-1.05A)

DISTRICT B
Canadian classification—Subbituminous C

Typical Analyses

Proximate Ultimate (with 26.4% moisture)
Moisture ... % 26.4 Carbon ... ... % 51.05
Ash i 9 52 Hydrogen w— % 635
Volatile matter ... % 28.9 Sulphur — % 04
Fixed carbon .. ... 9% 39.5 Nitrogen ... ... % 1.0

Oxygen ... w % 36.0
Ash % 5.2

Fuel ratio (FC/VM), 1.35.

Calorific value, gross, in B.t.u. per 1b., 8,680.

The net calorific value of this coal is approximately 580 B.t.u.
per lb. lower than the gross value.

Modified Proximate Analysis
The following cquations are provided to enable operators to
tender on coals with moisture or ash differing from those of the
typical analysiz. See page 28 for method of use.
Fixed carbon = 59.0 —0.59(M+1.28A)
Volatile matter = 100 — (M-+A4+FC)
Calorific value, B.t.u./1b. = 12,800 — 128 (M--1.13A)

DISTRICT C
This is the main producing district in this area.
Canadian classification—Subbituminous C

Typical Analyses

Proximate Ultimate (with 28.49; moisture)
Moisture ... ... .. % 28.4 Carbon ... . % 50.25
Ash % 4.5 Hydrogen e e G0 6.55
Volatile matter ... 9% 28.7 Sulphur .. . ... % 04
Fixed carbon .. .. % 384 Nitregen .. ... . % 1.0

Oxygen .. ... €. 3873
Ash . . .. % 4.5

Fuel ratio (FC/VM), 1.35.
Calorific value, gross, in B.t.u. per 1b., $.540.
The net calorific value of this coal is approximately 600 B.t.u.
per 1b, lower than the gross value.
Modified Proximate Analysis
The following equations are provided te enable operatnrs {o
tender on coals with moisture or ash differing from those of the
{ypical analysis. See page 28 for method of use.
Fixed carbon = 358.0—0.55(M+1.18A)
Volatile matter = 100 — (M+A+LFC)
Calorific value, B.t.u./Ib. = 12,800 — 128 (M-+1.08A)
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CARBON AREA

The mines produce an Alberta domestic coal—{ree burning and
smokeless. Two ranks of coal are minced according to the Canadian
classiflication, principally Subbituminous B, but also some Sub-
bituminous A. Several scams are known, but production is prin-
cipally from two scams. All are in the Edmonton horizon.

Thirteen mines (two stripping pits) were operated in 1943 and
the output was 68,000 tons. The area is well served by the Canadian
National and the Canadian Pacific railways; and most of the pro-
duction is from mines on a railway.

Volume Weight Relation
Solid coal as in seam

Percentage of Ash 5 10
Specific gravity ... 1.33 1.38
Tons per hundred cubic feet . 415 4.30
Tons per acre foot ... 1,800 1,860

In addition to the typical and modified analyses given below
reference has been made to coal from this area in the following
sections of this report: storage (oxidation), solubility in alkalies and
carbonization (L.T.C.).

Map 22 shows the location of all recorded mines opened, and
also indicates the mines from which samples have been obtained.

Map 23 shows the location of operating mines graded hy output
in 1943.

Because of wide differences in analyses of coals from separate
points, the area has been subdivided into 3 districts wherein similar

coals occur. The districts are given, by townships, below the maps. |
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DISTRICT A
This is the principal producing district.
Canadian classification—Subbituminous B

Typical Analysecs

Proximate Ultimate (with 17.4¢¢ moisture)
Moisture % 17.4 Carbon .. . . Y% 570
Ash T, S 8.1 Hydrogen ... ‘ 9.6
Volatile matter “% 28.3 Sulphur . . S 0.
Fixed carbon % 45.2 Nitrogen

Oxygen

Fuel ratio (FC/VM), 1.60.

Calorific value, gross, in B.t.u. per 1b., 9,680.

The net calorific value of this coal is approximately 510 B.t.u.
per lb. lower than the gross value.

Madified Proximate Analysis

The following equations are provided io enable operators io
tender on coals with moisture or ash differing from those of the
typical analysis. See page 28 for method of use.

Fixed carbon = 62.0--062(M-1.06A)
Volatile matter = 100 — (M+A+FC)
Calorific value, B.t.u./lb. = 13,400 — 134(M+$1.14A)

DISTRICT B
Canadian classification—Subbituminous B

Typical Analyses

Proximale Ultimate (with 19.3%¢ moisture)
Moisture ... 9% 19.3 Carbon e % 55.5
Ash s . % 81 Hydrogen ... - % 598
Volatile matter ....... % 29.6 Sulphur .. - % 03
Fixed carbon 9% 43.0 Nitrogen ... - % 11

Oxygen ... . % 29.1
ASh oo e % 81

Fuel ratio (FC/VM), 1.45.

Calorific value, gross, in B.t.u. per 1b., 9,380.

The net calorific value of this coal is approximately 540 B.i.u.
per lb. Jower than the gross value.

. Modificd Proximate Analysis
The following cqualions are provided to enable operators to
tender on coals with moisture or ash differing from those of the
typical analysis. Sce page 28 for method of use.
Fixed carbon == 1.0 — 0.61(M--1.26A)
Volatile matter = 100 — (M+A4-FC)
Calorific value, B.t.u./1b. = 13,100 — 131 (M+1.13A)
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DISTRICT C

Canadian classification—the coal in this district is on the bovder
line between Subbituminous A and Subbituminous B

Typical Analyses

Proximate Ultimate (with 16.5%% moisture)
Moisture .. e Y% 185 Carbon . Y% 518
Ash . ... cireneenee. S0 8.8 Hydrogen - % 3.7
Volatile matter ... °4 31.1' Sulphur - % 03
Fixed carbon . .. % 43.6 Nitrogen .. . -~ % 1.2

Oxygen w99 202
Ash ... .. % 88

Fuel ratio (FC/VM), 1.40.

Calorific value, gross, in B.t.u. per 1b., 9,940.

The net calorific value of this coal is approximalely 520 B.t.u.
per 1b. lower than the gross value,

Modified Proximate Analysis
The following equaiions are provided to cnable operators to
tender on coals with moisture or ash differing from those of the
typical analysis. See page 28 for. method of use.
Fixed carbon = 60.0—0.850(M+1.24A)
Volatile matter = 100 — (M--A-LFC)
Calorific value, B.t.u./Ib. = 13,500 — 135(M-+113A)

CASTOR AREA

The mines produce an Alberta domestic coal—free burning and
smokeless. Two ranks of coal are mined, according to the Canadian
classification; the principal output is Subbituminous C, but some
Subbituminous B is also mined. Several seams are known and
mined, all in the Edmontoa horizon.

Twenty-cight mines (three stripping pits) were operated in 1943
and the output was 60,000 tons. The area is well served by both the
Canadian National and the Canadian Pacific railways, but many of
the mines are on the banks of the Battle River.
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Volume Weight Relation
Solid coal as in seam

Percentage of Ash .. ... 5 10 15
Specific gravity . . 1.30 134 1.39
Tons per hundred cubic feet .. 4.05 4.20 4.30
Tons per acre {00t ..o 1,760 1,820 1,880

In addition to the typical and modified analyses given below
reference has been made to coal from this area in the following
sections of this report: solubility in alkalies, carbonization (L.T.C.).

Map 26 shows the location of all recorded mines opened, and also
indicates the mines from which samples have been obtained.

Map 27 shows the location of operating mines graded by output
in 1943.

Because of wide differences in analyses of coals from separate
points, the area has been subdivided into 3 districts wherein similar
coals occur. The distriets are given, by townships, below the maps.
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Dislrict Township Range
A 41-44 XVII-XX
B 39-41 XV-XVI
C 37-38 X1V

DISTRICT A

Canadian classification—Subbituminous B and Subbituminous C

Typical Analyses

Proximate Ultimate (with 25.29% moisture)
Carbon ..o % 50.9
Hydrogen .. % 6.2
Sulphur ... - % 04
Nitrogen ... - % 1.0
Oxygen .. -~ % 348
Ash v % 6.7

Fuel ratio (FC/VM), 1.35.

Calorific value, gross, in B.t.u. per 1b., 8,710.

The net calorific value of this coal is approximately 570 B.t.a.
per 1b. lower than the gross value.

Modified Proximate Analysis
The following equations are provided to enable operators to
tender on coals with moisture or ash differing from those of the
typical analysis. See page 28 for method of use.
Fixed carbon = 59.0 — 0.59(M-+-1.26A)
Volatile matter = 100 — (M}-A+FC)
Calorific value, B.tau./Ib. = 12,800 — 128(M-+1.00A)
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DISTRICT B
This is the main producing district.
Canadian classification—Subbituminous C

Typical Aunalyses

Proximate Uliimate (with 26.49; moisture)
Moisture w . G, 204 Carbon ... % 50.25
Ash % 6.3 Hydrogen .. % 635
Volatile matter .. ¢ 29.0 Sulphur ... .. % 04
Fixed carbon .. ¢ 38.3 Nitrogen o % 0.9

Oxygen .. .. % 35.8
Ash % 6.3

Fuel ratio (FC/VM), 1.30.

Calorific value, gross, in B.t.u. per 1b., §,550,

The net calorific value of this coal is approximately 580 B.t.u.
per 1b. lower than the gross value.

Todified Proximaie Analysis
The following equations are provided to enable operators to
tender on coals with moisture or ash differing from those of the
typical analysis. See page 28 {or method.of use.

. Fixed carbon = 58.0 — 0.58(M--1.224)
Volatile matter = 100 — (M-+A+4+FC)
Calorific value, B.t.u./1b. = 12,900 — 129(M+1.17A)

DISTRICT C
Canadian classification—Subbituminous C

Typical Analyses

Proximate Ultimsate (with 29.5% moisiure)
Moisture e e G0 29,3 Carhon ... . e G0 47,0
Ash o % 6.2 Hydrogen ... ... % 6.5
Volatile matter .. ¢, 28.6 Sulphur .. S % 04
Fixed carbon . % 35.1 Nitrogen .. .. % 0.9

Oxygen ... ... % 39.0
Ash % 6.2

Fuel ratio (FC/VM), 1.25.

Calorific value, gross, in B.t.u. per Ib., 7,980.

The net calorific value of this coal is approximately 590 B.t.u.
per b, Jower than the gross value.

Modified Proximaic Analysis
B The following cquations are provided to enable operators to
tender on coals with moisture or ash differing from those of the
typical analysis.  Sce page 28 for method of use,
Fixed carbon = 37.0 —0.57(M-} 1.284A)
B Volatile matter = 100 — (M-}-A4-FC)
Calorific value, B.taw/lb. = 12,500 — 125(M+1.07A)
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CHAMPION AREA

The mines produce an Alberta domestic coal-free burning and
smokeless. Two ranks of coal are mined according to the Canadian
classification, Subbituminous A and also Subbitumincus B. Several
seams are known, ail in the Edmonton horizon.

Four mincs were operated in 1943 and the output was 12,000
tons. The area is served by three branches of the Canadian Pacific
Railway, but none of the mines is on a railway.

In addition to the typical and modified analyses given Lelow
reference has been made to coal from this area in the following
sections of this report: solubility in organic sclvents, solubility in
alkalies,

Map 28 shows the location of all recorded mines opened, and also
indicates the mines from which samples have been ohtained.

Map 29 shows the location of operating mines graded by output
in 1943.

Because of wide differences in analyses of coals {rom separate
points, the area has been subdivided into 3 districts wherein similar
coals occur, The districts are given, by townships, below the maps.
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DISTRICT A
‘This is the largest producting district in the area.
Canadian classification--Subbituminous A
Volwme Weight Relation
Solid coal ag in scam

Percentage of Ash 5 10 15
Specific gravity 1.33 141 1.48
Tons per hundred cibic feet 4.15 4.40 4.60
Tons per acre foot 1.800 1.900 2,600
Typical Anulyses
Proximate Ultimate (with 12.7¢; moisture)
Moisture ce 12.7 Carbon g 615
Ash R Iydrogen ‘4 5.6
Volatile matter % 34.9 Sulphur % 0.5
Fixed carbon - Yo 45.0 Nitrogen % 13
Oxygen % 23.7
Ash G o T4

Fuel ratio, (FC/VM), 1.30.

Calorific value, gross, B.t.u. per 1h., 10,690,

The net calorific value of this coal is approximately 510 B.t.u.
per Ib. lower than the gross value.

Modified Proximate Analysis
The following cquations are provided io cnable operators to
tender on voals with moisture or ash diifcring from those of the
typical analysis. See page 28 for method of use.
TFixed curbon 57.0 — 0.57(M |1.16A)
Valatile matter 100 -~ (M4 A--¥C)
Calorifie value, B.t.u./Ib. =~ 13400 — 134 (M {-1.04A)

b

DISTRICT I3
Canadian classification—Subhbituminous A
Volume Weigh({ Helation
Solid coal as in seam

Percentage of Ash . 5 10 15

Specifie gravity 1.35 1.40 3.45

Tons per hundred cubic feet 4.20 4.35 4.50

Tons per acre foot 1.840 1,200 1.960

Tvpical Anafyses
Proximaice Ultizsate (with 14.97) inoisture)

Moisture 149 Cravbon c: 60.2
Ash % 7.1 My drozen % 5.6
Volatile matter ¢ 319 Suluhar % 0.8
Fixed carbon . 46.1 Nifruzen % 14
Oxvgen G 24.8
Ash % 11

Fuel xatio (VC VAT), 1,45,

Colovifie volue, gross, in B.tu. per 1b., 106,320,

The el ealorific value of 1his coal is approximately 510 Biu.
por T, Jower than the gross value.



112 COALS OF ALBERTA—PART VI

Modified Proximate Analysis

The following equations are provided to enable operators to
tender on coals with moisture or ash differing from those of the
typical analysis. See page 28 for method of use.

Fixed carbon = 60.0 —0.60(M-41.18A)

Volatile matter = 100 — (M-+A4FC)
Calorific value, B.t.u./lb. = 13,300 — 133(M+-1.06A)

DISTRICT C
Canadian classification—Subbituininous B

Typical Analysis

Proximate
Moisture . % 113
Ash % 83
Volatile matter ... o o % 321
Fixed carbon ... e e % 42.3

Fuel ratio (FC/VM), 1.3.
Calorific value, gross, in B.t.u. per 1b., 9,830.

DRUMHELLER AREA

The mines produce an Alberta domestic coal—free burning and
smokeless. This is by far the most important area for the produc-
tion of such coal, both for home and outside markets. According io
the Canadian classification the coal is Subbituminous B. Numerous
seams are known, all in the Edmonton horizon, and five scams have
been mined. A full description of this area can be found in Re-
search Council of Alberta Report 4 (1921) and also in Report 34
(1943), part V, page 188. .

Twenty-seven mines were operated in 1943 and the output was
1,839,000 tons. The area is well served by the Canadian Pacific and
Canadian National railways. The mines are adjacent to a railway,
and a considerable portion of the market for this coal is outside the

Province.
Volume Weight Relation

Solid coal as in seam

Percentage of Ash ... ... 5 10 15
Specific gravity .. ... 132 1.36 1.40
Tons per hundred cubic feet .. 410 4.25 4.35
Tons per acre foot ... 1,800 1,840 1,900

In addition to the typical and modified analyses given below
reference has been made to coal from this area in the following
sections of 1his repori: storage (oxidation), pulverizability and
grindability, fusibility of coal ash, solubility in organic solvents,
solubility in alkalies, coal sizing and carbonization (L.T.C.).

Map 34 shows the location of all recorded inines opened, and also
indicates the mines from which samples have been obtained.

Map 35 shows the location of operating mines graded by ouiput
in 1943.
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Because of wide differences in analgses of coals from separate
points, the area has been subdivided into 3 districts wherein similar
coals occur. The districts are given, by townships, helow the maps.
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District Seam Township Range
A, 1 29 XX-XX1
A. 5&7 29 XX-XXI
B, 1 28 XVIII-XX
27 XXI
B, 2 28 XVIII-XX
27 XXI
c .. 27 XVII
DISTRICT A—Seam 1 or Lower Seam
Canadian classification—Subbituminous B
Typical Analyses
Proximate Ultimate (with 18.0% moisture)
Moisture ... % 18.0 Carbon .. % 51.6
Ash % 6.6 Hydrogen ... % 8.7
Volatile matter ...... % 312 Sulphur ... - % 04
Fixed carbon ... % 44.2 Nitrogen ... 9% 12
Oxygen ... - % 285
Sh e % 6.6

Fuel ratio (FC/VM), 1.40.
Calorific value, gross, B.t.u. per 1b., 10,020.
The net calorific value of this coal is approximately 520 B.t.u.

per 1b. lower than the gross value.

Modified Proximate Analysis

The following equations are provided to enable operators to
tender on coals with moisture or ash differing from those of the

typical analysis.
Fixed carbon
Volatile matter

Calorific value, B.t.u./lb.

See page 28 for method of use.
60.0 — 0.60 (M -L1.26A)
100 — (M-L A +FC)

=~ 13,400 — 134(M+1.10A)

DISTRICT A—Seams 5 and 7 or Upper Scams
Canadian classification-~Subbituminous B
Typical Analyses
Ultimate (with 18.8¢¢. moisture)

Proximate
Moisture
Ash ..
Volatile matter .
Fixed carbon ... ..

% 18.8
% 61
% 30.3
G 44.8

Carbon
Hydrogen .
Sulphur
Nitrogen ... .. ..
Oxygen .. ..
Ash .
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Fuel ratio (FC,/VM), 1.50.

Calorific value, gross, in B.t.u. per 1b., 9,870.

The net calorific value of this coal is approximately 530 B.t.u.
per lb. lower than the gross value.

Modified Proximate Analysis
The following equations are provided to enable operators to
tender on coals with moisture or ash differing from those of the
typical analysis. Sec page 28 for method of use.
Fixed carbon = 60.0—0.60(M-+1.08A)
Volatile matter = 100— (M+A4+FC)
Calorific value, B.t.u./1b. = 13,400 — 134(M—-1.24A)

DISTRICT B—Seam 1 or Lower Seam
Canadian classification—Subbituminous B

Typical Analyses

Proximate Ultimate (with 18.85; moisture)
Moisture ..., % 18.8 Carbon ... .. ;
% 69 Hydrogen .
Volatile matter ... % 31.3 Sulphur ...
Fixed carbon ... % 43.0 Nitrogen . ..
Oxygen
Ash .

Fuel ratio (FC/VM), 1.35.

Calorific value, gross, in B.t:u. per 1b., 9,780.

The net calorific value of this coal is approximately- 540 B.t.u.
per lb. lower than the gross value,

Modified Proximate Analysis
The following equations are provided to enable operators to
tender on coals with moisture or ash differing from those of the
typical analysis. See page 28 for method of use.

Fixed carbon = 59.0 —0.59(M-+1.20A)
Volatile matter = 100 — (M-+A+4FC)
Calorific value, B.t.au./1b. = 13,300 — 133(M +1.11A)

DISTRICT B—Seam 2 or Upper Seam
Canadian classification—Subbituminous B

Typical Analyses

Proximate Ultimate (with 19.6% moisture)
Moisture ............ % 19.6 Carbon ... .o j
Ash . e Y% 6.0 Hydrogen
Volatile matter ... 9. 30.2 Sulphur ...
Fixed carbon % 44.2 Nitrogen . ...
Oxygen . ..
Ash ..

Fuel ratio (FC/VM), 1.45.

Calorific value, gross, B.t.u. per Ib., 9,730.

The net calorific value of this coal is approximately 540 B.t.u.
per lb. lower than the gross value.
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Modified Proximate Analysis
The following equations are provided to enable operators to
tender on coals with moisture or ash differing frem those of the
typical analysis. See page 28 for method of use.

Fixed carbon = 60.0 —0.60(M--1.12A)

Volatile matter = 100 — (M-|-A4-FC)

Calorific value, B.t.u./Ib. = 13,300 — 133(M +1.20A)
DISTRICT C

Canadian classification—Subbituminous B

Typical Analyses

Proximate Ultimate (with 20.29 moisture)
Moisture ... % 20.2 Carbon ... .. % 54.5
Ash .o % 1.8 Hydrogen .....cccoo. % 5
Volatile matter ... % 30.1 Sulphur ... % 0.5
Fixed carbon ........ % 42.1 Nitrogen ..o % 1.2

Oxygen ... % 30.3
ASh % 1.6

Fuel ratio (FC/VM), 1.40.

Calorific value, gross, in B.t.u, per 1b., 9,280.

The net calorific value of this coal is approximately 540 B.i.u.
per 1b. lower than the gross value.

Modified Proximate Analysis
The following equations are provided to enable operators to
tender on coals with moisture or ash differing from those of the
typical analysis. See page 28 for method of use.

Fixed carbon = 60.0 —0.60(M--1.28A)
Volatile matter = 100 — (M--A4FC)
Calorific value, B.t.u./Ib, = 13,100 — 131 (M~1.18A)

EDMONTON AREA

The mines in this area produce an Alberta domestic coal; but
the coal is also largely used for power production. It is free burn-
ing and smokeless,. Two ranks of coal are mined according to the
Canadian classification—Subbituminous B and Subbitwmninous C.
Ten seams are known, all of them in the Edmonton horizon.

Twenty-nine mines were operated in 1943 and the output was
457,000 tons. The area is served by the Canadian National, the
Canadian Pacific and the Northern Alberta railways. The principal
producing mines are adjacent to a railway.

Volume Weight Rclation
Solid coal as in seam

Percentage of Ash ... 5 10 15
Specific gravity . ... 131 1.35 1.38
Tons per hundred cubic feet .. 410 4.20 4.30
Tons per acre foot ... ... 1,780 1,820 1,880

In addition to the typical and modified analyses given Lelow
reference has been made to coal from this area in the following
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sections of this report: storage (oxidation), fusibility of coal ash,
solubility in organic solvents, coal sizing, and carbonization (L.T.C.).

Map 36 shows the location of all recorded mines opened, and also
indicates the mines from which samples have been obtained.

Map 37 shows the location of operating mines graded by output
in 1943

Because of wide differences in analyses of coals from separate
points, the area has been subdivided into 3 districts wherein similar
coals occur. The districts are given, by townships, below the maps. -
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District Townskip Range
- 54-56 XXIV-XXV
B 52-53 HXNI-XXIV
C 50-51 XXV-XXVI

DISTRICT A
Canadian classification—Subbituminous C and also
Subbituminous B

Typical Analyses

Proximate Ultimate (with 25.3¢% moisture)
Moisture ... % 253 Carbon ... o . 50.25
Ash ... » 1.1 Hydrogen 6.15
Volatile matter ... 28.6 Sulphur ... ... 0.3
Fixed carbon ... 39.0 Nitrogen 1.0

Oxygen ... & 35.2
Ash ... 7.1

Fuel ratio (FC/VM), 1.35.

Calorific value, gross, in B.t.u. per 1b., 8,640.

The net calorific value of this coal is approximately 560 B.t.u.
per 1b. Jower than the gross value,

Modified Proximate Analysis
The following equations are provided to enable operators to
tender on coals with moisture or ash differing from those of ‘the
typical analysis. See page 28 for method of use.
Fixed carbon = 60.0 —0.60(M+1.36A)
Volatile matter = 100 — (M }A-FC)
Calorific value, B.t.u./Ib. == 12,800 — 128 (M +41.02A)

DISTRICT B
This is the principal producing district in the area.
Canadian classification—Subbituminous B and Subbituminous C

Typical Analyses

Proximate Ultimate (with 25.0% moisture)
Moisture ... % 25.0 Carbon .. ..
Ash ., -~ % 6.2 Hydrogen
Volatile matter ... Sulphur ...
Ifixed carbon ... ; . Nitrogen ...

Oxygen ...

Fuel ratio (FC/VM), 1.40.

Calorific value, gross, in B.t.u. per lb,, 8,860.

The net calorific value of this coal is approximately 570 B.t.u.
per 1b. lower than the gross value, ‘

Modified Proxiinate Analysis
The following equations are provided to enable operators to
tender on coals with moisture or ash differing from those of the
typical analysis. See page 28 for method of use.
Fixed carbon == (0.0 —0.60(M-1.24A)
Volatile matter = 100 — (M+A4J-FC)
Calorific value, B.t.u./Ib. = 12,900 — 129 (M--1.02A)
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DISTRICT C
The mines in this district are not as close to a railway as those
in the other two districts.

Canadian classification—Subbituminous B

Typical Analyses

Proximate Ultimate (with 23.3% moisture)
Moisture v % 23.3 Carbon .. % 53.5
Ash - . % 6.5 Hydrogen . % 6.1
Volatile matter ...... % 28.5 Sulphur ... e % 0.3
Fixed carbon .. % 417 Nitrogen ..o % 11

105°4,77-0-) RN b 32.5
Ash s % 6.5

Fuel ratic (FC/VM), 1.45.

Calorific value, gross, in B.t.u. per lb., 9,160.

The net calorific value of this coal is approximately 560 B.t.u.
per 1b. lower than the gross value.

Modified Proximate Analysis
The following equations are provided to enable operators to
tender on coals with moisture or ash differing from those of the
typical analysis. See page 28 for method of use.
Fixed carbon = 60.0—0.60(M-+1.104A)
Volatile matter = 100 — (M+A-FC)
Calorific value, B.t.u./Ib. = 13,200 — 132(M+4-1.124)

EMPRFESS AREA

Map 38 shows the location of three recorded mines opened. No
samples have been obtained,
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GLEICHEN AREA

The mines produce an Alberta domestic coal, free burning and
smokeless. According to the Canadian classification ilic coal is
Subbituminous B. Three seams are known, all in the Edmonton
horizon,

Five mines were operated in 1943 and the output was 21,000
tons. The area is served by the main line, and several branch lines,
of the Canadian Pacific Railway, and one branch line of the Cana-
dian National Railway,

In addition to the typical and modified analyses given below
reference has been made to coal from this area in the following
section of this report: solubility in organic solvents,

Map 39 shows the location of all recorded mines opened, and also
indicates the mines from which samples have been obtained.

Map 40 shows the location of operating mines graded by output
in 1943.
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Typical Analyses
Proximate Ultimate (with 17.6% moisture)

Moisture % 11.6 Carbon .. % 55.25
Ash . o % 9.5 Hydrogen .. % 8.5
Volatile matter ... < 31.0 Sulphur ... .- % 03
Fixed carbon ... 9% 418 Nitrogen ... % 11

Fuel ratio (FC/VM), 1.35.

Calorific value, gross, in B.t.u. per 1b., 9,570.

The net calorific value of this coal is approximately 520 B.t.u.
per lb. lower than the gross value.

) Modified Proximate Analysis
The following equations are provided to enable operators to
tender on coals with moisture or ash differing from those of the
typical analysis. Sece page 28 for method of use.
Fixed carbon = 61.0—0.61(M+1.44A)
Volatile matter = 100 — (M+A-+FC)
Calorific value, B.t.u./Ib. = 13,400 — 134 (M+-1.16A)

HALCOURT AREA

The coal has so far been developed for the domestic market, but
it could also be used for power production. The coal is an Alberta
domestic; it is free burning, weather resistant and only slightly
smoky. Two ranks of coal are mined, according to the Canadian
classification—High Volatile C Bituminous from the west and Sub-
bituminous B from the east of the area.

Several seams are known, but no thick seam has yet been found.
These seams are all in the Belly River horizon. Five mines (two
stripping pits) were operated in 1943 and the output was 1,900 tons.
The Northern Alberta Railway Co. serves this area, but the oper-
ating mines are not on the railway.

In addition to the typical and modified analyses given below
reference has been made to coal from this area in the following
section of this report: storage (oxidation).

Map 41 shows the location of all recorded mines opened, and also
indicates the mines from which samples Lhave been obtained.

) 1%2:? 42 shows the location of operating mines graded by output
in .

Because of wide differences in analyses of coals from separate
points, the area has been subdivided into 2 districts wherein similar
coals occur. The districts are given, by townships, below the maps.
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Figure 29 (cont.)

Canadian classification—High Volatile C Bituminous

Typical Analyses

Proximate
Moisture ... % 13.0 Carbon . ...
Ash % 1.0 Hydrogen ..
Volatile matter ... % 32.9 Sulphur ..
Fixed carbon ... % 47.1 Nitrogen ..
Oxygen ...
Ash .

Fuel ratio (FC/VM), 1.45.
Calorific value, gross, in B.t.u. per Ib., 11,290.

Ultimate (with 13.09% moisture)

The net calorific value of this coal is approximately 530 B.t.u.

per 1b. lower than the gross value.

Modified Proximate Analysis

The following equations are provided to enable operators to

See page 28 for method of use.

Fixed carbon
Volatile matter
Calorific value, B.t.u./Ib.

DISTRICT B

Canadian classification—Subbituminous B

Volume Weight Relation
Solid coal as in seam

Percentage of Ash ... . 5 10
Specifie gravity ... ... .. 131 1.35
Tons per hundred cubic feet .. 4.10 4.20
Tons per acre foot ... 1,780 1,840

tender on coals with moisture or ash differing from those of the
typical analysis.
59.0 — 0.59(M--1.04A)
100 -- M+ A+FC)

= 14,100 — 141 (M-L1.00A)

15
1.39
435

1,880
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Typical Analyses
Proximate Ultimate (with 15.5¢/ moisture)
Moisture 7 135 Carbon ¢ 60.6
Ash S 8.3 Hydrogen - ¢ 58
Volatile matter .. ¢ 30.7 Sulphur .. e G 0.4
Fixed carbon . 453 Nitrogen ... . ‘¢ 1.3
Oxygen .. . .. Sh 23.4
Ash % 85

Fuel ratio (FC, VM), 1.50.

Calorific value, gross, in B.t.u. per lb., 10,600.

The net calorific value of this coal is approximately 530 B.t.u.
per Ib. lower than the gross value.

Modified Proximate Analysis

The following equations are provided to enable operators to
tender on coals with moisture or ash differing from those of the
typical analysis. See page 28 for method of use.

Fixed carbon = 60.0—0.60(M-1.064)
Volatile matter = 100— (M+A4+FC)
Calorific value, B.t.u./1b. = 14,000 — 140(M-+1.04A)

HIGH PRAIRIE AREA

Report 35 does not give any data for the two insignificant
mines operated in the 1940's in Tp. 72, R. 20, W. 5th
Mer. Both exploited the same three-foot seam of coal in
Belly River equivalent strata.

LETHBRIDGE AREA

The coal is an Alberta domestic coal, but it is similar to the coals
of certain other areas that have been regarded as Subbituminous.
1t is free burning, weather resistant and slightly smoky. This coal
is widely used for domestic heating and for power production.
According to the Canadian classification it is High Volatile C
Bituminous.

Several seams are known, but only one seam is extensively
worked. All seams are in the Belly River horizon. Nine mines
were operated in 1943 and the output was 379,000 tons. The area
has good railway facilities. These include the Crowsnest line, and
several branch lines of the Canadian Pacific Railway. This area
ships a large tonnage of coal outside the Province.

Velume Weight Relation
Solid coal as in seam

Percentage of Ash . ... ... 5 10 15
Specific gravity .. ... .. ... 1.33 1.37 141
Tons per hundred cubic feet 415 4.25 4.40
Tons per acre foot = . .. 1,800 1,860 1,920

In addition to the typical and modified analyses given below
reference has been made to coal from this area in the following
sections of this report: storage (oxidation), fusibility of coal ash,
solubility in organic solvents, solubility in alkalies, microstructure
and spores, and coal sizing.

Map 44 shows the location of all recorded mines opened, and also
indicates the mines from which samples have been obtained.

Map 45 shows the location of operating mines graded by output
in 1943,
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131

Because of wide differences in analyses of coals from separate
points, the area has been subdivided into 3 districts wherein similar
coals cccur. The districts are given, by townships, below the maps.
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District Township
- 9
10
B o e 8-9
C e 7
DISTRICT A

Range
XXI1
XXI-XXII
XX11
XXI-XXII

This is the main production district in the area.
Canadian classification—High Volatile C Bituminous

Typical Analyses

10

Figure 30

Ultimate (with 11.7%; moisture)

Proximate
Moisture ... w Y% 117
Ash . .. ... . % 97
Volatile matter ... % 33.6
Fixed carbon . % 45.0

Fuel ratio (FC/VM), 1.35.
Calorific value, gross, in B.t.u. per 1b., 10,680.
The net calorific value of this coal is approximately 500 B.tu.

per 1b. lower than the gross value,

Moeadified Proximate Analysis

Carbon

Hydrogen

Sulphur ...

Nitrogen

The following equations are provided to enable operators to

tender on coals with moisture or ash differing from those of the

typical analysis.

Fived carbon

Sce page 28 {for

Volatile matter

Calorific value, B.t.u./1b.

method of use.

59.0 — 0.59 (M--1.24A)
100 — (M+A-LFC)
13,800 — 138(M--1.12A)
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DISTRICT B
This is also a large production district.
Canadian classification—High Volatile C Bituminous

Typical Analyses

Proximate Ultimate (with 10.7¢% moisture)
Moisture ... % 10.7 Carbon ... € 62.55
Ash % 98 Hydrogen .. ‘v 5.55
Volatile matter ... %o 347 Sulphur .. . “ 0.5
Fixed carbon ... % 44.8 Nitrogen . ... % 15

Oxygen .. .. % 20.1
Ash . ... v Y% 9.8

Fuel ratioc (FC/VM), 1.30.

Calorific value, gross, in B.t.u. per 1b., 10,960,

The net calorific value of this coal is approximately 510 B.t.u.
per 1b. lower than the gross value.

Modified Proximate Analysis
The following equations are provided to enable operators to
tender on coals with moisture or ash differing from those of the
{ypical analysis. See page 28 for method of use.
Fixed carbon 59.0 —- 0.59(M--1.36A)
Volatile matter 100 — (M4-A--FC)
Calorific value, B.t.u./lb. 14,100 — 141 (M+41.18A)

tn

DISTRICT C
Canadian classification—High Volatile C Bituminous

Typical Analyses

Proximate Ultimate (with 10.55¢ moisture)
Moisture ... ... % 10.5 Carbon ... ... & 60.1
Ash ... e % 130 Hydrogen ... . %% 54
Volatile matter .. % 34.9 Sulphur ... .. - % 0.7
Fixed carbon .. .. ¢ 41.6 Nitrogen ... v To 13

Oxygen .. . . % 195
Ash ¢ 13.0

Fuel ratio (FC/VM), 1.20.

Calorific value, gross, in B.t.u. per lb., 10,620.

The net calorific value of this coal is approximately 490 B.t.u.
per lb. lower than the gross value.

Modified Proximate Analysis

The following equations are provided to enable operators to
tender on coals with moisture or ash differing from those of the
typical analysis. See page 28 for method of use.

Fixed carbon = 57.0 —0.57(M-}1.284)
Volatile matter = 100— (M+AL+FC)
Calorific value, B.tu./Ib. = 14,000 — 140(M-1-1.05A)
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MAGRATH AREA

Magrath area lies partly in the Plains region and partly
in the Foothills. Data given in Report 35 pertain only
to the Foothills portion and are therefore not reproduced
here.

MILK RIVER AREA

The mines produce an Alberta domestic coal. It is free burning
but slightly smoky. Two ranks of coal are mined, according to the
Canadian classification, Subbituminous A and Subbituminous B.

Several thin seams occur. All seams are in the Belly River
horizon. Two mines were operated (one a stripping pit) in 1943 and
the output was 2,600 tons. This avea is served by two branch lines
of the Canadian Pacific Railway, but the operating mines are distant
from the railway.

Volume Weight Relation

Solid coal as in seam

Percentage of Ash ... 5 10 15
Specific gravity ... 1.33 1.37 142
Tons per hundred cubic feet .. 415 4.25 440
Tons per acre foot ... ... 1,800 1,860 1,920

In addition to the typical and modified analyses given below
reference has been made to coal from this area in the following
section of this report: storage (oxidation).

Map 47 shows the location of all recorded mines opened, and also
indicates the mines from which samples have been obtained.

Map 48 shows the location of operating mines graded by output
in 1943.

Because of wide differences in analyses of coals from separate
points, the area has been subdivided into 2 districts wherein similar
coals occur. The districts are given, by townships, below the maps.
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MAP 48

District Township Range
AL 2-3 XV-XVI
B 2-3 XI-XII

DISTRICT A

No mines listed as operaling in this district.
Canadian classification—Subbituminous A

Typical Analyses
Ultimate (with 14.0%, moxature)

Proximate
Moisture ... % 14.0
Ash . ¢ 12.0
Volatile matter ... % 30.2
Fixed carbon ... 9 43.8

Fuel ratio (FC/VM), 1.45.

Figure 31 (cont.)

Carbon . e Ge 5725
Hydrogen % 5.35
Sulphur ... % 0.9
Nitrogen % 14
Oxygen .. Y% 23.1
Ash o e % 12.0

Calorific value, gross, in B.t.u. per 1b., 10,000,
The net calorific value of this coal is approximately 490 B.t.u.
per lb, lower than the gross value.

Modified Proximate Analysis

The following equations are provided to enable operators to
tender on coals with moisture or ash differing from those of the
typical analysis. See page 28 for method of use.

TFixed carbon
Volatile matter
Calorific value, B.t.u./1b.

61.0 — 0.61(M--1.18A)
100 — (M+A-+FC)
13,700 — 137(M--1.08A)
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DISTRICT B
All coal mined in 1943 was from this district.
Canadian classification—Subbituminous B

Typical Analyses

Proximate Ultimate (with 19.8%5 moisture)
Moisture .. .. .. % 19.8 Carbon . % 55.3
ASh Y% 8.8 Hydrogen ... % 58
Volatile matter ... % 29.3 Sulphur .. e 0 0T
Fixed carbon ... % 42.1 Nitrogen v % 11

Oxygen ... o S0 28.3
ASh % 8.8

Fuel ratio (FC/VM), 1.45.
Calorific value, gross, in B.t.u. per 1b., 9,420

The net calorific value of this coal is approximately 530 B.t.u.
per lb. lower than the gross value.

Modified Proximate Analysis
The following equations are provided to cnable operators to
tender on coals with moisture or ash differing from those of the
typical analysis. Sce page 28 for method of use.

Fixed carbon = 59.0 —0.59(M+1.00A)
Volatile matter = 100 — (M-+A4-FC)
Calorific value, B.t.u./Ib. = 13,500 — 135(M+1.184)

MOUNTAIN HOUSE AREA

Map No. 50 shows the location of three recorded mines opened.
No samples have been obtained.
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PAKAN AREA

Map 56 shows the location of all recorded mines opened. No
samples have been obtained.
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PAKOWEKI AREA

The coal mined is an Alberta domestic cual. Ii is a free burning,
smokeless coal, used locally for domestic heating. Two ranks of coal
are mined according to the Canadian classification, Subbituminous
C and Lignite.

Several seams are known, most of them in the Belly River
horizon. One seam in the Cypress Hills, in the N.E. corner of the
area, however, is in the Edmonton horizon. Three mines were
operated in 1943 and the output was less than 500 tons. A branch
line of the Canadian Pacific Railway crosses the area, but the
mines opened have been distant from the railway.

Volume Weight Relation
Solid coual as in seam

Percentage of Ash ... .. . .5 10
Specific gravity .. 131 1.35
Tous per hundred cubic feet 4.05 4.20
Tons per acrc foot ... ... .. 1,780 1,820

In addition o the typical and modified analyses given below
reference has been madet to coal from this area in the following
scctions of this report: solubility in organic solvents, solubility in
alkalies.

Map 57 shows the location of all recorded mines opened, and also
indicates the mines from which samples have been obtained.

Map 58 shows the location of operating mines graded by output
in 1943.
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Because of wide differences in analyses of coals from separate
points, the area has been subdivided into 3 districts wherein simnilar
coals occur. The districts are given, by townships, below the maps.
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District Township Range
A L 8 VIII
2 VI
B o it . e 9 v
8 v
C. 8 11
7 II
DISTRICT A
Canadian classification—Subbituminous C
Typical Analyses
Proximate Ultimate (with 24.5% moisture)
Moisture o 245 Carbon
Ash e Y% 91 Hydrogen
Volatile matter ... ¢ 28.9 Sulphur
Fixed carbon ... % 31.5 Nitirogen
Oxygen
Ash

Fuel ratio (FC/VM), 1.30.

Calorific value, gross, in B.t.u. per 1b., 8,440.

The net calorific value of this coal is approximately 550 B.t.u.
per lb. lower than the gross value.

Modified Proximate Analysis
The following equations are provided to enable operators io
tender on ccals with moisture or ash differing from those of the
typical analysis. See page 28 for method of use.
Fixed carbon = 57.0—057(M3+1.074)
Volatile matter = 100 — (M--tA-4+FC)
Calorific value, B.t.u./lb. = 12,700 — 127(M+1.00A)

DISTRICT B
Canadian classification—Subbituminous C and Lignite

Typical Analyses

Proximate Ultimate (with 29.17 moisture)
Mo}ilsture .......... G 291 Carbon . % 43.6
As o e - % 8.5 Hydrogen ... - % 6.2
Volatile matter ... G 29.6 Sglphw:r - 0.4
Fixed carbon % 32.8 Nitrogen ... .. % 0.8

Oxygen .. .. .. % 40.5
Ash .. . % 85

Fuel ratio (FC,/VM), 1.10.

Calorific value, grosg, in B.t.u. per lb., 7,320.

The net calorific value of this coal is approximately 570 B.t.u.
per 1b. lower than the gross value.

Modilied Proximate Analysis
The following equations are provided to enable operators to
tender on coals with moisture or ash differing from those of the
typical analysis. Sce page 28 for method of use.
Fixed carbon = 54.0-—0.54(M-+1.20A)
Volatile matter = 100 — (M~+-A-+1°C)
Calorific value, B.t.u./1b. = 12,400 — 124 (M-}-1.40A)
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DISTRICT C
Canadian classification—Lignite

Typical Analyses

Proximate Ultimate (with 33.65 moisture)
Moisture . ... .. % 33.6 Carbon ... ..o % 40.8
Ash . ... v G0 8.3 Hydrogen ... - % 6.9
Volatile matter ... % 284 Sulphur % 0.2
Fixed carbon ... % 29.7 Nitrogen ..... - % 0.6

Oxygen .. . %% 43.4
< S % 83

Fuel ratio (FC/VM), 1.05.

Calorific value, gross, in B.t.u. per lb., 6,870.

The net calorific value of this coal is approximately 610 B.t.u.
per 1b. lower than the gross value.

Modified Proximate Analysis
The following equations are provided to enable operators to
tender on coals with moisture or ash differing from those of the
typical analysis. See page 28 for method of use.
Fixed carbon = 53.0—0.53(M+4-1.26A)
Volatile matter = 100 — (M4-A+FC)
Calorific value, B.t.u./1b. = 11,900 — 119(M--1.04A)

PEMBINA AREA

The mines produce an Alberta domestic coal; it is free burning
and smokeless. According to the Canadian classification the coal is
Subbituminous B. Two or more seams have been mined, all in the
Edmonton horizon.

Six mines (two stripping pits) were operated in 1943 and the
output was 54,000 tons. The area is crossed by three Canadian
National railway lines. The principal production is on the main
line of the C.N.R.

Volume Weight Relation
Solid coal as in seam

Percentage of Ash ... ... 5 10 15
Specific gravity ..o .. 1.34 1.39 1.44
Tons per hundred cubic feet .. 415 4.30 445
Tons per acre foot ... 1,820 1,900 1,960

In addition to the typical and modified analyses given below
reference has been made to coal from this area in the following
section of this report: coal sizing.

Map 61 shows the location of all recorded mines opened, and also
indicates the 1nines from which samples have been obtained.

Map 62 shiows the location of operating mines graded by output
in 1943, 7,

Because of wide differences in analyses of coals from separate
points, the area has been subdivided into 3 districts wherein similar
coals occur. The districts are given, by townships, below the maps.
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DISTRICT A
Canadian classification—Subbituminous B

Typical Analyses

Proximate Ultimate (with 19.3¢, moisture)
Moisture ... % 19.3 Carbon .o .. % 53.8
Ash e, e 0 10.3 Hydrogen ... . . &% 5.4
Volatile matter ... % 26.7 Sulphur ... .. % 0.2
Fixed carbon ... % 43.7 Nitrogen ... . ... % 0.8

Oxygen ... ... % 29.5
Ash o % 10.3

Fuel ratio (FC/VM), 1.65.
Calorific value, gross, in B.t.u. per lb., 9,070,

The net calorific value of this coal is approximately 490 B.t.u.
per lb. lower than the gross value.

Modified Proximate Analysis

The following equations are provided to enable operators to
tender on coals with moisture or ash differing from those of the
typical analysis. See page 28 for method of use.

Fixed carbon = 63.0—0.63(M-+1.104)

Volatile matter = 100 — (M4-A+FC)-

Calorific value, B.t.u./lb. = 13,000 — 130(M 4 1.06A)
DISTRICT B

This is now the main producing district,
Canadian classification—Subbituminous B

Typical Analyses

Proximate Ultimate (with 21.4¢ moisture)
Moisture ...... - % 214 Carbon ... ... % 53.0
Ash .. % 8.0 Hydrogen ¢
Volatile matter ..... 9% 28.3 Sulphur .. . .

Fixed carbon ... o 42.3 Nitrogen ..

Oxygen ..
h

Fuel ratio (FC/VM), 1.50.
Calorific value, gross, in B.t.u. per lb., 8,920.

The net calorific value of this coal is approximately 520 B.t.u.
per lb. lower than the gross value.

Modified Proximate Analysis
The following equations are provided to enable operators to
tender on’ coals with moisture or ash differing frcm those of the
typical analysis. See page 28 for method of use,
Fixed carbon = 62.0 —0.62(M+1.30A)
Volatile matter = 100 — (M-- A-+FC)
Calorific value, B.t.u./Ib. = 12,900 — 129(M-}-1.18A)
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DISTRICT C
This district is remote from a railway.
Canadian classification—Subbitwninous B

Only two samples tested; an average analysis follows:

Proximate
Moisture .. % 20.5
Ash % 6.3
Volatile matter . . . %0 28.7
Fixed cartbon =~ = . e T 445

Fuel ratio (FC, VM), 1.55.
Calorific value, gross, in B.t.u. per lb., 8,500.

REDCLIFF AREA

The mines produce Alberta domestic coal, free burning and
smokeless. According to the Canadian classification it is Subbitu-
minous C coal.

The coal is mined from one seam in the Belly River horizon. Two
mines were operated in 1943 and the oulput was 28,000 tons. 'The
main line of the Canadian Pacific Railway crosses this area, and
both mines are adjacent 1o the railway.

Volume Weight Relaticn
Solid coal as in seam

Percentage of Ash .. ... 5

Specific gravity .. ..o, 1.32
Tons per hundred cubic {eet 4.10
Tons per acre foot ... ... 1,780

In addition to the typical and modified analyses given below
reference has been made to coal from this area in the following
sections of this report: storage (oxidation), and solubility in alkalies.

Map 67 shows the location of all recorded mines opened, and also
indicates the mines from which samples have been obtained.

Map 68 shows the location of operating mines graded by output
in 1943.
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Typical Analyses
Proximate Ultimate (with 25.8%; moisture)
Moisture ... % 258 Carbon .o e G, .
Ash e %0 1.0 Hydrogen . % 6.
Volatile matter ... % 27.8 Sulphur .. 0.5
Fixed carbon .......... % 39.4 Nitrogen ... 0.9
Oxygen .. 4.9
Ash .. e % 1.0

Fuel ratio (FC/VM), 1.40.
Calorific value, gross, in B.t.u. per lb., 8,540,

The net calorific value of this coal is approximately 570 B.t.u.
per lb. lower than the gross value.

Modified Proximate Analysis
The following equations are provided to enable operators to
tender on coals with moisture or ash differing from those of the
typical analysis. See page 28 for method of use.
TFixed carbon 59.0 — 0.59(M-1.064)
Volatile matter 100 — (M-+-A-LFC)
Calorific value, B.t.u./1b. 12,900 — 129(M +-1.14A)

e

ROCHESTER AREA

Map 70 shows the location of four recorded mines opened. No
samples have been obtained.
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SEXSMITII AREA

The coal is an Alberta domestic coal; free burning and smoke-
less. According to the Canadian classification it is Subbituminous C.
Seams arc known, in both the Belly River and Edmonton horizons,
but all are thin.

No mines were operated in 1943. Branches of the Northern
Alberta Railway serve the area.

Map 73 shows the location of all recorded mines opened, and also
indicates the mines from which samples have been cbtained.
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Typical Analysis
Proximate
Moisture ... e e 296
ASh ............................... e (,‘(' 69
Volatile matter ... .o e o 27.2
Fixed carbon v Y0 36.3

Fuel ratio (FC/VM), 1.3.
Calorific value, gross, in B.t.u. per Ib., 8,090.

SHEERNESS AREA

The mines produce an Alberta domestic coal, free burning and
smokeless. According to the Canadian classification the coal is
Subbituminous C. Several seams are known, all in the Edmonton
horizon. A description of this field can be found in Report 33,
Research Council of Alberta (1935), p. 31.

Eight mines (seven stripping pits) were operated in 1943 and the
output was 59,000 tons. The area is' served by branches of the
Canadian National Railway and the largest producing mines are
on a railway. A considerable portion of the market for this coal is
outside the Province.
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Volume Weight Relation
Solid coal as in seam

Percentage of Ash .. 5 10 15
Specific gravity .. 1.31 1.26 1.38
Tons per hundred cubic feet 4.10 4.25 4.30
Tons per acre foot e e 1,780 1,840 1,880

In addition to the typical and modified analyses given below
reference has been made to coal from this area in the following
sections of this report: storage (oxidation), fusibility of coal ash,
solubility in organic solvents, solubility in alkalies, and carboniza-
tion (L.T.C.).

Map 74 shows the location of all recorded mines opened, and also
indicates the mines from which samples have been obtained.

Map 73 shows the location of operating mines graded by output
in 1943,

Because of wide differences in analyses of coals from separate
points, the arez has been subdivided into 5 districts wherein similar
coals occur. The districts are given, by townships, below the maps.
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District Township Range
A 33 XVI
B 32-34 XOI-XIV
C 30 XV
D 29 X1V
E 28-30 XII-XIII

DISTRICT A
No mines operated in 1943.
Canadian classification—Subbituminous C

Typical Analysis

Proximate
Moisture % 25.9
Ash % 14
Volatile matter . % 274
Fixed carbon % 39.3

Fuel ratio (FC/VM), 1.45.
Calorific value, gross, in B.t.u. per lb., 8,150,

DISTRICT B
Canadian classification—Subbituminous C

Typical Analyses
Ultimate (with 28.8% moisture)

Carbon .. o, 45.
Hydrogen
Sulphur .
Nitrogen ..

Fuel ratio (FC/VM), 1.25,

Calorific value, gross, in B.t.u. per 1lb., 7,730.

The net calorific value of this coal is approximately 580 B.t.u.
per lb. lower than the gross value.

Modified Proximate Analysis
The following equations are provided to enable operators to

tender on coals with moisture or ash differing from those of the
typical analysis. See page 28 for method of use.

Fixed carbon = 57.0—0.57(M--1.20A)
Volatile matter = 100 — (M+A4FC)
Calorific value, B.t.u./lb. = 12,500 — 125(M4-1.14A)

DISTRICT C
Canadian classification—Subbituminous C

Typical Analyses

Proximate Ultimate (with 24.3% moisture)
Moisture ... .o % 24.3 Carbon o 49.95
Ash % 81 Hydrogen e 595
Volatile matter ... % 27.6 Sulphur ... - % 0.3
Fixed carbon ... % 394 Nitrogen .o .. o 0.8

Oxygen ... % 34.3
Ash % 8.1

Fuel ratio (FC/VM), 1.45.

Calorific value, gross, in B.t.u. per Ib., 8,370.

The net calorific value of this coal is approximately 540 B.t.u.
per Ib. lower than the gross value.
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Modified Proximatc Analysis
The following equations are provided to enable operators to
tender on coals with moisture or ash differing from those of the
typical analysis. See page 28 for method of use.
Fixed carbon = 61.0—0.61(M-41.28A)
Volatile matter = 100 — (M+A-4FC)
Calorific value, B.t.u./1h. = 12,500 — 125(M+-1.00A)

DISTRICT D
Canadian classification—Subbituminous C

Typical Analyses

Proximate Ultimate (with 25.4% moisture)
Moisture .. ¢ 254 Carbon . % 51.2
Ash .. . .. .. % 6.0 Hydrogen .. - % 6.3
Volatile matter .. ¢5 29.3 Sulphur - % 05
Fixed carbon .. ¢ 39.3 Nitrogen ... - % 1.0

Oxygen .. — % 35.0
Ash ... % 6.0

Fuel ratio (FC/VM), 1.35.

Calorific value, gross, in B.t.u. per lb., 8,720.

The net calorific value of this coal is approximately 570 B.t.u.
per 1b. lower than the gross value.

Modified Proximate Analysis

The following equations are provided to enable operators to
tender on coals with moisture or ash differing from those of the
typical analysis. Sec page 28 for method of use.

Fixed carbon = 58.0 — 0.58(M--1.14A)
Volatile matter = 100— (M+A-+FC)
Calorific value, B.t.u./1b. = 12,700 — 127(M--1.00A)

DISTRICT E
This is the principal producing district in the area.
Canadian classification—Subbituminous C

Typical Analyses

Proximate Ullimate (with 27.5% moisture)
Moisture % 215 Carbon ... ... % 49.0
Ash v T2 59 Hydrogen ......... %% 6.3
Volatile matter ¢ 28.8 Sulphur .. ... % 04
Fixed carbon . % 31.8 Nitrogen ... .. % 09

Oxygen . .. . ... % 375
Ash e e e S 5.9

Fuel ratio (FC/VM), 1.30.

Calorific value, gross. in B.i.u. per 1b., 8,180.

The net calorific value of this coal is approximately 570 B.tu.
per 1b. lower than the gross value,

Modified Proximate Analysis .

The following equations are provided to enable operators to
tender on couls with moisture or ash differing from those of the
typical analysis. See page 28 for method of use,

Fixed carbon 57.0 — 0.57(M-{-1.04A)

Volaiile matter 100 — (M--FA4-FC)

Calorific value, B.t.u./1b, 12,600 — 126 (M-+1.04A)

b
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SLAVE AREA

Map 76 shows the location of two recorded mines opened. No
samples have been obtained.
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STEVEVILLE AREA

Map 77 shows the location of all recorded mines opened. No
samples have been obtained.
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TABER AREA

The mines produce an Alberta domestic coal. It is free burning
and smokeless. Two ranks of coal are mined according to the
Canadian classification, Subbituminous A and Subbituminous B.

Numerous seams of coal occur, all in the Belly River horizon.

Seven mines (four stripping pits) were operated in 1943 and the
output was 21.000 tons. The area is well served by the Canadian
Pacific Railway.

Volume Weight Relation
Solid coal as in seam

Percentage of Ash ..o 5 10 15
Specific gravity .. ..o e 1.33 1.37 1.42
Tons per hundred cubic feet 4.15 4.25 4.40
Tons per acre foot .. ... .. 1,800 1,860 1,920

In addition to the typical and modified analyses given below
reference has been made to coal from this area in the following
sections of this report: storage (oxidation), solubility in alkalies,
and carbonization (L.T.C.).

Map 78 shows the location of all recorded mines opened, and also
indicates the mines from which samples have been obtained.

Map 79 shows the location of opcrating mines graded by output
in 1943.

Because of wide differences in analyses of coals from sepsrate
points, the area has been subdivided into 4 districts wherein similar
coals occur. The districts are given, by townships, below the maps.
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Districet Township Lange

A 9-10 XVI-XVIII

B 9 XI1I

C 11 XI

12 X

D 8 X

7 X

DISTRICT A
This was the main producing district in 1943.
Canadian classification—Subbituminous A

Typical Analyses

Proximate Ultimate (with 15.3%; moisture)
Moisture ... % 15.3 Carbon ... . < 56.8
Ash % 10.2 Hydrogen ... .. % 5.6
Volatile matter ... ¢ 31.5 Sulphur . ... .. % 12
Fixed carbon ... % 43.0 Nitrogen . .. % 1.4

Oxygen ..... ... G 2438
Ash ... .. .. % 10.2

Fuel ratio (FC/VM), 1.35.

Calorific value, gross, in B.t.u. per 1b., 9,580.

The net calorific value of this coal is approximately 510 B.t.u.
per 1b. lower than the gross value.

Modified Proxintatic Analysis
The following equations are provided to enable operators to
tender on coals with moisture or ash ditfering from those of the
typical analysis. See page 28 for method of use.

Fixed carbon =

Volatile matter

Calorific value, B.t.u./Ib.

13,

59.0 — 0.59(M--1.16A)
100 — (M+A--FC)
600 — 136(M--1.08A)
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DISTRICT B
Canadian classification—Subbituminous B

Typical Analyses

Proximate Ultimate (with 18.59¢ moisture)
Moisture .... e P60 18,5 Carbon .. ... .. 9% 54.6
Ash % 9.4 Hydrogen ..o % 5.8
Volatile matter ... ‘o 30.8 Sulphur . % 11
Fixed carbon .. ‘o 41.3 Nitrogen 9% 1.1

Oxygen Sc 28.0
Ash o s % 9.4

Fuel ratio (FFC, VM), 1.35.

Calorific value, gross, in B.t.u. per 1b., 9,440,

The net calorific value of this coal is approximately 530 B.t.u.
per 1b. lower than the gross value.

Modified Proximate Analysis
The following equations are provided to enable operators o
tender on coals with moisture or ash differing from those of the
typical analysis. See page 28 for method of use.
Fixed carbon = 58.0 —0.58(M-i-1.09A)
Volatile matter = 100 — M-+ A--FC)
Calorific value, B.t.u./Ib. == 13,300 — 133(M +1.12A)

DISTRICT €
Canadian classification—Subbituminous B

Typical Analyses

Proximate Ultimate (with 22.59 moisture)
Moisture ... G 22.5 Carbon ... Go 53.35
Ash s . G T4 Hydrogen % 5.95
Volatile matter ... % 28.7 Sulphur .. % 0.6
Fixed carbon ... % 41.4 Nitrogen .. - % 10

Oxygen .. e % 317
ASh s, % 14

Fuel ratio (FC/VM), 1.45.

Calorific value, gross, in B.t.u. per Ib., 9,060.

The net calorific value of this coal is approximately 540 B.tu.
rer lb. lower than the gross value.

Modified Proximate Analysis

The following equations are provided to enable operators io
tender on coals with moisture or ash differing from those of the
typical analysis. See page 28 for method of use.

Fixed carbon = 59.0 — 0.59(M--1.00A)

Volatlile matter = 100 — (M--A--FC)

Calorifie value, B.t.u./1b, = 13,200 — 132(M--1.20A)
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DISTRICT D
No operating mines listed.
Canadian classification—Subbituminous B

Typical Analysis

Proximate
Moisture ..o % 22.5
Volatile matter ... .. - %o 29.5

Fixed carbon
Fuel ratio (FC/VM), 1.30.
Calorific value, gross, in B.t.u. per lb., 8,700.

% 37.9

Moedified Proximate Analysis
The following equations are provided to enable operators %o
tender on coals with moisture or ash differing from those of the
typical analysis. See page 28 for method of use.
Fixed carbon 57.0-— 0.57T(M--1.10A)
Volatile matter 100 — (M +A--FC)
Calorific value, B.t.u./1b. 13,100 — 131 (M+-1.1CA)

TOFIELD AREA

The mines produce an Alberta domestic coal, free burning and
smokeless.  According to the Canadian classification the coal is
Subbituminous C. Several seams are known, all in the Edmonton
horizon, but only the top seam is mined.

Four mines (two stripping pits) were operated in 1943 and the
output was 85,000 tons. The area is served by several lines of the
Canadian National Railway, and the mines are adjacent to a rail-
way. A considerable portion of the market for this coal is outside
the Province.

Volume Weight Relation

Solid coal as in seam

Percentage of Ash 5

Specific gravity 1.30
Tons per hundred cubic feet. 4.05
Tons per acre foot ... 1,760

In addition to the typical and modificd analyses given below
reference has been made to coal from this area in the following
sections of this report: fusibility of coal ash, coal sizing, and car-
bonization (L.T.C.).

Map 80 shows the location of all recorded mines opened, and also
indicates the mines from which samples have been obtained,

Map 81 shows the location of operating mines graded by output
in 1943.

Because of wide differences in analyses of coals {from separate
points, the area has been subdivided into 2 districts wherein similar
coals occur. The districts are given, by townships, below the maps.
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DISTRICT A

This is the main producing district in the area.
Canadian classification—Subbituminous C

Typical Analyses

Troximate Ultimate (with 28.19¢ moisture)
Moisture = . .. % 28.1 Carbon ... % 49.6
Ash RS % 54 Hydrogen .. - % 64
Volatile matter .. = % 28.0 Sulphur ... . % 04
Fixed carbon ... % 38.5 Nitrogen .. . % 09

Oxygen .. % 37.3
Ash s . Yo 04

Fuel ratio (FC/VM), 1.40.

Calorific value, gross, in B.t.u. per 1b., 8,520.

The net calorific value of this coal is approximately 580 B.t.u.
per Ib. lower than the gross value.

Modificd Proximate Analysis
The following equations are provided to enable operators io
tender on coals with moisture o1 ash differing from those of the
typical analysis. See page 28 for method of use.
Fixed carbon = 58.0 —0.58(M-+1.04A)
Volatile matter = 100 — (M+A+FC)
Calorific value, B.i.u./Ib. = 12,700 — 127 (M -+ 1.00A)

DISTRICT B
Canadian classification—Subbituminous C

Typical Analyses

Proximate Ultimate (with 28. 4’/0 moisture)
Moisture w Go 28.4 Carbon ... v Go 47.3
- Ash b e r/;) 7.5 H} dr OZCIL i (/;) 6.3
Volatile matter % 279 Sulphur R
Fixed carbon - 56 362 Nitrogen
Oxygen .
= Ash

Fuel ratio (FC/VM), 1.30.

Calorific value, gross, in B.t.u. per lb., 8,070,

The net calorific value of this coal is approximately 570 B.t.u.
i per 1b. lower than the gross value.
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Modified Proximate Analysis
The following equations are provided to enable operators to
tender on coals with moisture or ash differing from those of the
typical analysis. See page 28 for method of use.
Fixed carbon 57.0 — 0.57(M--1.074)
Volatile matter 160 — (M-LA FFC)
Calorific value, B.t.u./lb. 12,700 — 127(M-+1.07A)

b

VALHALLA AREA

No mines have ever been opened in this area, nor has
any coal been reported.

WAINWRIGHT AREA

Map 82 shows the location of two recorded mines opened. No
samples have been obtained. :
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b
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MAP 82
Scale: 20 miles to 1 inch. For symbols see page 93. Figu re 44

WESTLOCK AREA

The coal is an Alberta domestic coal, free burning and smioke-
less. According to the Canadian classification it is Subbituminous C.
Seams are known in both the Beliy River and Edmonton horizons,
but productiou has been from the former only.

Two mines, both stripping pits, were operaied in 1943 and the
output was 7,000 tons. The area is well served by the Northern
Alberta and the Canadian National railways.

Map 83 shows the location of all recorded mines apened, and also
indicates the mines from which samples huve been obtained.

Map 84 shows the location of operating mines graded by output
in 1943.

Because of wide differences in analyscs of coals from separate
points, the area has been subdivided into 2 districts wherein similar
coals occur. The districts are given, by townships, below the maps.
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District Township  Range Meridian
A . 60 II W5
B 60 XXI W 4

DISTRICT A

Canadian classification-—Subbituminous C

Typical Analysis

Proximate
Moistare o . S 26.5
Ash % 4.0
Volatile mattex % 29.7
Fixed earbon b o ERGEGA. % 39.2

Fuel rutio (FC, VM), 1.3.
Calorific value, gross. in B.t.u, per lb., §,730.
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DISTRICT B
Canadian classification—Subbituminous C

Typical Analyses

Proximate Ultimate (with 31.3% moisture)
Moisture .. % 313 Carbon . . ... 4. 459
Ash ... e Yo 1.0 Hydrogen ... v G0 6.6
Volatile matter ... % 26.9 Sulphur ... .. ‘o 04
Fixed carbon ... % 34.8 Nitrogen .. e S 0.9

Oxygen .. ‘% 39.2
sh % 1.0

Fuel ratio (FC/VM), 1.3.

Calorific value, gross, in B.t.u. per Ib.,, 7,730.

The net calorific. value of this coal is approximately 600 B.t.u.
per 1b. lower than the gross value.

WETASKIWIN AREA

The mines produce an Alberta domestic coal, free burning and
smokeless. According to the Canadian classification the coal is
Subbituminous B. A number of seams are known, all in the
Edmonton horizon.

One 1mine was operated in 1943 and the output was 3,000 tons.
The area is crossed by two branches of the Canadian Pacific Rail-
way. The mines are not on a railway.

In addition to the typical analyses given below reference has
been made to coal from this area in the following section of this
report: storage (oxidation).

Map 85 shows the location of all recorded mines opened, and also
indicates the mines from which samples have been obtained.

Map 86 shows the location of the operating mine graded by
outpui in 1943.
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Typical Analyses

Proximate
Moisture .. < 20.0
Ash « - % 18
Volatile matter .. % 28.0
Fixed carbon .. Co 444

Fuel ratio (FC/VM), 1.60.

Carbon ... %o
Hydrogen . .. %
Sulphur ... . %
Nitrogen ... . . %
Oxygen .. . %
Ash %

Calorific value, gross, in B.t.u. per 1b., 9,520.
The net calorific value of this coal is approximately 530 B.t.u.
per lb. lower than the gross value.

WHITECOURT AREA

173

Ultimate (with 20.09% moisture)

The mines produce an Alberta domestic coal, free burning and

smokeless.

According to the Canadian classification the coal is

Subbituminous B. The scams are all in the Edmonton horizon.
Two mines, both stripping pits, were operated in 1943 and the
output was less than 200 tons. The area is crossed by the main and
one branch line of the Canadian National Railway.
Map 87 shows the location of all recorded mines opened, and also
indicates the mines from which a sample has been obtained.
IMap 88 shows the location of operating mines graded by output

in 1943.
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Typical Analyses

Proximate Ultimaie (with 22.6%% moisture)
Moisture ..o % 22.6 Carbon ... Go 52.6
Ash % 12.2 Hydrogen . — % 5.9
Volatile matter ... % 24.8 Sulphur .. %6 0.3
Fixed carbon ........ % 40.4 Nitrogen ... . % 08

Oxygen ... . Sp 28.4
Ash - % 12.2

Fuel ratio (FC/VM), 1.6.
Calorific value, gross, in B.t.u. per 1b,, 8,670.

The net calorific value of this coal is approximately 520 B.t.u.
per 1b. lower than the gross value.



VII.  PLAINS MINES

Following are extracted particulars of all mines for which analyses are
given in Research Council of Alberta Report 64-3 (Campbell, 1964) with, as preface,
the glossary. Mine locations are shown approximately in Maps A and B.

GLOSSARY AND EXPLANATION OF ABBREVIATIONS

A, - ash; the non-combustible portion of a coal, expressed as
. percentage of total weight at capacity moisture.,

bone or blockjack - miners' terms for silicified or calcified coal.

BR - Belly River Group or Formation.

capacity moisture - the moisture content of a coal ofter equilibriation
of coal in an atmosphere at 100 percent relative humidity.

(Capacity moisture does not include free surface moisture
due, for example, to retention of rain or snow.)

C.Co - coal company.

Dun - Dunvegan Formation.

Edm - Edmonton Formation.

F.C. - fixed carbon; the non-volatile but combustible portion of a
coal expressed as percentage of total weight at copacity
moisture,

Fore - Foremost Formation.

Fren - Frenchman Formation.

G.BTU - gross calorific value; the heat content of a coal (including
the latent heat of condensation of the water produced by
combustion) expressed in British Thermal Units per pound of
coal at capacity moisture.

HyO - capacity meisture content of o coal expressed as percentage
of total weight at capacity moisture.

L.Edm- lower and middle ports of the Edmonton Formation, below the
Kneehills member,

lsd, - legal subdivision in the Land Survey system.

Mer. - principal meridian in the Land Survey system.

MR - Milk River Formotion.

Old - Oldman Formation.
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Pask -

Paskopoo Fomation,

Prod. Fm.- rock unit from which coal is extracted.

proximate analysis - a system of cool analysis, including determinations

R. -
s -
Sec. -
SMR -
ss. -
Tp. -
U.Edm -

v/g -
V.M. -

WH -

of moisture, ash,volatile matter and fixed carbon, all of
which are empirical evaluations not representing actual
specific constituents of the cool. Proximate analysis does,
however, give a valid measure of the quality of a coal.

L]
range in the Lond Survey system,

strip mine.

section, a parcel of land one mile square, in the Land Survey
system,

St. Mary River Formation.
sandstone.
township in the Land Survey system.

upper part of the Edmonton Formation, above the Kneehills
member,

underground mine.
volatile matter; that portion of a coal, other than moisture,
which is lost from the coal on heating to 950°C. (1742°F.)

in the absence of air.

Wapiti Formation.
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Vill. COAL "FIELDS"

Large numbers of coal mines have operated in Alberta, mostly clustered

in recognizable "fields" (see foregoing extracts) which usually contain some coal
deposits lying close enough to the surface to be recovered by strip~mining methods.
Eighteen major "fields" whose locations are shown in Map B, are listed below.

Tonnage estimates are not given, since these are almost entirely dependant on engi-
neering criteria not discussed here (but see Latour and Christmas, 1970, for a recent
tonnage estimate); however, speculation on abundance of coal in "fields" is indicated

by size of enclosing circles in Map B.

1.

Thelma-Elkwater Field

~ Upper Cretaceous coals (Eastend Formation)

- Rank Lignite A

- Seams 5-10 feet thick

~ Deposits probably recoverable only by underground mining
- Active mining 1917-1955

- Total tonnages here are probably very large but underground mining
for Lignite can scarcely be an economically attractive operation
within the foreseeable future.

Lethbridge Field

- Upper Cretaceous coals (Lethbridge Member of Oldman Formation)
- Rank HighVolatile C Bituminous

- Seams 4 - 6 feet thick

- Deposits recoverable only by underground mining

~ Active mining 1873-1962

~ Large tonnages of good quality, high-rank coal still remain to be

recovered by underground mining methods.

Medicine Hat Field

- Upper Cretaceous coals (Foremost Formation)

- Rank Subbituminous C

- Seams fo 6 feet thick

~ Deposits recoverable only by underground mining

- Active mining 1898-1967
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Medicine Hat Field (continued)

- The Foremost Formation here still contains considerable tonnages of
unexploited coal, but rank is low, seams are impersistent, anastomosing
and split by numerous dirt partings, while overburden everywhere is too
great to allow economical stripping.

Bow City~Brooks Field

~ Upper Cretaceous coals (Lethbridge Member of Oldman Formation)

- Rank Subbituminous B

- Seams to 6 feet thick

- Many deposits strippable

- Active mining continuous since 1909

= An economically attractive stripping area; seam extension info under-
ground mineable areas unknown but possibly great.

Bassano Field

- Upper Cretaceous coals (Lower Edmonton Formation)

- Rank Subbituminous B

- Seams to 12 feet thick

- Deposits recoverable only by underground mining

- Active mining 1902-1955

- Thick seams with dirt partings outcropping on the Blackfoot Indian

Reserve, may have extensions into underground-mineable areas.

Drumheller Field

- Upper Cretaceous coals (Lower Edmonton Formation)
- Rank Subbituminous B

- Seams to 12 feet thick

~ Most deposits recoverable only by underground mining
- Active mining continuous since 1911

- Very large reserves of clean coal in thick seams known in this aregq;
one of the better Alberta fields, although down~dip limits unknown.
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Sheerness Field

~ Upper Cretaceous coals (Lower Edmonton Formation)
- Rank Subbituminous C

- Seams to 12 feet thick

- All deposits strippable

- Active mining continuous since 1912

- Large but strictly delimited coal body, with very thin cover; an
economically attractive field in spite of low rank and extensive
oxidation; no extensions possible.

Three Hills=-Scollard Fields

- Upper Cretaceous-Lower Tertiary coals
(Ardley Coal Zone, Edmonton Formation)

- Rank Subbituminous B

~ Seams to 7 feet thick

- Many deposits strippable
- Active mining began 1906

- Considerable tonnages strippable in scattered fields along outcrop zone;
very great tonnages probably available for underground mining in
down-dip extension.

. Ardley Fields

- Upper Cretaceous-Lower Tertiary coals
(Ardley Coal Zone, Edmonton Formation)

- Rank Subbituminous B

- Seams to 6 feet thick in zone to 28 feet thick

- Many deposits strippable

~ Active mining began about 1900

~ Considerable tonnages strippable under heavy overburden at the outcrop
zone; considerably greater tonnages probably available for underground
mining in down-dip extension.
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10. Battle River Fields

- Upper Cretaceous coals (Lower Edmonton Formation)
- Rank Subbituminous C

- Seams to 8 feet thick

~ Large deposits strippable

- Active mining continuous since 1910

- Widely scattered lenses of strippable low~rank coal, some of enormous
size, including the second most productive field in Alberta Plains at
present time; extension down-dip unknown.

11. Tofield~Dodds Field

- Upper Cretaceous coals (Lower Edmonton Formation)

- Rank Subbituminous C

~ Seams to 8 feet thick

~ Most known deposits strippable

- Active mining continuous since 1907

- Widely scattered lenses of strippable, low=rank coal, some glacially

distorted; extension down~-dip unknown.

12. Edmonton Fields

= Upper Cretaceous coals (Lower Edmonton Formation)
~ Rank Subbituminous B and Subbituminous C

- Seams to 8 feet thick

- Some deposits strippable

- Active mining continuous since 1870's

- Large reserves of clean coal in thick seams known in this area; one
of the oldest and best-known fields, but down-dip limits unknown;
urbanization probably limits development.
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14.

15.
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Wabamun Fields

- Upper Cretaceous-Lower Tertiary coals
(Ardley Coal Zone, Edmonton Formation)

- Rank Subbituminous B

~ Seams to ? feet thick in zones to 30 feet thick
- Many deposits strippable

- Active mining continuous since 1910

- Within 30 miles from Genessee to Evansburg, some 5 glacially
disturbed, more or less merging coal bodies, which, in aggregate,
contain the largest tonnage of strippable coal in Alberta; at present
include the most productive coal field in the Plains region; consid-
erable tonnages probably available for underground mining in extension
down~dip.

Whitecourt-Swan Hills Fields

- Upper Cretaceous-Lower Tertiary coals
(Ardley Coal Zone, Edmonton Formation, and older)

- Rank Subbituminous B, Subbituminous C and Lignite A
~ Seams to 8 feet thick and zones to 25 feet thick
- Limited mining around periphery 1923-1962

~ Probably large deposits scattered through large unpopulated area,
terrain very rough; slumping and glacial deformation of near-surface
bedrock extreme; possibly small strippable coal bodies might be
expected along east face of Swan Hills (Tp. 63-70, R. 7-9, W. 5th
Mer. ), but elsewhere, only underground mining will be possible.

Fox Creek Fields

- Upper Cretaceous~Lower Tertiary coals
(Ardley Coal Zone, Edmonton Formation)

- Rank Subbituminous B, Subbituminous C

- Seams to 10 feet thick in zones to 50 feet thick
- Many deposits strippable

- No active mining

- Large deposits in unpopulated area; numerous dirt partings; glacial
deformation of near-surface bedrock extreme but terrain gentle so that
large tonnages available for stripping; considerable tonnages known
to be available for underground mining in down-dip extension.
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16. Simonette Field

- Upper Cretaceous~Lower Tertiary coals
(Ardley Coal Zone, Edmonton Formation)

- Rank unknown, probably Subbituminous B
- No active mining

- Thick seams known from outcrop and subsurface in middle valley of
Simonette River; probably an upper split of Ardley Coal Zone; under~
ground mining will probably be preferred because of surface disturbance
and heavy overburden.

17. Smoky-Cutbank Fields

- Upper Cretaceous-Lower Tertiary coals
(Ardley Coal Zone, Edmonton Formation, and younger)

- Rank Subbituminous A, Subbituminous B
- Single seams to 5 feet and coaly zones to 15 feet
- One small strip pit operated for very short period

~ Possibly large tonnages of coal in unpopulated area, but massive slumping
in extremely rough terrain and considerable glacial deformation of bed-
rock makes economical strip-mining highly improbable; slumping and
possible tectonic faulting put stratigraphy in doubt.

18. Halcourt Field

- Upper Cretaceous coals (Belly River Group equivalent)

~ Rank High Volatile C Bituminous, Subbituminous A, Subbituminous B
- Seams to 5 feet, mostly about 2 feet

- Almost no deposits strippable

~ Active mining 1916-1957

- Probably only one seam or closely related group of seams; in spite of
high rank and low ash, this field cannot be economically attractive
because of thin seams and heavy overburden.



IX.  CONCLUSIONS AND RECOMMENDATIONS

I. It is believed that, in populated regions of the Alberta Plains, all
major near-surface coal bodies have long since been discovered, chiefly through
enterprise of the first settlers whose prime needs were water and fuel. Recent endeav-
ours of both governmental and private survey organizations, summarized in figure 48,
have pretty well elucidated the near-surface strippable coal reserves of the Plains.

2. |t is believed that, in the Alberta Plains, all coal deposits within the
top 100- 200 feet have been glacially disturbed to some extent; some have been
extensively deformed.

3. Technology does exist for strip-mining coal under several hundred feet
of cover. However, (i) mining costs increase markedly, almost geomefrically, with
depth; (ii) in the near future, as a result of new ecological awareness, costs of required
environmental rehabilitation will reach appreciable proportions; (iii) near-surface coal
is usually slightly damaged by weathering and glacial breakage. Furthermore, with
relatively flat-lying seams and argillaceous bedrock characteristic of Plains coal
deposits, underground mining costs, given large, continuous operations, should not
increase appreciably with depth down to 800 or 1000 feet, i.e., down to the point at
which economical pillars can no longer support the weight of the roof. Thus, with pre-
emption of the most economic near-surface deposits, the present cost differential between
stripping and underground mining can be expected to disappear within a decade. Under-
ground mining should then logically experience a large-scale revival, provided purely
fiscal criteria prevail; sociological implications of underground mining could, of course,
negate the foregoing argument.

4. Very approximately, it may be assumed that volume-for-volume, the
Upper Cretaceous coal-bearing rock units of the Alberta Plains region contain as much
coal at depth as in the known occurrences near surface. However, again very approxi-
mately, about one half of the volume of the top two hundred feet of the Alberta Plains
consists of glacial or postglacial drift. Thus, area-for-area, at depths between 200
and 800 or 1000 feet (the underground mining depths) coal measures probably contain
6 to 8 times as much coal as in the top 200 feet (the strip=mining depth).

3. In the Alberta Plains there is an abundance of geological information
on coal occurrences in the top 100 or 200 feet and in the region below the surface
casings of oil and gas wells (600- 1200 foot depths); information is surprisingly scanty,
however, between these limits, i.e., almost precisely in the depth range that will
become important when underground mining must be considered.

6. Figure 49 shows areas of Alberta where it seems most reasonable to
begin exploration for coal deposits suitable for underground mining.

7. A number of surface geophysical techniques are under development as
aids in coal exploration. Several, notably "Induced Polarization®, have shown some
value in distinguishing highly distorted coal bodies in the indurated bedrock of the
Rocky Mountains, but at the time of writing none are sufficiently developed to replace,
even in part, a conventional drill program in the scarcely disturbed strata and argillac-
eous sediments of the Plains.
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8. It is believed that, for exploring to 800 or 1000 feet in the Alberta
Plains, the best equipment is a conventional mud-rotary drill rig. For reconnaissance
exploration, cutting-samples dipped from the mud-stream and augmented by conven-
tional single~point resistivity log together with spontaneous potential or natural gamma-
log, provide adequate information (see Archer and Warrick, 1964). However, for
precise surveying, especially preliminary to designing a mine, carefu! coring of the
coal-bearing interval is recommended, and the use of more sophisticated and expensive
geophysical logging methods such as density and neutron logs may be desirable (see
Reeves, 1971).

9. The term "underground gasification" has, with some justification,
fallen into disrepute; consequently, but with much less justification, efforts to
extract useful products from coal in situ without conventional mining have lapsed.
However, there are o number of recent pertinent technical advances in the oil industry
in fracturing and underground processing (“secondary recovery", "steam=flood", with
and without solvents or reagents etc.;ie. solid-liquid reactions, mostly non-oxidative,
in contrast to the old simplistic attempts at solid-gas reactions, all highly oxidative,
that characterized “"underground gasification” studies). A breakthrough in applying
these advances to coal would achieve two major consequences. In the first place, it
would dispel the obvious sociological roadblocks to underground coal recovery; in the
second place, it would remove the depth limit at which coal can be exploited, there~
by increasing the recoverable coal resources of the Alberta Plains, conceivably by
5 or 10 times.
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X. ALBERTA LAND SURVEY SYSTEM

(3) Alberta Lond Survey system. Townships (Tp.) are six miles

square. They ore numbered from the International Boundary

northword. The 4th, 5th, and 6th Mer;
110, 114, and 118 degrees of longitude
(R.) are numbered westword from each m

Sections (Sec.) are 1 mile

square. Within each town-

ship they are numbered os

shown:

dians (Mer.) ore respectively,
west of Greenwich. Ranges
eridian.

Sections may be divided into
16 Legal Subdivisions (Lsd.)
which are numbered as shown:

3713233343536
30129 |28 |27 |26 |25
19120 121 {22 (23 |24
18] 17116 11514 |13
71819 110]1 |12

13114115 {16
12111)10(9
51617 |8
4 13 |2 1

Figure 50
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