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ANALYSIS DIRECTORY OF CANADIAN COMMERCIAL COALS - 

SUPPLEMENT NO. 6 

by 

G.W. Bonnell* and L.C. Janke** 

SUMMARY 

The assessment of Canadian commercial coals was undertaken by 

independently sampling run-of-mine and cleaned coals at operating mines, 

preparation plants and coal burning generating stations. Samples were taken 

by Coal Research Laboratories staff in Calgary, Alberta and Sydney, Nova 

Scotia during 1984, with the full cooperation of coal operators and users. 

Sample preparation and analyses were performed at the Energy Research 

Laboratories in Ottawa and Coal Research Laboratories in Sydney. 

Generally, the samples represent production on a specific day, thus 

the results are broadly indicative, at least, for comparative and screening 

purposes, of the quality of Canadian commercial coals produced at the time of 

sampling. 

Coals are identified by operator (not necessarily the lease owner), 

name of mine, seam, coalfield and location. Information is arranged by 

province and is intended to provide a ready indication of the quality of 

commercially available coals and to complement coal industry statistics 

available in other federal and provincial reports. If a more continuous 

profile of the quality of a specific coal is needed for commercial purposes, 

then the mine operator should, of course, be contacted. 

Most major coal mines, coal preparation plants and coal burning 

generating stations in Canada were sampled. 

*Supervising Chemist (Coal Testing Group), Cape Breton Coal Research 

Laboratory, CRL, Sydney and **Head, Solid Fuels Laboratory, ERL, Ottawa, 

CANMET, Energy, Mines and Resources Canada. 
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RÉPERTOIRE DES ANALYSES DES CHARBONS COMMERCIAUX CANADIENS 
SUPPLÉMENT N° 6 

par 

G.W. Bonnell* et L. C. Janke** 

SOMMAIRE 

L'évaluation des charbons commerciaux canadiens a débuté par 
l'échantillonnage indépendant de charbons tout-venants et de charbons épurés 
provenant de mines en exploitation, d'installations de préparation et de 
centrales génératrices alimentées au charbon. En 1984, des échantillons ont 
été prélevés par les employés des Laboratoires de recherche sur le charbon à 
Calgary (Alberta) et Sydney (Nouvelle-Écosse) en coopération avec les 
exploitants et utilisateurs de charbon. La préparation et l'analyse des 
échantillons a été effectuées aux Laboratoires de recherche sur l'énergie à 
Ottawa et aux Laboratoires de recherche sur le charbon à Sydney. 

En général, les échantillons sont représentatifs de la production 
d'une seule journée: par conséquent, les résultats sont en grande partie 
indicatifs, du moins à des fins de comparaison et de classement, de la 
qualité des charbons commerciaux canadiens produits au moment de l'échantil-
lonnage. 

Les charbons sont identifiés par exploitant (lequel n'est pas 
nécessairement propriétaire de la concession), par la mine, le gîte, la 
houillère et l'emplacement. Les renseignements sont classés par province et 
ont pour objet de fournir une indication immédiate de la qualité des charbons 
commerciaux canadiens disponibles et de compléter les statistiques sur 
l'industrie du charbon présentées dans d'autres rapports fédéraux et 
provinciaux. Pour obtenir des renseignements plus complets sur la qualité 
d'un charbon particulier, s'adresser à l'exploitant de la mine en question. 

La plupart des principales houillères, installations de préparation 
de charbon et centrales génératrices alimentées au charbon au Canada ont été 
échantillonnées. 

*Chimiste superviseur (Groupe d'étude sur le charbon), Laboratoire de 
recherche sur le charbon du Cap-Breton, LRC, Sydney et **Chef, Laboratoires 
des combustibles solides, LRE, Ottawa, CANMET, Énergie, Mines et Ressources 
Canada. 
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INTRODUCTION 

CANMET has a national responsibility for assessing the quality and 

quantity of Canada's commercial coals. Files with chemical and physical data 

on coal date back to 1910. As well, CANMET (the former Mines Branch) has 

historically represented Canada's interest in national and international 

standards work in the subject area of coal and coke quality assessment. As a 

result there is a steady demand within Canada and from abroad for data and 

information on the quality of Canadian coals. These enquiries come mostly 

from potential users of Canadian coals and from various government depart-

ments requiring commercial coal quality information for inventory and 

regulatory purposes. 

To meet these needs a series of CANMET reports are published as 

supplements to the "Analysis Directory of Canadian Commercial Coals". These 

reports have been published at various intervals since the original issue in 

1948 (1,2,3,4,5,6). This supplement covers analyses of coals sampled by 

CANMET staff in Nova Scotia, New Brunswick, Saskatchewan, Alberta and British 

Columbia in 1984. All major coal producing sites were sampled, although not 

all saleable products could be sampled. 

Individual data sheets for each sample provide a selection of 

chemical and physical characteristics and identify the samples with regard to 

their relevant coalfields, seams and mining districts. The information pro-

vides a better understanding of variations in coal quality within and between 

coalfields. The selected format makes it possible to relate this information 

to the statistical data and summaries of coal industry developments which 

appear in various publications and in certain federal and provincial coal 

reports dealing with production statistics and resource and reserve assess-

ment (7,8,9,10). 

Future presentations of analytical data on commercial coal may 

involve further changes in format that will provide more information consis-

tent with developing concepts and establishing a national coal inventory for 

Canada. As well, more specific sample location data will be incorporated in 

future reports. 

Sample collection was conducted by staff of the regional labora-

tories of CANMET's Coal Research Laboratories in Sydney, Nova Scotia and 

Calgary, Alberta with the cooperation and assistance of mine operators and 
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consumers. 	Normal mining and preparation plant sampling procedures were 

followed so that analytical results would be reasonably representative of 

production at the time of sampling. 

Sample preparation facilities of the New Brunswick Electric Power 

Commission were used for partial preparation of samples from the Minto 

Coalfield in New Brunswick. Elsewhere, mobile and base facilities of the 

regional laboratories were used. 

Sample preparation and analyses were conducted by qualified, 

experienced personnel at the Sydney and Ottawa laboratories using standard 

procedures of the American Society for Testing and Materials (ASTM). 

Although sampling procedures and analytical results of individual samples 

must be accorded a high degree of confidence, the frequency and timing of 

sampling and selection of samples from a variety of sources - seams, con-

veyors, mine sites, preparation plants and delivery points - mean that the 

data may only be subjected to statistical analyses with some reservations. 

It must be understood that individual sample results are not necessarily 

typical or representative of production over long periods and certainly 

should not be related to specific contract specification requirements. It is 

hoped that the chemical and physical information will be useful for purposes 

such as: considering quality aspects of contract specifications, classilfying 

coal by rank, considering environmental hazards, selecting combustion or 

conversion processes and, to a limited extent, evaluating coal suitability 

for metallurgical use. The specific data and their usefulness are discussed 

briefly below. 

The proximate analysis includes mass per cent of moisture, ash, 

volatile matter and fixed carbon. For low-, medium- and high-volatile A 

bituminous coals these determinations together with sulphur content and 

calorific value are presented on the basis of as-received moisture which is 

characteristically low. However, for high-volatile B and C bituminous, 

subbituminous and lignite coals, the proximate analysis, sulphur content and 

calorific value are presented on the basis of equilibrium moisture content. 

The as-received moisture is the total of the moisture loss deter-

mined on air drying under standard conditions (adherent or surface moisture) 

and the residual moisture determined as part of the proximate analysis 

(inherent or oven dried moisture). On the other hand, the equilibrium 
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moisture provides a means of estimating the natural bed moisture exclusive of 

surface moisture and is essential for classifying low-rank coals. 

Data on proximate analysis, sulphur content and calorific value are 

essential for establishing contract specifications and prices and for quality 

control of coal deliveries. The moisture, ash and sulphur contents and the 

calorific value are subject to improvement by appropriate coal preparation 

techniques used to upgrade the coal. The fixed carbon and volatile matter 

contents on a dry, mineral-matter-free basis, the heating values on a mois-

ture, mineral-matter-free basis and along with the agglomerating characteris-

tics are used for classifying coals by rank according to ASTM standards 

(Table 1). 

The rank of the coal indicates the degree to which the original 

organic matter has heen metamorphosed by temperature and pressure over time 

to form lignitic, subbituminous, bituminous or anthracitic coals. Rank is 

important commercially because, within wide limits, it signifies the poten-

tial use of the coal, subject to considerations related to quality factors 

such as moisture, ash, sulphur and trace element content. 

The ultimate analysis presented on a dry basis includes mass per 

cent of carbon, hydrogen, sulphur, nitrogen, ash and oxygen, the latter 

obtained by difference from 100%. This elemental analysis is basic to the 

evaluations of coal for conversion and combustion uses. 

The sulphur and trace element contents are important considerations 

related to power plant emissions and regional or national environmental 

pollution regulations. As well, sulphur is an unwanted constituent in the 

manufacture of coke for the metallurgical industry. 

The values reported for the trace element analyses represent the 

total trace element concentration in raw coal as determined using the most 

recent version of the appropriate standard test method from volume 5.05 of 

the Annual Book of ASTM Standards. The range of concentration which these 

procedures cover and the expected variability in analytical results are 

described in the section on Precision and Bias in each test method. It 

should be cautioned that no attempt to predict the pathway of these elements 

in a combustion or conversion process from the bulk analytical results should 

be made. 

Methods for determining arsenic and selenium in coal will soon he 

incorporated into the ASTM Book of Standards and subsequently can also be 
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incorporated into the Analysis Directory. 	ASTM standard methods for 

determining further trace elements are under development. 

Sulphur forms reported in this publication are subdivided into 

three groups: pyritic sulphur, sulfate sulphur and organic sulphur. Sulphur 

forms are important considerations in coal washability and liquefaction. 

Ash fusibility temperatures may be determined in a reducing or 

oxiding atmosphere and are considered with selecting combustion equipment to 

avoid or reduce clinkering and slagging problems. 

The mineral content of ash is important in furnace design as well 

as in the design of electrostatic precipitators. Mineral analysis of coal 

ash together with ash fusibility temperatures allow the prediction of slag 

viscosity. Mineral analysis of coal ash can also be used to predict the•

nature of fireside deposits formed in the boiler and characteristics of the 

fly ash such as electrical resistivity. 

The Hardground Grindahility Index is an indicator of the energy 

required to grind a coal to the desired fineness; the lower the index, the 

more energy required. 

The ASTM Free Swelling Index (FSI) is an indicator of the swelling 

and caking characteristics of coal and is particularly relevant to selecting 

metallurgical coals. 

The coal analyses are arranged by province. Each page contains a 

three-line heading stating where possible: -name of mine operator (not 

necessarily the lease owner), -name of mine, seam and coalfield, -mine 

location by place name, county or district as appropriate and province. 

For coal mines in the plains of Saskatchewan and Alberta, locations 

are often identified in the surveyed municipal land location system by 

section, township, range and meridian. Mines in Alberta are also identified 

by numbers assigned by Alberta's Energy Resources Conservation Board. 

The approximate annual coal production of the major mines in 

Canada, in thousands of tonnes, is shown in Table 2 for 1985. Statistics are 

arranged by province, coalfield and company. 
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UNITS OF MEASUREMENT 

Units of measurement in this report are in the International System 

of Units (SI) as approved for official use by the Canadian Standards Associa-

tion and Metric Commission Canada. These units have been adopted by the 

Mining Association of Canada and the Coal Association of Canada. To assist 

with the shift to metric units these two associations have published "Metric 

Practice Guide for the Canadina Mining and Metallurgical Industries", 1978. 

Listed below are some useful conversion factors along with SI prefixes. 

Multiply this 	 by this 	 to obtain  

British termal unit 	(Btu) 1055.06 	 joule 	 J 

Btu per pound 	 2.326 	 kilojoule per 	kJ/kg 

kilogram 

cubic yard 	 cu yd 	0.746 555 	cubic metre 	m3  

cubic yards per ton 	 0.842 78 	cubic metres 	m3 lt  

per tonne 

degrees Celcius 	°C 	( °C x 9/5) + 32 degrees Fahrenheit °F 

degrees Fahrenheit 	°F 	( °F - 32) x 5/9 degrees Celcius 	°C 

foot 	 ft 	0.3048 	 metre 	 m 

joule 	 J 	0.000 947 8 	Btu 

kilogram 	 kg 	2.204 622 6 	pound 	 lb 

kilojoule per kilogram kJ/kg 	0.429 923 	Btu per pound 

kilometre 	 km 	0.621 371 	mile 

litre per second 	L/s 	13.1982 	 gallon per minute gpm 

megajoule per kilogram MJ/kg 429.923 	 Btu per pound 

metre 	 m 	3.280 84 	foot 	 ft 

mile 	 1.609 344 	kilometre 	 km 

pound 	 lb 	0.453 592 3 	kilogram 	 kg 

short ton per 	 7.354 67 	tonne per 	 t/ham 

acre foot 	 hectare metre 

long ton 	 1.016 046 908 8 tonne 	 t 

short ton 	 0.907 184 74 	tonne 	 t 

tonne 	 t 	0.984 206 5 	long ton 

tonne 	 t 	1.102 311 	short ton 





COAL ANALYSES - NOVA SCOTIA 



Dry 	Dry Ash Free 

12.05 
36.47 
51.48 

41.46 
58.54 

77.20 

0 

EVANS COAL MINES LIMITED 
St. Rose Mine No.5 SeamU Inverness Coalfield 

St. Rose, Inverness County, Nova Scotia 

4-05-84 
Mine (u/g) 

Sampling date 
Sampling location 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 

ERL number 	 3181-84 

Rank of coal .................. 	 High-volatile B bituminous 

Proximate analysisg 	 As Rec"d 
Equilibrium moisture ....... % 	5.58 
Ash 	UOIRPRU11414411UUVUOUU14111.14PU 	 % 	11.30 
Volatile OuvuuntInailt$1111UUUnna )117 	34.43 
Fixed carbon ............... % 	48.61 

Ultimateu 
Carbon ..................... % 	64.11 
Hydrogen ................... % 	4.10 
Sulphur (Pyritic) .......... % 	( 3.18) 

(Sulphate) .......... % 	( 0.20) 
(Organic) . 	 ( 3.18) 

6.54 

67.90 
4.74 

( 3.36) 
( 0.21) 
( 3.36) 
6,93 

( 7..82) 

Nitrogen uni114“11UnpnvUU4UUM11 

ASh 	ni.811111ne1UPPUUntiugUttOUUUUU 

OXYgen!I bY differenCe U1Invan 

Heating  value g 

	

1.28 	 1,36 	 1.55 

	

11.30 	 12.05 	 - 

	

7.01 	 7.42 	 8.44 

	

113/kg 	27.87 	 29.51 	 33.56 

	

kcal/kg 	6656 	 7049 	 8015 

	

Btu/lb 	11901 	 12689 	 14427 

Hardgrove grindability index 	 54 

Free swelling index (FSI) 

Moisture (as rec'd) 

Adherent nnuu.puunnuelantsumgm 

Ash Fusibility temperature 	 Reducing 	 Oxidizing 
Initial unununnunanustonnnun °C 	979 	 1321 
Spherical 	 °C 	999 	 1302 
Hemispherical ............. °C 	1052 	 1399 
Fluid unannonumunuautsuagsluun nC 	1066 	 1438 

re, 
44.11,1 

Notes!1 



EVANS  CO L.  MINES LIMITED 
St. Rose Mince No .5 Seaffq Inverness Coalfield 

St. Rose, Inverness County, Nova Scotia 

4-05-0 • 
Mine (u/g) 

Sampling date 
Sampling location 

Product name 
Screen opening ,mm 

(Screen opening ,in) 

Channel Sample 

ERL number 	 3181-84 

Ash analysis, per centg 

SiO2 
Al203 	 10.80 

41.22 

Mn :1‘04 
7102 	 0.49 

P205 	 0.49 
CaO 	 7.12 

Mg0 	 1.08 

503 	 9.41 

Na20 	 1.9b 
[:.20 	 1.05 

- 
Da° 	 0.06 

Loss on fusion (LOF) 	 0.59 

Volatile trace element analysis ug/g (ppm) 

Mg 	 0.13 

Cl 	 3300 

54. 
Dr 
As 

Se 

Non-volatile trace  cl ornent  analysis ug/g (ppm) 

Da 
Sr 
V 
Mn 

Cr 

Notesr, 



Product name 
Screen opening ,mm 
(Screen opening ,in) 

Medium Lump 
152 x 83 ,sq 
6 x 3 1/4 ,sq 

1.30 
11.07 
6.46 

1.58 
11.84 
6.91 	 7.84 

10 

EVANS COAL MINES LIMITED 
St. Rose Mine; No,5 Seam; Inverness Coalfield 

St. Rose, Inverness County, Nova Scotia 

Sampling date 	 •-05-84 
Sampling location 	 Mine Dry Screening Plant 

ERL number 	 3182-84 

Rank of coal UNdU"01111.114UUOUUMMU 	 High-volatile B bituminous 

Proximate analysis: 	 As Rec'd 
Equilibrium moisture ....... Y. 	6.54 
Ash 	• 11 • 11 11 11 14 41 le 	 84 • • 18 ti 14 84 • 11 11 • 48 14 	 71.3 	 11.07 
Volatile onlepausiummuum.unwan Y. 	32.73 
Fixed carbon 	 Y. 	49.67 

Ultimate: 
rarbOn 	...... 	........,....,........... 	Y. 	63.74 

	

Hydrogen ................... Y. 	4.03 

	

Sulphur (Pyritic) .......... % 	( 3.60) 

	

(Sulphate) .......... % 	( 0.41) 
(OrganiC) annuunnunten  Y .. 	(  2...86)  

6.8/ 

Dry 	Dry Ash Free 

11.04 

	

5.02 	 39.72 

	

53.14 	 60.28 

	

68.20 	 77.36 

	

4.31 	 4.89 
( 3.05) 
( 0.44) 
( 3.06) ( 3.47) 
7.35 

Nitrogen unumunnuannunnumm.414 

Ash U 1111M14111111111111111114141884441181110UU 

Oxygen, by difference 	 % 

Heating value: 

	

113/kg 	27.71 	 29.65 

	

kcal/kg 	6618 	 7001 

	

Btu/lb 	11912 	 12746  

33,.63 
8032 

14457 

Hardgrove grindability index . 	 53 

Free swelling index (FSI) 

Moisture (as rec'd) 
Inherent ................... % 
Adherent nuumunsomuwanunnumu« Y. 

Ash Fusibility temperature 	 Reducing 	 Oxidizing 
Initial ................... c1C 	1004 	 1385 . 
Spherical ammuotumnutounpuunu 9..; 	1007 	 1435 
Hemispherical ............. 'C 	1013 	 1441 
Fluid UMMW•U171$81•4114UMUUUNNUM °C 	1199 	 1454 

• 	 - 	____________ 

Notes: Equilibrium moisture was  calculated from the average of the 
following samples: 3183-04,  3 184-84, 3185-84 & 3186-84 



Product name 
Screen opening ,mm 
(Screen opening ,in) 

Medium Lump 
152 x 83 ,sq 
6 x 3 1/4 ,sq 

1 1 

EVANS COAL MINES LIMITED 
St. Rose Mine; No.5 Seam; Inverness Coalfield 

St. Rose, Inverness County, Nova Scotia 

Sampling date 	 4-05-84 
Sampling location 	 Mine Dry Screening Plant 

ERL number 	 3182-84 

Ash analysis, per cent: 

Si02 
Al203 	 8.86 
Fe203 	 49.91 
Mn304 	 - 
ii 02 	 0.44 
P205 	 0.70 
Ca0 	 5.12 
Mg0 	 0.79 

6.02 
Na20 	 1.66 
K20 	 0.64 
Sr0 
Be0 	 - 
Loss on fusion (LOF) 	 0.97 

Volatile trace element analysis ug/g (ppm) 

Hg 	 0.16 
Ci 	 20::0 

60. 
Sr 	 - 
As 	 - 
Se 

Non-volatile trace element analysis ug/g (ppm) 

Se 
Sr 
V 
Mn 
Cr 

Notes: 



----------------- 
Sampling date 
Sampling location 

4-05-84 
Mine Dry Screening Plant 

Dry 	Dry Ash Free 

9.85 

51.81",  
39.17 
60.83 

70.29 
4.47 

( 3.07) 
( 0.26) 
( 3.00) 
6.33 

1.30 
9.85 
7.68 

77.97 
. 96 

1.53 

8.5' 
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EVANS COAL MINES LIMITED 
St. Rose Mine; No.5 Seam; Inverness Coalfield 

St. Rose, Inverness County,- Nova Scotia 

Product  naine 	 Egg 
Screen opening ,mm 	 03 x 51 ,sq 
(Screen opening ,in) 	 3 1/4 x 2 ,sq 

ERL number 

Rank of 	coal 	• 111 0 0 q 	 14 0 lt b. at ta al 0.  81 It /4 

3103-84 

High-volatile B bituminous 

Proximate analysis: 	 As Roc::  d 
Equilibrium moisture ....... Y. 	6.54 
Ash 	alnUNIOUtIntaltnallt4R.11”ntantattal 	 9.21 
Volatile nunnununnannnonnunn 

Fixed carbon 	 % 	51.25 

Ultimate: 

	

Carbon ..................... % 	65.69 
Hydrogen 	 ..... % 	4.18 

	

Sulphur (Pyritic) .......... % 	( 2.87) 

	

(Sulphate) .......... % 	( 0.24) 

	

(Organic) ........... % 	( 2.81) 
5.92 

Ash ........................ 	% 
Oxygen, by difference ..... % 

Heating value: 

1.29 
9.21 
7.18 

	

NJ/kg 	28.28 	 30.26 	33.57 

	

kcal/kg 	6755 	 7228 	 8018 

	

Btu/lb 	12159 	1 3010 	14432 

Hardgrove grindability index 	 55 

Free swelling index (FSI) 	 3.5 

Moisture (as roc:' d)  
I nherent ........ 4 0 	 U 0 SI U 

Adherent .nnu n n n 	 n n 14 	 1. Un% 

Ash Fusibility temperature 	 Reducing 	 Oxidizing 
Initial nnunnuunnunnunnunnu °C 	1018 	 1377 
Spherical aanMonalittaltnnu.tanten °C 	1021 	 1438 
Hemispherical ............. °C 	1032 	 1441 
Fluid ..................... °C 	1216 	 1454 

Notes: 



Br 
As 
Se 
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EVANS COAL MINES LIMITED 
St. Rose Mine; No.5  SOIT;  Inverness Coalfield 

St. Rose, Inverness County, Nova Scotia 

Sampling date 	 4-05-04 
Sampling location 	 Mine Dry Screening Plant 

Product name 	 Egg 
Screen opening ,mm 	 83 x 51 ,sq 
(Screen opening ,in) 	 3 1/4 x 2 ,sq 

ERL number 	 3183-84 

Ash analysis, per cent: 

Si02 	 26.45 
Al203 	 10.79 
Fe203 	 45.18 
Mn304 	 - 
TiO2 	 0.58 
P205 	 0.77 
Ca° 	 4.57 
Mg0 	 0.71 
SO3 	 6.02 
Na20 	 1.03 
K20 	 0.87 
Sr° 	 - 
Ba0 	 0.03 
Loss on fusion (LOF) 	 1.45 

Volatile trace element analysis ug/g (ppm) 

Hg 	 0.10 
Cl 	 3040 

Non-volatile trace element analysis ug/g (ppm) 

Ba 
Sr 
V 
Mn 
Cr 

Notes: 



Reducing 
1029 
1041 
1052 
1218 

Oxidizing 
1441 
1446 
1449 
1452 
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EVANS COAL MINES LIMITED 
St. Rose Mine; No.5 Seam; Inverness Coalfield 

St. Rose, Inverness County, Nova Scotia 

Sampling date 	 4-05-84 
Sampling location 	 Mine Dry Screening Plant 

Product name 	 Nut 
Screen opening ,mm 	 51 x 19 ,sq 
(Screen opening ,in) 	 2 x 3/4 ,sq 

ERL number 	 3184-84 

Rank of coal 	 High-volatile B bituminous 

Proximate analysis: 	 As Rec'd 	Dry 	Dry Ash Free 
Equilibrium moisture ....... % 	6.17 
Ash 171811UMUUMKRIUMOxIONNUNN.014. % 	10.24 	 10.91 
Volatile mumpuunnuvuolumuuunu % 	:32.90 	 35.06  
Fixed carbon muunumuutinmaxan % 	50.70 	 54.03 	 60.65 

Ultimate: 

	

Carbon utonunonouumnunumwouvu % 	64.74 	 69.00 	 77.45 

	

Hydroqen ..................... 7. 	4.24 	 4.52 	 5.07 

	

Sulphur (Pyritic) 	 % 	( 3.63) 	( 3.87) 

	

(Sulphato) .......... % 	( 0.24) 	( 0.26) 

	

(Organic) ........... 7. 	( 2.77) 	( 2.95) 	( 3.31) 

	

total MUllnuMMUNUUUNU % 	6.64 	 7.t:8 

Nitrogen UnnU.U14UnnUOSIUUUU•i. % 	1.31 	 1.40 	 1.57 
Ash UHOIMMYUMUS18814UNKUUOUUUUNU % 	10.24 	 10.91 
Oxygen, by difference 	 % 	6.65 	 7.09 	 7.96 

Heating value: 

	

NJ/kg 	28.09 	 29.94 	 33,60 

	

kcal/kg 	6710 	 7151 	 8026 

	

Btu/lb 	12077 	 12871 	 14447 

Hardgrove grindability index 	 54 

Free swelling index (FSI) 

Moisture (as rec'd) 

Adherent M..MUYUUKUUng UUUUUU % 

Ash Fusibility temperature 
I nitial 	nammusauftwunnuounstwe 

Spherical KUUOUUORUU0dUnet081 9C 
Hemispherical ............. °C 

Notes: 



Product name 
Screen opening ,mm 
(Screen opening ,in) 

Nut 
51 x 19 ,sq 
2 x 3/4 ,sq 
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EVANS COAL MINES LIMITED 
St. Rose Mine; No.5 Seam; Inverness Coalfield 

St. Rose, Inverness County, Nova Scotia 

Sampling date 	 4 	05-84 
Sampling location 	 Mine Dry Screening Plant 

ERL number 	 3184-84 

Ash analysis, per cent: 

Si02 	 25.09 
Al20: 	 9.95 
Fe2O3 	 51.61 
Mn 304 	 - 
"1102 	 0.54 
P205 	 0.54 
CaO 	 3.31 
Mq0 	 0.5-1  
SO3 	 4.00 
Na20 	 L.70 
P.20 	 0.84 
Sr0 
Ba0 
1 oss an fusion  (LOF) 	 0.55 

Volatile trace element analysis ug/g (ppm) 

Hg 	 0.16 
Ci 	 M20 

51. 
Br 	 - 

As 
Se 

Non-volatile trace element analysis ug/g (ppm) 

Ba 
Sr 
V 
Mn 
Cr 

Notes: 



( 

68.22 
4.37 

( 3.62) 
( 0.25) 
( 2.70) 
6.57 

1.38 
12.22 
7.24 

77. 72  
4.98 

1.57 

8.25 
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EVANS COAL MINES LIMITED 
St. Rose Mine; No.5 Seam; Inverness Coalfield 

St. Rose, Inverness County, Nova Scotia 

Sampling date 	 4-05-84 
Sampling -location 	 Mine Dry Screening Plant 

Product name 	 Stoker Pea 
Screen opening ,mm 	 19 x 6.4 ,sq 
(Screen opening ,in) 	 3/4 x 1/4 ,sq 

ERL number 	 3185-04 

Rank of coal]. 	a a a a a 0111111411entà High 	volatile B bituminous 

Proximate analysisu 	 As Rec'd 	Dry 	Dry Ash Free 
Equilibrium moisture ....... % 	6.87 
Ash ........................ % 	11.38 	 12.22 
Volatile ................... X 	32.85 	 35.28 	 40.19 
Fixed carbon ............... X 	48.90 	 52.50 	 59.81 

Ultimatel: 
Carbon 	 % 	63.53 

	

Hydrogen 11 •UnanuRUMODUUMM8INU Yel 	4.07 
Sulphur (Pyritic) 	 % ( 3.37) 

(Sulphate) 	 % ( 0.23) 
(Organic) 	...... % 	( 2.52) 

	

Total .............. % 	it:J.1;2 

Nitrogen 	 % 	1.29 
( sh 	 % 	11.38 
Oxygen, by -difference ...... % 	6.74 

Heating value 

	

MJ/kg 	27.58 	 29.61 	 33.73 

	

kcal/kg 	6587 	 7073 	 8057 ; 

	

Btu/lb 	11856 	 12731 	- 	14503 i 

Hardgrove grindability index 	 54 

Free swelling index (FSI)  a 	a a 	 3.0 

Moisture (as rec'd) 

Adherent naUnwIllIMmUUUMUUU1111 

Ash Fusibility temperature 	 Reducing 
Initial OUUMUMUUUSJUPfteleUnit nr 	1021 
Spherical PUUMOMMYOUUUntinn e3C 	1032 
Hemispherical ........ ..... c1C 	1163 
Fluid UPUMUUNliblUUNOUNUUUYUU 	 1202  

Oxidizing 
1368 
1429 
1435 
1446 

Notesu 



Product name 
,:x_n2en opLning ,mm 
(Screen opening ,in) 

Stoker Pea 
19 x 6.4 ,sq 

3/4 x 1/4 ,sq 
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EVANS COL  MINES LIMITED 
St. Rose Mine; No .5 Seam; Inverness Coalfield 

St. Rose, Inverness County, Nova Scotia 

Sampling date 	 4-05-64 
Sampling location 	 Mine Dry Screening Plant 

ERL number 	 3185-04 

Ash analysis, per cent 

S1 (:12 	 29.J0 
Al20 -3 	 •12.56 
Fe203 	 43.41 
Mn -.01 	 - 
T102 	 0.57 
P2O5 	 0.50 
La0 	 4.04 
'1g0 	 0.58 
SO2‘ 	 4.15 
Na20 
F20 	 1.45 
SrU 	 - 
Fta0 	 0.0 -% 
LOSS on fusion  (LOF) 	 0."7 

Volatile trace element analysis ug/g (ppm) 

Hg 	 0.13 
Cl 	 2960 
LZ  

56. 
Br 	 - 
As 
Se 

Non-volatile trace element analysis ug/g (ppm) 

Da 
Sr 
V 

Mn 
Cr 

Notes 



Product name 
Screen opening ,mm 
(Screen opening ,in) 

Fines 
Minus 6.4 ,sq 
Minus 1/4 ,sq 

77.01 
01 - 

( 3.14) 

1.52 

8.67 

7964 
14336 
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EVANS COAL MINES LIMITED 
St. Rose Mine; No.5 Seam; Inverness Coal-field 

St. Rose, Inverness County, Nova Scotia 

Sampling date 	 4-05-84 
Sampling location 	 Mine Dry Screening Plant 

ERL number 	 3186-84 

Rank of coal 	 High-volatile B bituminous 

Dry Ash Free Proximate analysis: 	 As Rec'd 	Dry 
Equilibrium moisture 	..... % 	6.56 
Ash multUnnUgane8 ..... UP ...... 	 1- 2.80 	 13.70 
Volatile ............. ...... % 	32.65 	 34.95 
Fixed carbon uuftwmumununpunu 	 4- 7.97 	 51.35 

Ultimate: 
Carbon ......... 14 •Imuqumpuman 	 67..15 
Hydrogen MpuyOUW•IONUUUMMUnntl 	 4.04 	 •.32 
Sulphur (Pyritic) ..........  Y. 	( 2.91) 	( 3.11) 

(Sulphate) .......... % 	( 0.20) 	( 0.22) 
(Organic) ........... Y. 	( 2.53) 	( 2.71) 

	

5.64 	 6.04 

Nitrogen KUUOI1UUMMUm1188MWOM1481  X 	1.22 	 1.31 
Ash UOMURIUMUNUMUnnItUnnUMUMull 718 	 1- 2.60 	 13.70 
Oxygen, by difference 	 X 	6.99 	 7.48 

Heating value: 

	

NJ/kg 	26.08 	 28.78 

	

kcal/kg 	6421 	 6673 

	

Btu/lb 	11556 	 12372 

Hardgrove grindability index 	 . 54 

Free swelling index (FSI) 

Moisture (as rec"d) 
I nherent RHUURKUMMUUM.81•UWWN 

Adherent ..•......•. ......... 

Ash Fusibility temperature 	 Reducing 
Initial 	...... ....... ..... c1 C 	1035 
Spherical 	........ 	 °C 	1046 
Hemispherical 	 .......dC 	1108 
Fluid MMUUnlix.C.UuliMUUltIONUUld u3C 	1218 

40.50 
59.50 

Oxidizing 
1299 
1382 
1393 
1404 

Notes: 



Product name 
Screen opening ,mm 
(Screen opening ,in) 

Fines 
Minus 6.4 ,sq 
Minus 1/4 ,sq 

Sr 
As 
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EVANS COAL MINES LIMITED 
St. Rose Mine; No.5 Seam; Inverness Coalfield 

St. Rose, Inverness County, Nova Scotia 

Sampling date 	 4-05-04 
Sampling location 	 Mine Dry Screening Plant 

ERL number 	 3106-84 

Ash analysis, per cent 

SLO2 	 M.80 
Al203 	 14.40 

.73.69 
MnM)4 	 - 
rio 2 	 0.58 
P205 	 0.44 
Ca0 	 5.02 
Mg0 	 1.06 
80 . 7 	 6.49 
Na20 	 1.42 
[20 	 2.00 
Sr0 	 0.01 
BaO 	 - 
Loss on -fusion (WI-) 	 0.75 

Volatile trace element analysis ug/g (ppm) 

Fig 	 0.10 
Ci 	 4430 

68. 

Non-volatile trace element analysis ug/g (porn) 

Ba 
Sr 
V 
Mn 
Cr 

Notesr, 
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EVANS COAL MINES LIMITED 
St. Rose Mine; No. 5 Sem  ; Inverness Coalfield 

St. Rose, 'Inverness County, Nova Scotia 

Sampling date' 	 7.-05-84 
Sampling location 	 Trenton Power Station (NSPC) 

Mine run Product name 
Screen opening ,mm 
(Screen opening ,in) 

ERL number 	 3179-84 

Rank Of coal nunonnumannumwunu High-volatile B bituminous 

Proximate analysis: 	 As Rec"d 	Dry 	Dry Ash Free 
Equilibrium moisture ....... % 	6.35 
Ash UOUNHUPUMUUnenUPUOIUUUMMU % 	 1 :1 „ J. 0 	 11.85 
Volatile uunotonau.nannnunann % 	32.71 	 34.93 	 39.62 
Fixed carbon ............... % 	49.84 	 5„..).72 	 60.38 

Ultimate: 
Carbon aluute.uunununnunnumuun  X 	63.82 	 68.15 	 77. IL 
Hydrogen OUNUUPOU12141717810UUS7UU 	 1.01 	 1.28 	 4.86 
Su]phur (Pyritic) .......... % 	(  3.09) 	( 

(Sulphate) 	 ( 0.1.9) 	(  0.21) 
(Organic)  nn nnnn.nnn 	% 	( 	 ( 	 ( 3.55) 
Total 	 nnn,nnnn  ,, n X 6.21 	 6.63 

Nitrogen UnUteUtIUUMUU1211UUUMUU  X 	1.22 	 1.30 	 1.47 

	

11.10 	 11.85 
Oxygen, by difference ...... % 	7.30 	 7.79 	 0.84 

Heating value: 

	

MJ/kg 	27.65 	 29.52 	 33.49 

	

kcal/kg 	6604 	 7052 	 7999 

	

Btu/lb 	11887 	 12693 	 14399 

Hardgrove grindability index 	 54 

Free swelling index (FSI) 	 3.0 

Moisture (as rec'd) 
Inherent 	 % 

Ash Fusibility temperature 	 Reducing 	 Oxidizing 
1021 	 1332 

Spherical ................. °C 	1032 	 140/ 
Hemispherical ............. °C 	1049 	 1424 
Fluid ................ UUUUU °C 	1210 	 1463 

Notes g Equilibrium moisture was  calculated from the average of the 
following samples: 3181-8, 3183-84, 3184-84, 3185-04 & 3186-84 
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EVANS COAL MINES LIMITED 
St. Rose  111 ne:1 No.5 8eam11 Inverness Coalfield 

St. Rose, Inverness County, Nova Scotia 

Sampling date 	 3-08-04 
Sampling location 	 Trenton Power Station (NSPC) 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

Mine run 

ERL number 	 3179-04 

Ash analysis, per cent 

8 :1 02 	 28.00 
AU.20.7, 	 11.87 
Fe203 	 40.01 
Mn -2.O.1 
1102 	 0.19 
P208 	 0.41 
Ga0 	 b.40 
Me 	 1.0/ 
803 
Na2U 
1'20 	 1.42 
SrU 	 - 
Da0 	 0.11 
LUt>ta un fuslan (LOF) 	 1.10 

Volatile trace element analysis ug/g (ppm) 

Hg 	 0.06 
Cl 	 2900 

Br 
As 
Se 

Non-volatile trace element analysis ug/g (ppm) 

Ba 
Sr 

Mn 
Cr 

Notesu 



Product name 
Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 

1.72 
0.87 

PIONEER COAL CO. LTD. 
Drummond Colliery; No.1 (Scott) Seam; Pictou Coalfield 

Westville, Pictou County, Nova Scotia 

Sampling date 	 3-05-84 
Sampling location 	 Mine (u/g) 

South  si de  of main clope  

ERL number 	 3175-04 

Rank of coal ununnunnuuunuenumu 	 High-volatile A bituminous 

Proximaie analysis: 	 As Rec'd 	Dry 	Dry Ash Free 
2.59 

	

19.66 	 20-18 
Volatile •muxu.numumnunnunun 	 24.45 	 25.10 	 31.14 
Fi:'ed carbon  nnnnn 	 n % 	53.30 	 54.72 	 68.56 

Ultimates 

	

Carbon ............... ..... . % 	65.88 	 67.63 	 84.73 

	

Hydrogen ................... % 	3..99 	 4.10 	 5.14 

	

Sulphur (Pyritic) .......... % 	( 0.69) 	( 0.71) 	 - 

	

(Sulphate) .......... % 	( 0.01) 	( 0.01) 	 - 

	

(Organic) ........... % 	( 0.70) 	( 0.72) 	( 0.91) 

	

Total .............. % 	1.41 	 1.45 

Nitrogen UUMISUUUUNaN0111112UMUU % 	1.88 	 1.93 	 2.42 
Ash MUUMUU.MU011uNUUOUUMUUMU % 	19. 66 	 20.18 
Oxygen, by difference 	 X 	4.59 	 4.71 	 5.90 

Heating values 

	

Mil/kg 	27.25 	 27.98 	 35.05 

	

kcal/kg 	" 	6509 	 6682 	 8371 

	

Btu/lb 	11716 	 12028 	 15068 
----------------------------- 	 _ 

Har. dgrove grindability index 	 60 

Free swelling index  (PSI) ....« 

Moisture (as rec'd) 

1.= 
... n S  

I nherent uunnouumamuunumuuma 

Adherent ..........•........ 

Ash Fusibility temperature 	 Reducing 
Initial 	.1 .417 .UUOUUUMIEUttUUUUR °C 	1296 
Spherical nomummuxumunnunnn °C 	1418 
Hemispherical ............. °C 	1432 
Fluid ....... ........ 	 °C 	1482+  

Oxidizing 
1435 
1482+ 
1482+ 
1482+ 

---------------- 	 ----------- 
Notes t Drummond Colliery was formerly owned and run by Drummond Coal 

Company Ltd. 



Sampling date 
Sampling location 

3-05-84 
Mine (u/g) 

South si de  of main slope 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 

PIONEER COAL CO. LTD. 
Drummond Colliery; No.1 (Scott) Seam; Pictou Coalfield 

Westville, Pictou County, Nova Scotia 

ERL number 	 3175-84 

Ash analysis, per cent: 

Si02 	 59.29 
Al203 	 23.39 
Fe203 	 6.31 
Mn3O4 
TiO2 	 0.74 
P205 	 0.46 
Ca0 	 2.04 
('1g° 	 1.00 
SO3 	 1.81 
Na20 	 0.66 
K20 	 1.91 
Sr0 	 0.05 
Ba0 	 - 
Loss on fusion (LOF) 	 1.23 

Volatile trace element analysis ug/g (ppm) 

0.06 
1760 
124. 

Non-volatile trace element analysis ug/g (ppm) 

Ba 
Sr 
V 
Mn 
Cr 

Hg 
Cl 

Br 
As 
(-, .r.›e 

Notes: 



Sampling date 
Sampling location Mine (u/g) 

Sampled from coal cars 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

Mine run 

Dry 	Dry Ash Free 

20.56 
24.68 
54.76 

31„07 

68.93 

1.83 
1.27 
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PIONEER COAL CO. LTD. 
Drummond Colliery; No :1 (Scott) Seam; Pictou Coalfield 

Westville, Pictou County, Nova Scotia 

ERL number 	 3176-84 

Rank of coal 	 High-volatile A bitumi nous  

Proximate Aunalysisu 	 As Rec'd 
3.10 
19,92 

Volatile 	 "1. 	23.92 
Fixed carbon 	 % 	53.06 

Ultimate: 

	

Carbnn nunnunnunnnunonnunuan 7 	61.91 	 67. 1)2. 	 81.37 

	

Hydrogen ununonnnunnunnnunnn Yu 	3.8/ 	 3.99 	 5.0" 

	

Sulphur (PyritiL) .......... % 	( 0.91) 	( 0.91) 	 - 

	

(Sulphdte) .......... °/. 	( 0.00) 	( 0.00) 	 - 

	

(Organic) ........... % 	( 0.67) 	( 0.69) 	( 0.81) 

	

1.58 	 1.63 	 - 

Nitrogen 11110111111111111110UPPUU181181 	 1.94 	 2.00 

	

19.92 	 20.56 
Oxygen, by difference 	 % 	4.65 	 4.80 	 6.04 

Heating value: 

	

MJ/kg 	26.77 	 27,63 	 34.78 

	

kcal/kg 	6394 	 6598 	 8306 

	

I3tu/lb• 	11509 	 11877 	 14951 

Hardgrove grindability index 	 58 

Free swelling index (FSI) 	 1.5 

Moisture (as rec'd) 

Adherent 	. nu 	 IJ 	 0 	 IS 11 IS t1 	 18 1J II 0 II 	 ni/11 

Ash Fusibility temperature 	 Reducing 	 Oxidizing 
initial 	481111111UUUUnnUM11110111411 CIC 	1327 	 1424 
Spherical nannunuunnununnun e3 C 	1399 	 1471 
Hemispherical ............. °C 	1482 	 1482+ 

1482+ 	 1482+ 

Notes: Drummond Colliery was  formerly owned and run by Drummond Coal 
Company Ltd. 



Sampling date 
Sampling location 

3-05-84 
Mine (uig) 

Sampled from coal cars 

Product name 
Screen opening ,mm 
(Screen opening „in) 

Mine run 

PIONEER COAL CO. LTD. 
Drummond Colliery; No.1 (Scott) Seam; Pictou Coalfield 

Westville, Pictou County, Nova Scotia 

ERL number 	 3176-84 

Ash analysis, per centl; 

8102 	 57.14 
Aï 20:3 	 23.54 
re20.3 
Mn.104 	 - 
1 . 102 	 0./5 
P205 	 0.51 
CaO 	 2.15 
MgO 	 0.8 

1.56 
Na20 	 0.44 
K20 	 1.60 
Sr 1:] 	 0.05 
BaU 	 - 
Loss on t-usion (LUF) 	 0.96 

Volatile trace element analysis ug/g (ppm) 

0.05 
1720 
135. 

Non-volatile trace element analysis ug/g (ppm) 

Ba 
Sr 
V 
Mn 
Cr 

Hg 
Ci 

Br 
As 
Se 

Notes2 



Reducing 
1132 
1210 
1293 
1316 

Oxidizing 
1285 
1352 
1371 
1454 
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PIONEER COAL C(J. LTD. 
Drummond Colliery; No.1 (Scott) Seam; Pictou Coalfield 

Westville, Pictou County, Nova Scotia 

Sampling date 
Sampling location 	 Trenton Power Station (NSPC) 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

Mine run 

ERL number 	 3177-84 

Rank of coal wunon.Wmunnuneennun 	 High-volatile A bituminous 

Proximate analysis: 	 As Rec"d 
Moisture IlUtIUUMUUU11.81MUUUNU  Y. 	2.68 

21.69 
Volatile nu.nuunnonmunnunumu 	 24.58 
Fixed carbon ............... % 	51.05 

Ultimate: 

	

Carbon  n r n n  n n..,u,,nn,,nnnn,r. Y. 	63.46 
3.81 

	

Sulphur (Pyritic) .......... Y. 	( 1.88) 

	

(Sulphate) ..........  Y. 	( 0.00) 

	

(Organic) ...........  Y. 	( 0.63) 
2.51 

Nitrogen .•...."............ Y.  
Ash 	 % 
Oxygen, by difference ......  Y.  

Heating value: 

1.86 
21.69 

Dry 	Dry Ash Free 

25.":26 
52n45 	67. Li f.) 

65.21 	 83"91 
3.91 

( 1.93) 	 - 
( 0.00) 	 - 
( 0.65) 	( 0.84) 

2.58 

	

1.91 	 2.46 
22,29 

	

4.10 	 5.28 

	

NJ/kg 	26.37 	 27.09 	 34.86 

	

kcal/kg 	6297 	 6471 	 8327 

	

Btu/lb 	11335 	 11648 	 14988 

Hardgrove grindability index 	 58 

Free swelling index (FSI) 	 1.5 

Moisture (as rec"d) 
1.72 

Adherent 0114MISIIIYI“•1818tteln MU al re II 	Y. 	0.96 

Ash Fusibility temperature 

Spherical 	 SI 	 rl 	 If II II 11  

Hemispherical ............. 
Fluid 	.U11 	tà 	 Za MI 11 	 41 $1 	 II 	 II /I 117 	

OC 

Notes: Drummond Colliery was formerly owned and run by Drummond Coal 
Company Ltd. 



PIONEER COAL CO. LTD. 
Drummond Colliery; No.1 (Scott) Seam; Pictou Coalfield 

Westville, Pictou County, Nova Scotia 

Sa(.npling date 	 3-05-04 
Sampling location 	 Trenton Power Station (NSPC) 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

Mine run 

ERL number 	 3177-84 

Ash analysis, per cent: 

Si  CV'4 	 49.08 
Al203 	 21.44 
Fe203 	 14.78 
Mn304 	 - 
TiO2 	 0.67 
P205 	 0.67 
Ca0 	 4.61 
Mg° 	 1.40 
803 	 3.82 
Na20 	 0.45 
K20 	 1.64 
5... ['J 	 0.05 
Ba0 	 - 
Loss on fusion ( 1, 0F) 	 1.37 

Volatile trace element analysis ug/g (ppm) 

Mg 	 0.10 
Cl 	 1770 

143. 
Br 	 - 
As 
Se 

Non-volatile trace element analysis ug/g (ppm) 

Ba 
Sr 
V 
Mn 
Cr 

Notes: 



66.17 	 84.37.; 
3.97 	 5.06 

( 0.88) 
( 0.00) 	 - 
( 0.59) 	( 0.75) 

1.47 

1.83 

21,53 
5.0 	 6.41 

PIONEER COAL CO. LTD. 
Drummond Cbilieryi; No .1 (Scott) Seam; Pictou Coalfield 

Westville, Pictou County, Nova Scotia 

Sampling date 
Sampling location 	 Trenton Power Station (NSPC) 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

Mine run 

ERE number 	 3178-84 

Rank of coal unnunnuttusguatunnuen 	 High-volatile A bituminous 

Proximate analysis: 

Ash unupununuounumumetomunuon 

As F-oc'd 
2.65 

20.96  

Dry 	Dry Ash Free 

	

25.01 	 31.87 

	

53.46 	 68.1.3 Fixed carbon 	 % 

Ultimate: 

	

Carbon ..................... % 	64.41 
3.86 

	

Sulphur (Pyritic) .......... % 	( 0.85) 

	

(Sulphate) .......... % 	( 0.00) 

	

(Organic) ........... % 	( 0.57) 
1.43 

Nitroqen 	 "1.. 	1.78 
( sh 	11 	 41 It 11 48 1L U 	 SI 	 L1 II 12 11 11 LI 41 /1 14 II 14 	 LI 	 78 	20.96 
Oxygen, by difference ...... % 	4.90 

Heating value: 

	

MJ/kg 	26.61 	 27.34 	 34.84 

	

kcal/kg 	6357 	 6530 	 8322 

	

Btu/lb 	11442 	 11754 	 14979 

Hardgrove grindabilit'y index 	 59 

Free swelling index (FSI) 

Moisture (as rec'sd) 

1. 77 
0.88 

Ash Fusibility temperature 	 Reducing 	 Oxidizing 
Initial ................... 9C 	1310 	 1399 
Spherical un.nuadanuanonunn nC 	1421 	 1471 
Hemispherical 	 DC 	1454 	 1474 

1402+ 	 1482+ 

Notes: Drummond Colliery was formerly owned and run by Drummond  Goal 
 Company Ltd. 



Br 
As 
Se 
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PIONEER COAL CO. LTD. 
Drummond Colliery; No.. :1  (Scott) Seam; Pictou Coalfield 

Westville, Pictou County, Nova Scotia 

Sampling date 	 3-05-84 
Sampling location 	 Trenton Power Station (NSPC) 

Mine run Product name 
Screen opening ,mm 
(Screen opening „in) 

ERL number 	 3178-84 

Ash analysis, per cent 

Si02 	 56.66 
Al203 	 24.24 
Fe203 	 7.80 
Mn 304 
TiO2 	 0.70 
P205 	 0.48 
CaO 	 2.42 
Mg0 	 0.88 
SO3 	 2.20 
Na20 	 0.52 
K20 	 1.83 
Sr° 	 0.05 
BaO 	 - 
Loss on fusion (LOF) 	 1.29 

Volatile trace element analysis ug/g (ppm) 

Hg 	 0.05 
Cl. 	 1690 

149. 

Non-volatile trace element analysis ug/g (ppm) 

Ba 
Sr 
V 
Mn 
Cr 

Notest: 



Product name 
Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 

7.0 

PIONEER COAL CO. LTD. 
Drummond Mine Acadia Seaul5 Pictou Coal  field 

 Westville, Pictou County, Nova Scotia 

Sampling date 	 25-06-84 
Sampling location 	 Mine (surface) 

ERL number 	 3363-04 

Rank of coal .................. 	 High-volatile A bituminous 

Proximate analyslsg 	 As Rec'd 	Dry 	Dry Af...h Free 
4.19 

Ash ponnemmuununuonavuuununuou % 1

- 

5 . 38 16.05 
26.24 	 32.63 

tixed carbon 	 % 	51.1.9 	 56.56 	 67.37 

U lt imat eg 

	

Carbon uuuounonunteuumuunno.. % 	6- 7.97 	 70.94 	 04„50 

	

Hydrogen .•................. % 	.4. 43 	 4.64 	 ... ......!. „..,..J... 

	

Sulphur (Pyritic) .......... % 	( 0.96) 	( 1.0J) 	 .. 

	

(Sulphate) .......... % 	( 0.08) 	(  O.. OS) 	 - 

	

(Organic) ........... % 	(  0 .86) 	( 0.89) 	( 1.06) 

	

Total  ....—........ % 	J.90 	 1 .98 	 - 

Nitrogen mmuununanunnunwonum  X 	1.48 	 1.54 	 1.03 
Ash unuanutio...unnmuuntenu.n.  X 	1- 5.38 	 16.05 
Oxygen, by difference ...... % 	4.65 	 4.85 	 5.78 

Heating  value g 

	

NJ/kg 	27.82 	 29.03 	 34.58 

	

kcal/kg 	6644 	 6934 	 8260 

	

Btu/lb 	11959 	 12402 	 14860 

Hardgrove grindability index 	 62 

Free swelling index (FSI) 	 6.0 

Moisture (as rec'd) 

2.60 
Adherent 	 % 	1.59 

Ash Fusibility temperature 	 Reducing 
Initial avuuttuuNnvostuuumuun aC 	1296 
Spherical umuununwoununeguna aC 	1396 
Hemispherical ............. 'C 	1402+ 
Fluid punumunuumuunnumumump °C 	1482+  

Oxidizing 
1416 
1457 
1482+ 
1482+ 

Notes g 



Product name 
Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 

1 

PIONEER COAL CO. LTD. 
Drummond Mine; Acadia Seam; Pictou Coalfield 

Westville, Pictou County, Nova Scotia 

Sampling date 	 25-06-84 
Sampling location 	 Mine (surface) 

ERL number  

Ash analysis, per cent:: 

Si02 	 67.00 
Al203 	 17.67 
Fe203 	 9.27 
Mn304 
Ti 02 	 0.97 
P205 	 - 
Ca0 	 0.18 
Mg0 	 0.14 
SO3 	 0.39 
Na20 	 0.7;2 
K20 	 1.60 
Sr° 	 0.02 
Ba0 	 0.01 
Loss on fusion  (LOF) 	 0.47 

Volatile trace element analysis ug/g (ppm) 

Hg 	 0.06 
Ci 	 7,90 

60» 
Br 
As 
Se 

Non-volatile trace element analysis ug/g (ppm) 

Ba 
Sr 
V 
Mn 
Cr 

Notes:  



Product name 
Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 

Dry 

49 n 30 

29.07 

27.85 

( 4.19) 
( 
( 0.57.) 

5.2.8 

0.91 
49.30 

Dry Ash Free 

41.08 
58.92 

74.65 
5.19 

( :1.„05) 

1.79 

7. /5 

62 

0.5 

2.27 

PIONEER COAL CO. LTD. 
Drummond Mine; Scott Seam; Fictou Coalfield 

Westville, Pictou County, Nova Scotia 

Sampling date 	 5-07-04 
Sampling location 	 Mine (surface) 

ERL number 	 3492-84 

Rank of coal .................. 	 High-volatile A bituminous 

Proximate analysisu 	 As Rec'd 
4.70 

46.98 
19.85 

Fixed carbon ............... % 	28.47 

Ul .timateu 
36.07 

	

Hydrogen UnnUOUftbleinUMUltUMUUU % 	2.51 

	

Sulphur (Pyritic) .......... % 	( 4.28) 

	

(Sulphate) .......... % 	( 0.33) 

	

(Organic)  nnnnnonnnnn  % 	( 0.51) 
5.13 

0.07 
46.98 

Oxygen, by difference ...... % 	3.75 

Heating valueu 

	

MJ/kg 	15.28 	 16.04 	 31.63 

	

kcal/kg 	3650 	 3030 	 7554 

	

Btu/ 1 b 	6570 	 6894 	 13590 

Hardgrove grindability index 

Free swelling index (FSI) 

Moisture (as rec"d) 

Adherent unnunnunnunuounuours 

Ash Fusibility temperature 	 Reducing 	 Oxidizing 
Initial UnnUnnUnlinnUOUUSIOSUU °C 	1202 	 1388 
Spherical ................. °C 	1371 	 1452 
Hemispherical  n  nnnnnn,.nnnnn  'C 	1457 	 1402+ 
Fluid nuonnunonununannuutanu °C 	1482 	 1402+ 

Notesu 



Product  naine  
Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 

PIONEER COAL CO. LTD. 
Drummond Mine; Scott Seam; Pictou Coalfield 

Westville, Pictou County, Nova Scotia 

Sampling date 	 5-07-84 
Sampling location 	 Mine (surface) 

ERL number 	 3492-84 

Ash analysis, per cent e 

8102 	 SIn  21  
AJ2L.V. 	 24.90 

Fe2W 	 15.61 
Mn 304 	 - 
1L0.2 	 0.81 
P205 	 0.00 
Ca0 	 0.10 
Mg0 	 1.24 
SO2. 	 0.6é) 
Na2U 	 0.26 
K20 
SrU 	 On 03  
Ba0 
Louss on fusion  (LOF) 	 0 31  

Volatile trace element analysis ug/g (ppm) 

Mg 	 0.07 

Ci 	 130 

394. 

Br 
As 
Se 

Non-volatile trace element analysis ug/g (ppm) 

Ba 
Sr 
V 
Mn 
Cr 

Notese 



Product name 
Screen opening ,mm 
(Screen opening ,in) 

23 Thermal Coal (Fines) 
Minus 24 mesh 

Dry 

4.24 

59,59 

131 41  
5.25 

( 1.12) 
( 0.01) 
( 0.59) 

1.72 

1.88 
1.24 
5.50 

Dry Ash Free 

85.01 
„J. ' 48 

( 0.6 1 ) 

1..96 

5.74 

Ash Fusibility temperature 	 Reducing 

1102 
1129 
1354 

Oxidizing 
1371 
1402 
1404 
1416 

Initial U.nUnnUUMPUU171718RUUM °C 	1071 
Sphericaj. —.Si n n n et te a te n al "MP 

aC 

Hemispherical 	P il. 11 .1 IS 11 ISO IA OS 118 II U P 	OC 

Fluid .... RS P P II li Si n Si • 11 ti .11  	aC 

7.4 

CAPE BRETON DEVELOPMENT CORPORATION (CBDC) 
Lingan Mine; Harbour Seam; Sydney Coalfield 

Lingan, Cape Breton County, Nova Scotia 

Sampling date 	 8-05-84 
Sampling location 	 Seaboard Power Station (NSPC) 

ERL number 	 3196-04 

Rank of coal ununnunnunntententenn 	 High-volatile A bituminous 

Proximate analysis: 	 As Rec'd 
MOiStUre PUPPOPPUPPUOMPIIPUPH 	 8- .19 
Ash 	 % 	3.89 
Volatile UMUU.P.1141811121.11UOLIKUU 	 33.21 
Fixed carbon 	 % 	54.70 

Ultimate: 
Carbon natunnounneennneennunnult 	 74.74 
Hydrogen 181414141“111114nUn..417“MUU 	 4- .82 
Sulphur (Pyritic) 	..... % 	( 1.03) 

(Sulphate) 	 % ( 0.01) 
(Organic) ........... % 	( 0.54) 
Total UPPPUPPOUPPIO14.4 7S/U 	 1- .58 

Nitrogen UPUNOUUWUULIUnNKURUK 

Ash unnwonnunnunnetteununnunnn 	Yea 

Oxygen, by difference ...... % 

Heating value: 

J.73 
3.89 
rar oc• 

	

MJ/kg 	31.76 	 34,59 	 36.13 

	

kcal/kg 	7586 	 8'263 	 8629 

	

Btu/lb 	13655 	 14873 	 15532 

Hardgrove grindability index 	 59 

Free swelling index (FEU) ..... 	8.0 

Moisture (as rec'd) 
Inherent 	 % 
Adherent nunnunnunnutenunnumn "/te 

1..16 
7.03 

---------------------------------------------------------------------- 
Notes: Thermal Fines Product is from CBDC>s Victoria junction Coal 

Preparation Plant 



Product name 
Screen opening ,mm 
(Screen opening ,in) 

23 Thermal Coal (Fines) 
Minus 24 mesh 

CAPE BRETON DEVELOPMENT CORPORATION (CBDC) 
Lingan Mine Harbour Seamy  Sydney Coalfield 

Lingan, Cape Breton County, Nova Scotia 

Sampling date 	 8-05-84 
Sampling location 	 Seaboard Power Station (NSPC) 

ERL number 	 3196-84 

hsh analysis, per cent: 

5102. 	 29.40 
Al203 	 16.91 
F203 	 43.89 
Mn 304 	 - 
Ti 02 	 0.90 
P205 	 0.27 
CaO 	 1.78 
MgO 	 0.96 
SO3 	 1.38 
Na20 	 0.66 
K20 	 1.10 
Sr° 	 0.01 
BaO 	 0.13 
Loss on fusion (LOF) 	 0.93 

Volatile trace element analysis ug/g (ppm) 

Hg 	 0.16 
Cl 	 810 
F 	 28. 
Br 	 - 
As 
Se 

Non-volatile trace element analysis ug/g (ppm) 

Ba 
Sr 
V 
Mn 
Cr 

Notes: 



9-05-84 

Mine (u/g) 
5 West Wall 

Channel Sample 

1.97 
3. 26 

52  

Dry 

36.37 

60.31 

82.44 
5.34 

( 0.68) 
( 0.00) 

1.27 

2.01 

5.62 

Dry Ash Free 

62. .M3 

85.27  
5. 52 

( O. 61) 

2.. 08  

5.81 
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CAPE BRETON DEVELOPMENT CORPORATION (CBDC) 

Lingan Mine; Harbour Seam; Sydney Coal-field 
Lingan, Cape Breton County, Nova Scotia 

Sampling date 
Sampling location 

Product name 
Screen opening ,mm 
(Screen opening „in) 

ERL number 	 3197-84 

Rank 0 .f.  coal NUOUOUPUPUOUPOUUUU 	 High-volatile A bituminous 

Proximate analysis: 	 As Rec'd 
Moisture ....•.............. % 	1.79 
Ash 	 % 
Volatile RXDUUSIURNII•UHUftelnUU 	 35.71 
Fixed carbon 	 % 	mrn 

Ultimate: 
Carbon muuuutIonuuunostunnuunn 	 80.96 

5.24 
Sulphur (Pyritic) .......... % 	( 0.67) 

(Sulphate) 	 % ( 0.00) 
(Organic) ........... % 	( 0.58) 

1.25 

Nitrogen 	u 	 % 
• 

()Sh 	U.KRUUUUMUSgUtInuffIlUUNNUO 

Oxygen, by di.fference 	 % 

Heating value: 

	

13/kg 	7.40 	 35.03 

	

kcal/kg 	8216 	 8368 

	

Btu/lb 	14789 	 15059 

Hardgrove grindability index 	 57 

Free swelling index (FSI) 

Moisture (as rec'd) 
1. :37 
O. 42 

7. 5 

36.23 
8653 
15576 

Ash Fusibilfty temperature 	 Reducing 	 Oxidizing 
1054 	 1354 

Spherical aupuunnumunnunnun °C 	1068 	 1391 
Hemispherical ............. c) C, 	1079 	 1402 
Fluid ..................... 	 1327 	 1410 

Notes: 



9-05 	84 
Mine (u/g) 

5 West Wall 

Channel Sample 

--:. / 

CAPE BRETON DEVELOPMENT CORPORATION (CBDC) 
Lingan Mine:; Harbour Seam:: Sydney Coalfield 

Lingan, Cape Breton County, Nova Scotia 

Sampling date 
Sampling location 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

ERL number 	 3197 	84 

Ash analysis, per cent. g 

Si02 	 31.83 
Al203 	 19.38 
Fe203 	 37.97 
Mn304 	 - 
'ii 02 	 0.86 
P205 	 0.20 
Ca0 	 1.97 
11g0 	 1.12 
SO3 	 1.79 
Na20 	 0.77 
K20 	 1.18 
Sr0 	 0.01 
BaO 	 - 
Loss on fusion  (LOF) 	 0.90 

Volatile trace element analysis ug/g (ppm) 

Hg 	 0.09 
Cl 	 670 

19. 
Br 	 - 
As 
Se 

Non-volatile trace element analysis ug/g (ppm) 

Ba 
Sr 
V 
Mn 
Cr 

Notesg 



Product name 
,Lieen opening ,mm 
(Screen opening ,in) 

Slack 
Minus 51 ,sq 
Minus 2 ,sq 

1.16 
Jé .1 
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CAPE BRETON DEVELOPMENT CORPORATION (cppr) 
Lingan Mine; Harbour Seam; Sydney Coalfield 

Lingan, Cape Breton County, Nova Scotia - 

Sampling date 	 9-05-84 
Sampling location 	 Mine (u/g) 

ERL number 	 3198-84 

Rank of coal unnounnounuunuriump 	 High-volatile A bituminous 

Proximate analysis: 	 As Rec'd 	Dry 	Dry Ash Free 
6.32 

Ash 	unmuuumuunuunieuteltuuununte 	% 

Volatile 	 % 	27.26 
Fixed carbon 	 0 % 	4120 

Ultimate: 
57.35 

Hyd rogen nuuuoupuunnua.tuumuu % 

Sulphur (Pyritic) .......... % 	( 1.13) 
(Sulphate) 111111UUNE11111” 	 ( 0.00) 
(Organi(: ) umuuontInnun % 	( 0.27) 
Total 	 % 	1.40 

Nitrogen .rumunnunpunounnwan % 

Ash uunmuumuumnunuaumuullann % 

Oxygen, by difference 	 % 

Heating value: 

1.37 

4.50 

26.92 

	

29.10 	 39.02 

	

43.98 	 60.18 

61.22  
1.11 	 5.62 

( 1.20) 
( 0.00) 	 - 
( 

 

00 28) 	( 0.39) 
1.49 

1.46 	 2.00 
6.92 	 - 
1.130 	 6.57 

	

WI/kg 	24.09 	 25.71 	 35.18 

	

kcal/kg 	5753 	 6141 	 8403 

	

Btu/lb 	10355 	 11053 	 15125 

Hardgrove grindability index 	 59 

Free swelling index (FSI) 

Moisture (as rec'd) 

Adherent 	 bl 0 0 0 .1 RI 	 DI 70 

Ash Fusibility temperature 	 Reducing 	 Oxidizing 
Initial unnauxuunnoununanum °C 	1216 	 1404 
Spherical wounun.untauustanuu eJC 	1332 	 1457 
HeMiSPherical ttounnussuumumu 'C 	1416 	 1460 
FlUid ummunnununpumuoseunuum °C 	1482+ 	 1482 

Notes: 



Product name 
Screen opening ,mm 
(Screen opening ,in) 

Slack 
Minus 51 ,sq 
Minus 2 ,sq 
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CAPE BRETON DEVELOPMENT CORPORATION (CBDC) 
Lingan Mi nei Harbour Seamy  Sydney Coalfield 

Lingan, Cape Breton County, Nova Scotia 

Sampling date 	 9-05-04 
Sampling location 	 Mine (u/g) 

ERL number  

Asti  analysis, per cent: 

5:1 . 02 	 53./8 
24.6o 
L0.19 

Mn;LJ1 
1102 	 0.9b 
P205 	 0.0à 
Ca0 	 1.02 
MqO 	 1.60 
503 	 1 23  
Na20 	 0./0 

L20 
SrU 	 0.04 
BaU 	 0.03 

Lass  on fuslon L LOF ) 	 0.80 

Volatile trace element analysis ug/g (ppm) 

Hg 	 0.12 
Ci 	 780 

140. 
Br 	 - 
As 	 - 

Se 

Non-volatile trace element analysis ug/g (ppm) 

Ba 
Sr 
V 
Mn 
Cr 

Notes: 



Sampling date 
Sampling location 

10-05-84 

Coal Preparation Plant 
Victoria juhction 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

Ra-.i  feed 
Minus 38 ,sq 

Minus 1 1/2 ,sq 

	

64.09 	 03.60 

	

4.30 	 5.61 

	

( 1.58) 	 - 
( 0.01) 

( 0.40) 
1.93 

	

1.49 	 1.94 
23.34 

	

4.85 	 6.33 

40 

CAPE BRETON DEVELOPMENT CORPORATION (CBDC) 	. 
Lingan Mine Harbour Seauq - Sydney Coalfield 

Lingan, Cape Breton County, Nova Scotia 

ERL number 	 3200-84 

Rank of coal numatenanunnuanneu 	 High-..volatile A bituminous 

Proximate analysis: 	 As Rec'd 	 Dry 	Dry Ash Free 
8.08 

	

21.45 	 23.34 
Volatile USIOUYUHUPUOUSIUURIUU. % 	 29.74 	 38.79 
Fixed carbon ............... % 	43.13 	 46.92 	 61.'2 1 

Ultimate: 
Carbon nuunnuuunti . numuunumuu 	 58.91 

3.95 

	

Sulphur (Pyritic) .......... % 	( 1.45) 

	

(Sulphate) .......... % 	( 0.04) 

	

(Organic) ........... Y. 	( 0.28) 
1.77 

1.37 
Ash ........................ % 	21.•5 
Oxygen, by difference 	 % 	4.46 

Heating value: 

	

MJ/kg 	24.44 	 26.58 	 34.68 

	

kcal/kg 	5836 	 6349 	 8282 

	

Btu/lb 	10505 	 11428 	 14908 

Hardgrove grindability index 	 59 

Free swelling index (FSI) 	 7.0 

Moisture (as rec'd) 
1.27 
6.81 

Ash Fusibility temperature 	 Reducing 	 Oxidizing 
initial mumwununnuaunnonwu DC 	1182 	 1357 
Spherical nnuogumununursonue“ °C 	1252 	 1427 
Hemispherical .............. DC 	1399 	 1454 
Fluid unnumunauxnuu.anunman C3C 	1432 	 1460 

Notes: 



Sampling date 
Sampling location 

10-05-84 

Coal Preparation Plant 
Victoria Junction 

Product name 
Screen opening ,mm 

(Screen opening ,in) 

Ra t.  feed 
Minus 38 ,sg 

Minus 1 1/2 ,sg 

8:1 02  
Al203 
Fe203 
Mn304 
Ti 02  
P205 

Ca0 
Mg0 
SO3 
Na20 
K20 
Sr0 
Ba0 
Loss on fusion  (LOF ) 

53.00 
23.14 
13.59 

0.98 

0.56 
1.50 

0.77 
0.64 
3.53 
0.02 
0.08 

0.68 
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CAPE BRETON DEVELOPMENT CORPORATION (CBDC) 
Lingan Mine  Harbour Seami; Sydney Coalfield 

Lingan, Cape Breton County, Nova Scotia 

ERL number 	 3200-84 

Ash analysiiii.›, per cent:1 

Volatile trace element analysis ug/g (ppm) 

H g 
C 

Br 
As 
Sc  

0.14 

790 
123. 

Non-volatile trace element analysis ug/g (ppm) 

Ba 

Sr 

Mn 
Cr 

Notes u 



• 11 et te SI W 

• R Id 11 11 

• te e8 	 te 

It 	 et 	 II 	 11 

	

11001111 	 % 

	

tt 11 et 0 	 Yee 

	

0.11Ittett 	 % 

	

It11•011 	 % 

nuounnIste 

et 	 • 	 1.1 	 • 	 .11 	 et 	 11 	 It 

It It It 0 0 PI 

011110111110.1 

111111/183131,11 

It 	 te 	 11 	 II 	 el 	 te 

% 	77.92 
4.98 

% 	( 0.86) 
% 	( 0.02) 
% 	( 0.53) 
7. 	1.41 

Ultimateg 
Carbon PROUteltISUMUOUU 

Hydrogen ........... 
Sulphur (Pyritic) .. 

(Sulphate) .. 
(Organic) ... 
Total ...... 

82.36 	 84.92 
5.26 	 5.42 

( 0.91) 
( 0.02) 	 - 
( 0.56) 	( 0.57) 

1.49 

1.84 
2.85 
5.61 

1.95 
3.01 
5.93 

2.01 

6.11 

U.0 

1.25 
4.15 

Reducing 
1071 
1082 
1096 
1316 
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CAPE BRETON DEVELOPMENT CORPORATION (CBDC) 
Lingan Mine Harbour Seam Sydney Coalfield 

Lingan, Cape Breton County, Nova Scot i.  

Sampling date 	 10-05-84 
Sampling location 	 Coal Preparation Plant 

Victoria Junction 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

ERL number 

Rank of coal utrumuuunnummuanuu 

Thermal Coal 
Minus 38 ,sq 

Minus 1 1/2 sq.  

3201-84 

High-volatile A bituminous 

Proximate analysis,: 
Moisture ........ 

Volatile 
Fixed carbon .... 

As Rec'd 	Dry 	Dry Ash Free 
5.40 

	

2.85 	 3.01 

	

34.50 	 36.47 	 37.60 

	

57.25 	 60.52 	 62.40 

le 

ASh danumuuunotanoununuttes 

Oxygen, by difference 	 % 

Heating value 

	

MJ/kg 	,..›.. e"d"1 

	

...:,.......,-,› 	 35.19 

	

kcal/kg 	7951 	 8405 

	

Btu/lb 	14313 	 15, 129 

Hardgrove grindability index 	 60 

Free swelling index (FSI) 

36.28 
8666 
15598 

Moisture (as rec'd) 
I nherent 	PUtlettInM000111100141101212 	 % 

Ash Fusibility temperature 

Sph erical 	$11111011UnnnUttlIUMUUU 

Hemispherical OURUURRUISK0UU 

Fl uid 	110110110111100011011UUR00011$ 	 °C 

Or 

°C, 
UC 

Oxidizing 
1382 
1410 
1416 
1438 

Notes 



Sampling date 
Sampling location 

10-05-84 
Coal Preparation Plant 

Victoria junction 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

Thermal Coal 
Minus 36 ,sq 
Minus 1 1/2 ,sq 

Si02 
Al203 
Fe203 
Mn 304 
Ti 02 
P205 
Car.) 
Mg0 
SO3 
Na20 
K20 
Sr0 
Ba0 
Loss on fusion (LOF) 

26.40 
16.79 
49.51 

- 

U.89 

0.20 

1..24  
0.79 

0.81 

0.64 

0.86 

0.01 

0.6? 

CAPE BRETON DEVELOPMENT CORPORATION (CBDC) 
Lingan Mine Harbour Seamy Sydney Coalfield 

Lingan, Cape Breton County, Nova Scotia 

ERL number 	 73201-64 

Ash analysis, per centu 

Volatile trace element analysis ug/g (ppm) 

Hg 
Cl 

Dr 
As 
Se 

0.15 

410 

21. 

Non 	volatile trace element analysis ug/g (ppm) 

Ba 
Sr 
V 
Mn 
Cr 

Notesr. 



Product name 
Screen opening ,mm 
(Screen opening ,in) 

Coarse Product 
38 x 24 mesh ,sq 
1 1/2 x 24 - mesh ,sq 

78.23 
5.14 

( 0.94) 
( 0.02) 
( 0.58) 

1.54 

05.11 
5.43 

( 0.99) 
( 
( 0.62) 	( 0.64) 

1.79 
2.73 
5.21 

	

1.89 	 1.95 

	

5.51 	 5.67 

c="..r41,  

	

33.13 	 35.01 

	

7913 	 8 • 61 

	

14243 	 15050 

60 

0.0 

36.04 
8609 
15496 

1.25 
4.11 

Reducing 
1096 
1107 
1132 
1304 

Oxidizing 
1421 
1424 
1427 
1435 
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CAPE BRETON DEVELOPMENT CORPORATION (CBDC) 
Lingan Mine Harbour Seanq Sydney Coalfield 

Lingan, Cape Breton County, Nova Scotia 

Sampling date 	 10-05-84 
Sampling location 	 Coal Preparation Plant 

Victoria Junction 

ERL number 

Rank of coal 	U 	a 	 0 tà IS IS q IS 	 High-volatile A bituminous 

Dry 

2.88 
7;7.90 
- 

Proximate analysis:: 	 As Per:' d 
Moisture 	 % 	5.36 

2.73 
Volatile 	u 	 X 	•S87  

Fi xed carbon pumanu,uannunuau V'sa 	 56.05  

Dry Ash Free 

7;9.03 
60.97 

Ultimate:: 
Carb on 	. 	 IS SIIS 0 SI 0 	U 11 0 SI 	 SI IS 	 LI 

Sulphur (Pyritic)  u,uunuuu, 	% 

(Sulphate) 	 % 

Oxygen, by difference ...... % 

Heating value:: 
'13/kg 

kcal/kg 
Btu/lb 

Hardgrove grindability index 

Free swelling index (FSI) 

Moisture (as rec'd) 
I nherent ananupapauuaannunna 7.1 

Adherent ................... % 

Ash Fusibility temperature 
Initial ................... DC 
Spherical nautsauvenumanunun °C 
Hemispherical ............. DC 
Fluid 14 000KUUUURUHISUPUUUUtin 	 Clr 

.m mm m 

Notes:: 



Sampling date 
Sampling location 

10-05-84 
Coal Preparation Plant 

Victoria junction 

Product name 
Screen opening ,mm 
(Screen opening  • in) 

Coarse Product 
30 x 24 mesh ,sg 
1 1/2 x 24 mesh ,sq 

8:1 02  
Al203 
Fe203 
Mn304 
Ti 02  
P205 
CaO 
Mg0 
503  
Na20 
K20 
Sr° 
Ba0 
Loss on fusion (LOF) 

22.36 
14.64 
55.40 

- 
u.87 
0.25 

u.68 
u./7 
0.62 
0.68 

0.62 
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CAPE BRETON DEVELOPMENT CORPORATION (CBDC) 
Lingan Mine; Harbour Seam; Sydney Coalfield 

Lingan, Cape Breton County, Nova Scotia 

ERL number 	 3202-84 

Ash analysis, per cent: 

Volatile trace element analysis ug/g (ppm) 

Hg 
Cl 

Br 
As 
Se 

0.13 
460 
15. 

Non-volatile trace element analysis ug/g (ppm) 

Ba 
Sr 
V 
Mn 
Cr 

Notes: 



Product name 
Screen opening ,mm 
(Screen opening ,in) 

Thermal Fines Product 
Minus 24 mesh 

75.15 
4„O6 
'. 24) 

( 0.0) 
( 0.59) 
2.06 

1.70 
11.40 
4. (l„) 

84.82 
5,, 49 

( 0 . 66) 

1.92 

4.55 

Dry 	Dry Ash Free 

11.40 
33.76 
54.34 

38.10 
61.90 
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CAPE BRETON DEVELOPMENT CORPORATION (CBDC) 
Lingan Mir le5 Harbour Seam Sydney Coalfield 

Lingan, Cape Breton County, Nova Scotia 

Sampling date 	 10-05-84 
Sampling location 	 Coal Preparation Plant 

Victoria junction 

ERL number 	 2332-85 

Rank of coal onnanuunnumunms." High-volatile A bituminous 

Proximate analysisg 	 As Per (J 
15.15 

Ash 	1111UUUURUUMUUUUnuMUSIMUU[1. 	 "./.1 	 9.67 
28.64 

Fixed carbon ......... ..... 	% 	46,53 

Ultimateu 
Carbon U.UOUUPUOUUMUUUUmulitIn 	 63.76 

4.12 
Sulphur (Pyritic) .......... % 	( 1.90) 

(Sulphate) .......... % 	( 0.03) 
(Organic) ........... % 	( 0.50) 

2.43 

1.44 
Ash auumuuuannuumonuannunnuo "Ilte 	 9.67 
Oxygen, by difference 	 % 	3.42 

Heating valueg 

	

NJ/kg 	27.65 	 32.59 	 36.78 

	

kcal/kg 	6604 	 7784 	 8785 

	

Btu/lb 	11887 	 14010 	 15813 

Hardgrove grindability index 

Free swelling index (FSI) 

Moisture (as rec'd) 

8.0 

Inherent 	 % 
Adhereht 	 % 

1.13 
14,02 

Ash Fusibility temperature 	 Reducing 	 Oxidizing 
Initial UnnUMUUUNUOMOUU.nUM r"›...)C 	1074 	 1366 
Spheri  cal  wunumenunupttuuntonu °C 	1107 	 1402 
Hemispherical 	 °C 	1279 	 1416 
Fluid ..................... °C 	1421 	 1446 

Notesu 



Sampling date 
Sampling location 

10-08-84 
Coal Preparation Plant 

Victoria junction 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

Thermal Fines Product 
Minus 24 mesh 
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CAPE BRETON DEVELOPMENT CORPORATION .(CBDC) 
Lingan Mine; Harbour Seam; Sydney Coalfield 

Lingan, Cape Breton County, Nova Scotia 

ERL number 	 2332-88 

Ash analysis, per cent;t 

8102 	 :W.27 
Al2O3 	 2O 39 
Fe203 	 31.77 
Mn304 	 - 
TiO2 	 1.01 
P208 	 0.14 
Ca0 	 1.21 
Mg° 	 0.81 
SO3 	 0.88 
Na20 	 0.64 
K20 	 1.62 
Sr0 	 0.02 
Ba0 	 - 
Loss on fusion (LOF) 	 0.48 

Volatile trace element analysis ug/g (ppm) 

Hg 	 0. 	18 
Cl 	 600 

63. 
Br 	 - 
As 	 - 
Se 

Non 	volatile trace element analysis ug/g (ppm) 

Ba 
Sr 
V 
Mn 
Cr 

Notesu 



Sampling date 
Sampling location 

7-06-84 

Coal Preparation Plant 
Victoria junc (stoc ( pile) 

Product name 
Screen opening ,mm 

(Screen opening ,in) 

Slack 
Minus 51 ,sq 
Minus 2 ,sq 

CAPE BRETON DEVELOPMENT CORPORATION (CBDC) 

No. 26 Colliery Harbour Sear0 Sydney Coalfield 
Glace Bay, Cape Breton County, Nova Scotia 

ERL number 	 3361-04 

Rank of coal ununnunuyanunennun 	 High-volatile A bituminous 

Proximate analysis'J 	 As Rec'd 	 Dry 	Dry Ash Free 

Ash ........................  X. 	19.33 	 20.47 

Volatile  nnnnnn., nnnnnnnnn n, 'In 	 27.15 	 28.75 	 36.15 

Fixed carbon ............... % 	47.95 	 50.78 	 63.85 

Ultimatet: 

	

Carbon unnnuonunuununlenuntsnu % 	61.8b 	 68.é„,7 	 86. 31 

	

1.10 	 1.31 	 5.46 

	

Suiphur (Pyritic) .......... % 	( 0.50) 	( 0.53) 	 _ 

	

(Sulphate) .......... % 	( U.00) 	 ( 0.00) 	 _ 

	

(Organ I C.) .... .. .. . . . . % 	( On 31) 	( 0.".;6) 	( 0„1(1) 

	

0.81 	 0„89 	 _ 

	

1.56 	 1.65 	 2.07 

Ash UMOWIJUUOUSIUU4UUMMUMUUP 	 19.33 	 .20.47 	 - 
Oxygen, by difference ...... % 	3.76 	 3.98 	 5.00 

Heating value 

	

NJ/kg 	26.5'? 	 20.09 	 35.31 

	

kcal/kg 	6335 	 6708 	 0435 

	

Btu/lb 	11402 	 12075 	 15182 

Hardgrove grindability index 	 70 

Free swelling index (FSI) 	e. n n, 	7.5 

Moisture (as rec'd) 

1.41 

Ash Fusibility temperature 
Initial ................... 

Hemispherical ............. 

Fl uid Unt113000.1UUUMUUURIMUU 

Reducing 
oc 	1129 
oc 	1177 
oc 	1282 
oc 	1341 

Oxidizing 
1321 
1362 
1399 

1438 

Notes 	On April 5, 1984 No , 26 Colliery  vas  closed due to a fire in the 
main deeps. 



Sampling date 
Sampling location 

/-06-84 
Coal Preparation Plant 

Victoria aura: (stockpile) 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

Slark 
Minus 51 ,sq 
Minus 2 ,sq 
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CAPE BRETON DEVELOPMENT CORPORATION (CBDC) 
No  26 Colliery; Harbour Seam; Sydney Coal-Field 

Glace Bay, Cape Breton County, Nova Scotia 

ERL number 	 3361-84 

Ash analysis, per cent 

SLO2 	 53..M 
Ç-iI.  203 	 19.08 
I e203 	 16.26 
MnT)1 
1302 	 0.92 
P205 	 0.08 
Ca0 	 1.09 
MgO 	 1.'28 
SO3 	 1.61 
M120 	 0.14 
L20 	 2.81 
Sr0 	 0.0-> 
BaD 	 0.11 
Loss on fusjon (LOF) 	 0.69 

Volatile trace element analysis ug/g (ppm) 

Mg 	 0.11 
Ci 	 660 

94. 
Br 	 - 
As 
Se 

Non-volatile trace element analysis ud/g (ppm) 

Ba 
Sr 
V 
Mn 
Cr 

Notesu 



Product name 
Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 

Dry 	Dry Ash Free 

•7.27. 

57. 33 	 61.80 

	

75.55 	 81.44 

	

4.83 	 5.21 

	

( 1.77) 	 - 
( 0.05) 

	

( 1.06) 	( 1.14) 
2.88 

	

1.61 	 1.74 
7.23 

	

7.90 	 8.52 

3. 57 
1:7 10 
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CAPE BRETON DEVELOPMENT CORPORATION (CBDC) 
Prince Mine; Hub Seam; Sydney Coalfield 

Point Aconi, Cape Breton County, Nova Scotia 

Sampling date 	 8-05-84  
Sampling location 	 Mine (u/g) 

No. 4 Deep 

ERL number 	 3194-84 

Rank Of coal .................. 	 High-volatile A bituminous 

Proximate analysisu 	 As Rec'd 
Moisture MUMUUffUliMUUSIUURUUld« % 	8- .67 
Ash uuunuotesunnannupunuumoulan  X 	6- .60 
Volatile »MUUU.SIUMUUUUSIOUU17 VOI 	 32.37 
Fixed carbon 	 % 	52.36 

Ultimateu 
Carbon ounnmu.n.nottoluannuman 	 69.00 
Hydrogen onuuumnun ' aundwuunt:u 	 4- .41 

	

Sulphur (Pyritic) .......... % 	( 1.61) 

	

(Sulphate) .......... % 	( 0.05) 

	

(Organic) ........... % 	( 0.97) 
Total 	 X 	2.63 

Nitrogen UnnUMUUWat1UOUUM•.. % 	1.47 
Ash mummuussuou ' et "manors wawleal 74 	6- .60 
Oxygen, by difference ...... % 

Heating value: 

	

NJ/kg 	29.65 	 32.46 	 34.99 

	

kcal/kg 	7082 	 7754 	 0358 

	

Btu/lb 	12747 	 13957 	 15045 

Hardgrove.grindability index 	 60 

Free swelling index (FSI) 	 7.0 

Moisture (as recd) 
Inherent .nuunnuunannununnun 

Adherent unpuommuummuu.nnun 

Ash Fusibility temperature 	 Reducing 
Initial .MUNUOUI.R.OPUMuuMun DC. 	1057 
Spherical XUNUUMUMOURUNUHUU Cjc 	1082 
Hemispherical ...... 	 oc 	1107 
Fluid OINUULIUUUmuleungbildRUM« DC 	1279  

Oxidizing 
1366 
1393 
1413 
1416 

Notes: 



Product name 
Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 

Br 
As 
Se  

CAPE BRETON DEVELOPMENT CORPORATION (CBDC) 
Prince Mine; Hub Seam; Sydney  Coal  field 

 Point Aconi, Cape Breton County, Nova Scotia 

Sampling date 	 8-05-84 
Sampling location 	 Mine (u/g) 

No. 4 Deep 

ERL number 	 3194-84 

Ash analysis, per cent 

8102 	 38.44 
Al203 	 16.45 
Fe2O3 	 36.79 
l'in 304 
Ti 02 	 0.84 
P208 	 0.16 
Ca0 	 1.57 
Mg0 	 0.74 
SO3 	 1.16 
Na20 	 0.87 
K20 	 1.11 
Sr0 	 - 
BaO 	 0.01 
Loss on fusion (LOF) 	 0.91 

Volatile trace element analysis uglg (ppm) 

Hg 	 0.15 
Cl 	 3440 

26. 

Non-volatile trace element analysis ug/g (ppm) 

Ba 
Sr 
V 
Mn 
Cr 

Notesu 



64.11 	 79.51 
4.27 	 5.30 

( 3.29) 	 - 
( 0.11) 
( 1.32) 	( 1.64) 
4.73 

1.1.1. 	 1.75 

19.:37 

6. 11 	 7., 58 
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CAPE BRETON DEVELOPMENT CORPORATION (CBDC) 
Prince Mine; Hub Seam; Sydney Coalfield 

Point Acon i, Cape Breton County, Nova Scotia 

Sampling date 
Sampling location 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

8-05-84 
Mine (u/g) 

Mine run 

ERL number 	 3195-84 

Rank of coal ununnununuouuttuunu 	 High-volatile A bituminous 

Proximate mlalysisc 
Moisture 	 % 
Ash  nnno 	 n n 	n 	n  % 
VOlatile PUUNUnt114,1411UPPRPOUU 

Fixed carbon nunnuununnunown  

As Rec'd 
7.81 
17.86 
29.77 
44.56 

Dry 	Dry Ash Free 

19.37 
40.06 

48.33 	 59.94 

Ultimate: 

	

Carbon ....  n,,  nnnn nnnnnnnnnnn % 	59.10 

	

Hyd rogen 171441.17811118111M14[1.Untegn "In 	 3.94 

	

Sulphur (Pyritic) .......... % 	( 3.04) 

	

(Sulphate) .......... % 	( 0.10) 

	

(Organic) ........... % 	( 1.22) 
Total 	 'X 4.36 

1.30 
Ash 	OUNUR111 UUURIU014.1U1111411MUUUU "In 	 17.86 
Oxygen, by difference ...... % 	5.63 

- Heating value: 

	

MJ/kg 	25.12 	 27.25 	 33.79 

	

kcal/kg 	6000 	 6508 	 8071 

	

Btu/lb 	10799 	 11714 	 14529 

Hardgrove grindability index 	 57 

Free swelling index (FSI) 	n n n n 	 6.0 

Moisture (as rec'd) 
Inherent ................... % 
Adherent 	UU8111111112CRUULU1111111fUn 

2.40 
5.41 

Ash Fusibility temperature 	 Reducing 

	

Initial ................... nC 	1088 
Spherical 	11 12 14 12 11 ■ 1 	gl 14 11 11 q 11 11 18 12 	(3 C 	1263 

	

Hemispherical UUUMUUOUUUSIRM nC 	1346 • 
t81“.11“81171111t1171111 ■1. 	 C'C 	1371 

Notes: 

Oxidizing 
1382 
1413 
1416 
1410 
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CAPE BRETON DEVELOPMENT CORPORATION (CBDC) 
Prince  Mi. ne  Hub Seam Sydney Coalfield 

Point Aconi, Cape Breton County, Nova Scotia 

8-05-84 
Mine (u/g) 

Sampling date 
Sampling location 

Product  naine  
Screen opening ,mm 
(Screen opening ,in) 

Mine run 

ERL number 	 3195-84 

Ash analysis, per cent 

Si02 	 38.92 
Al203 	 23.43 
Fe203 	 26.50 
Mn 304 
TiO2 	 0.85 
P205 	 0.40 
Ca0 	 1.69 
VIqO 	 0.85 
SO3 	 1.40 
Na20 	 0.65 
K20 	 1.69 
Sr0 	 - 
BaO 	 0.10 
Loss on fusion  (LOF) 	 1.10 

Volatile trace element analysis ug/g (ppm) 

Hg 	 0.18 
Cl 	 2770 

79. 
Br 	 - 
As 
Se 

Non-volatile trace element analysis ug/g (ppm) 

Ba 
Sr 
V 
Mn 
Cr 

Notes:1 



Sampling date 
Sampling location 

3-05-84 
Trenton Power Station (NSPC) 
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CAPE BRETON DEVELOPMENT CORPORATION (CBDC) 
Prince Mine; Hub Seam; Sydney Coal  field  

Point Acon i. Cape Breton County, Nova Scotia 

Mine run Produc• name 
Screen opening ,mm 
(Screen opening ,in) 

ERL number 	 3180-84 
------- 

Rank 04:  coal voununuunuuuumnuesu 	 High-volatile A bituminous 

Proximate analysis: 	 As Roc' ci 	Dry 	Dry Ash Free 
MaiStUre mununumumunumnpuum 	 6.68 
Ash nauu.usuannumnuuuunmuuuu 	 20.18 	 21.62 

	

28.93 	 31u00 	 39.56 
Fixed carbon ............... Y. 	44.21 	 47.38 	 60.44 

Ultimate: 

	

Carbon ..................... % 	57.60 	 61.72 	 78.74 

	

HYdrOgen a «unman.. monuunpunun % 	3.85 	 4.13 	 5.27 

	

Sulphur (Pyritic) .......... % 	( 3.64) 	( 3.90) 
(Sulphate) ..... 	 % 	( 0.18) 	( 0.0) 
(Organic) 	  % 	( 1.14) 	( 1.22) 	( 1.56) 
Total 	.numunonuumuna Yu 	4.96 	 -,....:..d.. 	 -- 

Nitrogen unuouttuummununnumpu 	122 	 1.31 	 1.67 

	

20.1E3 	 21.62 
Oxygen, by difference 	 % 	5.51 	 5.90 	 7.53 

Heating value: 

	

Mj/kg 	24.82 	 26.59 	 ...,...). 

	

kcal/kg 	5928 	 652 	 8104 

	

Btu/lb 	10670 	 1143 	 14586 
--------------------------- ..... --------- 
Hardgrove grindability index 	 58 

Free swelling index (FSI) 	 6.0 

Moisture (as rec'd) 
I nherent muumunaumunutinnumu. 

Ash Fusibility temperature 
Initial 	nannuunanàtpumuttmumu CIC 
Spheri  cal  uvuunnwoluuunannutt DC 
Hemispherical uumunumuutiNnts °C 
Fluid ..................... °C 

3.53 
.15 

Reducing 
1079 
1196 
1291 
17.04 

Oxidizing 
1366 
1388 
1393 
1399 

Notes: 



Crer 

CAPE BRETON DEVELOPMENT CORPORATION (CBDC) 
Prince Mi. ne  Hub Seamg Sydney Coalfield 

Point Acon i, Cape Breton County, Nova Scotia 

Sampling date 	 3-05-84 
Sampling location 	 Trenton Power Station (NSPC) 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

Mine run 

ERL number 	 3180-84 

(eh  analysis, per centlt 

8102 	 41.23 
Al203 
F.e203 	 28. 13 
Mn -.;01 	 - 
1i02 	 0.79 
P205 	 0.42 
CaO 	 1./9 
Mcp 	 0.79 
SW 	 1-7,4 
Na20 	 o.60 

1.86 
Sri) 	 0.08 
Ha0 	 - 
Loss on fusion (LUE) 

Volatile trace element analysis ug/g (ppm) 

Hg 	 0.16 
Ci 	 2860 

99. 
Br 
As 
Se 

Non-volatile trace element analysis ug/g (ppm) 

Ba 
Sr 

Mn 
Cr 

Notes u 



40.92 
59.00 

, ,8  

6.52 
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CAPE BREION DEVELOPMENT CORPORATION (CBDC) 
prince Mine; Hub Seam; Sydney Coalfield 

Point Aconi, Cape Breton County, Nova Scotia 

Sampling date 	 9-05-04 
Sampling location 	 Lingan Power Station (NSPC) 

Mine run Product name 
Screen opening ,mm 
(Screen opening ,in) 

ERL number 	 3199-84 

Rank of coal unuouununouunnuoutd High-volatile A bituminous 

proximate analysisg 	 As Rec'd 
9.90 

Ash ........................ % 	14.70 
Volatile 	 'f.. 	7'; 0 85 
Fixed carbon ................ % 	44.54  

Dry 	Dry Ash Free 

16.32 
34.24 
49.44 

Ultimateg 

	

Carbon nunattannuunnau.nonpun % 	59.23 	 65.74 	 78.56 

	

4.00 	 4.44 	 5.31 

	

Sulphur (Pyritic) .......... % 	( 3.59) 	( 3.98) 	 - 

	

(Sulphate) ..........  Y. 	( 0.16) 	( 0.18) 	 - 

	

(Organic) ........... % 	( 1.03) 	( 1.14) 	( 1.36) 

	

Total UOnOUWOUU11017.1. % 	4.78 	 5.30 	 - 

	

1.32 	 1.46 	 1.74 
Ash UOUUUU1187114.41117UUUUnnetélnUll  x 	14.70 	 16.32 
Oxygen, by difference ...... % 	6.07 	 6.74 	 0.05 

Heating valueg 

	

MJ/kg 	25.64 	 28.46 	 74.01 

	

kcal/kg 	6124 	 6797 	 0123 

	

Btu/lb 	11023 	 12234 	 14621 

Hardgrove grindability index 

Free swelling index (FSI) 	 5.0 

Moisture (as rec'd) 

Adherent Ismunnnuaaagiguisnuvarten 

Ash Fusibility temperature 	 Reducing 
Initial UUDU.UCUIJUIIIIUUMUUn °C 	1060 
Spheri  cal  Unn11.1180nUnn1111Unnn °C 	1093 
Hemispherical tIOUVUOUU8IMURU °C 	1121 

1313 

Oxidizing 
1377 
1404 
1407 
1413 

Notesg 



CAPE BRETON DEVELOPMENT CORPORATION (CBDC) 
Prince Mine Hub Seam Sydney Coalfield 

Point Aconi, Cape Breton County, Nova Scotia 

Sampling date 	 9-05-04 
Sampling location 	 Lingan Power Station (NSPC) 

Product  rame  
Screen opening ,mm 
(Screen opening ,in) 

Mine run 

ERL number 	 3199-84 

Ash analysis, per centu 

8]. 02 	 34.78 
Al203 	 18.75 
Fe203 	 36.94 
Mn304 
TiO2 	 0.69 
P205 	 0.20 
Ca0 	 1.22 
Mg0 	 0.84 
807, 	 1.33 
Na20 	 0.42 
K20 	 2.17 
Sr° 	 0.01 
Ba0 	 - 
Loss on fusion (LOF) 	 1.03 

Volatile trace element analysis ug/g (ppm) 

Mg 	 0.18 
Cl 	 1670 

64. 
Br 	 - 
As 
Se 

Non-volatile trace element analysis ug/g (ppm) 

Ba 
Sr 
V 
Mn 
Cr 

Notesr. 



Product name 
Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 

6.61 

4.51 
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THOMAS BRO8AN AND SONS CONSTRUCTION LTD. 
Brogans Mine Upper Sonar (Lloyd Cove) Seamii Sydney Coalfield 

Point Aconi, Cape Breton County, .Nova Scotia 

Sampling date 	 25-06-84 

Sampling location 	 Mine (sui—mu.i:, ) 

ERL number 	 3362-84 

Rank of coal It 	 IS 	 I/ 	 11 	 .1 	 St 	 11 	 II 	 11 	 .1 	 U 	 11.1.114 High-volatile A bituminous 

Proximate analysis: 	 As kec'd 	 Dry 	Dry Ash Free 
11.15 

Ash U.U110111111UUMOINUHUUUUMUPP "//11 	 6.02 	 6.77 

Volatile ................... % 	32.31 	 36.36 	39.00 
Fixed carbon ............... % 	50.53 	 56.87 	 61.00 

Ultimate: 

	

Carbon "nun o et nun° plum uunuun el u % 	65.7, 7.1, 	7 ..: ,. 52 	 78.86 

..: .1,.... 	 3.97 	 4.26 - 	r....- 

	

Sulphur (PyriLic) .......... % 	( 2. )5 ) 	 ( 3 . 32 ) 

	

(SulphcLu) .......... % 	( 0.25) 	( 0.28) 

	

(Organic) ........... % 	( 1.00) 	( 1.1) 	(  1 .21) 

1. 20 	 1.77. 	 . 

1.9„:) 	 2.17 
6.02 	 6.77 

Oxygen, by difference ...... % 	7.85 	 8.84 	 9.48 

Heating value: 

	

113/kg 	28.11 	 31.63 	 33.93 

	

kcal/kg 	6714 	 7556 	' 	8105 

	

Btu/lb 	12085 	 13601 	 14580 

Hardgrove grindability index 	 54 

Free swelling index (FSI) 	 5.0 

Moisture (as rec'd) 

Adherent 	 % 

°C 
no 
oc 

e') r 

Ash Fusibility temperature 
Initial 	UPSIUMUU01111111111Unflan 

Spherical ................. 
Hemispherical 
Fluid uuxuunteuutimenuannunon 

Reducing 
1096 
1107 
1110 

1121 

Oxidizing 
1449 
1460 
1466 

1468 

Notes: 





Product name 
Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 

60 

THOMAS BROGAN AND SONS CONSTRUCTION LTD. 
Brogans Mine; Lower Bonar (Lloyd Cove) Seam; Sydney Coalfield 

Point Aconi, Cape Breton County, Nova Scotia 

Sampling date 	 7-05-84 

Sampling location 	 Mine (surface) 

ERL number 	 3187-84 

Rank of coal umanunnovuustuuonnu 	 High-volatile A bituminous 

Dry Ash Free 

38..61 
61.39 

79.82 

- 

( ?.00) 

1.63 

8.'28 

Proximate analysisg 	 As Rec'd 	Dry 
9.33 

Ash 	UOUUUMUNUSIUU(SURIIII.UUUMU11 	 "in 	4 C:■ 
q 	 7.63 

	

32.34 	 35.67 

	

51.42 	 56.70 

UltimaLeg 
Carbon ..unumunuumuununnuoun 	 13. 73 
Hyd r ogen outsumunnunnumaegun 	 4.82 
Suiphur (Pyratic) .......... % 	( 	 ( 2.68) 

(Sulphate) .......... % 	( 0..11) 	( 
(Organic) 	nnn 	nnu.n  % 	( 1.68) 	( 1.8b) 

1.23 	 4.66 

Nitrogen 	 % 	1.37 	 1.51 
Ash 	.muunfeauunumnunnunutenuan 	

L 7.63 
Oxygen, by difference ...... % 	6.94 	 7.65 

Heating valueg 

	

MJ/kg 	28.69 	 31.65 	 34.26 

	

kcal/kg 	6854 	 7559 	 818...z. 

	

Btu/lb 	12337 	 13605 	 14729 

Hardgrove grindability index 	 55 

Free swelling index (FSI)  un n nu 	 6.5 

Moisture (as rec'd) 
4.00 I nherent OUVUOUUMUnUUU0174UUU 

Adherent nunnuunumnuunnnounu 	Sn 33  

Ash Fusibility temperature 	 Reducing 	 Oxidizing 
Initial 	 DC 	1049 	 1404 
Spherical ................. DC 	1057 	 1413 
Hemispherical ............. DC 	1107 	 1416 
FlUid UPUOUMUUUSIUMUMbUllille DC 	1185 	 1418 

Notes 



Product name 
Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 
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THOMAS BROGAN AND SONS CONSTRUCTION L•D. 
Brogans  Mi net;  Lower Sonar (Lloyd Cove) Seamu Sydney Coalfield 

Point Aconi, Cape Breton County, Nova Scotia 

_ 	 - 	• _ 	_ ____ 

Sampl i n g date 	 7-05-84 
Sampling location 	 Mine (surface) 

ERL number 	 3187-84 

Ash analysis, per cent 

Si02 	 27.66 
Al203 	 11.94 
Fe203 	 51.18 
Mn 304  
TiO2 	 0.58 
P205 	 1.04 
Ca° 
MqO 	 0.71 
SO3 	 1.23 
Na20 	 0.36 
K20 	 1.12 
Sr° 	 - 
BaO 	 0.04 
Loos on fusion (LOF) 	 0.13 

Volatile trace element analysis ug/g (ppm) 

Hg 	 0.14 
Ci 	 1500 

76. 
Br 
As 
Se 

Non-volatile trace element analysis ug/g (ppm) 

Ba 
Sr 
V 
Mn 
Cr 

No  



" Product name 
Screen opening ,mm 
(Screen opening ,in) 

Nut 
Si  x 6.4 ,sq 
2 x 1/4 ,sq 

Proximate analysisg 
MOi StUre anunuuunnumunuuunn % 

Ash nuonnumuumunnuommunulgu % 

Fi cd  carbon ............... % 

As Rec'd 
9.65 

10.67 
31.08 

48.60 

Dry 

11.81 
34.4o 

53.79 

69.19 
4.56 

( 3.35) 
( 0.21) 
( 2.06) 
5.62 

1.;7 

11.81 
7.4b 

Dry Ash Free 

79.00 

61..00 

78.46 

5.17 

( 2.34) 

1  

8.45 

29.95 
7152 
12874 

33.96 
8110 

14599 

4.17 

er: 48• 	• 
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THOMAS BROGAN AND SONS CONSTRUCTION LTD. 
-Brogans Mine; Lower Sonar (Lloyd Cove) Seam; Sydney Coalfield 

Point Aconi, Cape Breton County, Nova Scotia 

Sampling date 	 7-05-84 
Sampling location 	 Mine (surface) 

ERL number 	 3188-84 

Rank of coal numn.unannumounnun 	 High-volatile A bituminous 

Ultimateg 

Carbon nnumunnamounnu•enuumn 	 62.51 

Hyd rogen "Mon.* UUUUU UUMURU•0 	 4.12 
Sulphur (Pyritic) .......... % 	( 3.02) 

(Sulphate) .......... % 	( 0.19) 
(Organic) ........... % 	( 1.86) 

5.08 

Nitrogen ................... % 
Ash onwounuannutgnunununnunon % 

Oxygen, by difference  nnnnnn % 

Heating valueg 

	

1'13/kg 	27.06 

	

kcal/kg 	6462 

	

Btu/lb 	11632 

Hardgrove grindability index 	 56 

Free swelling index (FSI) 

Moi  sture  ( • s rec'd) 

1.24 

10.67 
6.73 

6.0 

I nherent  n n n n  nnnnnn 11 1 I on 14 	 .7 	 U 

Ash Fusibility temperature 	 Reducing 
1060 

Spherical uununununnuowanun ceC 	1071 
Hemispherical ............. c3 C 	1085 

1207 

Notes g 

Oxidizing 
1377 
1404 

1407 
1416 



Product name 
Screen opening ,mm 
(Screen opening ,in) 

Nut 
51 x 6.4 ,sq 
2 x 1/4 ,sq 
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THOMAS BROGAN AND SONS CONSTRUCTIOWLTD. 
Brogans Mine Lower  Sonar  (Lloyd Cove) Seamy  Sydney Coalfield 

Point Aconi, Cape Breton County, Nova Scotia 

Sampling date 	 7-05-84 
Sampling location 	 Mine (surface) 

ERL number 	 3188-84 

Ash analysis, per cent u 

Si02 	 34.43 
Al203 	 13.19 
Fe203 	 42.67 
Mn304 
TiO2 	 0.61 
P205 	 0.76 
Ca0 	 1.61 
Mg0 	 0.99 
503 	 1.06 
Na20 	 0.34 
K20 	 1.79 
Sr° 	 - 
Ba0 	 0.09 
Loss on fusion (LOF) 	 0.79 

Volatile trace element analysis ug/g (ppm) 

Hg 	 0.17"; 
Ci 	 270 
Fr 	 80. 
Br 
As 
Se 

Non-volatile trace element analysis ugig (ppm) 

Ba 
Sr 
V 
Mn 
Cr 

Notesu 



Sampling date 
Sampling location 

7-05-04 
Mine (surface) 

ProdUct name 
Screen opening ,mm 
(Screen opening ,in) 

Fines 
Minus 6.4 ,sq 
Minus 1/4 ,sq 

WHHUU 

"/ 
auom / 

II 	 11 	 II 	 11 

H It It 

18 	 It 	 11 	 1.1 

	

It It 	 It tt 

54.87 
3.57 

( 3.26) 
( 0.23) 
( 1.78) 

ui 

	

63.48 	 77.82 

	

4.13 	 5.06 
( 3.77) 
( 0.27) 
( 2.06) 
6.10 

It 11 It 

II 88 

It P 

	

II 	 It 

11 It P ( 2.53) 

"/ 
In  

HP //PP 87 

111118 	 YU 

tl 	 IS 

"/ 
/ 
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5.0 

it U II 	 11 

I 	 .11 	 11 	 11 	 11 

11 	 H 	 LI 

	

ry. 	 RI 

	

el 	 ti 

11 N 

tt 

viola 

wite 

6 ,4 

THOMAS BROGAN AND SONS CONSTRUCTION LTD. 
Broùans Mine; Lower Sonar (Lloyd Cove) Seam; Sydney Coalfield 

Point Acon i, Cape Breton County, Nova Scotia 

ERL number 	 3189-84 

Rank of coal unnottuunnuunumpon 	 High-volatile A bituminous 

Proximate analysisg 

Ash 	munnuneselununnumununuunun 

Volatile nuounelnunununnnunnu Yos 

Fixed carbon ............... % 

As Rec'd 
13.57 
15.93 
27.26 
43.24  

Dry 	Dry Ash Free 

18.43 
31.54 	 38.67 

61.33 

Ultimateg 
Car bon ............. 
Hydrogen ........... 
Sulphur (Pyritic) .. 

.(Sulphate) 
(Organic) ... 

Oxygen, by difference 

Heating valueg 

1.05 
15.93 
5.75 

	

1.21 	 1.48 
10.43 

	

• 6.65 	 8.15 

MJ/kg 
kcal/kg 
Btu/lb  

	

23.77 	 27.50 

	

5677 	 6568 

	

10218 	 11822 

33.71 
8052 
14493 

Hardgrove grindability index 

Free swelling . index (FSI) 

Moisture (as rec'd) 
3.13 

Adherent .nnnn nnnnnnnnnnnnn 

Ash Fusibility temperature 
Initial ........ 
Spherical UnnUnn 

Hemispherical .. 
Fl uid 	1111141111111.811/111111PIZ 	 11118/ 1117  

10.44 

Reducing 	 Oxidizing 
e3C 	1054 	 1338 
oc 	1096 	 1385 
oc 	1210 	 1399 
oc 	1224 	 1410 

Notesg 



Product name 
Screen opening ,mm 
(Screen opening ,in) 

Fines 
Minus 6.4 ,sq 
Minus 1/4 ,sq 
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THOMAS BROGAN AND SONS CONSTRUCTION LTD, 
Brogans Mine; Lower Sonar (Lloyd Cove) Seam; Sydney Coalfield 

Point Aconi, Cape Breton County, Nova Scotia 

Sampling date 	 7-05-84 
Sampling location 	 Mine (surface) 

ERL number 	 3189-84 

Ash analysis, per cent 

8102 	 42.48 
Al203 	 15.22 
Fe203 	 32.97 
Mn 304 	 - 
1102 	 0.65 
P205 	 0.5 
Ca° 	 1.11 
Mg0 	 0.89 

0.58 
Na20 	 0. 7.9 
K20 	 2.41 
Sr° 	 - 
Ba0 	 0.11 
Loss on fusion (LOF) 	 0.39 

Volatile trace  ci ornent  analysis ughl (ppm) 

Hg 	 0.11 
Cl 	 220 

112. 
Br 	 - 
As 
„Je 

Non-volatile trace  cl ornent  analysis ug/g (ppm) 

Ba 
Sr 
V 
Mn 
Cr 

No  



Sampling date 
Sampling location 

7-05-84 
Stockpile 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

Slack 
38 x 28 mesh ,sq 
1 1/2 x 28 mesh ,sq 

Dry Ash Free Dry 

6.30 

57.58 

/0.6/ 
5.2/ 

( 1.15) 
( 0.04) 
( 0.82) 
2.01 

1.84 
6.10 
6.11 

38.60 
61 n 32 

83 „ 70 
„ ( 1 

( 0.88) 

1.96 

6.81 

1.50 
4.52 
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SELMINCO INC. 
Coal Reclamation Project; Princess Dump; Sydney Coalfield 

Sydney Mines, Cape Breton County, Nova Scot. la  

ERL number 	 3192-84 

Rank 04:  coal .nummumunnuunuonuoun 	 High-volatile A bitumi nous  

Proximate analysisg 	 As Rec'd 
Moisture PROUUOUUOIRmUllu ««««« */14 	6.02 
Ash RUUMMUUUMMU UUUUUU UMUNKU. 

Volatile u.nunnumunmuuununvu 	 34.14 
Fixed carbon ............... % 	54.11 

Ultimateg 
Carbon uunnununnounnwuumunan 	 73.93 
Hydrogen ................... % 	4.95 
Sulphur (Pyritic) .......... % 	( 1.08) 

(Sulphate) .......... % 	( 0.04) 
(Organic) alum:anus...van 	 ( 0.77) 
Total 	11.11111400MUNUMUM 	 1.89 

Nit rogen UhROUUUMUUUMOUSI . UKOM YL1 

Ash ........................ % 
Oxygen, by difference  nnnnnn % 

Heating valueg 

1.73 
5.73 
5.74 

	

Mj/kg 	31.45 	 33.47 	 35.64 

	

kcal/kg 	7512 	 7993 	 0513 

	

Btu/lb 	13522 	 14380 	 15323 

Hardgrove grindability index 	 57 	. 

Free swelling index (FSI) 	 8.0 

Moisture (as rec'd) 
I nherent UnUOUUUMUU1111124UUM 

Adherent .UntilloMMUnt.mflRUUUllu 

Ash Fusibility temperature - 	Reducing 
1057 

Spherical ununnammuunuttnann aC 	.1152 
Hemispherical ............. °C 	1260 
Fluid UUURUOUPRUSINUOUURRUUR °C 	1318  

Oxidizing 
1371 
1399 
1404 
1413 

Notes 



Product  naine  
Screen opening ,mm 
(Screen opening ,in) 

Slack 
38 x 28 mesh ,sci 
1 1/2 x 26 mesh ,sq 
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SELMINCO INC.  
Coal Reclamation Project Princess Dumpq Sydney Coalfield 

Sydney Mines, Cape Breton County, Nova Scotia 

Sampling date 	 7-05-64 
Sampling location 	 Stockpile 

ERL number 	 3192-84 

hsh analysis, per centu 

Si02 	 37.06 
Al203 	 1902. 
Fe203 	 34.74 
vi ii  304 	 - 
TiO2 	 1.14 
P205 	 0.41 
Ca0 	 1.19 
Mg0 	 0.83 
803 	 0.97 
Na20 	 0.45 
K20 	 1.41 
Sr0 	 0.02 
Ba0 	 0.17 
Loss on fusion (LOF) 	 1.25 

Volatile trace element analysis ug/g (ppm) 

Mg 	 0.'P3 
Cl 	 1270 

Br 
As 
Se 

Non 	volatile trace element analysis ug/g (ppm) 

Ba 
Sr 
V 
Mn 
Cr 

Notesu 



Product name 
Screen opening ,mm 
(Screen opening ,in) 

Slack 
38 x 28 mesh ,sq 
1 1/2 x 28 mesh ,sq 

:6.44 
63.56 

83.60 
5.79 

( 0.94) 

	

1.77 	 1.07 
5.36 

	

6.69 	 7.07 

7.5 

1.72 
5.68 
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SELMINCO INC. 
Coal Reclamation Project; Summit Dump; Sydney Coalfield 

New Waterford, Cape Breton County, Nova Scotia 

Sampling date 	 7-05-84 
Sampling location 	 Stockpile 

ERL number 	 3193-84 

Rank of coal .................. 	 High-volatile A bituminous 

Proximate analysisg 	 As Rec'd 	Dry 
Moisture upunsmuslouvuunstununu % 	7- .40 
Ash U.UMUUHUMURUUUOUU0nUMMI! 	 4- .96 	 5.36 
Volatile ununnutounvemenuuntrun  X 	3- 1.93 	 34.48 
Fixed carbon seuunnoutgunumuun V'et 	 5- 5.71 	 60.16 

Unimateg 

	

Carhun munumunnultuanun«annum  X 	7- 3.27 	 79.12 

	

Hydrogen P181 , , UPOUMUUMNUM.Unel  X 	5- .o7 	 5.10 

	

Sulphur (Pyrit1L) .......... "/. 	( 0.59) 	( 0.64) 

	

(SUlPhatn) munutounman  X 	( 0,05) 	(  0 u05) 
(Organin) vuunnnunxtru 	 ( Ou82) 	( 0,89) 

	

Total  nunnnumuunnum. Yor 	 1- .16 	 1.58 

Dry Ash Free 

Nitrogen OUUUMUMPURNUPPRW1214 	 1- .64 
Ash ........................ X 	4- .96 
Oxygen, by difference 	 6.'20 

Heating valueg 

	

NJ/kg 	:31.06 	 33.54 	 35.44 

	

kcal/kg 	7418 	 8010 	 0464 

	

Btu/lb 	1M352 	 14410 	 15235 

Hardgrove grindability index 

Free swelling index (FSI) 

Moisture (as rec'd) 
Inherent et Li UUUU 	 U 	 714 

Ash Fusibility temperature 	 Reducing 	 Oxidizing 
Initial uumsaunu uuuuuu numuun °C 	1066 	 1379 
Spherical nuntsnoupnouuununu CPC 	. 1141 	 1407 
Hemispherical ............. °C 	1304 	 1410 
Fluid Unft17111111.111UNPUUUSIUMUOU 	 9:0 1 ..21 1410 

Notes:: 



Sampling date 
Sampling location 

7-05-84 
Stockpile 

Product name 
Sc in  opening ,mm 
(Screen opening ,in) 

Slack 
38 x 28 mesh ,sq 
1 1/2 x 28 mesh ,sq 
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SELMINCO INC. 
Coal Reclamation Project; Summit Dump; Sydney Coalfield 

New Waterford, Cape Breton County, Nova Scotia 

ERL number 	 3193-84 

Ash analysis, per cent 

S102 
Aï 203 	 20.52 
Fe20 -2, 	 25. 48 

- 
-1102 	 1.12 
P205 
Ca° 	 1.55 
Me 	 0.66 

1.11 
Mq20 	 0.54 

2.01 
Sri.) 	 0.05 

0.06 
I osc; on -fusion  (LOF) 	 1.0.1 

Volatile trace element analysis ug/g (ppm) 

Hg 	 0.15 
Ci 	 3010 

Si,  
Br 	 - 
As 	 - 
Se 

Non-volatile trace  ai amant anal ysis ug/g (ppm) 

Ba 
Sr 
V 
Mn 
Cr 

Notesu 



Product name 
Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 

Dry 	Dry Ash Free 

9 07  

	

36.84 	 40.61 

	

53.89 	 59.39 

	

70.63 	 77.85 

	

4.75 	 5.24 
( 4.74) 
( 0.18) 

( 1.22) ( 1.35) 
6.14 

	

1.59 	 1.75 
9.27 

	

7.62 	 0.40 
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PIONEER COAL CO. LTD. 
Novaco Mine Upper Sydney Main (Harbour) Seam Sydney Coalfield 

Point Aconi, Cape Breton County, Nova Scotia 

Sampling date 	 7-05-84 
Sampling location 	 Mine ( surf 

ERL number 	 3190-84 

Rank of coal 	 High-volatile A bituminous 

Proximate analysis: 	 As Rec'd 
6.47 
0.67 

34.46 
50.40 

Ultimateu 

Carbon 	 % 	66.06 
Hydrogen unnuntluesauxuunumuvu 	 4- .44 

	

Sulphur (Pyritic) .......... % 	( 4.43) 

	

(Sulphate) .......... % 	( 0.17) 

	

(Organic) ........... % 	( 1.14) 
Total nuesumnsInnuttunu 	 5- .74 

Nitrogen R11181100 0IIUMUUMUUntl 	 1- .49 
Ash onnètnnunnunuouuumuuuranu 7.  8- .67 
Oxygen, by difference ...... % 	7.13 

Heating valueu 

	

NJ/kg 	,-:0 -J,,r 

	

,,,...,, 	 31.26 	 34.45 

	

kcal/kg 	6983 	 7466 	 8228 

	

Btu/lb 	12569 	 13438 	 14811 

Hardgrove grindability index 	 56 

Free swelling index (FSI) 

Moisture (as rec'd) 
Inherent U.NUUMUIOUUUMUUUNUU % 4.06 

2.41 

Ash Fusibility temperature 	 Reducing 
1135 

Spherical OUOUURNUOPOUUMOU QC 	1157 
Hemispherical ............. °C 	• 1196 

1235 

Oxidizing 
1457 
1466 
1468 
1474 

Notes  u Novaco Mine is owned by Novaco (a wholly owned Provincial Crown 
Corp.) and operated by Pioneer Coal Co. Ltd. 



Product name 
Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 
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PIONEER COL.. CO. LTD. 
Novaco Mine; Upper Sydney Main (Harbour) Seam; Sydney  Goal -Field 

Point Aconi, Cape Breton County, Nova Scotia 

Sampling date 	 7-05-84 
Sampling location 	 Mine (surface) 

ERL number 	 3190-84 

Ash analysis, per cent 

8102 
Al203 	 9.0% 
I e207. 	 74 .35  
Mn -M1 	 - 
1. 102 	 0."b 
P205 	 0.J6 
Ca0 	 .1.20 
MqO 	 0.74 
SOD 	 0.82 
Na20 	 0. 
[ 	 0.40 
5r0 	 - 
12.a0 	 0.06 
LUSS on fusion (LW-) 	 0.75 

Volatile trace  al amant  analysis ug/g (ppm) 

0.28 
2610 

Non-volatile trace element analysis ug/g (ppm) 

Ba 
Sr 
V 
Mn 
Cr 

Hg 
 Cl 

Br 
As 
Se 

Notesr, 



Sampling date 
Sampling location 

7-05-84 
Mine (surface) 

Sampled from stockpile 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

Slack 
Minus 51 ,rd 
Minus 2 ,rd 

5.0 
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PIONEER COAL CO. LTD. 
Novaco Mine Upper Sydney Main (Harbour) Seariq Sydney Coalfield 

Point Acon i, Cape Breton County, Nova Scotia 

ERL number 	 3191-84 

High-volatile A bituminous 

Proximate analysisg 	 As  Reu'd 	 Dry 	Dry Ash Free 
Moisture UnnUISUUISUUUnntinnIgnU X! 	8.38 
Ash ........................ % 	17.50 	 13.64 
Volatile ................... % 	32.88 	 35.89 	 4 1 .56 
Fixed carbon ............... % 	46.24 	 1,5n.17 	 58.44 

Ulti ma teg 

	

Carbun "oununnumuuuunuunnun X, 	61.44 	 67. 06 	 77 .65 

	

Hydrogen ................... % 	1.20 	 1.58 	 5. 30 

	

Suiphur (Pyrilit) .......... % 	( 4.4) 	( 4.74) 	 .... 

	

(Sulphate) .......... % 	( 0.16) 	( 0. 1 8) 	 .... 

	

(Organic) ........... % 	( 1.09) 	( 1.19) 	( 1-17) 

	

-Iota] .............. % 	5.59 	 6.10 	 ... 

Nitrogen anuumunnumuunnunun 	 1.43 	 1.56 	 1.81 . 
PiSh OMUO.UUMUUMOUPUPOUSIMM81.il  nig 	 12.50 	 13.64 
Oxygen, by difference  u n n n % 	6.47 	 7.06 	 8.18 

Heating value:: 

	

Mj/kg 	27.14 	 29.63 	 34.30 

	

kcal/kg 	6403 	 7076 	 8193 

	

Btu/lb 	11669 	 12737 	 14748 

Hardgrove grindability index 

Free swelling index (FSI) 

Moi cure (as rec'd) 
7  

4.67. 

Ash Fusibility temperature 	 Reducing 	 Oxidizing 
1099 1421 • 

Spherical uuunssuununnuunun. nC 	1116 	 1435 
Hemispherical ............. "C 	1132 	 1438 
Fluid nouunnuunnumuusruntennu °C 	1282 	 1449 

Notes:: Novaco Mine is owned by Novaco (a wholly owned Provincial Crown 
Corp.) and operated by Pioneer Coal Co. Ltd. 



Product name 
Screen opening ,mm 
(Screen opening ,in) 

Slack 
Minus 51 ,rd 
Minus 2 ,rd 

PIONEER COAL CO. LTD. 
Novaco Mine;; Upper Sydney Main (Harbour) Seaw.; Sydney Coalfield 

Point Aconi, Cape Breton County, Nova Scotia 

Sampling date 	 /-05-84 
Sampling location 	 Mine (surface) 

Sampled from stockpile 

ERL number 	 3191-04 

Ash analysis, per cent 

Si 02 	 35,, 90 

15.70 
Ue203 52.46 
'In :3C:)4 

1102 	 0.49 
P205 	 0.15 
Ca0 	 0.8/ 
Mgt) 	 0.71 
b03 	 0.58 
Na2U 
K20 
Sr0 	 - 
8a0 	 0.05 
Loss on fusion (LA:IF) 	 0.56 

Volatile trace element analysis ug/g (ppm) 

0.29 
C:I. 	 1810 
F 	 .48. 
Br 
As 	 - 
Se 

Non 	volatile trace element analysis ug/g (ppm) 

br 

Mn 

Cr 

Notes 



Product name 
Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 

7 4 

PIONEER COAL CO. LTD. 
Novaco Mine; Lower Sydney ,Main (Harbour) Seam; Sydney Coalfield 

Point Aconi, Cape Breton County, Nova Scotia 

Sampling date 	 5-06-84 

Sampling location 	 Mine (surface) 

ERL number 	 3360-84 

Rank of coal nouuntentsuonnuummun High-volatile A bituminous 

Proximate analysis.: 	 As Rec'd 	Dry 	Dry hsh Free 

Moisture ................... % 	7.99 
hsh uum«Panussununnunuouounuu % 	9- .00 	 10.65 
Volatile UUKUUUtioUOUUUUMUUUU  Y. 	.32.86 	 35.71 	 39.97 

Fixed carbon munnuumuununnolls % 	 •19.38 	 53.64 	 60.03 

U11. 1maLeg 

	

Car- bon PUOUMUUUMMUUOUSIUUDUO % 	67.00 	 72.02 	 8.1. 1J0 

	

Hydrogen nuuumuunnouuunnuann Yu 	1- .53 	 I.92 	 5.51 

	

Sulphur (Pyritic) .......... % 	( 1.97) 	( 2.11) 	 - 

	

(Sulphate) .......... % 	( 0.09) 	( 0.09) 	 - 

	

(Organic) ........... % 	( 0.87) 	( 0.91) 	( 1.06) 

	

2.92 	 3.17 	 - 

	

1.54 	 1.67 	 1.87 
Ash IgUbINUPUIJOUUUUUNONUMUUUPU  Y .. 	9- .80 	 10.65 	 - 
Oxygen, by difference ...... % 	6.. 23 	 6.77 	 7.58 

Heating  value.' 

	

MJ/kg 	27.94 	 ..,0.6 	 33.98 

	

kcal/kg 	6673 	 7252 	 8116 

	

Btu/lb 	12011 	 13053 	 14609 

Hardgrove grindability index 	 50 

Free swelling index (FSI) 	 - 5.0 

Moisture (as rec'd) 
I nherent MU 01,084. um UUM.111Innuis % 

Adherent ................... % ;.61 

Ash Fusibility temperature 	 Reducing' 
Initial UntlUOMUYOUISUUMUUU °C 	1068 
Spherical munnunpuvounumumn °C . 	1177 
Hemispherical ............. °C 	1338 
Fluid ..................... °C 	1368  

Oxidizing 
1385 
1402 
1404 
1421 

Notes: Novaco Mine is owned by Novaco (a wholly owned Provincial Crown 
Corp.) and operated by Pioneer Coal Co. Ltd. 



Product name 
Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 
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PIONEER COAL CO. LTD. 
Novaco Mine Lower Sydney Main (Harbour) Seam Sydney Coalfield 

Point Aconi, Cape Breton County, Nova Scotia 

Sampling date 	 5-06-84 
Sampling location 	 Mine (surface) 

ERL number 	 3360-84 

Aeh  analysis, per cent: 

Si02 
22.08 

Fe203 
Mn304 
TiO2 	 0.79 
P205 	 - 
Ca0 	 1.06 
MgO 	 1.23 
S03 	 1.43 
Na20 	 0.43 
K20 	 2.45 
Sr0 	 0.01 
Ba0 	 - 
Loss on fusion  (LOF) 	 0.86 

Volatile trace element analysis ug/g (ppm) 

Hg 	 0.16 
Cl 	 1850 
F 	 49. 
Br 	 - 
As 
Sc 

Non-volatile trace element analysis ug/g (ppm) 

Ba  
Sr 
V 
Mn 
Cr 

No  





COAL ANALYSES - NEW BRUNSWICK 



Sampling date . 
Sampling location 

5-04-84 
Dragline 

9W 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

Seam Sample 

26.08 
6228 
11211 

34.79 
8309 
14956 

Dry 

2.5.04 
29.92 
45.04 

59.89 
3.79 

( 7.49) 
( 0.00) 
( 1.21) 
8.70 

0.87. 
25.04 
1.75 

Dry Ash Free 

"2.9.92 
60.08 

79.90 
5.06 

( 1.61) 

1.11 
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, N.B. CO AL.  LIMITED 
Dragline Operations; Minto/Chipman Area; Minto Coalfield 

Minto, Sunbury/Queens Counties, New Brunswick 

ERL number 	 2799-84 

Rank of coal nnunnenunwoonmatuunto 	 High—volatile A bituminous 

Proximate analysisg 	 As Rec'd 
Moisture  nnnnn ....... 	 % 	2.92 
Ash unumuuuumuuuusounnnuuuuun % 	24.31 
Volatile puuunnununuunuudennu % 	29.05 
Fixed carbon ............... % 	43.72 

Ultimateu 

	

Carbon ...anunnoquuumuuununnu % 	58.14 
Hydrogen 	 % 	3.68 

	

Sulphur (Pyritic) .......... % 	( 7.27) 

	

(Sulphate)  nnnnnunnnn  % 	( 0.00) 

	

(Organic)  nnnnnuuuu..0  % 	( 1.17) 

	

Total unununuumunuun % 	8.45 

Nitrogen uunnunuuunumunuunun % 

A .dh uunnumununnumuuunuununou % 

Oxygen, by difference 	 % 

Heating  value::  

	

Mj/kg 	25.31 

	

kcal/kg 	6046 

	

Btu/lb 	10883 

Hardgrove grindability index 	 58 

Free swelling index (FSI) 

Moisture (as rec'd) 

0.81 
24.31 
1.70 

6.5 

Inherent unuuunuunuunnuuumun % 

Ad h er en t uunuunnunuuu uunuun 

Ash Fusibility temperature 
Initial 	..nnnun.. n unuunnnnnnn DC 
Spherical UMUUNUROMU UUUUUU H DC 
HeMiSPheriCal nUMUNISU• UMUOU aC 
Fluid nuumuuunuununuumuunuu DC 

0.68 
2.24 

Reducing 
1027 
1029 
1071 
1127 

Oxidizing 
1332 
1382 
1393 
1399 

Notes:: 



5-04-84 
Dragline 

9W 

Seam Sample 

Br 
As 
Se 
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N.B. COAL LIMITED 
Dradline Operations; Minto/Chipman Area; Minto Coalfield 

Minto, Sunbury/Queens Counties, New Brunswick 

Sampling date 
Sampling location 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

ERL number 	 2799-84 

Ash analysis, per cent: 

8102 	 36.89 
Al203 	 11.53 
Fe203 	 39.43 
Mn304 	 - 
TiO2 	 0.64 
P205 	 1.37 
CaO 	 3.18 
Mg0 
SO3 	 2.44 
Na20 	 0.19 
K20 	 1.29 
Sr0 	 - 
Da0 	 0.12 
Loss on fusion (LOF) 	 0.49 

Volatile trace element analysis ug/g (ppm) 

Hg 	 0.92 
Ci 	 230 

239. 

Non-volatile trace element analysis ug/g (ppm) 

Ba 
Sr 
V 
Mn 
Cr 

Note'n 



Product name 
Screen opening ,mm 
(Screen opening ,in) 

Seam Sample 

Dry 	Dry Ash Free 

15.29 
32.96 
51.75 

38.91 
61 09 

68.74 	 81.15 
4.28 	 5.05 

( 9.06) 	 - 
( 0.00) 

( 0.91) 	( 1.08) 
9.97 

	

0.82 	 0.97 
15.29 

	

0.90 	 1 06 

0.45 
0.2.8 
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N.B. COAL LIMITED 
Dragline Operations Minto/Chipman Ars.a5 Minto Coalfield 

Minto, Sunbury/Queens Counties, New Brunswick 

Sampling date 	 4 	04-84 
Sampling location 	 Dragline 

500 

ERL number 	 2800-04 

Rank 	of 	coa]. 	tl 	 at I/ at al II It SI II ta ta n 1.1 LI .17 High-volatile A bituminous 

Proximate analysis: 	 As Rec'd 
Moi  sture ..............•.... % 	0.83 

15.16 
Volatile nunu.ounnuoununnuun Yes 	 32.69 
Fixed carbon ............... % 	51.32 

Ult imate: 
Carbon 	U(1.11.11.11..11.11.1111.11NUM 	% 	68, 
Hydrogen nnu. 	 .11.111.1711 % 	 4.24 

	

Sulphur (Pyritic) .......... % 	( 8.99) 

	

(Sulphate) .......... % 	( 0.00) 
(OrganiC) 	 % 	( 0.91) 

	

Total 0.11.11.1111.111“1011 % 	 9.89 

Nitrogen .11110.....1101.111111.Muu % 	 0.81 
15.16 

Oxygen, by difference ...... % 	0.89 

Heating value: 

	

MJ/kg 	29.83 	 7:;0.08 	 35.50 

	

kcal/kg 	7124 	 7183 	 8480 

	

Btu/lb 	12823 	 12930 	 15264 

Hardgrove grindability index 	 63 

Free swelling index (FSI) 	 7.0 

Moisture (as rec'd) 

Adherent 	 % 

Ash Fusibility temperature 	 Reducing 
Initial 	 nC 	1082 

1091 
Hemispherical ............. °C 	1096 

1141 

Oxidizing 
1441 
1441 
1442 

1442 

Notes: 



Product name 
Screen opening ,mm 
(Screen opening ,in) 

Seam Sample 

Br 
As 
Se 
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N.B. COAL LIMITED 
Dragline Operations MintoiChipman Area Minto Coalfield 

Minto, Sunbury/Queens Counties, New Brunswick 

Sampling date 	 4-04-84 
Sampling location 	 Dragline 

500 

ERL number 	 2800-84 

Ash analysis, per cent 

Si 02 	 15.60 
Al203 
Fe203 	 72.09 
Mut :304 	 - 
1i02 	 0.29 
P205 	 o.b9 
Ca0 	 1.51 
Mg0 	 - 
SO3 	 1.42 
Na20 	 0.05 

1,.20 	 0.42 
Sr° 
Ba0 	 0.04 
Loss on fusion (LOF) 	 0.80 

Volatile trace element analysis ug/g (ppm) 

Mg 	 0.70 
Ci 	 210 

61. 

Non 	volatile trace element analysis ug/g (ppm) 

Ba 

Sr 
V 

Mn 
Cr 

Notes::  



Sampling date 
Sampling location 

4-04-84 

Grand Lake Power Station (NBEPC) 

Dragline 500 

Product name 
Screen opening ,mm 

(Screen opening ,in) 

Mine Run 

Dry Ash Free 

39.76 
60.24 

79.04 

1.98 

( 0.97.) 
••••••• 

0. 00 

0.91 

Dry 

29.73 
45.04 

59.10 
3.72 

( 9.94) 

( 0.02) 
( 0.69) 

10.65 

0.60 

0.70 

34.72 
8293 

14927 

25.96 
62 (1 1 
11161 
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N.B. COAL LIMITED 
Dragline Operations; Minto/Chipman Area; Minto Coalfield 

Minto, Sunbury/Queens Counties, New Brunswick 

ERL number 	 2801-84 

Rank of coal ampunnunnuumunanum 	 High-volatile A bituminous ,  

As Rec'd 
2.21 

24.67 
29.07 
44.04 

Proximate analysis: 
MOi stUre MUMU*NnUaUtIUUMBRUUUU 

Ash 	81.1.12UPUUMUUNS.MUPUUPPUPUU 

Volatile UURUUnUt1.18U KKKKKKKK % 

Fixed carbon nununnumnpumunu nie 

Ultimate: 
Carbon 	UUUUU 	 Y. 	57.79 
Hydrogen ....... 	..... 	% 	3.64 

	

Sulphur (Pyritic) .......... % 	( 9.72) 

	

(Sulphate) .......... % 	( 0. (:12) 
(Organic) ........... % '( 0.68) 

Total 	...... ....... % 	10.41 

Nitrogen meonnumuumumunu.uxun Y.  
Ash umnwomuunn...«.npuunnumum 

Oxygen, by difference 	 % 

Heating value: 

0.59 
24.67 
0.68 

113/kg 
kcal/kg 
Btu/lb 

Hardgrove grindability index 

Free swelling index (FSI) 

Moisture (as rec>d) 
Inherent .......... 	 Unte 

Adherent • 	UUUUUUUUUUUU 	 Y.  

25.39 
6063 
10914 

63 

7.0 

0.48 

1.73 

Ash Fusibility tempera 
Initial 
Spherical UNOUNNUIOU 

Hemispherical ..... 

Fluid 

turc 	 Reducing 
..... 	 1082 

..... 	c)C 	1093 
DC 	1152 
	 pc 	1210 

Oxidizing 
1416 
1418 
1421 
1427 

Notes: 



Sampling date 
Sampling location 

4-04-84 
Grand Lake Power Station (NBEPC) 

Dragline 500 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

Mine Run 
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N.B. COAL LIMITED 
Dragline Operations; Minto/Chipman Area Minto Coalfield 

Minto, Sunbury/Queens Counties, New Brunswick 

ERL number 	 2801-84 

Ash analysis, per cent: 

Si02 	 29.70 
Al203 	 11.59 
Fe203 	 50.09 
Mn304 
TiO2 	 0,54 
P205 	 0.77 
CaO 	 1.61 
Mg0 	 1.04 
803 	 1.27 
Na2O 	 0.13 
K20 	 1.78 
Sr0 	 - 
Ba0 	 0.16 
Loss on fusion (LOF) 	 0.36 

Volatile trace element analysis ug/g (ppm) 

Hg 	 0.89 
Cl 	 210 

156. 
Br 
As 
Se 

Non-volatile trace element analysis ug/g (ppm) 

Ba 
Sr 
V 
Mn 
Cr 

Notes: 



Product name 
Screen opening ,mm 
(Screen opening  • in) 

Seam Sample 

Dry 	Dry Ash Free 

20.79 

48.81 61.62 

63.15 
3.88 

( 8.90) 
( 0.01) 
( 1.36) 
10.27 

0.70 
20.79 
1.21 

79.72 
4.90 

( 1.72) 

0.88 

1 5 3 

0.64 
7r.”00 

84 

N.. B.  COAL LIMITED 
Dragline Operations; Minto/Chipman Area; Minto Coalfield 

Minto, Sunbury/Queens Counties, New Brunswick 

Sampling date 	 5-04-84 
Sampling location 	 Dragline 

7200 

ERL number 	 2802-84 

Rank of coal .................. 	 High-volatile A bituminous 

Proximate analysisg 	 As Rec'd 
Moisture  
Ash 	 .. 	 .. . . 	 .. .................... 	X 	20.03 

29.30 
Fixed carbon 	 % 	47. 03 

Ultimateg 
60,05 

	

Hydrogen muunnnuuunnunausrunu  X 	3.74 

	

Sulphur (Pyritic) .......... % 	( 8.57) 
(Sulphate) 	 % 	( 0.01) 
(Organic) 	 % 	( 1.31) 
Total 	UnelligUnnilteRMUti 	 9.90 

0.67 
Ash 	OUU1411841.1.181111UUngultUnnamIlO 	X 	20.03 
Oxygen, by difference ...... % 	1.17 

Heating valueg 

	

NJ/kg 	26.51 	 27.52 	 34.74 

	

kcal/kg. 	6333 	 6572 	 8297 

	

Btu/lb 	11399 	 11830 	 14935 

Hardgrove grindability index 	 61 

Free swelling index (FSI) 	 6.5 

Moisture (as rec'd) 
I nherent UUMUUUSIUMUUnUMUNU 

Adherent nunomuuuumuunnammu 

Ash Fusibility temperature 	 Reducing 
Initial uMNUMUU111“UullUngUKU nC 	1057 
Spherical uneinumnanunnuauvu °C 	1074 
Hemispherical 	 DC 	1077 

1185 	,  

Oxidizing 
1404 
1416 
1418 
1438 

Notes g 



5-04-84 
Dragline 

7200 

Seam Sample 
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N.B. COAL LIMITED 
Dragline Operations; Minto/Chipman Area; Minto Coalfield 

Minto, Sunbury/Queens Counties, New Brunswick 

Sampling date 
Sampling location 

Product name 
Screen opening ,mm 

(Screen opening ,in) 

ERL number 	 2802-84 

Ash analysis, per cent u 

Si02 	 24.12 
h120 .3 	 9.20 
Fe203 	 56.0/ 

- 
1i02 	 0.17 
P205 	 1.10 
Ca0 	 2.79 
Mg0 

2.76 
Na2U 	 0.15 
P.20 	 0.70 
0ro 	 - 
BaU 	 0.04 
Loss on fusion (LOF) 	 0.52 

Volatile trace element analysis ug/g (ppm) 

Hg 	 0.59 
Cl 	 270 

175. 
Br 
hs 	 - 
Se 

Non-volatile trace element  anal  ysis ug/g (ppm) 

Ba 
Sr 

Mn 
Cr 

Notes.J 



Dr y 

24.0Q 

29.98 

46.02 

59.99 

( 9.52) 
( 0.02) 
( 

11.07 

0.6/ 
21.00 

0.5/ 

Dry Ash Free 

19.45 
60.55 

78.93 

4.87 

( 2.01) 

0.88 

0.75 

0.64 

2.06 
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.N. B. COAL LIMITED 
Dragline Operations; Minto/Chipman Area; Minto Coalfield 

Minto, Sunbury/Queens  Counti  es, Ni?w Brunswick 

Sampling date 	 4-04-84 

Sampling iodation 	 Brand  Lake Power Station (Peeipc) 
Dragline 7200 

Mine Run Product name 
Screen opening ,mm 

(Screen opening ,in) 

ERL number 	 28(1.:›-84 

Rank of coal ON1112,1111117UUMUUKRUnn 	 High-volatile A bi.tuminous 

Proximate analysisg 	 As Recrd 
MOiStUre nunsittuunvonunnunnwu 	 2.70 

Ash 	mostungnion.mumuurgu.tunonum 

Volatile mumunpunnpupunpunun 	 2- 9.17 

Fixed carbon nUNII.U.UMUMMMWW "14 	4- 4.78 

Ultimateu 

	

Carbon ..•UMUIJUI4URRUUM......  X 	5- 8.37 
Hydrogen .MUURIII»UltUOUnientln•U 

	

Sulphur (Pyritic) .......... % 	( 9.27) 

	

(Sulphate) .......... % 	( 0.02) 

	

(Organic) ...........  X 	( 1.49) 
Total UMUKUUMUUOUnn 	 10.77 

Nitrogen ...•............... % 
Ash UUMMOUNP.OUNUOUUUUUUU11•41 

Oxygen, by difference  n n n n n n % 

Heating valuer, 

O n  

0.55 

	

MJ/kg 	25.54 	 26.25 	 34.54 

	

kcal/kg 	6101 	 6270 	 8250 

	

Btu/lb 	10982 	 11286 	 14850 

Hardgrove grindability index 	 60 

Free swelling index (FSI) 	 6.5 

Moisture (as rec'd) 
Inherent e. du 	 u 	it to is 	 u u as 

Oxidizing 
1388 
1404 
1407 

1413 

Ash Fusibility temperature 	 Reducing 
Initial  nn ,nnnn.nn,,nnnnn. 	 1060 
Spherical muumanumuxounununu °C 	1068 
Hemispherical  n.,  nnnnnnnnnn  °C 	1077 

Fluid UNPUUUUNUMUSIONIIMUUM. °C 	1229 

Notas g 



Sampling date 
Sampling location 

4-04-04 
Grand Lake Power Station (NBEPC) 

Dragline 7200 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

Mine Run 

07 

N.B. COAL LIMITED 
Dragline Operations; Minto/Chipman Area; Minto Coalfield 

Minto, Sunbury/Queens Counties, New Brunswick 

CRI...  number 	 2003-84 

Ash analysis, per cent u 

Si02 	 28.31 
Al203 	 9.71 
Fe203 	 53.21 
Mn 304 	 - 
TiO2 	 0.52 
P205 	 0.68 
Ca0 	 1.93 
Mg0 	 0.80 
803 	 2.07. 
Na20 	 0.18 
K20 	 0.91 
Sr0 	 - 
Ba0 	 0.04 
Loss on fusion (LOF) 

Volatile trace element analysis ug/g (ppm) 

Hg 	 0.56 
Cl 	 270 

135. 
Br 	 - 
As 
Se  

Non-volatile trace element analysis ug/g (ppm) 

Ba 
Sr 
V 
Mn 
Cr 

Notes::  



4-04-84 

Dragline 

8200 

Seam Sample 
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N.B. COAL LIMITED 
Dragline Operations; Minto/Chipman Area Minto Coal“eld 

Minto, Sunbury/Queens Counties, New Brunswick 

Sampling date 
Sampling location 

P • oduct name 
Screen opening ,mm 
(Screen opening ,in) 

ERL number 	 2804-84 

Rank of coal .................. 	 High-volatile A bit minous  

Proximate analysisr 	 As Rec'd 	 Dry 	Dry Ash Free 
1.89 

	

14.78 	 18.02 

	

32.03 	 32.54 	 38.30 
Fixed carbon ............... % 	81.60 	 82.44 	 61.70 

Ultimate.'; 

	

CarbOn IliammU110pUutlunefUteltUnnu X. 	69.34 	 70.46 	 82.91 

	

Hydrogen ...................  X. 	4.21 	 4.28 	 8.04 

	

Sulphur (Pyritic) .........« % 	( 4.32) 	( 4.39) 	 ..... 

	

(Sulphate) .......... % 	( 0.01) 	( 0.0 1 ) 

	

(Organic) ...........  X. 	(  1 .42) 	( 1.44) 	( 1.69) 

	

5.81 	 - 

Nitrogen ................... % 	0.87 	 0.88 	 1.04 

	

14.78 	 18.02 	 - 
Oxygen, by di.fference .......  X. 	3.46 	 3.82 	 4.14 

Heating  value 

	

Mj/kg 	29.56 	 30.04 	 ,r ., 	.:, 
„:„.1.,,J 

	

kcal/kg 	7061 	 7175 	 8443 

	

}'Lu/lb . 	12709 	 12915 	 15198 

Hardgrove grindability index 	 60 

Free Swelling index (PSI)  n 	 n 	 7.0 

Moisture (as rec'd) 
0.66 
0.97'; 

Ash Fusibility temperature 	 Reducing 	 Oxidizing 
Initial ................... °C 	1016 	 1293 
Spherical ................. °C 	, 1018 	 1371 
Hemispherical ............. °C 	1068 	 1382 
F1ud 	 'C 	1113 	 1393 

Notos: 



4-04-84 
Dragline 

8200 

Seam Sample 

00 

N. B. COAL LIMITED 
Dragline Operations5 Minto/Chipman Area Minto Coalfield 

Minto, Sunbury/Queens Counties, New Brunswick 

Sampling date 
Sampling location 

Product name 
Screen opening ,mm 

(Screen opening ,in) 

ERL number 	 2804-8 •  

Ash analysis, per cent 

Si02 	 35„ 
Al203 	 10.80 
Fe203 	 37.61 
Mn304 	 - 
T102 	 0.61 
P205 	 2.19 
Ca0 	 5.114 

11g0 

803 	 73. 95 
Na20 	 t..). 23 
K20 	 0.79 
Sr0 	 - 
Ba0 	 0.10 
Luss on fusion (LOF) 	 0.91 

Volatile trace element analysis ug/g (mull) 

Hg 	 0.29 
Cl 	 '7)60 

213. 
Br 	 - 
As 

Se 

Non-volatile trace element analysis ug/g (ppm) 

Ba 
Sr 
V 
Mn 
Cr 

Notes g 



Sampling date 
,Sampling location 

4-04-84 

Grand Lake Pewer Station (NBEPC) 

Dragline 8200 

Product  naine  
Screen opening ,mm 
(Screen opening ,in) 

Mine Run 

60 

7.0 
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N. e.  COAL LIMITED 
Dragline Operations; Minto/Chipman Area; Minto Coal  field  

Minto, Sunbury/Queens Counties, New Brunswick 

ERL number 	 2805-84 

Rank of coa]. 	011112.111“141“111118"•11 High-volatile A bituminous 

Proximate analysis: 	 As Rec'd 	 Dry 	Dry Ash Free 
Moisture umponnunmanu» NNNNNN % 	2.21 
Ash unnnw. UUUUUUUUU UOUrennig.10 Y. 	1- 8.19 	 18.60 
Volatile nounummunnuunumuunu % 	3- 0.79 	 31.48 	 38.68 

Fixed carbon ............... % 	•18.81 	 49.92 	 61.:32 

Ultimate: 
Carbon nummuumpunwunnown.uu 	 6- 4.93 	 66.40 	 81.57 

	

4.:02 	 4.11 	 5.05 

Sulphur (Pyritic) .......... % 	( 5.66) 	( 5.79) 
(Sulphate) .......... % 	( 0.02) 	( 0.02) 

(OrganiC) RUOUUOUUMMU 	 ( 1.419) 	( 11122) 	( 1.50) 

	

6.87 	 7.03 

	

0.78 	 0.80 	 0.98 

	

18.19 	 18.60 	 - 
Oxygen, by difference ...... % 	2.99 	3 .06 	 3.76 

Heating value: 

	

MJ/kg 	27.93 	_ 	28.56 	 35.08 

	

kcal/kg 	6670 	 6821 	 8379 

	

Btu/lb 	12006 	 12277 	 15082 

Hardgrove grindability index 

Free swelling index (F81) ..... 

Moi  sture  (as rec'd) 
I nherent OUUIJUISUOUrgnallgUKOM • 0.64 

• 1.57 

Ash Fusibility temperature 	 Reducing 	 Oxidizing 
Initial 	 . L3C 	1032 	 1329 
Spherical ...,............. c3C 	1038 	 1393 
Hemispherical unnurgueleo«umuu nC 	 1043 1399 , 

Fluid wununuannuolmwuuurtnnwps c•C 	1135 	 1410 

Notes: 



Sampling date 
Sampling location 

4-04-84 
Grand Lake Power Station (NBEPC) 

Dragline 8200 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

Mine Run 
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N. 13.  COAL LIMITED 
Dragline Operations; Minto/Chipman Area Minto Coalfield 

Minto, Sunbury/Queens Counties, New Brunswick 

ERL number 	 2805-84 

Ash analysis, per centg 

Si02 	 35.61 
Al203 	 11.65 

39.82 
Mn304 	 - 
TiO2 	 0.59 
P205 	 1.23 
Ca° 	 '3.54 
Mg° 	 - 
SO3 
Na20 	 0.22 
K20 
Sr (J 	 - 
Ba0 	 0.20 
Loss on fusion (LOF) 	 0.74 

Volatile trace element analysis ug/g (ppm) 

0.43 
240 
149. 

Non-volatile trace element analysis ug/g (ppm) 

Ba 
Sr 
V 
Mn 
Cr 

Hg 
Ci 

Br 
As 
Se 

Notesg 



Product name 
Screen opening ,mm 
(Screen opening ,in) 

Seam Sample 

Dry 

10.27; 

54.50 

7 ( 	4 
5.02 

( 3.62) 
( 0.01) 
( 1.18) 
4.82 

1.07 
10.27,  

Dry ArAl Free 

39.29 
60.71 

85.04 
5.59 

( J.32) 

1.19 

2.81 

0.92 
"T 90 
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N. 8.  COAL 1.4MITED 
Dragline Operations; Minto/Chipman Area; Minto Coalfield 

Minto, Sunbury/Queens Counties, New Brunswick 

Sampling date 	 2-05-84 

Sampling location 	 Dragline 
7400 

ERL number 	 3173-84 

Rank of coal muununununaununnuu 	 High-volatile A bituminous 

Proximate analysisu 	 As Rec'd 
Moisture 	 Y. 	4.91 

9.73 
3M.54 

Fixed carbon 	 % 	51.82 

Ultimateu 

	

Carbon ouunnaunwununuanua»un  Y. 	72.59 

	

Hydrogen ................... % 	4.77 

	

Sulphur (Pyritic) ..........  Y. 	( 3.45) 

	

(Sulphate) .......... % 	( 0.01) 

	

(Organic) ...........  Y. 	( 1.12) 
4.58 

1.02 
9.7M 

Oxygen, by diffierence  u u u u u u % 	2.40 

Heating valueu 

	

NJ/kg 	31.31 	32.92 	36.67 

	

kcal/kg 	7477 	 7863 	 8760 

	

Dtu/1b 	13459 	14154 	15767 

Hardgrove grindability index 	 63 

Free swelling index (FSI) uuuuu 	7.0 

Moisture (as rec'd) 
Inherent muunpummunuunnumun  Y.  

Adherent unmuunnuunnunummaliPt 

Ash Fusibility temperature 	 Reducing 
1088 

Spherical uumunuppnumuumuna c3C 	1102 
Hemispherical ............. rjC 	1152 
Fluid utIUUUUUttUSOURULJOUUltlitl. 	 CJC 	1221  

Oxidizing 
1432 
1435 
1438 
1446 

NuLes: 



Product name 
Screen opening ,mm 
(Screen opening ,in) 

Seam Sample 

N.B. COAL LIMITED 
Dragline Operations; Minto/Chipman Area; Minto Coalfield 

Minto, Sunbury/Queens Counties, New Brunswick 

Sampling date 	 2-05-84 
Sampling location 	 Dragline 

7400 

ERL number 	 3173-04 

Ash analysis, per cent: 

SIO2 	 29.74 
Al20.3 	 11.96 
Fe203 	 49.09 
Mn 304 	 - 
1102 	 0.50 
P205 	 0.24 
Ca0 	 1.74 
MqO 	 0.07. 
SO.f. 	 0.01 
Na20 	 0.14 
F-20 	 2.64 
SrU 
Fia0 	 - 
Loss on fusion (LOF) 	 O. 

Volatile trace element analysis ug/g (ppm) 

Hg 
Cl 	 150 

BO. 
Br 
As 
Se 

Non-volatile trace element analysis ug/g (ppm) 

Ba 
Sr 
V 
Mn 
Cr 

Notes: 



0.99 
5.95 
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H.. F3,  COAL LIMITED 
Dragline Operations; Minto/Chipman Area Minto Coalfield 

Minto, Sunbury/Queens Counties, New Brunswick 

Sampl.ing date 	 2-05-84 
Sampling location 	 Grand Lake Power Station (NBEPC) 

Dragline 7400 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

Mine Run 

ERL number 	 3174-84 

Rank of coal 	 High-volatile A bituminous 

Proximate analysisu 	 As Nec'd 	Dry 	Dry Ash Free 
Moisture munnunnuumuunnuuuuu % 	 6.94 
Ash u.nnuanundonmmumutru UUUUU X. 	1- 3.36 	 14.36 
Volatile 	 X 	31.2 3 	 33.58 	 39.21 
Vixed carbon .......... ..... % 	48.45 	 52.06 	 60.79 

Ultimate:1 

	

Carbon U.MUU.RNOUldmuunnunumo % 	 6- 7.65 	 72.69 	 84.88 

	

Hydrogen .................... % 	4.41 	 4.74 	5 . 53  

	

Sulphur (Pyritic) .......... % 	( 3.37) 	( 3.62) 	 - 

	

(Sulphate) .......... % 	( 0.01) 	( 0.01) 	 - 

	

(Organic) ........... % 	( 0.99) 	( 1.06) 	( 1.24) 

	

4.36 	 4.69 	 - 

	

1.01 	 1.09 	 1.27 

	

ASh SOURMUUMUMUOUUNOUMUUUMR11  X 	1- 3.36 	 14.36 

	

'Oxygen, by difference ...... % 	2.26 	 2.43 	 2.84 

Heating valueg 

	

MJ/kg 	28.99 	 31.15 - 	 36.38 

	

kcal/kg 	. 6925 	 7441 	 8689 

	

Btu/lb 	12465 	 13394 	 15640 

Hardgrove grindability index 	 62 

Free swelling index (FSI) 	 6.5 

Moisture (as rec'd) 
I nherent 	$111111111 111dUmulf“.1114881" 

Adherent nUntIMUUnUUUUMMUUUR % 

Ash Fusibility temperature 	 Reducing 
Initial UR011810UUNUMblOW UUUUU nC 	1074 
Spherical 	.....   °C 	1143 
Hemispherical ....... 	 'C • 	1179 
Fluid 	 °C 	1182  

Oxidizing 
1343 
1404 
1416 
1424 

Notes u 
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N.B. COAL LIMITED 
Dragline Operations; Minto/Chipman Area; Minto Coalfield 

Minto, Sunbury/Queens Counties, New Brunswick 

Sampling date 	 2-05-84 
Sampling location 	 Grand Lake Power Station (NBEPC) 

Dragline 7400 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

Mine Run 

ERL number 	 3174-84 

Ash analysis, per cent: 

Si02 	 43.86 
Al203 	 13.18 
Fe203 	 34.6.4 
Mn 304 	 - 
Ti 02 	 0.46 
P205 	 0.U; 
Ca0 	 0.96 
Mg0 	 0.95 
SO3 	 0.71 
Na20 	 0.21 
K20 	 3.01 
Sr0 	 - 
Sao 	 - 
Loss on fusion (LOF) 	 0.60 

Volatile trace element analysis ug/g (ppm) 

0.16 
50 
98. 

Non-volatile trace element analysis ug/g (ppm) 

Ba 
Sr 
V 
Mn 
Cr 

Hg 
C1 

Br 
As 
Se 

Notes: 



3 	04-84 

Dragline 

2400 

Seam Sample 

0.01 
14.54 

Oxygen, by difference ...... % 	2.88 

0.82 	 0.96 
14.76 

3.43 
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KNOX CONSTRUCTION LIMITED 
Dragline Operations; Minto/Chipman Area Minto Coalfield 

('1 into, Sunbury/Queens Counties, New Brunswick 

Sampling date 
Sampling location 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

ERL number 	 2806-84 

Rank of coal unnunuumapertuunsuun 	 High-volatile A  bitumi  nous  

Proximate analysis: As Rec"d 
1.49 

14.54 
34.15 
49.81 

Dry 	Dry Ash Free 

14.76 

	

34.67 	 40.60 

	

50.57 	 59.32 

Ultimate: 

	

Carbon outtpun.usunnaux.mumun  X 	68.72 
Hyd rogen uuuununnumunnusiummu 	 4.35 

	

Sulphur (Pyritic) .......... % 	( 5.80) 

	

(Sulphate) .......... % 	( 0.00) 

	

(Organic) ........... % 	( 1.41) 
7.21 

69.76 	 81.84 
4.42 	 5.19 

( 5.89) 
( 0.00) 	 - 

( 1.43) 	( 1.68) 
7.32 

Heating value: 

	

MJ/kg 	29.69 

	

kcal/kg 	7091 

	

Btu/lb 	12764 

Hardgrove grindability index - 	 57 

Free swelling index (FSI) 	 7.0 

Moisture (as rec'd) 
0.63 

0. 86 

Asti  Fusibility temperature 	 Reducing 
1041 

Spherical ................. °C 	1046 
Hemispherical ............. °C 	1049 
Fluid 	 °C 	1182 

	

30.14 	 35.36 

	

7199 	 8445 

	

12958 	 15202 

Oxidizing 
1391 
1407 
1410 

1416 

Notes: 



3 	04-84 
Dragline 

2400 

Seam Sample 
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KNOX CONSTRUCTION LIMITED 
Dragline Operationsu Minto/Chipman AreaU Minto Coal.field 

Minto, Sunbury/Queens Counties, New Brunswick 

Sampling date 
Sampling location 

Product name 
Screen opening ,mm 

(Screen opening ,in) 

ERL number 	 2806-84 

Ash analysis, per cent: 

Si02 	 27.14 
(;L203 	 9.39 
F.e2W 	 5 1.94 

li02 	 0.57 
P208 	 1.52 
Ca0 	 3.29 
Mg0 

).'12 
Na2O 	 0.11 
K20 	 0.88 
Sr t: 	 - 
fia0 	 0.06 
Loss un fusion (LOF) 	 0.70 

Volatile trace element analysis ug/g (ppm) 

Hg 	 0.29 
Cl 	 100 

142. 
Br 	 - 
As 	 - 
Se 

Non-volatile trace element analysis ug/g (ppm) 

Ba 
Sr 
V 
Mn 
Cr 

Notes: 



Sampling date 
Sampling location 

4-04-84 
Grand Lake Power Station (NBEPC) 

Dragline 2400 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

Mine Run 
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KNOX CONSTRUCTION LIMITED 
Dragline Operations; Minto/Chipman Are; Minto Coalfield 

Minto, Sunbury/Queens Counties, New Brunswick 

ERL number 	 2807-84 

Rank of coal MUUPUOUVUUMUUMURUU High-volatile A bituminous 

Proximate analysis: 	 As Rec'd 	Dry 	Dry Ash Free 
Moisture unannotemumanuunumun % 	4.33 
Ash .. UUUUUUU uunnumuunnumwmu % 	23.41 	 24.47 
Volatile UUMUU..NURUPUUMMUUU % 	29.14 	 30.46 	 40.33  
Fixed carbon ............... % 	43.12 	 45.07 	 59.67 

Ultimate: 

	

17.:arbOn Ut814111717110101dUPPOUUUMUKU % 	57. 7:3 	60.. 3•4 	 79„89 

	

Hydrogen ................... % 	3.65 	 3.82 	 5.06 

	

Sulphur (Pyritic) .......... % 	( 7.81) 	( 8.17) 	 - 

	

(Sulphate) .......... % 	( 0.03) 	( 0„07,) 	 - 

	

(Organic) ........... % 	( 0.97) 	( 1.02) 	( 1.35) 

	

Total UUUNUMUMUlleltglf % 	8,101 	 9.21 	 - 

Nitrogen 	  . 	 "/ 	0.66 	 0.69 	 0.91 
Ash ......................... % 	23.41 	 24.47 	 _ 

Oxygen, by difference •..... % • 1.41 	 1.47 	 1.95 

Heating value: 

	

MJ/kg 	25.18 	 26.32 	 34.85 

	

kcal/kg 	6015 	 6287 	 8323 

	

Btu/lb 	10827 	 11316 	 14982 

Hardgrove grindability index 

Free swelling index (FSI) 

Moisture (as rec'd) 

6.5 

Inherent 1.11UOU«KUMN . 1.1 UU 81111"14 	 % 

Adherent NU•HUUUnKUUUU14180.40.8 % 

0.66 
2..67 

Ash Fusibility temperature 	 Reducing 
initial 	 c".'C 	1046 
Spherical ........... UUUUU 	 DC 	1052 
Hemispherical ............. 	 1054 
Fluid «MUUMUU UUUUU u.asunateu aC 	1113  

Oxidizing 
1371 
1407 
1410 
1413 

Notes: 



Sampling date 
Sampling location 

4-04-84 
Grand Lake Power Station (NBEPC) 

Dragline 2400 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

Mine Run 
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KNOX CONSTRUCTION LIMITED 
Dragline Operations; Minto/Chipman Area; Minto Coalfield 

Minto, Sunbury/Queens Counties, New Brunswick 

ERL number 	 2807-84 

Ash analysis, per centt: 

8107 	 12.41 
Al203 	 10.52 
Fe203 	 43.65 
Mn.304 
1102 	 0.50 
P205 	 0.63 
CaO  
'1g0 	 0.82 
SO3 	 4.38 
Na20 	 0.12 
F:20 	 1.81 
Sri) 	 - 
Ba0 	 O.  

Loss on fusion (LOF) 	 0.65.  

Volatile trace element analysis ug/g (ppm) 

Hg 	 0.7.3 
Cl 	 100 

102. 
Br 
As 
Se 

Non-volatile trace element analysis ug/g (ppm) 

Ba 
Sr 
V 
Mn 
Cr 

Notesu 



Product name 
Screen opening ,mm 
(Screen opening ,in) 

Seam Sample 

Dry 

15.5: 
33. 19  

b1.28 

68.58 

1.28 
( 7.28) 

( 0.00) 

( 0.96) 

0.81  

2.57 

Dry Ash Free 

,rn -.9 

60.71 

81.19 
5.07 

( 1.13) 

0.96 

- 
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KNOX CONSTRUCTION LIMITED 
Dragline Operations; Minto/Chipman Area Minto Coalfield 

Mint°, Sunbury/Queens Counties, Nev  Brunswick 

Sampling date 	 3-04-84 
Sampling location 	 Dragline 

2.00 

ERL number 	 2808-84 

Rank of coal nursunpreno..nunnuun 	 High-volatile A bituminous 

Proximate analysis: 	 As Rec'd 
1.82 

15.25 
Volatile nnunnonunnuunununu. % 	71:P.58 
Fixed carbon ...............  Y. 	50. 35 

Ultimateu 

	

Carbon nunnutanntanann.nunntenn  Y. 	67.33 

	

Hydrogen ................... % 	4.20 

	

Sulphur (Pyritic) ..........  Y. 	( 7.14) 

	

(Sulphate) ..........  Y. 	( 0.00) 
(Organic) uumunnuumuu % 	( 0.94) 

0.08 

Nitrogen ...................  Y.  

Oxygen, by difference  nnnn.n  Y.  

Heating  value 

0.80 
15.25 

	

- Mj/kg 	29.25 	 29.79 	 35.27 

	

kcal/kg 	6906 	 7116 	 8424 

	

Btu/lb 	12575 	 12808 	 15163 

Hardgrove grindability index 	 61 

Free swelling index (FSI) 	n n n n 	 7.0 

Moisture (as rec'd) 
Inherent .. 4111,11nel/3M emu's« 0.62  

J.20 

Ash Fusibility temperature 	 Reducing 	 Oxidizing 
Initial uuumnunummunuunnann CT; 	1035 	 1377 
Spheri  cal  ULEUUPUUmUll.UUMUUn (DC 	1038 	 1418 
Hemispherical ............. °C 	1043 	 1427 

1138 	 147.2 

Note su 



3-04-84 
Dragline 

200 

Seam Sample 
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KNOX CONSTRUCTION LIMITED 
Dragline Operations; Minto/Chipman Area; Minto Coalfield 

Minto, Sunbury/Queens Counties, New Brunswick 

Sampling date 
Sampling location 

Product  naine  
Screen opening ,mm 
(Screen opening ,in) 

ERL number 	 2808-84 

Ash analysis, per cent: 

Si02 	 19.90 
Al203 	 6.71 
Fe203 	 57,13 
Mn304 	 - 
Ti O2 	 0.33 
P205 	 2.3 
Ca0 	 5.97 
Mg0 
SO3 	 4.67 
Na20 	 0.12 
K20 	 0.7.7 
Sr0 
Ba0 	 0.01 
Loss on fusion (LOF) 	 0.74 

Volatile trace element analysis ug/g (ppm) 

Hg 	 0.27 
Cl 	 7;00 

275. 
Br 
As 
Sc 

Non-volatile trace element analysis ug/g (ppm) 

Ba 
Sr 
V 
Mn 
Cr 

Notes: 



Sampling date 
Sampling location 

4-04-84 
Grand Lake Power Station (NBEPC) 

Dragline 200 

Product  rame  
Screen opening ,mm 
(Screen opening ,in) 

Mine Run 

Dry 	Dry Ash Free 

27.17 
29.07 
43.76 60.09 

39.91 

60 

6.n 

0.62 

102 

KNOX CONSTRUCTION LIMITED 
Dragline Operations; Minto/Chipman Area Minto Coalfield 

Minto, Sunbury/Queens Counties, New Brunswick 

ERL number 	 2809-84 

Rank of coal unnunuumnuanumumuu 	 High7volatile A bituminous 

Proximate analysis: 	 As Rec'd 
Moisture 	 X 	4- .19 
Ash UUNUUWRUUMUUOU.UUL114011»14 	 2- 6.03 
Volatile muun.o.umunuounpumu 	 2- 7.05 
Fixed carbon 	 .  X 4- 1.93 

Ultimate: 

	

Carbon ..................... X, 	5- 5.26 	 57.67 	 79.10 

	

Hydrogen ................... X, 	3- .49 	 3.64 	 5.00 

	

Sulphur (Pyritic) .......... X 	( 8.59) 	( 8.97) 

	

(Sulphate) .......... % 	( 0.00) 	( 0.00) 

	

(Organic) ........... Y. 	( 0.16) 	( 0.48) 	( 0.66) 

	

loLai 1811111114.“1418141440 % 	9- .05 	 9.1 .1 	 . 

Nitrogen UMUUMUUUURUMUnnann % 	0- .67 	 0„ 70 	 0.96 
Ash ........................ X 	2- 6„ 0:3 	 27.17 	 ...... 

. Oxygen, by difference ...... 'X 	1.31 	 1.37 	 1.88 

Heating value: 

	

NJ/kg 	24.12 	 25.17 	 34.56 

	

kcal/kg 	5760 	 6012 	 8254 

	

Btu/lb 	10368 	 10821 	 14858 

Hardgrove grindability index 

Free swelling index (FSI) 

Moisture (as rec'd) 
I nherent .11 MOUOU 	 U 	 UP.It UMUU 	 ':/01 

Ash Fusibility temperature 	 Reducing 	 Oxidizing 
initial MUUUt*OPUUNUItUPUUMUU DC 	1049 	 1341 

1052 	 1399 
Hemispherical 	 °C 	1121 	 1402 

1199 	 1410 

Notes: 



Sampling date 
Sampling location 

4-04-84 
Grand Lake Power Station (NBEPC) 

Dragline 200 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

Mine Run 

107. 

KNOX CONSTRUCTION LIMITED 
Dragline Operations; Minto/Chipman Area; Minto Coalfield 

Minto, Sunbury/Queens Conti.es, New Brunswick 

•RL number 	 2609-84 

Ash analysis, per cent 

SLO2 
Al203 	 i2.42 
fe20.:‘ 	 40.88 
Mn.104 

0.55 
P205 	 0.e5 
CaO 	 :3,26 
MÇJO 	 0.90 

<1.11 
Na20 	 0."" 
P20 	 1.83 
Sr0 	 - 
Pat.) 	 0.01 
Loss on -fusion (LOF) 	 0.64 

Volatile trace element analysis ug/g (ppm) 

Hg 	 0.40 
Ci 	 250 

159. 
Br 	 - 
As 
Se 

Non-volatile trace element analysis ug/g (ppm) 

Ba 
Sr 
V 
Mn 
Cr 

Notes 



2-05-84 

Dragline 
4500 

Seam Sample 

64.21 
4.31 

( 5.50) 
( 0.05) 
( 3.64) 
9.19 

0.93 
20.64 
0.72 

00.91 
5.4.3  

( 4.50) 

1.17 

0.91 
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KNOX CONSTRUCTION LIMITED 
Dragline Operations; Minto/Chipman Area Minto Coalfield 

Minto, Sunbury/Queens Counties, New Brunswick 

Sampling date 
Sampling location 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

ERL number 	 3172-84 

Rank of coal unornunnunumuunumeam High-volatile A bituminous 

Proximate analysisu 	 As Roc::  ci 	Dry 	Dry Ash Free 
Moisture ................... % 	4.74 

	

19.66 	 20.64 
Volatile ................... % 	29.50 	 31.05 	 39. 1 2 
Fixed carbon ............... % 	46.02 	• 0.31 	 60.08 

Ultimateu 

Carbon nupunumuunnuonuttnnun *X, 	61.16 
Hydr ogen 181121,111NOUPRISUUUMUUn 	 4.11 
Sulphur (Pyritic) .......... % 	( 5.24) 

(SUlPhate) UMUIJUI1Unn 	 ( OU  05) 
(OrganiC) UnISUUnUnIJUU 	 ( 3.46) 
Total ". 

• • • • • • • " • • • • • • /- 	8.75 

0.89 
19.66 

Oxygen, by difference ...... % 	0.69 

Heating  value u 

	

Mj/kg 	26.80 	 28.22 	 35.56 

	

kcal/kg 	6420 	 6739 	 0492 

	

Btu/ 1 b 	11556 	 12131 	 15206 

Hardgrove grindability index 	 EZQ 
/ 

Free swelling index (FSI) nn  n n n 	 6.0 

Moisture (as rec'd) 
Inherent ................... % 	0.95 

3.79 

Ash Fusibility temperature 	 - Reducing 
1035 
1041 

Hemispherical 	 °C 	1043 
Fluid unitunnummonyvuutsunnau °C 	1130  

Oxidizing 
1374 
1399 

1410 

1418 

Notes u 



Product name 
Screen opening ,mm 
(Screen opening ,in) 

Seam Sample 
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KNOX CONSTRUCTION LIMITED 
Dragline Operations; Minto/Chipman Area Minto Coalfield 

Minto, Sunbury/Queens Counties, New Brunswick 

Sampling date 	 2-05-84 
Sampling location 	 Dragline 

4500 

ERL number 	 3172-84 

Ash analysis, per ce nt  

29.738 
A1.203 	 9.83 
1-e203 	 49.73 
Mn301 	 - 
1102 
P2Ob 	 U.Yi 
Ca0 	 3.69 
Mg° 	 0.53 
803 	 2. 
Na20 
LA) 	 U.58 
Ur0 	 - 
Ua0 	 - 

LOSM un  -fusion 	 0.5';)  

Volatile trace element analysis ug/g (ppm) 

Hg 	 0.44 
Cl 	 180 

151. 
Sr  
As 
Se 

Non-volatile trace element analysis ug/d (ppm) 

Ba 

Sr 

Mn 
Cr 

Notes 



Sampling date 
Sampling location 

6-04-04 
Pilot Recovery Plant 

(stockpile) 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

Fines 
Minus 6.4 ,sq 
Minus 1/4 ,sq 

80.91 
5.06 

( 0.69) 

5.27 
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R. MILLS COAL COMPANY 
Coal Reclamation Project; Waste Dumps; Minto Coalfield 

Midlands, Sunbury/Queens Counties, Ilew Brunswick 

ERL number 	 2810-84 

Rank of coal 	 ..... ..... 	 High-volatile A bituminous 

Dry Ash Free Proximate analysis: 	 As Rec'd 	Dry. 

Moisture ................... % 	13.35 
Ash seuuuumunsgsmummuuunnitnItieu 	 2- 4.09 	 20.72 

Volatile UUMU.UNNIMUXOUSIUUUMU 	 2- 3.48 	 27.09 

Fixed carbon 	 % 	38.29 	 44.19 

Ultimates 
Carbon nuppupoumpunanunmardun 	 4- 9.97 	 57.67 

Hydrogen .............. ..... % 	3.13 	 3.61 

Sulphur (Pyritic) 	 % ( 4.33) 	( 4.99) 

(Sulphate) 	..... 	% 	( 0.08) 	( 0.09) 

(Organic) 	 % ( 0.43) 	( 0.50) 
Total NUISIOMISULIPUUM« 711 	• .84 	 5.58 

Nitrogen *Ulen UUKUROWIOUUW.MUU 	 0.57 	 0.66 

Ash 	..... 	..... ....... % 	24.89 	 28.72 
Oxygen, by difference  	3.26 	 3.76 

Heating value: 

38. (: 1 
61.99 

	

MJ/kg 	21.22 	 24.49 	 34.35 

	

kcal/kg 	5068 	 5840 	 8205 

	

Btu/lb 	9122 	 10527 	 14769 

Hardgrove grindability,index 

Free swelling index (FSI) 

Moisture (as rec'd) 

6.0 

I nherent 	. 	II I/ Pt I/ 111 • • It 	 U 	 U U 	 U 	 84 	 71. 

Ad h er en t • S. S. SS S. 11 UUSIUUU 	 ...... Y• 

oc 
oc 

°C 
oc 

Ash Fusibility temperature 
I nitial 	.118.1MUOUUUUM141JUNUUUM 

Spherical 11"UUUUNURRUUMUUR. 

Hemispherical ............. 
Fluid muumuununnumanonnaumu 

0.92 
12.43 

Reducing 
1088 
1160 
1271 
1282 

Oxidizing 
1316 
1382 
1404 
1430 

Notes: 



Sampling date 
Sampling location 

6-04-04 
Pilot Recovery Plant 

(stockpile) 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

Fines 
Minus 6.4 ,sq 
Minus 1/4 ,sq 
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R. MILLS COAL COMPANY 
Coal Reclamation  Projectj Waste DumpsU Minto Coalfield 

Midlands, Sunbury/Queens Counties, New Brunswick 

ERL number 	 2810-04 

Ash analysis, per cent: 

Si02 	 49.38 
A l 203 	 10.01 

22.59 
Mn:;04 	 - 
-(102 	 0.87 
P205 	 0.45 
Ca0 	 1.01 
Mg0 	 0.9U 

1.20 
Na20 0„y 
[20  
Sr0 - 
Ba0 	 0.0e1 
Loss on fusion (LOF) 	 0.97  

Volatile trace element analysis ug/g (ppm) 

Hg 	 0.36 
Cl 	 160 

175. 
Br 

As 
„Je 

Non-volatile trace element analysis ug/g (ppm) 

Ba 
Sr 

Mn 
Cr 

Notes: 



Product name 
Screen opening ,mm 
(Screen opening ,in) 

Fines 
Minus 6.4 ,sq 
Minus 1/4 ,sq 
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R. MILLS COAL COMPANY 
Coal Reclamation Project Waste Dumps;. Minto •Coalfield 

Midlands, Sunbury/Queens Counties, New Brunswick 

Sampling date 	 4-04-84 
Sampling location 	 Grand Lake Power Station (NBEPC) 

ERL number 	 2811-84 

Rank of coal 	 High 	volatile A bituminous• 

Proximate analysin 	 As Rec'd 	Dry 	Dry huh Free 
Moisture ................... % 	15.04 

28.5'1 

	

23.60 	 27.77 	 38.89 
Fixed carbon ............... % 	37.07 	 43.61 	 61..11 

Ultimaten 
Carbon  n  ,,  n 	 n 	 n 	 X 	49.09 	 57./8 	 00.91 

	

Hydroqen ...................  X 	3.08 	 A.62 	 5.07 

	

Sulphur (Pyritic) .......... % 	( 4.26) 	( 5.02) 

	

(Sulphate) .......... % 	( 0.08) 	( 0.09) 

	

(Organic) ........... % 	( 0.45) 	( 0.54) 	( 0.75) 

	

4.80 	 5.65 

Nitrogen UMUOUUU.141111UUUMUUUU  X 	0.53 	 0.62 	 0.87 

	

24.29 	 28.59 
Oxygen, by difference ...... % 	3.18 	 3.74 	 5.24 

Heating value.), 

	

Mj/kg 	20.87 	 24.56 	 34.40 

	

kcal/kg 	4985 5867 	 8216 

	

8tu/lb 	8973 	 10561 • 	14789 

Hardgrove grindability index 

Free swelling index (FSI) 

Moisture (as rec'd) 

6.0 

I nherent 	IQ 11 17111714 . 1101417UflOUOUMUU 

Adherent annunnunnnultuftuanup 

Ash Fusibility temperature 
Initial 	 °C 
Spherical WUYOUNPUUMUOUULLUP °C 
Hemispherical ............. c 1 C, 
Fluid munnuuntennuntenungunon °C 

0.85 
14.19 

Reducing 
1077 
1146 
1252 
1274 

Oxidizing 
1310 
1385 
1399 
1429 

Notesn 



Product name 
Screen opening ,mm 
(Screen opening ,in) 

Fines 
Minus 6.4 ,sq 
Minus 1/4 ,sq 

Br 
AS 
Se 
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R. MILLS  C0-L.  COMPANY 
Coal Reclamation Project; Waste Dumps; Minto Coalfield 

Midlands, Sunbury/Queens Counties, New Brunswick 

Sampling date 	 4-04-84 
Sampling location 	 Grand Lake Power Station (NBEPC) 

ERL number 	 2811-84 

Ash analysis, per  centg 

Si02 	 49.19 
Al203 	 17.70 
Fe203 	 22.70 
Mn304 
TiO2 	 0.86 
P205 	 0.50 
Ca0 	 1.01 
Md0 	 1.07ç 
SO3 	 1.19 
Na20 	 0.24 
K20 	 2.64 
Sr0 	 - 
Ba0 	 0.21 
Loss on fusion (LOF) 	 0.51 

Volatile trace element analysis ug/g (ppm) 

Hg 	 0.34 
Cl 	 140 

179. 

Non-volatile trace element analysis ug/g (ppm) 

Ba 
Sr 
V 
Mn 
Cr 

Notesg 





COAL ANALYSES - SASKATCHEWAN 



2-00 	04 
Mine (surface) 

Cut 33 

Channel Sample 

Dry 	Dry Ash Free 

12.97 
40.46 
46.57 

46.49 
53.51 

1.18 

62.45 
4.21 

( 0.04) 
( 0.00) 
( 0.46) 
0.50 

( 0 . 5M 

71.76 
4.8ï 

12.97 
18.81 21.61 
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BIENFAIT COAL CO. LTD. 
Bienfait Mine; Top Main Seam; Esteyan Coal  field 

 Dienfait, Saskatchewan 

Sampling date 
Sampling location 

Product name 
Screen opening ,mm 
(Screen opening.  ,in) 

ERL number 	 3897-84 

Rank of coal 	 Lignite A 

Proximate analysisn 	 As Recd 
Equilibrium moisture ....... % 

0.78 
Volatile  nn nnn., 	 n Y.. 	27.40 
Fixed carbon ............... % 	31.54 

intimater, 
Carbon nuunnunumftnnumunn nu" 

Hydrogen 	 UUMUU•U$113 ';114 	 2.87 

	

Sulphur (Pyritic) .......... % 	( 0,03) 

	

(Sulphate) .......... % 	( 0.00) 
(Organic) 	 % 	( 

	

Total ..............  Y. 	0.34 

Nitrogen nuumunnuusrunnumanu . » Yn 	0.70 
0.78 

Oxygen, by difference ...... % 	12.74 

Heating  valueg 

	

MJ/kg 	16.25 	 23.99 	 27.57 

	

kcal/kg 	3001 	 5730 	: 6584 

	

Btu/lb 	6986 	 10314 	 11851 

Hardgrove grindability index 

Free swelling index (FSI) 	 N/A 

Moisture (as rec'd) 
Inherent 	 % 
Adherent ................... % 

ereZ 

Ash Fusibility temperature 	 Reducing 
1088 

Spherical mnstuununummanumsen« 9C 	1099 
Hemispherical 	 9C 	1174 

1285 

Oxidizing 
1238 
1329 
1341 
1457 

Notes u Bienfait Coal Co. Ltd. is  a subsidiary of Luscar Ltd. 



2-08-84 
Mine (surface) 

Cut 33 

Channel Sample 
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BIENFAIT COAL CO. LTD. 
Bienfait Mine Top Main Seam Estevan Coalfield 

Bienfait, Saskatchewan 

Sampling date 
Sampling location 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

ERL number 	 3897-84 

Ash analysis, per cent:1 

Si 02 	 40.66 
Al 203 	 17.03 
Fe203 	 4.11 
Mn :3(J 	 - 
TiO2 	 1.12 
P205 	 0.22 
Ca0 	 14.73 
Mg0 	 2.98 
SO3 	 8.03 
Na20 	 B.31 
K20 	 0.60 
Sr0 	 0.47 
Be° 	 1.21 
Loss on fusion (LOF) 	 0.61 

Volatile trace element analysis ug/g (ppm) 

Mg 	 0.08 
Cl 	 60 

48. 
Br 
As 

Se 

Non-volatile trace element analysis ug/g (ppm) 

Ba 
Sr 
V 
Mn 
Cr 

Notes 
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BIENFAIT COAL CO. LTD. 
Bienfait Mine; Top Seam; Estevan Coalfield 

Bienfait, Saskatchewan 

----------------- 
Sampling date 
Sampling location 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

2-08-84 
Mine (surface) 

Channel Sample 

ERL number 	 3898-84 

Rank of coal ..... 	....... 	 Lignite A 

Proximate analysis: 	 As Rec'd 	Dry 	Dry Ash Free 

	

Equilibrium moisture .. ..... % 	31.70 	 . 

	

A S h “ q ....... U P tl M U q .1 . ....... 71 	8.84 	12.95 
Volatile 	 Y 	28.33 	41.48 	47.65 

- Fixed carbon 	 7 	31.12 	45.57 	52.35 

Ultimate: 

	

Carbon ............. ........ % 	42.52 	62.26 	71.52 
Hydrogen 	 Y 	3 .02 	 4.42 	 5.00 
Sulphur (Pyritic) 	 7 	( 0.32) 	( 0.47) 

(Sulphate) 	 7 	( 0.09) 	( 0.13) 
(Organic) 	 7 	( 0.04) 	( 1.23) 	( 1.41) 
Total 	 7 	1.24 	 1.82 

Nitrogen ...... ...... . ...... % 	0.64 	 0.97; 	 1.07 
Ash 	  ......... ...... % 	8.84 	12.95 
Oxygen, by difference 	 % 	12.03 	17.62 	20.24 

Heating value: 

	

Mj/kg 	16.68 	24.42 	28..05 

	

kcal/kg 	3983 	 5832 	 6699 

	

Btu/lb 	7169 	10497 	12059 . 	 . 

Hardgrove grindability index 	 54 

Free swelling index (FSI) 	 N/A 

Moisture (as rec'd) 
I nherent • ....... • 	UUUUUUUU % 
Adherent 	  

Ash Fusibility temperature 	 Reducing 	 Oxidizing 
Initial 	  oc 	1013 	 1135 
Spherical 	  oc 	1104 1163 
Hemispherical 	  oc 	1121 	 1166 
Fluid 	  oc 	1160 	 1204 

Notes: Bienfait Coal Co. Ltd. is a subsidiary of Luscar Ltd. 

••■••■■ 

••••• 



Sr  
As 
Se 
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BIENFAIT  CC) AL  CO. LTD. 
Bienfait Mine; Top Seam; Esteyan Coalfield 

Bienfait, Saskatchewan 

Sampling date 	 2-08-84 
Sampling location 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

Mine (surface) 

Channel Sample 

ERL number 	 3898-84 

Ash analysis, per centll 

Si02 	 37.49 
Al203 	 10.57 
Fe203 	 8.54 
Mn304 	 - 
TiO2 	 0.8 
P205 	 - 
CaO 	 12.39 
MgO 	 2.28 
SO3 	 17.76 
Na20 	 7.89 
K20 	 0.62 
Sr0 	 0.:UÇ 
Ba0 	 0.61 
Loss on fusion (LOF) 

Volatile trace element analysis ug/g (ppm) 

Hg 	 0.16 
Cl 	 40 

31. 

Non-volatile trace element analysis ug/g (ppm) 

Ba 
Sr 
V 
Mn 
Cr 

Notesu 
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BIENFAIT COAL CO. LTD. 
Bienfait Mine; Lower Main Seam; Estevan Coalfield 

Bienfait, Saskatchewan 

Sampling date 	 2-08-84 
• Sampling location 	 Mine (surface) 

Cut 33, Stnit 9 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

ERL number 

Rank of coal ............ 	 

Channel Sample 

3899-84 

Lignite A 

Proximate analysis: 	 As Rec'd 	Dry 	Dry Ash Free 
Equilibrium moisture ....... Y. 	32.10 
Ash UUUMUUPWRUUHUI.4"OUU WWWWW % 	6..93 	 10.22 
Volatile mounnunumounanu«unn  Y. 	27.20 	 40.11 	 44.68 
Fixed carbon ............... Y. 	33.69 	 49.67 	 55. 

Ultimate: 

	

Carbon ..................... % 	43.15 	 63.63 	 70.87 

	

Hydrogen ...................  Y. 	2.94 	 4.34 	 4.83 

	

Sulphur (Pyritic) .......... Y.. 	( 0.02) 	( 0.07:) 	 - 

	

(Sulphate) ..........  Y. 	( 0.00) 	( 0. (:10) 	 - 

	

(OrganiC) uumunsumuun % 	 ( 0.27) 	 ( 0. 39 ) 	 ( 0.44) 

	

Tot al  ..............  Y. 	0.28 	 0.42 	 - 

Nitrogen RUMUUUMMUMMOUUUUONO Y. 	0.65 	 0.96 	 1.07 

	

6.93 	 10.22 
Oxygen, by difference 	 Y. 	13.86 	 20.47: 	 22.76 

Heating value: 

	

MJ/kg 	16.73 	 24.67 	 27.48 

	

kcal/kg 	3996 	 5893 	 6564 

	

Btu/lb 	7194 	 10607 	 11814 

Hardgrove grindability index 	 58 

Free swelling index (FSI) 	 N/A 

Moisture (as rec'd) 
Inherent 	 Ma 	 • • • 	 tt • tt 	 It II 	 Y.  

Ash Fusibility temperature 	 Reducing 
Initial numpunuraunpuunuaustn nC 	1124 
Spherical ........... ...... ceC 	1166 
Hemispherical 	  oc 	1182 
Fluid ununnwunuftnnumuunnum 	 1229  

Oxidizing 
1299 
1393 
1399 
1413 

Notes: Bienfait Coal Co. Ltd. is a subsidiary of Luscar Ltd. 
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BIENFAIT COAL CO. LTD. 
Bienfait Mi ne  Lower Main Seamu Estevan Coalfield 

Bienfait, Saskatchewan 

Sampling date 	 2-08 	84 
Sampling location 	 Mine (surface) 

Cut 37';, Stn4 9 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

ERL number 

Ash analysis, per  cent 

Si 02 
Al203 
Fe203 
Mn304 
Ti 02 
P205 
Ca0 
Mg0 
SO3 
Na20 
K20 
Sr c: 
Ba0 
Loss on fusion (LOF) 

Channel Sample 

3899-84 

25.61 
19.89 

1.16 
2.57 
18.56 
3.39 
8.83 

0.15 
0.79 
1.53 
1.5C) 

Volatile trace  al amant  analysis ug/g (ppm) 

Hg 
Cl 

Br 
As 
Se 

0.09 
50 
39. 

Non-volatile trace element analysis ug/g (ppm) 

Ba 
Sr 
V 
Mn 
Cr 

Notes 



Product name 
Screen opening ,mm 
(Screen opening ,in) 

Mine run (crushed) 
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BIENFAIT COAL CO. LTD. 
Bienfait Mine; Estevan Coal Zone; Estevan Coalfield 

Bienfait, Saskatchewan 

Sampling date 	 2-08-84 

Sampling location 	 Mine (surface) 

ERL number 	 3900-84 

Rank of coal ............. ..... 	 Lignite A 

Proximate analysis: 	 As Rec'd 	Dry 	Dry Ash Free 
Equilibrium moisture .. ..... % 	30.86 

Ash MU•SUUll 	  • U . 41 U U 714 	 12.24 	 17.70 

Volatile ...... ..... . ...... . % 	26.94 	 38.96 	 47.34 
Fixed carbon ............... % 	29.97 	 43.34 	 52.66 

Ultimate: 

	

Carbon ....... ....... ....... % 	40.62 	 58.75 	 71.39 

	

Hydrogen ...... ........ ..... % 	2.77 	 4.01 	 4.87 

Sulphur (Pyritic) 	 Y 	( 0.09) 	( 0.13) 

(Sulphate) . 	 % 	( 0.02) 	( 0.03 ) 

(Organic) 	 7 	( 0.37) 	( 0.53) 	( 0.65) 

Total 	 7 	0.48 	 0.69 

Nitrogen 	  % 	0.67 	 0.97 	 1.18 
Ash 	 7 	12.24 	 17.70 	 - 

Oxygen, by difference 	 7. 	12.36 	 17.88 	 21.73 

Heating value: 

	

MJ/kg 	15.72 	 22.74 	 27.63 

	

kcal/kg 	3755 	 5431 	 6599 

	

Btu/lb 	6759 	 9776 	 11878 

Hardgrove grindability index 	 59 

Free swelling index (FSI) ..... N/A 

Moisture (as rec'd) 
I nherent • 	41/4 41/11 	 UUUU UUUUUU % 
Adherent • 41 le 	 U N 	 11 	 14 14 41 11 	 UUUUU Y. 

Ash Fusibility temperature 	 Reducing 
Initial UNMPONOUU ..... "KU» c'T, 	1093 
Spherical 	  c) C.; 	1135 
Hemispherical ........ 	 1263 
Fluid ... 	  ac 	1416  

Oxidizing 
1146 
1177 
1277 
1429 

Notes: Bienfait Coal Co. Ltd. is a subsidiary of Luscar Ltd. 



Product name 
Screen opening ,mm 
(Screen opening ,in) 

Mine run (crushed) 

Sr  
As 
Se 
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BIENFAIT COAL CO. LTD, 
Bienfait Mine; Estevan Coal Zone; Estevan Coalfield 

Bienfait, Saskatchewan 

Sampling date 	 2-08-04 
Sampling location 	 Mine (surface) 

ERL number 	 3900-64 

Ash analysis, per cent:.t 

Si02 	 46.03 
Al203 	 18.14 
Fe203 	 4.32 
Mn304 	 - 
Ti 02 	 1.20 
P205 	 0.25 
CaO 	 10.74 
Mg0 	 2.40 
SO3 	 6.11 
Na20 	 6.44 
K20 	 1.06 
Sr0 	 0.37 
Ba0 	 0.61 
Loss on fusion (LOF) 	 0.42 

Volatile trace element analysis ug/g (ppm) 

Hg 	 0.12 
Cl 	 50 

68. 

Non-volatile trace element analysis ug/g (ppm) 

Ba 
Sr 
V 
Mn 
Cr 

Notes.'; 



Product name 
Screen opening ,mm 
(Screen opening „in) 

Channel Sample 

Dry 	Dry Ash:Free 

16.71 
39.15 
44.14 

47.00 
5:3„00 

70.56 
1. / 11 
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MANITOBA AND SASKATCHEWAN COAL COMPANY LIMITED 
Boundary Dam Mine; Estevan Seam; Estevan Coalfield 

Estevan, Saskatchewan 
Sec. 35, Twp. 1; R8, W2 

Sampling date 	 3-00-84 

Sampling location 	 Mine (surface) 

ERL number 	 3902-84 

Rank of coal .................. 	 Lignite A 

Proximate analysis: 	 As Rec'd 
Equilibrium moisture ....... % 	31.15 

11.50 
26.95 

Fixed carbon ............... % 	30.7W 

Ultimate: 
Carbon 	 % 	40.46 

	

Hydrogen NUUMUMUOU1111U.U.InUtt % 	2.72 

	

Sulphur (Pyritic) .......... % 	( 0,05) 

	

(Sulphate) .......... % 	( 0.02) 

	

(Organic) ........... % 	( 0.28) 
0.7:Ç5 

58./7 

( 0.07) 
( 0.0%) 
( 0.41) 
0.51 

(  0,49) 

Nitrogen 	UU1700Ung.U121431414141212t1 7.  

Oxygen, by difference ...... % 

Heating value: 

	

0.78 	 1.13 	 . 1.36 

	

11.50 	 16.71 	 - 

	

13.03 	 1E3.93 	 22. 73  

	

M3/kg 	15.53 	 22.56 	 27.09 

	

kcal/kg 	3710 	 5309 	 6470 

	

Btu/lb 	6678 	 9700 	 11646 

Hardgrove grindability index 	 60 

Free swelling index (FBI) ..... 	N/A 

Moisture (as r' d) 
Inherent ................... % 
Adherent Itnunaunuatenuteumannu  7.  

Ash Fusibility temperature 	 Reducing 	 Oxidizing 
initial UUMUNtlitUUUUUUOUPUUM 	C. 	1113 	 1174 
Spherical unnunnuntsuuttuuttua aC 	1127 	 1332 
Hemispherical 	....... 	°C 	1299 	 1366 
Fluid PROPPNUOUURRUOUWUNUOIR 9C 	1343. 	 1371 

Notes: Manitoba and Saskatchewan Coal Co. Ltd. is a subsidiary of 
Luscar Ltd. 



Product name 
Screen opening „mm 
(Screen opening ,in) 

Channel Sample 
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MANITOBA AND SASKATCHEWAN COAL COMPANY LIMITED 
Boundary Dam  Ni ne Estevan Seem; Est cyan  Coalfield 

Estevan, Saskatchewan 
Sec. 35, Twp. 	RO, W2 

Sampling date 	 3•08-84 
Sampling location 	 Mine (surface) 

ERL number 	 3902-84 

Ash analysis, per centg 

8:1 02 	 40..A 
Al203 	 21.44 
Fe203 	 3.54 
Mn 301 	 - 
-1102 	 1.01 
P205 	 0.5u 
Ca0 	 12.50 
MqO 	 3.01 
SO3 	 7.32 
Na20 	 7.44 
K2U 	 0.62 
SrU 	 0.4/ 
SaD 	 1.01 
Loss un fusion  (LOF : 	 0.79 

Volatile trace element analysis ug/g (ppm) 

Hg 	 0.09 
Ci 	 50 

Br 	 - 
As 
Se 

Non-volatile trace element analysis ug/g (ppm) 

Ba 
Sr 
V 
Mn 
Cr 

Notesg 



Sampling date 
Sampling location 

7-08-84 
Mine (surface) 

Sampled from Railcars 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

Slack 
Minus 32 

Minus 1 1/4 

Rank of coal .......... UUUUUUUU Lignite A 

0.77 
6.88 
12.46 

	

1.12 	 1.25 
10.05 

	

18.20 	 20.27; 
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MANALTA COAL LIMITED 
Costello Mine Estevan SeaM; Estevan Coalfield 

Estevan, Saskatchewan 

ERL number 	 3903-84 

Proximate analysisu 	 As Rec'd 	Dry 	Dry Ash Free 

Equilibrium moisture ....... % 	31.55 

Ash .......... UUUUU ........» % 	6.88 	 10.05 

Volatile ...... 	 Y 	28.86 	 42.16 	 46.07 

Fixed carbon .. UUUUU ........ % 	32.71 	 47.79 	 53.13 

Ultimate'.1 

	

Carbon NUICUUUUNPNMHUndlIORUnn  X 	44.69 

Hydrogen PPIUMUUUUMOWOU.N.NWP 	3 «00 

	

Sulphur (Pyritic) .......... % 	( 0.22) 
(Sulphate) 	UUUUU 	 % 	( 0.05) 

	

(Organic) ........... % 	( 0.38) 

	

Total .............. % 	0.66  

	

65.29 	 72.58 

	

4.38 	 4.87 
( 0.32) 
( 0.08) 
( 0.56) ( 0.62) 
0.96 

Nitrogen mumuunumuumnute«aupw 

Ash . • 14 14 • tl • 14 ad 	ft 	it le 01 	1488Pti 

Oxygen, by difference ...... 

Heating valuer, 

	

MO/kg 	17.25 	' 25. 20 	 -28.02 

	

kcal/kg 	4120 	 6019 	 6691 

	

Btu/lb 	7416 	 10834 	 12044 

Hardgrove grindability index 	 51 

Free swelling index (FSI)  	N/A 

Moisture (as rec'd) 
Inherent .. 	 4114 • N4 II WO tt 

Adherent •• • It • 	  11••••• "4/. 

Oxidizing 
1249 
1316 
1327 
1341 

Ash Fusibility temperature 	 Reducing 
Initial UNUMUOUnnU.O.UMUUU. °C 	1132 
Spherical agelennUU•OUUMMUNNU °C 	1179 
Hemispherical ..... ........ °C 	1193 
Fluid *MuUnnunlan" 	  °C 	1210 

Notes: CoStello Mine was forMerly named Klimax Mine 



Sampling date 
Sampling location 

7-08-84 

Mine (surface) 
Sampled from Railcars 

Product name 
Screen opening ,mm 

(Screen opening ,in) 

Slack 
Minus 32 

Minus 1 1/4 

1 

MANALTA CO (iL LIMITED 
Costello  Mi ne  Estevan Seamy Estevan Coalfield 

Estevan, Saskatchewan 

ERL number 	 3903-84 

Ash analysis, per cent: 

Si02 	 23./2 
AL203 	 12.63 
re203 	 6.2d 
Mn :304  
Ii (J 	 0.91 
P205 	 0./2 
Ca0 	 20.50 
Mg 0 	 1.08 

18.01 
Na2U 	 10.70 
V20 	 0.17 
Sr (J 	 0.60 
tqa0 	 0.5b 

Loss on fusion  (LOF) 	 1./9 

Volatile trace element analysis ug/g (ppm) 

Hg 	 0.05 

Cl 	 70 

Dr 
AS 
Se 

Non-volatile trace element analysis ug/g (ppm) 

Eia 
Sr 
V 
Mn 
Cr 

Notes 



Product name 
Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 
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MANALTA COAL LIMITED 
Costello Mine; Estevan -Seam; Estevan Coalfield 

Estevan, Saskatchewan 

Sampling date 	 7-08-84 
Sampling location 	 Mine (surface) Pit cut 13-9-00 

W 660 cri', S 890 m 

ERL number 	 3904-84 

Rank of coal 	 Lignite A 

Proximate analysis..1 	 As 1”<ec'd 	Dry 	Dry Ash Free 
Equilibrium moisLure ....... % 	30.97' 
Ash ........................ % 	8.19 	 11.86 
Volatile UUUUU .............. % 	28.49 	 41.24 	 46.79 
Fixed carbon ............... % 	32.40 	 46.90 	 53.21 

Ultimater 
/2.70 
4.90 

- 

( 0.6M 

CarlDon 	n a nun 	 u 	 x 	 44.27 
Hydrogen MOISIPIIIIII.PMPUPPtl“" ■ 1 	 2.98 
Sulphur (Pyritic) 	 % ( 0.21) 

(Sulphate) .......... % 	( 0.04) 
( Organic) ........... X 	( 0.38) 

0.64 

64.08 
4.32 

( 0.31) 
( 0.06) 
( 0.55) 
0.92 

Ash 	OUNUUUMPUOUMM«.W17nUONUItla 

Oxygen, by difference ...... % 

Heating value..1 

	

0.84 	 1.21 	 1.37 

	

8.19 	 11.86 	 - 

	

12.16 	 17.61 	 19.98 

	

NJ/kg 	17.07 ' 	24.71 	 28.04 

	

kcal/kg 	4077 	 5902 	 6696 

	

Btu/lb 	7339 	 10624 	 12054 

Hardgrove grindability index 	 56 

Free swelling index (FSI) 	 N/A 

Moisture (as rec'd) 	 - 
Inherent ................... % 
Adherent 	........ ......... % 

Ash Fusibility temperature 	 Reducing 	 Oxidizing 
Initial OUM.UPUPNUUnannRUUU °C 	1088 	 1218 
Spherical ................« °C 	1174 	 1282 
Hemispherical .............. °C 	1177 	 1296 
Fluid ........... ..... 	°C 	1191 	 1307 

Notes u Costello Mine was formerly named Klimax Mine 



- - 	--------- 
Sampling date 
Sampling location 

7-08-84 
Mine (surface) Pit  :ut 13-9-00 

W 660 m 8 890 m 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 

ERL number 3904-84 

Ash analysis, per cent:: 

8102 
Al203 
Ee203 
Mn 304 
TiO2 
P205 
Ca0 
Mg0 
SO3 
Na20 
K20 
Sr0 
Be° 
Los s on fusion (LOF) 

1 -,20 
4.89 

1.16 
0.61 
18.29 
4.00 

15.12 
10.10 
0.11 
0.57 
1.17 
0.61 
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MANALTA COAL LIMITED 
Costello Mine; Estevan Se am  ; Estevan Coalfield 

Estevan, Saskatchewan 

Volatile trace element analysis ug/g (ppm) 

Hg 
Cl 

0.06 
50 
24. 

Br 
As 
Se 

Non-volatile trace element analysis ug/g (ppm) 

Ba 
Sr 
V 
Mn 
Cr 

Notes u 	Sample Elevation = 546 m 



Sampling date 
Sampling location 

7-08-84 
Mine (surface) 

Sampled from Railcars 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

Slack 
Minus 38 

Minus J. 1/2 

62 

N/A 
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MANALTA COAL LIMITED 
Costello Mine; Estevan Seam; Estevan Coalfield 

Estevan, Saskatchewan 

ERL number 	 3905-84 

Rank of coal ............. .... 	 Lignite A 

Proximate analysis: 	 As Rec'd 	Dry 	Dry Ash Free 
Equilibrium •moisture ....... % 	31.65 
Ash UnlIMUMWMPUUKHUUnulIWOUMUU 	 7.63 	 11.17 
Volatile  	tt 	 ti q 	 27.44 	 40.14 	 45.19 
Fixed carbon uuumuomuunanwou 	 33.28 	 48.69 	 54.81 

Ultimate: 

	

Carbon ....................» % 	44.37 	 64.9 1 	 73.07 

	

Hydrogen ....... ........ .... % 	2.90 	 4.25 	 4.78 
Sulphur (Pyritic.) 	 V 	( 0.74) 	( 0.49) 	 - 

	

(Sulphate) .......... % 	( 0.07) 	( 0.10) 	 - 

	

(Organic) ........... % 	( 0. 34) 	( 0.49) 	( 0.55) 
Tata].  	 0.74 	 1.08 	 - 

Nitrogen ..................« % 	0.77 	 1.13 	 1.27 
Ash ..... ..... .............. % 	7.63 	 11.17 	 - 
Oxygen, by difference ...... % 	11.93 	 17.46 	 19.66 

Heating value: 

	

113/kg 	17.07 	 24.97 	, 	28.11 

	

kcal/kg 	4076 	 5964 	 6714 

	

Btu/lb 	7337 	 10735 	 12085 

Hardgrove grindability index 

Free swelling index (FSI) 

Moisture (as rec'd) 
Inherent ..... .............. % 
Adherent PPOY ■lp ,11“/"Wilt118/1.8■ W 

Ash Fusibility temperature 	 Reducing 
Initial ....... ...... 	 °C 	1129 
Spherical ffUeSUUM8MUWUMUURUW. °C 	1202 
Hemispherical 	 ..... 	°C 	1207 
Fluid ........ ...... UWUUU.K °C 	1216 

Notes: Castel la Mine was  formerly named Klimax Mine 

Oxidizing 
1243 
1288 
1296 
1318 



Sampling date 
Sampling location 

7-08-84 
Mine (surface) 

Sampled from  Rail cars  

Product name 
Screen opening ,mm 
(Screen opening ,in) 

Slack 
Minus 38 
Minus 1 1/2 

Br 
As 
Se 
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MANALTA COAL LIMITED 
Costello Mi rie Estevan Seamg Estevan Coalfield 

Estevan, Saskatchewan 

ERL number 	 3905-84 

Ash analysis, per cent: 

SLU2 
12.24 

re20: 	 7.27 
Mn:01 	 - 
.1102 	 1.29 
P205 	 0.11 
CaO 	 19.:O 
MgO 	 4.:"; 
803 	 20.25 
Na2U 	 10.40 
P20 	 0.15 
Sr0 	 0.54 
Da0 	 1.85 
Loss on fusion (LOF) 	 0.97 

Volatile trace element analysis ug/g (ppm) 

Hg 	 0.08 
Cl 	 40 

17. 

Non-volatile trace element analysis ug/g (ppm) 

Sa 
Sr 
V 
Mn 
Cr 

Notes: 



Product name 
Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 

Dry 	Dry Ash Free 

10.28 
41.34 
48.38 

46.00 

	

64.21 	 71.57 

	

• .50 	 5.02 
( 0.03) 	 - 
( 0.00) 	 - 
( 0.37) 	( 0.42) 
0.40 

	

0.99 	 1.10 
10.28 

	

19.62 	 21.87 

1 28 

MANALTA COAL LIMITED 
Utility Mine; Estevan Seam; Estevan Coalfield 

Estevan, Saskatchewan 
N.W.Qtr. Sec. 29, Twp.1; R8, 22 meridian 

Sampling date 	 8-08-84 
Sampling location 	 Mine (surface) 

ERL number 	 3906-84 

Rank of coal suuntegonunnuunumuu 	 Lignite A 

Proximate analysis:: 	 As Rec"d 
Equilibrium moisture ....... % 	32,38 
Ash uupotunwpownomuummonstetopu  X 	6.95 

27.9 •  
Fixed carbon 	 % 	32.71 

Ultimate: 

	

Carbon PUUnUOPUURUOIMUIJUPW1f0,% 	 43.42 
Hydrogen ununuanuounnwayunum 	 3.04 

	

Sulphur (Pyritic) .......... X 	( 0.02) 

	

(Sulphate) .......... % 	( 0.00) 

	

(Organic) ........... % 	( 0.25) 
Total 	 % 	0.27 

0.67 
6.95 

Oxygen, by difference ...... % 	13.27 

Heating value: 

	

MJ/kg 	16.56 	 24.49 	 27.29 

	

kcal/kg 	3955 	 5848 	 6510 

	

Btu/lb 	7118 	 10527 	 11733 

Hardgrove grindability index 	 60 

Free swelling index (FSI) 	 N/A 

Moisture (as rec'd) 

Adherent munamunununmuownsuu 

Ash Fusibility temperature 	 Reducing 	 Oxidizing 
Initial ................... °C 	1116 	 1285 
Spherical UUWOUUURRUUUU.UUd aC 	1160 	 1374 
Hemispherical ............. aC 	1166 	 1379 
Fluid ...................... aC 	. 	1179 	 1388 

Notes: Utility Mine is owned by Sask. Power Corp. and is operated by 
Manalta Coal Ltd. 
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MANALTA COAL LIMITED 
Utility Mine Estevan Seam Estevan Coal  field  

Estevan, Saskatchewan 
N.W.Utr. Sec. 29, Twp.1 RO, 22 meridian 

Sampling date 	 8-08-04 
Sampling location 	 Mine (surface) 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 

ERL number 	 3906-84 
_ .. 

Ash analysis, per cent u 

Si02 
 

18.86 
Pe203 	 4.0i) 
MnM4 

- 
1J02 
1205 

:1. 5:1  
Ca0 

19..15 
Mg0 
WO3 

9.13 
Na2U 	

17.60 
K20 

0.14 
SrU 	 0.69 
Ua0 

1.69 
Loss on fusion  (LOF) 	 0.54 

Volatile trace element analysis ug/g (ppm) 

Hg 
0.07 

Cl 	 50 

Br 
- 

As 
Se 

Non -volatile trace element analysis ug/g (ppm) 

Ba 
Sr 
V 
Mn 
Cr 

Notesu 



ERL number 

Rank of coal 	14 • • • le • gl 	IC 	 it .1 • lq • 

3901-04 

Lignite A 

46.21 
53.79 

70.84 
4.72. 

( 0.7,5) 

1.21 

22.81 
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MANALTA COAL LIMITED 
Utility  Mine  g Estevan Seam; Estevan Coalfield 

Estevan, Saskatchewan 

Sampling date 
Sampling location 

Product name 
oLrLen opening ,mm 
(Screen opening ,in) 

2-08-84 

Boundary Dam Power Stn. (Sask. Power Corp.) 
Feed Belt 

Slack 
Minus 19 

Minus 3/4 

Dry Ash Free Proximate analysis: 	 As Rec'd 	 Dry 
Equilibrium moisture 	 % 	30.86 
Ash 	...... ............. % 	9.63 	 13.93 

Volatile nunununwmuumunumuna 	 27.50 	 39.77 
Fixed carbon ............... % 	 46.30 

Ultimate: 
Carbon unanuarnwunumwesannumuu 	 12..15 	 60.97 

Hydrogen MMOdUilKUMUPONUMUMUO 	 2.8 1 	 1.06 

Sulphur (Pyritic) 	  % ( 0.04) 	( 0.06) 
(Sulphate) 	  % 	( 0.01) 	( 0.01) 
(Organic) 	  % 	( 0.21) 	( 
Total  UUUUUUUUUUUUUUU 	0.26 	 0.", 7 

Nitrogen ................... % 	0.72 	 1.04 
Ash aummanmmun UUUUUU puunnuann 	 9.63 	 13.93 
Oxygen, by difference 	y 	13.57 	 19.63 

Heating value: 

	

Mj/kg 	16.25 	 23 .50 	 27.30 

	

kcal/kg 	3881 	 5613 	 6521 

	

Btu/lb 	6985 	 10103 	 11738 

Hardgrove grindability index 	 54 

Free swelling index (FSI) 	 N/A 

Moisture (as rec>d) 
Inherent 	  

Ash Fusibility temperature 	 Reducing 
Initial ....... ...... 	 °C 	1116 
Spheri  cal 	  or 	1121 
Hemispherical 	 °C 	1204 
Fluid 	UUUUU UUUUU UUUOIOU" ar 	 1441  

Oxidizing 
1235 
1349 
1357 
1368 

Notes: Utility Mine is owned by Sask. Power Corp. and is operated > by 

Manalta Coal Ltd. 



Product name 
Screen opening ,mm 
(Screen opening ,in) 

Slack 
Minus 19 
Minus 3/4 
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MANALTA COAL LIMITED 
Utility Mine; Estevan Seam; Estevan Coalfield 

Estevan, Saskatchewan 

Sampling date 	 2-08-84 
Sampling location 	 Boundary Dam Power Stn. (Sask. Power Corp«) 

Feed Belt 

ERL number 	 3901-84 

Ash analysis, per centg 

8102 	 40.77 
Al203 	 2089. 
Fe203 	 3.96 
Mn304 
TiO2 	 1.34 
P205 	 0.21 
CaO 	 14.14 
Mg0 	 2.97 
803 	 5.19 
Na20 	 8.62 
K20 	 0.65 
Sr0 	 0.42 
Bat:) 	 1.37 
Loss on fusion (LOF) 	 0.58 

Volatile trace element analysis ug/g (ppm) 

Hg 	 0.08 
Cl 	 /0 

51. 
Br 	 - 
As 
Se 

Non-volatile trace element analysis ug/g (ppm) 

Ba 

V 
Mn 
Cr 

Notesg 



Sampling date 
Sampling location 

1-00-84 

Mine (surface) 
N 6305 W 145.70 

Product name 
Screen opening ,mm 

(Screen opening ,in) 

Medium Lump 
Minus 152 

Minus 6 

Dry 

25.59 

36.08 
38.33 

51.98 

( 0.25) 
( 0.15) 
( 0.51) 

0.91 

0.62 
25.59 
17.46 

Dry Ash Free 

48.49 
51.51. 

69.86 
4.62 

( 0.68) 

0.8; 

22..46 

Jn  55 

6102 
10984 
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SASKATCHEWAN POWER CORPORATION 
Poplar River Mine;; Hart Seam Willow Bunch Coalfield 

Estevan, Saskatchewan 

ERL number 	 3895-04 

Rank of coal nnuunnvuutenuunnu . no 	 Lignite A 

As Rec'd 
32.36 
17.31 
24.40 
25.en 

Proximate analysis: 
Equilibrium moisture ....... % 

Ash UUUROUPPUUU111JUUNUMUUnt111 1418  

Volatile ................... % 
Fixed CarbOn unnuuunun«un,mum Y.  

Ultimate: 

	

Carbon ..................... % 	35.16 

HYd rOgen upunnunntennxnuunnun 

	

SUlPhUr (Pyritic) .......... % 	( 0.17) 

(Sulphate)  n , 	 Y. 	( 0.10) 

	

(Organic) ........... % 	( 0.34) 

0.62 

0.42 
17.31 

-Oxygen, by difference ...... % 	11.81 

Heating value: 

	

MJ/kg 	12.86 	 19.01 

	

kcal/kg 	3071 	 4541 - 

	

Btu/lb 	5528 	 8173 

Hiardgrove grindability index 

Free swelling index 	 N/A 

Moi  sture  (as rec'd) 

69 

Ash Fusibility temperature 	 Reducing 
1193 

Spherical ................. °C 	1224 
Hemispherical ............. °C 	1391 
Fluid ..................... °C 	1424  

Oxidizing 
1229 
1279 
1346 

1302 

Notes: 



Sampling date 
Sampling location 

1-08-84 
Mine (surface) 

N 6305 W 145.70 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

Medium Lump 
Minus 152 
Minus 6 

SASKATCHEWAN POWER CORPORATION 
Poplar River Mine; Hart S•am; Willow Bunch Coalfield 

Estevan, Saskatchewan 

ERL number 	 3895-84 

Ash analysis, per cent 

Si02 	 47.95 
Al203 	 20.74 
Fe203 	 4.58 
Mn304 	 - 
TiO2 	 0.89 
P205 	 - 
Ca0 	 10.07 
Mg0 	 3.29 
803 	 7.2? 
Na20 	 0.81 
K20 	 1.66 
Sr0 	 0.15 
Ba0 	 0.35 
Loss on fusion (LOF) 	 2.47 

Volatile trace element analysis ug/g (ppm) 

0.09 
60 

120. 

Non-volatile trace element analysis ug/g (ppm) 

Ba 
Sr 

Mn 
Cr 

Mg 
Cl 

Br 
As 
Se 

Notes:! 	Sample Elevation = 772 m 



• ■••• 

1-08-84 

Mine (surface) 
N 6305 W 145.70 

Mine run 

Dry 

16.06 
41.'21 

58.01 
2..8/ 

( 0.40) 
( 0.14) 

( 
1.00 

0.68 

16.06 

Dry Ash Free 

49.09 
50.91 

69.1:1 
4.61 

( 0.63) 

0.81 

24.18 
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SASKATCHEWAN POWER CORPORATION 
Poplar River Mine; Hart Seam; Willow Bunch  Coal  field  

Estevan, Saskatchewan 

Sampling date 
Sampling location 

Product name 
Screen opening ,mm 

. (Screen opening ,in) 

ERL number 	 3896-84 

Rank of coal muunpauunnun.uunnu 	 Lignite A 

Proximate analysisg 	 As Rec'd 
Equilibrium moisture ....... % 	33.10 

Ash MUUHUMUUUMIONUU UUUUUUUU 	 10.74 

Volatile uunwnwunumwouunannu % 	27.57 
- Fixed carbon ............... % 	28.59 

Ultimateg 

Carbon 	 % 	38.81 

Hydr ogen ................... % 
Sulphur (Pyritic) .......... % 	( 0.27) 

(Sulphate) 	 % ( 0.10) 

	

(Organic) ............ % 	( 0.35) 

Total 	 % 	0.72 

0.45 

Ash % 10.74 

Oxygen, by difference ...... % 

Heating valueg 
MJ/kg 

kcal/kg 
Btu/lb  

	

14.37 	 21.47 	 25..58 

	

3431 	 5129 	 6110 

	

6176 	 in,..r.z., 

	

,.._....:. 	 10998 

Hardgrove grindability index 	 69 

Free swelling index (FSI) 	 N/A 

Moisture (as rec'd) 
Inherent .................... % 	- 
Adh erent 	• ... El el 17 SI 	bt 	 q 	 bl 	 II .1 

Ash Fusibility temperature 	 Reducing 
Initial IVUOIRUUMMUnliKUUUUMMIO 	C 	1146 

Spherical 	 c) (7, 	1163 

Hemispherical ........ UUUUU 'C 	1171 

Fluid .............. UUUUUUU °C 	1327 

Oxidizing 
1238 

1246 
1254 

1418 

Notesg 



SASKATCHEWAN POWER CORPORATION 
Poplar River Mine; Hart Seam; Willow Bunch Coalfield 

Estevan, Saskatchewan 

Sampling date 	 1-08-84 
Sampling location 	 Mine (surface) 

N 6308 W 145.70 

Mine run Product name 
Screen opening ,mm 
(Screen opening ,in) 

ERL number 	 3096-84 

Ash analysis, per cent 

8102 	 29.02 
Al203 	 20.34 
Fe203 	 7.b1 
Mn301 
1102 	 0 73 
P208 	 0.24 
GaO 	 17.93 

SO3 	 13.71 
Na20 	 0.49 
K20 	 0.73 
Sr0 	 0.2/ 
Ba0 	 0.29 
Loss  on fusion (LOF) 	 2.28 

Volatile trace element analysis ug/g (ppm) 

Hg 	 0.08 
Cl 	 40 

51. 
Br 	 - 
As 	 - 
Se 

Non-volatile trace element analysis ug/d (ppm) 

Ba 
Sr 
V 
Mn 
Cr 

Notes  u 	Sample Elevation = 772 m 





COAL ANALYSES - ALBERTA (PLAINS REGION) 



42.8-1 
57.17 

73. :31 
4. '77 

"44)  

Ash IlUn«HUUNNUPWRWUUMUUMMOUp 

Oxygen, by difference 	  

1.64 1.54 

18.53 

1.18 
4.84 
14.23 19.78 

26.45 
6317 
11371 

28.23 
6742 
12136 
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FORESTBURG COL 
Diplomat Mine (Mine No. 1578); 

Forestburg,  Fiai 

Sec. 2, Twp 

LIERIES LIMITED 
No. 1 Seam; Battle River Coalfield 
ne  Region, Alberta 
. 41; R16 1  W4 

25-09-84 
Mine (surface) 

Sampling date 
Sampling location 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

Channel Sample' 

ERL number 	 2070-85 

Rank of coal PUUMUYIJUUUUUNUURU. 	 Subbituminous C 

Dry Ash Free Proximate analysis: 	 As Rec'd 
Equilibrium moisture 	 23.18 
Ash muunumummuu«wpwamum UUUUU niu 	 4.84 
Volatile ................... % 
Fixed carbon ......... ...... % 	41.15 

Ultimate: 
52.77 

Hydrogen 	 % 	3.43 

	

Sulphur (Pyritic) .......... % 	( 0.04) 
(Sulphate) 	 % 	( 0.01) 
(Organic) 	....... 	% 	( 0.31) 
Total  	 0.7:6  

Dry 

6.7.0 
40.13 
53.57 

68.69 
4.47 

( 0.05) 
( 0.01) 
( 0.41) 
0.47 

Heating value: 
NJ/kg 

	

kcal/kg 	4853 

	

Btu/lb 	8735 

Hardgrove grindability index 	 34 

Free swelling index (FSI) 

Moisture (as rec'd) 
Inherent ....... ........... 	% 
Adherent 	  

Ash Fusibility temperature 	 Reducing 
Initial MUMUUU4U4UNNUIIMUUMU nC 	1027 
Spherical 	 ....... 	°C 
Hemispherical ........ 	 ac 

Fl uid ..... UMURUUMUUOUllnelnel ejC 

N/A 

1154 
1177 
1182 

Oxidizing 
1174 
1188 
1241 
1274 

Notes: Forestburg Collieries Ltd. is a subsidiary of Luscar Ltd. 
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FORESTBUR6 COLLIERIES LIMITED 
Diplomat Mine (Mine No. 1578); No. 1 Seam; Battle River Coalfield 

Forestburg, Plains Region, Alberta 
Sec. 2, Twp. 41; R16, W4 

Sampling date 	 25-09-84 
Sampling location 	 Mine (surface) 

Product name 

Screen opening ,mm 
(Screen opening ,in) 

ERL number 

Ash analysis, per cent. 

Channel Sample 

8:i. (:)2 	 '36.05 
A:1.203 	 114.22 
1=e 2 0 	 9.95 
Mn 304 	 - 
TiO2 	 0.=-16 
P205 	 0.05 
Ca0 	 18.78 

3 
S 0 :3 	 9.81 
Na20 	 0.48 
K20 	 0.08 
Sr0 	 0.10 
Ba0 	 0.27 
Loss on fusion (LOF) 	 4„07 

Volatile trace element analysis ug/g (ppm) 

Hg 
Ci 

Br 

As 
Se 

Non-volatile trace element analysis ug/g (ppm) 

Ba 
r, 

V 
Mn 

cr 

0.02 

Notes 



1.00 
11.60 
13.02 

	

1.29 	 1.52 
15.03 

	

16.87 	 19.85 
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FORESTBURO COLLIERIES LIMITED 

Diplomat Mine (Mine No. 1578); No. 1 Seariq Battle: River Coalfield 

Forestburg, Plains Region, Alberta 

Sampling date 	 25-09-84 
Sampling location 	 Mine (surface) 

Product name 	 Egg 
Screen opening ,mm 	 152 x 51 
(Screen opening ,in) 	 6 x 2 

ERL number 	 2069-85 

Rank of coal UnUnnuunUMIIPUPPUUn 	 Subbituminous C 

Proximate analysis: 	 As Rec'd 
Equilibrium  moi  sture .  X 22.83 

11.60 
28.22 

Fi xed carbon nnuunonneraeounum 	 „ 35 

Ultimate: 
Carbon UUMUURUnUftUntl*UnnileOU 	 47.93 
Hydrogen aunuelnunwauu.uoultuu 	3 . 99 
Sulphur (Pyritic)  nnnnnnnnnn % 	( 0.06) 

(Sulphate) .......... % 	( 0.00) 
(Organic) OUMUOUUU.UU 	 ( 0.28) 
Total .............. % 	0.34  

Dry 	Dry Ash Free 

	

36.57 	 43.04 

	

48.40 	 56.96 

62.11 	 73n 10 

4.26 	 5.01 
( 0.08) 
( 0.00) 	 — 
( 0.37) 	( 

0.44 

Nitrogen ............. UUUUUU % 

Ash ........................ % 

Oxygen, by difference ...... % 

Heating value: 

	

Mj/kg 	18.56 	 24.06 	 28.31 

	

kcal/kg 	4434 	 5746 	 6762 

	

Btu/ 1 b 	7981 	 10342 	 12171 

Hardgrove grindability index 

Free swelling index (FSI)  n n n n n 	N/A 

Moisture (as rec'd) 
Inherent  n n n n n n n n n n  nnnnnnnn  n % 
Adherent MUUUUOVIINU.MUUSINUUU 

Ash Fusibility temperature 	 Reducing 	 Oxidizing 
Initial ..... .............. °C 	1132 	 1252 
Spherical WUPHOUKUPIUtIOU1417414 °C 	 1268 	 1309  
Hemispherical 	 n  nnnn.nn  n 	C 	1324 	 1329 
Fluid uunntrunualdurramultuanno aC 	 1327 	 1388 

Notes: Forestburg Collieries Ltd n  is a subsidiary of Luscar Ltd. 



Product name 
Screen opening ,mm 
(Screen opening „in) 

Egg 
152 x 51 

6 x 2 

O n07, 
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FORESTBURO COLLIERIES LIMITED 
Diplomat Mine (Mine  No  1578); No  1 Seam; Battle River Coalfield 

Forestburg, Plains Region, Alberta 

Sampling date 	 25 	09-84 
Sampling location 	 Mine (surface) 

ERL number 	 2069-85 

Ash analysis, per centn 

8102 	 50. 23 
18.01 

e '2 C33 	 10.45 
M n7.304 
TiO2 	 0.58 

 0n 09 
Ca° 	 7.76 
Mgr.) 	 1.68 
SO:3 	 5.54 
Na20 	 0.5:1. 
F(2C3 	 0.95 
Sr0 	 o n 04 
B a C3 	 0.29 
L.OSS on -fusion (LOF) 	 1.88 

Volatile trace element analysis ug/g (ppm) 

Hg 
Cl 

Br 
As 
Se 

Non-volatile trace element analysis ug/g (ppm) 

Ba 
Sr 
V 
Mn 
Cr 

Notesn 



Product name 
Screen opening ,mm 
(Screen opening ,in) 

Nut 
51 x 25 
2 x 1 

Dry 

9.96 
39.22 
50.82 

66.02 
4.40 

( 0.05) 
( 0.00) 
( 0.40) 
0.46 

1.47 
9.96 
17.69 

Dry Ash Free 

56.44 

77';.32 
4.89 

( 0 .45 ) 

1.63 

19.65 

N/A 

Reducing 
.• ac 	1129 

uc 1216 
1285 
1316 

Ash Fusibility temperature 
Initial UUUUU ............ 
Spherical metwunnualobw.  . 

Hemispherical ........... 
Fl uid MUUMUUMUMUPUUN4101innet 97.; 

Oxidizing 
1204 
1241 
1293 
1443 
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FORESTBURO COLLIERIES LIMITED 
Diplomat Mine (Miqe No. 1578) No , 1 Seam Battle River Coalfield 

Forestburg, Plains Regi  on, Alberta 

Sampling date 	 25-09-84 
Sampling location 	 Mine (surface) 

ERL number 	 2071-85 

Rank of coal ww.unwanumuuunueran 	 Subbituminous C 

Proximate analysis: 	 As Reced 
Equilibrium moisture ....... % 	24.73 
Ash 	U.Untln$1111.111NUMULLUPUPPUOINM 	 "44 	7.50 
Volatile MUHUnaUWWWWUURUNUFP % 

Fixed carbon 	..... ......... % 	38.25 

Ultimate: 
Carbon  	 49.69 
Hydrogen 	 UUUUUUUU 	 3.31 
Sulphur (Pyritic) .... 	 % 	( 0.04) 

(Sulphate) 	  % ( 0.00) 
(Organic) »nmultunitung 	 ( 0. 30) 
Total 	 7 	0.35 

Nit rogen UUMUU#RUI.111.1RMUKUWO  7.  
Ash 	UUUUU nmoun»aunnuumon % 

Oxygen, by difference ...... % 

Heating value: 

1.11 
7.50 
13.32 

	

MJ/kg 	19.02 	 25.27 	 28.06 

	

kcal/kg 	4542 	 6034 	 6702 

	

Btu/lb 	8176 	 10862 	 12064 

Hardgrove grindability index 

Free swelling index (FSI) 

Moisture (as reced) 
I nherent .....NUMNOUNUNUMUUU % 

Adherent MUPYXUUUSIUUUnft 	  

Notes: Forestburg Collieries Ltd. is a subsidiary of Luscar Ltd. 
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FORESTBURS COLLIERIES LIMITED 
Diplomat Mine (Mine No 1578); No. 1 Seam; Battle River Coalfield 

Forestburg, Plains Region, Alberta 

Sampling date 	 25-09-84 
Sampling location 	 Mine (surface) 

Product name 	 Nut 
Screen opening ,mm 	 51 x 25 
(Screen opening ,in) 	 2 x 1 

ERL number 	 2071-85 

Ash analysis, per centg 

8102 	 4b.à7 
Al20.;  
re20: 10.00 
Mn 304 
11.0? 	 0.58 
P205 	 0.12 
Ca0 	 11.à8 
Mg0 

7.54 
Na20 	 0.50 
120 	 0.41 
:WU 	 0.07 
Bar) 	 0.40 
Loss on •fusion (LOF) 	 2.67 

Volatile trace element analysis ug/g (ppm) 

Hg 
Cl 

Br 
As 

Non-volatile trace element analysis ug/g (ppm) 

Ba 
Sr 
V 
Mn 
Cr 

Notesg 



Product name 
Screen opening ,mm 
(Screen opening ,in) 

Stoker 
25 x 13 
1 x 1/2 

73  :12 
4.88 

( 0.46) 

1.64 

19.81 
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FORESTBURO COLLIERIES LIMITED 
Diplomat Mine (Mine No. 1578)ii No ,,  1 Seam Battle River Coalfield 

Forestburg, Plains Reg ion, Alberta 

Sampling date 	 25-09-S4 
Sampling location 	 Mine (surface) 

ERL number 	 2072-85 

Rank of coal .................. 	 Subbituminous C 

Proximate analysisg 	 As Rec''d 	Dry 	Dry Ash  Free  
Equilibrium moisture ....... % 	24.39 
Ash 	 'X 5.73 	 7.58 
Volatile ................... % 	..'. 0.A1 	 40.09 	 4.f.....1.0 
Fixed carbon .. ..... ........ % 	 :39.57 	 52.33 	 56.62 

Ultimateg 

	

Carbon ..................... % 	51.10 

	

Hydrogen ..................... % 	3.41 

	

Sulphur (Pyritic) .......... % 	( 0.04) 

	

(Sulphate) .......... Y. 	( 0.02) 

	

(Organic) ........... % 	( 0.32) 
Total 	 nnnnn,  n 	7. 	On 38  

67.58 
4.51 

( 0.05) 
( 0.03) 
( 0.42) 

0.50 

Nitrogen  n  nnnnn,,nnnnnnn  n % 	1.15 	 1.52 

	

5.73 	 7.58 
Oxygen, by difference ...... % 	13.84 	 18.31 

Heating  value g 

	

MJ/kg 	19.61 	 25.94 	 28.07 

	

kcal/kg 	4684 	 6196 	 6704 

	

Btu/lb 	8432 	 11152 	 12067 

Hardgrove grindability index 	 34 

Free swelling index (FSI) 	 N/A 

Moisture (as rec'd) 
I nherent UnUteUllUO ..... UMUIteg % 

Adherent ...—....— ...... % 

Ash Fusibility temperature 	 Reducing 	 Oxidizing 
Initial mumwriumusenunne«unu» aC 	 1135 	 1166 
Spherical ................. c'T 	1152 	 1185 
Hemispherical ............. 9C 	1277 	 1241 

1291 	 1316 

Notes  g Forestburg Collieries Ltd n is  a subsidiary of Luscar Ltd. 



145 

FORESTBURO COLLIERIES LIMITED 
Diplomat Mine (Mine No 1578) No 1 Seam;; Battle River Coalfield 

Forestburg, Plains Region, Alberta 

Sampling date 	 25-09-84 
Sampling location 	 Mine (surfa(e) 

Product name 	 Stoker 
Screen opening ,mm 	 25 x 13 
(Screen opening ,in) 	 1 x 1/2 

ERL number 	 2072 	85 

hsh analysis, per centu 

8102 	 40.80 
Al203 	 14.49 
Fe203 	 8.48 
Mn304 

TiO2 	 0.64 
P205 	 0.16 
Ca0 	 15.85 
Mg0 	 2.55 
SO3 	 9.58 
Na20 	 0.55 
K20 	 0.11 
Sr° 	 0.11 
Ba0 	 0.28 
LOSS on fusion (L0F) 	 4.04 

Volatile trace element analysis ug/g (pgm) 

Mg 

Cl 

Br 
As 

Se 

Non 	volatile trace element analysis ug/g (ppm) 

V 

Mn 

Cr 

0.01 

Notesu 



Dry Ash Free Dry 

13.51 
38.70 
47.79 

62.99 
4.32 

( 0.08) 
( 

0.56 

1,44 
13.51 
17.18 

14.75 

72.03 
4.99 

( 0.52) 

1.66 

19.86 

1.10 
10.34 
13.14 

18.71 
4468 
8042 

N/A 
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FORESTBURO COLLIERIES LIMITED 
Diplomat Mine (Mine No,. 1578)  No. 1 Seam: Battle River Coalfield 

Forestburg, Plains Reg ion, Alberta 

--- 
Sampling date 	 25-09-84 
Sampling location 	 Battle River Power Station 

Feed Belt 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

ERL number 

Rank of coal .......... ........ 

Raw Coal 

2073-85 

Subbituminous C 

Proximate analysis: 
Equilibrium moisture ....... % 
ASh 	egOnee ........ 17,4141JUU ..... 	5flt 
Volatile mannannunnuwatimumum "if« 

Fixed carbon 	..... ........ % 

Ultimateg 
Carbon ROMMU!SOUIOUPUUMU#MPUUM 	 48.19 
Hydrogen ......... .......... % 	3.31 
Sulphur (Pyritic) .......... X 	( 0.06) 

(Sulphate) ..... ..... % 	( 0.02) 
(Organic) annannuumum 	 ( 0.M4) 

0.43 

Oxygen, by difference ...... % 

Heating valueg 

As Recrd 
23.49 
10.34 
29.61 
36.56 

MJ/kg 
kcal/kg 
Btu/lb • 

Hardgrove grindability index 

Free swelling index (FSI) 	 

Moisture (as rec'd) 

	

24.45 	 28.27 

	

5839 	 6752 

	

10511 	 12153 

Inherent .......•........... % 
Adherent 	  

Ash Fusibility temperature 	 Reducing 
Initial ..... ....... 	 DC 	1143 
Spherical ................. DC 	1324 
Hemispherical 	 DC 	1354 

1404 

Oxidizing 
1238 
1279 
1316 
1471 

Notes g Forestburg Collieries Ltd. is a subsidiary of Luscar Ltd« 



Sampling date 
Sampling location 

25-09-84 
Battle River Power Station 

Feed Belt 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

Raw Coal 
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FORESTBURS COLLIERIES LIMITED 
Diplomat Mine (Mine No. 1578);; No. 1  Sm  Battle River Coalfield 

Forestburg, Plains Region, Alberta 

ERL number 	 2073-85 

Ash analysis, per centg 

Si. C]2 	 46.19 
Al203 	 18.35 
Fe203 	 4.28 

TiO2 	 0.59 
P205 	 0.7.5 
Ca0 	 8.94 
Mg° 	 1.43 
803 	 0.76 
Na20 	 4.21 
K20 	 0.51 
Sr° 	 0.21 
Ba0 	 0.37. 
Loss on fusion  (LUE) 	 12.52 

Volatile trace element analysis ug/g (ppm) 

Mg 
Cl 

Br 
As 
Se 

Non 	volatile trace element  ana]. yole ug/g (ppm) 

Be 
Sr 
V 
Mn 
Cr 

Notesg 



Product  naine  
Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 

—Yr= 

N/A 
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FORESTBURS COLLIERIES LIMITED 
Paintearth Mine (No. 1781); No  1  hem  ; Battle River Coalfield 

Forestburg, Plains Region, Alberta 
LSD. 9, Sec. 12, Twp. 40; R16, 1iJ4 

SamOling date 	 25-09-84 

Sampling location 	 Mine (surface) 

ERL number 	 2068-85 

Rank of  coal 	 Subbituminous C 

Proximate analysis: 	 As kelc"d 	 Dry 	Dry Ash Free 
Equi]ibrium moisture ....... % 	26.10 
Ash mdUM04411UNnunvmuutf414Unpn 74 	 5.34 	 7.23 
Volatile mUnnUUWIlnotnattnnUmun 71 	29.69 	 40.18 	 43. 3 1 
Fixed carbon ............... % 	38.86 	 52.59 	 56.69 

Ultimate: 

	

Carbon ..................... % 	49.85 	 67.46 	 72.72 

	

Hydrogen •................... % 	3.37 	 4.56 	 4.92 

	

Sulphur (Pyritic) .......... % 	( 0.02) 	( 0.03 ) 

	

(Sulphate) .........» % 	( 0.00) 	( 0.00) 

	

(Organic) ........... Y. 	( 0.42) 	( 0.56) 	( 0.61) 

	

0.44 	 0.59 	 - 

Nitrogen nUnntenup4muu4n4pap4 711 	 1.01 	 1.36 	 1.47 

	

5.34 	 7.23 	 - 
Oxygen, by difference ...... % 	13.89 	 18.80 	 20.27 

Heating value: 

	

NJ/kg 	19.30 	 26.11 	 28.15 

	

kcal/kg 	4609 	 6237 	' 	6723 

	

Btu/lb 	- 	8296 	 11226 	 12101 

Hardgrove grindability index 

Free swelling index (FSI) 

Moisture (as rec'd) 
Inherent ................... % 
Adherent 	 Y. 

Ash Fusibility temperature 	 Reducing 
1029 

Spherical ................. 1"'C 	1138 
Hemispherical 	 °C 	1143 
Fluid 	 1171  

Oxidizing 
1316 
1352 
1354 
1363 

Notes: Forestburg Collieries Ltd. is a subsidiary of Luscar Ltd. 



Product name 
Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 
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FORESTBURO COLLIERIES LIMITED 
Paintearth Mine (No, 1/81)!; No ,  1 Seam:; Battle River Coalfield 

Forestburg, Plains Region, Alberta 
LSD, 9, Sec ,  12, Two, 40;; R16, 

Sampling date 	 25-09-84 
Sampling location 	 Mine (surface) 

ERL number 	 2068 	85 

Ash  ana]. 	E;  per cent 

8i02 	 .31.00 
Al203 	 15.25 

6.50 
Mn304 
. 1 .  t:32 	 0.72 
P20'5 	 .1. 
Can 	 17.82 
NIgLl 	 1.08 

12.44 
Na20 	 8.24 
K20 	 0.19 
Sri] 	 0, 4 :1  
Da0 	 0.91 
Loss on fusion (L0F) 	 2.61 

Volatile trace  e]. ornent  analysis ug/g (ppm) 

Hg 
Ci 

Br 
As 

Non 	volatile trace  el ornent  analysis ug/g (ppm) 

Ba 
Sr 
V 
Mn 

Cr 

0.04 

Notesu 



Dry Ash Free Dry 

11.66 
37.94 
5).40 

64.1w1 
4.50 

( 0.07) 
( 
( 
0.62 

1.44 
11.66 
17.41 

42.95 
57.05 

72.83 
5.09 

( 0.60) 

1.63 

19.74 

36 

N/A 
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FORESTBURG COLLIERIES LIMITED 
Paintearth Mine (No. 1781); No. 3 Sem; Battle River Coalfield 

Forestburg, Plains Region, Alberta 
LSD. 12, Twp. 40; R15, W4 

---------------------------------------------------------------------- 

Sampling date 	 25-09-84 
Sampling location 	 Mine (surface) 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

ERL number 

Rank of coal 	8.«UUNUU.KUUU4111/3.7.417 

Channel Sample 

2066-85 

Subbituminous C 

Proximate analysisg 	 As Rec'd 
Equilibrium moisture ....... % 	24.97 
Ash UOMPUMUWOUMUMUUUMUUMPUOU 	 8.75 
Volatile ................... % 	28.47 
Fixed carbon 021811.101711HOUnelUNO 	 37.82 

Ultimateg 
Carbon  	 48.27 

	

Hydrogen ...................  7. 	3.38 

	

Sulphur (Pyritic) .......... % 	( 0.05) 

	

(Sulphate) ...•...... % 	( 0.02) 

	

(Organic) ........... % 	( 0.40) 
Total 	 % 	0.47 

Nitrogen 	 % 
Ash 	 % 
Oxygen, by difference ...... 

Heating valueg 

1.08 
0.75 
13.09 

	

NJ/kg 	19.32 	 25.76 	 29.16 

	

kcal/kg 	4616 	 6152 	 6964 

	

Btu/lb 	8308 	 11073 	 12535 

Hardgrove grindability index 

Free swelling index (FSI) 	 

Moisture (as rec'd) 
Inherent 	 % 
Adher ent 	el gi gl q 	 at UUUUU 12 V.  

Ash Fusibility temperature 	 Reducing 	 Oxidizing 
Initial ununumunuannn. UUUUU °C 	1121 	 1193 
Spherical UUUUU UnnalUMU 	  nr 	1229 	 1246 
Hemispherical 1222UUUUUUUnelIN aC 	1393 	 1299 
Fluid 	  °C 	1396 	 1482+ 

Notes g Forestburg Collieries Ltd. is a subsidiary of Luscar Ltd. 



Product name 
Screen opening ,mm 
(Screen opening „in) 

Channel Sample 
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FORESTBURG COLLIERIES LIMITED 
Paintearth Mine (No. 1781);; No. 3 Seafm Battle River Coalfield 

Forestburg, Plains Redion, Alberta 
LSD. 12, Twp, 40 R15, W4 

Sampling date 	 25-09-84 
Sampling location 	 Mine (surface) 

ERL number 	 2066-85 

Ash analysis, per cent 

5102 	 49.25 
Al203 	 17.21 
Fe203 	 4.28 
Mn 304 
TiO2 	 0.56 
P205 	 0.27 
Ca0 	 10.44 
Mg0 	 1.46 
803 	 6.67 
Na20 	 4.23 
K20 	 0.39 
Sr0 	 0.19 
Ba0 	 0.3.1 
Loss on fusion (LOF) 	 ,..... 60 

Volatile trace element analysis ug/g (ppm) 

Hg 	 0.02 
Ci 	 SO 

34. 
Br 	 - 
As 
Se 

Non-volatile trace element analysis ug/g (ppm) 

Ba 
Sr  
V 

Mn 
Cr 

Notesu 



Product name 
Screen -  opening.,mm 
(Screen opening ,in) 

Channel Sample 

	

67.10 	.. 	72.47 

	

4.50 	 4.86 

	

( 0.07-';) 	 - 
( 0.01) 

	

( 0.45) 	( 0.48) 
0.49 

	

1.33 	 1.44 
7.41 

	

19.17 	 20.70 
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FORESTBURO COLLIERIES LIMITED 
Paintearth Mine (No. 1781); No. 4 Seam; Battle River Coalfield 

Foréstburg, Plains Region, Alberta 

LSD. 13, Sec. 7, Twp. 40; R15, W4 

Sampling date 	 25-09-84 . 
Sampling location 	 Mine (surface) 

ERL number 	 2067-85 

Rank of coal ounuouunanonottuutem 	 SUdhitUMinOUS C 

Proximate analysisg 
Equilibrium moisture ....... % 

Volatile U11(117411PUOISULIUOUOUUlf 	 % 

Fixed carbon ............... % 

As Rec 
25.14 

SU  JUJ 

28.96 
40.35 

Dry 	Dry Ash Free 

/.41 

	

30.69 	 41.79 

	

53.90 	 58.21 

Ultimateg 
Carbon  U U U 	 U U U U 	 % 	50.23 

3.37 

	

Sulphur (Pyritic) .......... % 	( 0.02) 

	

(Sulphate) .......... % 	( 0.01) 
(Organic) ........... % 	( 0.3) 

0.7.7 

Nitrogen ................... % 	1.00 
Ash UMUOULIU.14130004.771111UU.OU % 	5.55 
Oxygen, by difference ...... % 	14.35 

Heating valueg 

	

MJ/kg 	19.37 	 25.87 	 27.94 

	

kcal/kg 	4626 	 6179 	 6673 

	

Btu/lb 	0326 	 11122 	 12012 

Hardgrove grindability index 	 34 

Free swelling index (FSI) UU  U U U 	N/A 

Moisture (as rec'd) 
I nherent munseenommuldnumuouna % 

Adherent "pH" UUUUU UltUUUMUld lU  

'Ash Fusibility temperature 	 Reducing 
Initial  UUUUU  U U U U U U U UUUUUUU °C 	1068 
SpheriUal ununtenopuonunnunts C3 C, 	1116 
Hemispherical ............. °C 	1304 

1307 

Oxidizing 

1171 
1229 
1316 

Notes  g Forestburg Collieries Ltd is a subsidiary of Lusuar Ltd. 



Product name 
Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 
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FORESTBURO COLLIERIES LIMITED 
Paintearth Mine (No. 1781);; No ,  4 Seam Battle River Coalfield 

Forestburg, Plains Region, Alberta 
LSD, 13, Sec. 7, Twp. 4(...0 R15, W4 

Sampling date 	 25-09-84 
Sampling location 	 Mine ( ) urface) 

ERL number 	 20é,7-85 

Ash analysis, per cent. 

Si [:12 	 41..79 
15. :38 

Fe203 
l'in 11)1.  

c3 
P2Or;:.5 	 1.50 
Cat:3 	 15.10 
Mg° 	 1.07 
SO:3 	 E3.4:3 
1\la2C3 	 4.:30 
1-(20 	 0.43 
c:,- (J 	 0.41 
Be° 	 0.71 
Loss on fusion (LOF) 	 3.25 

Volatile trace  al amant  analysis ug/g 474.un) 

Mg 	 0.04 
Cl 	 80 

28. 
Br 
As 	 - 
Se 

Non ..... volatile trace element analysis ug/g (porn) 

Ba 
Sr 
V 
Mn 
Cr 

Notes‘.: 



Sampling date 
Sampling location 

21-09-84 
Mine (surface) 

5011700 N 422180 E 

Product name 
- Screen opening ,mm 

(Screen opening ,in) 

Channel Sample 

Dry 	Dry Ash Free 

13.69 

	

38.28 	 44.35 

	

48.03 	 55.65 
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MANALTA COAL LIMITED 

Vesta Mine (Mine No. 1046); No. 1 Seam; Battle River Coalfield 
Halkirk, Plains Region, Alberta 

ERL number 	 2063-85 

Rank of coal ........... ....... 	 Subbituminous C 

Proximate analysisu 	 As Rec'd 
Equilibrium moisture ....... 	25.28 
Ash ........................  X 	10.27: 

28.60 
Fixed carbon ............... X 	:35.89 

Ultimater, 
Car- bon  0UWWUKUUUUUU0UUMUU17017 	 46.22 
Hydrogen 	 ....... ..... X 	3.12 
Sulphur (Pyritic) .......... "/. 	( 0.03) 

(Sulphate) 	 X 	( 0.01) 
(Organic) ...........  X 	( 0.31) 

0.36 

Nitrogen ................... X- 	0.99 
10.27; 

Oxygen, by difference ...... "/. 	13.80 

Heating valueu 

	

61.86 	 71.67 

	

4.1.7 	 4.8 1, 
 ( 0.01) 

	

( 0.01) 	 - 

	

( 0.42) 	( 0.49) 
0.48 

1.54 
1.3.69 

21.40 

	

NJ/kg 	17.73 	 ,,, -7-7 

	

,..:,./„.: 	 27.49 

	

kcal/kg 	4235 	 5667 	 6566 

	

Btu/lb 	7622 	 10201 	 11819 

Hardgrove grindability index 	 42 

Free swelling index (F8I)  u n n n n 	N/A 

MoiSture (as rec'd) 

Adherent 31 0 0 tt 	 ti It 0 4 	 0 1“ 	 SI 0 0 /I "i0 

Ash Fusibility temperature 	 Reducing 	 Oxidizing 
Initial 	 .............. c"C 	1124 	 1143 
Spherical OPMWMUMWOORPKUM0W 	 1160 	 1182 
Hemispherical ............. °C 	1282 	 1274 
Fluid UnUUUUUM4,000,000«UOU aq 	1329 	 1452 

Notes.; 
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MANALTA COAL LIMITED 
Vesta Mine (Mine  No  1046)i; No  1 Seae; Battle River Coalfield 

Halkirk, Plains Region, Alberta 

Sampling date 	 21-09-84 
Sampling location 	 Mine (surface) 

5611700 N 422180 E 

Product name 

Screen opening ,mm 
(Screen opening ,in) 

ERL number 

Ash analysis, per centu 

Channel Sample 

8:1 02 	 55.80 
Al203 	 12.23 
Fe203 	 3.96 
Mn304 
TiO2 	 0.65 
P205 	 0.28 
Ca0 	 10.87 
Mg0 	 2.13 
SO3 	 5.63 
Na20 	 2.47 
K20 	 1.17 
Sr0 	 0.14 
Ba0 	 0.4 
Loss on fusion (L0F) 	 n  ç7  

Volatile trace element analysis ug/g (ppm) 

Hg 	 0.02 
Cl 	 SO 

Sr 	 - 
As 	 - 
Se 

Non 	volatile trace element analysis ug/g (ppm) 

Ba. 
bt 

Mn 
Cr 

Notes 	Sample Elevation =  748 .6 m 



Sampling date 
Sampling location 

21-09-84 
Mine (surface) 

5811700 N 422110 E 

Product name 
Screen,opening ,mm 
(Screen opening ,in) 

Channel Sample 

36 

N/A 
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MANALTA COAL LIMITED 
Vesta Mine (Mine No. 1046)5 No. 2 Seam5 Battle River Coalfield 

Halkirk, Plains Region, Alberta 

ERL number 	 2064-85 

Rank of coal UnitlinUUUUUSTIOnnanOn 	 Subbituminous C 

Proximate analysis:: 	 As Rec''d 	Dry 	Dry Ash Free 
Equilibrium moisture ....... % 	22.92 

	

10.81 	 14.03 
Volatile «MURPOUURUUOUOUUMUU % 	28.70 	 37.24 	 43.32 
Fixed carbon ............... % 	37.56 	 48.73 	 56.68 

UltimaLeg 
Carbon KUUSIUMUUOItallnUUWMUndl. 	 62.54 	 72./5 

	

4.40 	 5.12 

	

Sulphur (Pyritic) ..........  Y. 	( 0.06) 	 0.0H) 	 - 

	

(Sulphate) ugsmuumatImu  X 	( 1).02) 	(  On 03) 	 - 

	

(Organic) ........... % 	( 0.30) 	( 0.39) 	( 0.45) 

	

lotai .............. % 	0.9 	 0.80 

Nitrogen ................... % 	1.12 	 1.45 	 1.69 

	

10.81 	 14.03 	 - 
Oxygen, by difference ...... % 	13.17 	 17.08 	 19.87 

Heating value:: 

	

MJ/kg 	18.73 	 24.30 	 28.26 

	

kcal/kg 	4473 	 5803 	 6750 

	

Btu/ 1 b 	8051 	 10445 	 12150 

Hardgrove grindability index 

Free swelling index (FSI) 

Moisture (as rec'd) 
Inh erent nOnnOUUndhOMUUMEINUn 

Adherent nnunatsuaeonnuanununti 

Ash Fusibility temperature 	 Reducing 	 Oxidizing 
1184 	 1246 
1374 	 1304 

Hemispherical ununumuuuseuna °C 	1391 	 1335 
1482+ 	 1393 

Notes:: 



Product name 
Screen opening ,mm 
(Screen opening „in) 

Channel Sample 
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MANALTA COAL LIMITED 
Vesta Mine (Mine No. 1046); No. 2 Seam; Battle River  Coal  field  

Halkirk, Plains Reg ion,, Alberta 

Sampling date 	 21 ..... 09-84 
Sampling location 	 Mine (surfac e  

5611700 N 422110 E 

ERL number 	 2064-85 

Ash analysis, per cent g 

8102 	 48.11 
A l 203 	 2 1.01 
FeY(r; 	 4.04 
Mn2.04 	 - 
T102 	 0.69 
P205 

9.08 
Mg0 	 1.31 
803 	 4.82 
Na20 	 5.56 
R20 	 0.1.f‘ 
Sr° 	 0.20 
He0 	 0.60 
Loss on fusion (LOF) 

Volatile trace element analysis ug/g (ppm) 

Hg 	 0.07. 
Ci 	 70 
F 	 45 ,  
Sr  
As 	 - 
Se 

Non-volatile trace element analysis ug/g (ppm) 

Ba 
Sr 

V 
Mn 
Cr 

Notes g 	Sample Elevation = 743 .4 m 



Sampling date 
Sampling location 

21-09-84 
Mine (surface) 

5811735 N 421075 E 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 
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MANALTA COAL LIMITED 
Vesta Mine (Mine No. 1046) No. 3 Searri5 Battle River Coalfield 

Halkirk, Plains Region, Alberta 

ERL number 	 2065-85 
••• •• • 	n• 	• • • 	■ 	 ••• •••••■ 

Rank of coal UOUUnt11414110.21118"." 	 Subbituminous C 

Pro>ite analysis: 	 As kec'd 	Dry 	Dry Ash Free 
Equilibrium moisture ....... % 	20.4/ 
Ash 	.. 12 li tt /1 la ti tf 14 17 *I J1 14 It et 18 t. !I il il t. It It 	 % 	11.44 	 10.16 
Volatile ................... % 	28. 73 	 36.13 	 44.15 
Fixed carbon ............... % 	.....,„) 	 45. 7 1 	 55.85 

Ultimate: 

	

Carbon ..................... % 	46.89 	 58.96 	 72.04 

	

.:..28 	 4.1.3 	 5.05 

	

Sulphur (Pyritic) .......... % 	( 0.07 ) 	( 0.08) 	 - 

	

(Sulphate) .......... % 	( 0.00) 	( 0.00) 

	

(Organic) ........... % 	( 0. 28) 	( 0. 36) 	( 0.43 ) 
0. 	 0.44 

Nitrogen 	....... .......... % 	1.21 	 1.52 	 1 0 86 
Ash MUumLINUMund4UUNfel$0101.W.O« % 	14.44 	 10.16 	 - 
Oxygen, by difference ...... % 	13.35 	 16.79 	 20.52 

Heating value: 

	

NJ/kg 	18.12 	 22.78 	 27.83 

	

kcal/kg 	4327 	 544 1 	 6648 

	

Btu/lb 	7788 	 9793 	 11966 

Hardgrove grindability index 	 40 

Free swelling index (FSI) 	 N/A 

Moisture (as rec'd) 
I nherent unuupuuuuuunu MMMMM u 

Adherent M . 12UUUUUUUUW.unb181nun 

Ash Fusibility temperature 	 Reducing 
Initial R1181118“nuuultunugut114.1 nC 	 1204 
Spherical UUUMMUUMUUUNUNUU e3C 	 1208 
Hemispherical .............. °C 	1393 	 • 
Fluid ..................... . 9C 	1402+ 

--------------------- 

Oxidizing 
1268 
1335 
1429 
1402+ 

Notes: 



Sampling date 
Sampling location 

21 	09-84 
Mine (surface) 

5811735 N 421075 E 

Product name 

Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 
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MANALTA CO L_  LIMITED 
Vesta Mine (Mine  No  1046); No. 3 Sen ; Battle River Coalfield 

Halkirk, Plains Region, Alberta 

ERL number 	 2065-85 

Ash  anal 	s,  per cent 

8102 	 54.75 
Al203 	 20.66 
Fe203 	 3.34 
Mn 304  
TiO2 	 0.73 
P205 	 0.12 
Ca0 	 6.94 
Mg0 	 0.72 
503 	 3.60 
Na20 	 4.27 
K20 	 1.06 
Sr0 	 0.17 
Ba0 	 0.76 
LOS5 on fusion (LOF) 	 1.80 

Volatile trace element analysis ug/g (ppm) 

Mg 	 0.05 
Cl 	 80 

43« 
Br 	 - 
As 

Non-volatile trace element analysis ug/g (ppm) 

Ba 

Sr 
V 
Mn 

Cr 

Notes:: 	Sample Elevation = 712.6 m 



Product name 
Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 
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MANALTA COAL LIMITED 
Montgomery Mine (Mine  No  443) No. 1 Sear0 Sheerness  Coal  field 

 Hanna, Plains Reg ion, Alberta 

Sampling date 	 21-09-84 
Sampling location 	 Mine (surface) 

5704087 N 49642 E 

ERL number 	 2062-85 

Rank of coal 	 Subbituminous C 

Proximate analysis:: 	 As Rec'd 	 Dry 	Dry Ash Free 
Equilibrium moisture ....... % 	26.11 

	

6.13 	 8.30 
Volatile 	 X 	29.28 	 39.63 	 43.22 
Fixed carbon ............... % 	38.47 	 52.07 	 56.78 

Hltlmateu 

	

Carbon wiatsunnpunnutlaugrantswa“ "lin 	 48.41 	 65.84 	 7 1 .47 

	

Hydrogen ................... % 	3 .25 	 1. 40 	 4.80 

	

Sulphur (PirtiJr) .......... % 	( 0.05) 	( 0.06) 	 _ 

	

(Sulphate) .......... % 	( 0.04) 	( 0.05) 	 - 

	

(Orgclnic) ........... % 	( 0.37) 	( ) .51) 	( 0.55) 

	

0.46 	 0.62 	 - 

Nitrogen.... 	 glee "3114 UP 'X 	 1.14 	 1.54 	 1.60 
Ash unnuesmuumumuunnaununnuu % 	6.13 	 8.30 	 - 
Oxygen, by difference 	 % 	14.48 	 19.60 	 21.37 

Heating  value u 

	

Mj/kg 	18.67 	 25.27 	 -:-/ .,: e.:  .4., ..”, 

	

kcal/kg 	4459 	 6034 	 6581 

	

Btu/ 1 b 	8026 	 1 )862 	 11845 

Hardgrove grindability index 	 39 

Free swelling index (FEU) ..... 

Moisture (as rec'd) 
I nherent PUWOUUMUIUMUMU1111#4 

Adherent 	 

Ash Fusibility temperature 	 Reducing 	 Oxidizing 
Initial .NUOUOUUMUUUUOURUU nC 	 1116 	 1199 
Spherical 1101.11U114MUhanNUMU °C 	 1179 	 1210 
Hemispherical ............. °C 	1293 	 1266 
Fluid ..................... °C 	1363 	, 	 1346 

Notes  u Montgomery Mine 'as  formerly named Roselyn Mine 

N/A 



Product na • e 
Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 
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MANALTA COAL LIMITED 
Montgomery Mine (Mine No. 443 ) ; No , 1 Seamf; Sheerness Coalfield 

Hanna, Plains Region, Alberta 

Sampling date 	 21 ..... 09-84 
Sampling location 	 Mine (surface) 

5704087 N 49642 E 

ERL number 	 2062-85 

Ash analysis, per cent.J 

Si 02 	 33.09 
n12(13 	 19.31 
re'2.03 	 b.31 
Mn 304 	 - 
ri02 	 0.94 
P205 	 0.22 
CaU 	 18.39 
Mg0 	 2.59 
SO3 	 11.32 
N.20 	 1.45 
K20 	 0.32 
Sr0 	 0.24 
SaD 	 0.58 
Loss on fusion (1._0F) 

Volatile trace element analysis ug/g (ppm) 

0.06 
80 

Non-volatile trace element analysis ug/g (ppm) 

Ba 
,Dt 
V 
Mn 
Cr 

Hg 
Ci 

Br 

hs 
Se 

Notes 	Sample Elevation = 826 .7 m 



Dry 	-Dry Ash Free 

16.18 

	

34.50 	 41.16 

	

49.32 	 58.84 

	

61.70 	 73.61 

	

3.86 	 4.61 
( 0.05) 

	

( 0.00) 	 - 

	

( 0.17) 	( 0.20) 
0.'22 

	

0.87 	 1.04 
16.18 

	

17.17 	 20.48 

1L'7. 

MANALTA COAL LIMITED 
Highvale Mine (Mine No. 1769); Seam No. 1; Wabamun Coalfield 

Seba Beach, Plains Region, Alberta 
N.E Qtr. Sec. 32, Twp. 52; R5, W5M 

Sampling date 	 11-12-84 

SamiDling location 	 Mine (surface) 
Pit 04 

Channel Sample Product name 
Screen opening ,mm 
(Screen opening ,in) 

ERL number 

Rank of coal . 	 I, • 	 • &I 	 14 • q 

Proximate analysis: 	 As Rec'd 
Equilibrium moisture ......, Y. 	18.84 
Ash .............. UUUUUUUUUU % 	13.13 
Volatile ..................« % 	28.00 • 
Fixed carbon MURUOSUUSIIIUMPROA  X 	40.03 

Ultimate: 

	

Carbon ....... .............. % 	50.08 
Hydrogen • W IS O. • VI 0 • It SO 0 .1 	 .....  X 	3- .13 

	

Sulphur (Pyritic) .......... % 	( 0.04) 

	

(Sulphate) ...„ ...... % 	( 0.00) 

	

(Organic) ........... % 	( 0.14) 
Total  	•UP  X 	0- .18 

Nitrogen .liOUNUWMUMPUNUKUUUM % 	0

- 

.71  
Ash um un 	anuun•as "um nun os•n w  X 	13.13 
Oxygen, by difference ...... % 	13.94 

Heating value: 

2363-85 
--------------- 

Subbituminous B 

	

MJ/kg 	19.05 	 23.47 	 28.00 

	

kcal/kg 	4549 	 5605 	 6687 

	

Btu/lb 	8188 	 10089 	 12037 

Hardgrove grindability index 	 46 

Free swelling index (FSI) 	 NYA 

Moisture (as rec'd) 
I nherent .............. ..... % 
Adherent MU.« ...... .11411.8NWUU "iele 

Ash Fusibility temperature 	 Reducing 
Initial UlglikKUMWUUUUft11.N.WW °C 	1282 
Spherical 	  . °C 	1368 
Hemispherical ............. °C 	1308 - 
Fluid ....... ........ 	 °C 	1482+  

Oxidizing 
1360 
1399 
1421 
1482+ 

Notes: Highvale Mine is owned by TransAlta Utilities Corp. and operated 
by Manalta Coal Ltd. 



11-12-84 
Mine (surface) 

Pit 04 

Channel Sample 
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MANALTA COAL LIMITED 
Highvale Mine (Mine No  1769); Seam No. 1; Wabamun Coalfield 

Seba Beach, Plains Region, Alberta 
N.E Qtr. Sec. 32, Two. 82; R5, W5M 

Sampling date 
Sampling location 

Product  ri aine  
Screen opening ,mm 
(Screen opening ,in) 

ERL number 	 2363-85 

Ash analysis, per cent 

Si 02 	 48.94 
Al203 	 25..P0 
Fe203 	 3.44 
Mn304 	 - 
"Li 02 	 0.71 
P205 	 0.10 
Ca0 	 12.37 
Mg0 	 0.84 
SO3 	 3.41 
Na20 	 2.89 
K20 	 0.25 
Sr0 	 0.11 
Ba0 	 0.21 
Loss on fusion (LOF) 	 0.62 

Volatile trace element analysis ug/g (ppm) 

Mg 
Cl 

Br 

As 

Se 

Non 	volatile trace element analysis ug/g (ppm) 

Ba 
Sr 
V 
Mn 

Cr 

0.11 

Notes.,; 	Sample Elevation = 715 m 



43 

N/A 
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MANALTA CoAL LIMITED 
Highvale Mine (Mine No. 1769) Seam No. 	Wabamun Coalfield 

Seba Beach, Plains Reg ion, Alberta 
Mn En  Qtr. Sec. 32, Twp.  52 R5, W5M 

Sampling date 	 11-12-84 
Sampling location 	 Mine (surface) 

Pit 04 

Channel Sample Product name 
Screen opening ,mm 
(Screen opening ,in) 

ERL number 

Rank of coal 	 SubbituMinous C 

Proximate analysisu 	 As Recd 	Dry 	Dry Ash Free 

Equilibrium moisture ....... % 	19.41 
Ash nunemnowsgannausnanunugnun n/n 	1- 3.56 	 16.82 
Volatile OUOUPUPUUUntatIllnUnUll 	 2- 7.59 	 34.24 	 41.16. 
Fixed carbon ............... % 	39.44 	 48.94 	 58.84 

Ultimateu 

	

Carbon MUMUUnn UUUUUU UteUUMOU Yn 	4- 8.89 	 60.66 	 72.93 

	

3.06 	 3.00 	 4.57 

	

Sulphur (Pyritic) .......... % 	( 0.05) 	( 0.06) 

	

(Sulphate) .......... % 	( 0.00) 	( 0.00) 	 - 

	

(Organic) ........... % 	( 0.08) 	( 0.10) 	( 0.12) 

	

Total .............. % 	0.13 	 0.16 

Nitrogen ................... % 	0.64 	 0.80 	 0.96 
Ash ............... ........ . % 	13.56 	 16.82 	 _ 

Oxygen, by difference ...... % 	14.31 	 17.76 	 21. 35 

Heating valueu 

	

MJ/kg 	18.53 	 22.99 	 27.64 

	

kcal/kg 	4425 	 5491 	 6601 

	

Btu/lb 	7965 	 9883 	 11881 

Hardgrove grindability index 

Free swelling index (FSI) 

Moisture (as rec'd) 
Inherent ................... % 
Adherent .....—.—...—... % 

Ash Fusibility temperature 	 Reducing 	 Oxidizing 
Initial oullanftnnaununnovuan aC 	1210 	 1 302 
Spherical ................. °C 	1296 	 1354 
Hemispherical ..,.......... °C 	1360 	 1371 
Fluid munanuuumuuttununpuunn aC 	1379 	 1449 

Notes u Highvale Mine is owned by TransAlta Utilities Corp. and operated 
by Manalta Coal Ltd. 



11 	12-84 
Mine (surface) 

Pit 04 

Channel Sample 
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MANALTA COAL LIMITED 
Highvale Mine (Mine No. 1769); Sm  No. 2; Wabamun Coalfield 

Seba Beach, Plains Region, Alberta 
N.E. Qtr. Sec. 32, Twp. 52; R5, W5M 

Sampling date 
Sampling location 

• roduct name 
Screen opening ,mm 
(Screen opening ,in) 

E FL...  number 	 2364-85 

Ash analysis, per  cent 

8:102 	 4é).66 
Al203 	 22.63 
re203 	 5.73 
Mn304 	 - 
TiO2 	 0.lb 
P205 	 0.17 
Can 	 13.00 
Mg0 	 1.06 
SO3 	 2.80 
Na20 	 0.0/ 
K20 	 0.27 
Sr 1]  
DaO 	 0.1J 
Loss on fusion aAJF) 	 1.49 

Volatile trace element analysis ug/g (ppm) 

Mg 	 0.04 
Ci 

Br 
As 
Se 

Non-volatile trace element analysis ug/g (ppm) 

Ba 

Sr 
V 

Mn 
Cr 

Notes 	Sample Elevation = 705 m 



Product name 
Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 
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MANALTA COAL LIMITED 
Highvale Mine (Mine No. 1769) Seam No.  3  Wabamun Coalfield 

Seba Beach, Plains Region, Alberta 
N. W. Qtr.  Fit  4, Twp, 52u R4, W5M 

Sampling date 	 11-12-84 
Sampling location 	 Mine (surface) 

Fit  02 South 

ERL number 	 2365-85 

Rank of coal ............. ..... 	 Subbituminous 

Proximate analysiss 	 As Rec'd 	Dry 	Dry Ash Free 
Equilibrium moisture 	 Y. 	19.33 
Ash 011UMMUOIMUUM.U.SUU.UUU“.414 % 	8.74 	 10.84 
Volatile  ................... % 	28.41 
Fixed carbon MUOUUOOUO«UNUOU % 	43.51 	 53.94 	 60.50 

Ultimates 
Carbon 18.»MUUUULIUM"UnU.UUMU 	 53.19 	 65.93 	73.95 
Hydrogen 	....... ........ % 	3.27. 	 4.01 	 4.50 

	

Sulphur (Pyritic) ..........  Y. 	( 0.04) 	( 0.05) 	 - 
(SUlPhate) UKYOUP.Obn 	( 0.00) 	 ( 0,00) 	 - 

	

(Organic) ............. Y.. 	( 0.26) 	( 0.32) 	( 0.36) 
Total 	tà 	 It 11 13 '14 	 0.0 	 0. 37 

Nitrogen OPMMOUUUXU.«.11UUVIUM % 	0.74 	 0.92 	 1.03 

	

8.74 	 10.84 	 - 
Oxygen, by difference ...... Y. 	14.46 	 17.93 	 20.11 

Heating values 

	

NJ/kg 	20.5 	25 . 22 	 28.29 

	

kcal/kg 	. 4860 	 6024 	 6757 

	

Dtu/lb 	8748 	 10044 	 12162 

Hardgrove grindability index 	 45 

Free swelling index (FSI) 	 N/A 

Moisture (as rec'd) 
Inherent ono.unux on an nun n u Y.  
Adherent 	uple gnu+ ao we xnunonne Y.  

Ash Fusibility temperature 	 Reducing 	 Oxidizing 
Initial ................... 9C 	1091 	 1132 
Spherical 	 95 . 	1160 	 1216 
Hemispherical 	 e3C 	1274 	 1243 
Fluid UMUUOUWOU ...... "Mu" . 9C 	1391 	 1432 

Notes  s Highvale Mine is owned by TransAlta Utilities Corp. and operated 
by Manalta Coal Ltd. 



11-12-04 
Mine (surface) 
Fi t,  02 South 

Channel Sample 
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MANALTA COAL LIMITED 
Highvale Mine (Mine No. 1769); Seam  No  3; Wabamun Coalfield 

Seba Beach, Plains Region, Alberta 
N.W. Qtr. Pit 4, Twp. 52; R4, W5M 

Sampling date 
Sampling location 

Pro(iuct naine 
Screen opening ,mm 
(Screen opening ,in) 

ERL number 

Ash analysis, per centu 

Si 02 	 49.54 
Al203 	 16.10 

4.20 
Mn304 
i' :102 	 0.56 
P205 	 0.19 
Ca0 	 14.77 
Mg0 	 1.00 
S03 	 6.62 
Na20 	 4.59 
K20 	 0.31 
Sr0 	 0.15 
Ba0 	 0.24 
Loss on fusion (L0F) 	 0.75 

Volatile trace  cl ornent  analysis ug/g (ppm) 

Hg 	 0.05 
Cl 

Br 

Sc
As 

Non 	volatile trace element analysis ug/g (ppm) 

Ba 
Sr 
V 
Mn 
Cr 

Notes 	Sample Elevation = 700 m 



Sampling date 
Sampling.location 

11-12-84 
Mine (surface) 
Pit 02 South 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 

Dry 

23.94 
49 

42. '57 

55.99 
3.39 

( 0.04) 
( 0.00) 
(  Ci.. 39) 

O. 43 

O. 79 
. 94 

15.46 

Dry Ash Free 

44.03 
=re 07 

73.61 
4.  4 é) 

( 0.51) 

1.04 
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MANALTA  c. DAL  LIMITED 
Highvale Mine (Mine No. 1769); Seam No. 4; Wabamun Coalfield 

Saba Beach, Plains Region, Alberta 
S2 R4  

ERL number 	 2366-85 

Rank of coal 	 Subbituminous B 

Proximate analysis: 	 As Rec'd 
Equilibrium moisture ....... % 	17.38 

19.78 
Volatile Unannh14110.011114UUSJOU  X 	27.67 
Fixed carbon ............... % 	35.17 

Ultimateu 
Carbon 14018011400UUO.UUtIUUHUUP "/12 	 46.26 

2.00 
Sul  phur  (Pyritic) .......... % 	( 0.03) 

(SU1Phate) wuuftwauunge  X 	0.00) 
(Organic) 	 % ( 0.32) 
Total ..............  X 	0.36 

Nitrogen wounuau.naumoonnu+u  X 	0.65 
19.70 

Oxygen, by difference ...... % 	12.77 

Heating valueu 

	

" Mj/kg 	18.16 	 21.98 	 28.90 

	

kcal/kg 	4337 	 5249 	 6902 

	

Btu/lb 	n  7807 	 9449 	 12423 

Hardgrove grindability index 	 49 

Free swelling index (FSI) 	 N/A 

Moisture (as rec'd) 
Inherent nquouwaneruangswassaust 

Adherent 	 % 

Ash Fusibility temperature 	 Reducing 	 Oxidizing 
Initial ................... r-"C 	1182 	 1191 
Spherical nomuumuumuuounnuu C3C 	1304 	 1282 
Hemispherical ............. DC 	1416 	 1374 
Fluid OUUUHUUMUMUUtiUUR“.20 °C 	1471 	 1482+ 

Notes u Highvale Mine is owned by TransAlta Utilities Corp.and operated 
by Manalta Coal Ltd. 



Product name 
Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 
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MANALTA COAL LIMITED 
Highvale Mine (Mine No 1/69)5 Seam No. 45 Wabamun Coalfield 

Seba Beach, Plains Region, Alberta 
N. W. Qtr. Pit 4, Twp. 525 R4, W5M 

Sampling date 	 11 	12-84 
Sampling location 	 Mine (surface) 

Pit 02 South 

ERL numb•r 	 2366-85 

Ash analysis, per cent 

SIU2  

Mn 7,04 
1..1(12 	 0.19 
P2U,A 	 0.28 
CaP 

MoO 	 0./.1 

3.2V 

Na20 2.1h 
K2() 
SrU 	 0.OU 

.,A1J 	 0.1à 
LUSS on iuslon :LUE.) 	 1.88 

Volatile trace element analysis ug/g (ppm) 

Hg 	 0„ 0:7 

Br 
As 

Se 

Non 	volatile trace element analysis ug/g (ppm) 

Ba 

Sr 
V 
Mn 

Cr 

Notes;'. 	Sample Elevation = 690 m 



11-12-84 
Mine (surface) 
Pit 02 South 

Channel Sample 

2:367-85 - 

Subbituminous B 

Dry 	Dry Ash Free 

14.98 
35.16 
49.86 

41.35 
58.65 

62.11 
4.09 

( 0.07) 
( 0.00) 
( 0.36) 

0.43 

1.12 
14.98 
17.27 

73.05 
4.81 

( 0.42) 

1.32 

20.M1 

	

Mj/kg 	19.29 

	

kcal/kg 	4608 

	

Btu/lb 	8294 

24.0m 
5738 

10329  

28.26 
6749 

12149 
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MANALTA COAL LIMITED 
Highvale Mine (Mine No. 1769); Seam No. 6; Wabamun Coalfield 

Seba Beach, Plains Region, Alberta 
N.W. Qtr. Pit 4, Twp .). 52; R4, W5M 

Sampling date 
Sampling location 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

ERL number 

Rank of coal nallnatlaUMUMURanalta 

Proximate analysis: 	 As Rec'd 
Equilibrium moisture ....... Y. 	19.70 

12.03 
Volatile MUMUUUMUanOURaaaann  Y. 	28.23 
Fixed carbon ....... ........  Y. 	40.04 

Ultimate: 
(..-,arbon 	I. SI nallaaap &I 	 tl 	 u 	 bi 	 u 	 Y. 	49.87 
Hydrogen 	..... 	 3.28 
Sulphur (Pyritic) .......... 	( 0.06) - 

(Sulphate) 	...... 	Y. 	( 0.00) 
(Organic) apaeganapUpa  Y. 	 0.29) 

Total'IlaaMPOUnt!"21an  Y. 	0.35 

Nitrogen MMUitalfelannelanUaMUUU  Y.  
Ash nuauliaaftaaagaNNOUttapaUlOn 	Y.  
Oxygen, by difference ......  Y.  

Heating value: 

0.90 
12.0M 
13.87 

Hardgrove grindability index 	 39 

Free swelling index (FSI) ....« 

Moisture (as rec'd) 
Inherent 	 Y.  

Ash Fusibility temperature 	 Reducing 
Initial UUOU0111» ..... "maw" 'C 	1141 
Spherical UMKOMVIIIYUOUPUUldNU °C 	1279 
Hemispherical aananantraMMtla 'C 	1374 
Fluid UNUMUPPUUMM .......... 'C 	1391 

N/A 

Oxidizing 
1271 
1329 
1360 
1446 

Notes: Highvale Mine is owned by TransAlta Utilities Corp. and operated 
by Manalta Coal Ltd. 



11 	12-84 
Mine (surface) 
Pit 02 South 

Channel Sample 

Si02 
Al203 
Fe203 
Mn 304 
1:1. 02 
P205 
Ca0 
Mg0 
SO3 
Na20 
K20 
Sr0 
Sa (J 
Loss on fusion (LOF) 

50.9 -‘ 
20.22 

0.85 
o 
10.65 

n.21 
0.11 
0.60 
1.?5 
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MANALTA COAL LIMITED 
Highvale Mine (Mine No. 1769); Seam  No 6; Wabamun Coalfield 

Saba Beach, Plains Region, Alberta 
N. W. Qtr. Pit 4, Twp. 52; R4, W5M 

Sampling date 
Sampling location 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

ERL number 	 2367-85 

Ash analysis, per cent 

Volatile trace element analysis ug/g (ppm) 

Hg 
Ci 

Br 
As 
qp 

Non 	volatile trace  e:1 ornent  analysis ug/g (ppm) 

Oa 
Sr 
V 
Mn 
Cr 

0.07 

Notes 	Sample Elevation =  605 m 



Dry 	Dry Ash Free 

11.80 
35.76 
52.44 

40.1.14 
59.46 

72.9(1 
4.57 

•■•••■ 

( 0„'PO) 

1.03 

21.19 

64.35 
4.03 

( 0.05) 
( 0.00) 
( 0.17) 

0..22 

. 	0.91 
11.80 
18.69 

/ 

MANALTA COAL LIMITED 
Highvale Mine (Mine No. 1769) Wabamun Coalfield 

Seba Beach, Plains Region, Alberta 

Sampling date 
Sampling location 

Product name 
Screen opening . ,mm 
(Screen opening ,in) 

ERL number 

Rank of coal .................. 

11-12-84 
Keephills Power Generating Station 

Feed Belt 

Plant Feed 

2368-85 

Subbituminous C 

Proximate analysisu 	 As Rec'd 
Equilibrium moisture ....... % 	19.62 
Ash uttuuuottuutoteuuuuuuuuuunuu % 	9.48 

28.74 
Fixed carbon 	 % 	42.15 

Ultimateu 
Carbon .. 	 et 	 u ts uotuttuu 	 51.72 

3.24 
Sulphur (Pyritic) .......... % 	( 0.04) 

(Sulphate) .......... % 	( 0.00) 
(Organic) 	 % 	( 0.14) 

0.18 

Nitrogen ................... % 	0.73 
Ash 	 % 	9.48 
Oxygen, by difference ...... % 	15.02 

Heating valueu 

	

11.3/kg 	19.77 	 24.59 	 27.88 

	

kcal/kg 	4721 	 5874 	 6660 

	

Btu/lb 	8499 	 10573 	 11908 

Hardgrove grindability index 	 42 

Free swelling index (FSI) 	 N/A 

Moisture (as rec'd) 
Inherent 	 % 

'Adherent "of  
tt art to to nu 	 to nu 	 notust 	 un 

	

Ash Fusibility temperature 	 Reducing 	 Oxidizing 
initial ................... °C 	1213 	 1282 
Spherical uumnumunnunnunawn °C 	1274 	 1332 
Hemi.apherical ............. °C 	1291 	 1363 
Fluid ........ 	SI 81 US el t1 	 W 	 C 	1399 	 1438 

Notes u Highvale Mine is owned by TransAlta Utilities Corp. and operated 
by  Mariai ta  Goal Ltd. 



Sampling date 
Sampling location 

11-12-84 
:1. il  Power Generating Station 

Feed Belt 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

Plant Feed 
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MANALTA COAL LIMITED 
Highvale Mine (Mine No. 1769); Wabamun Coalfield 

Seba Beach, Plains Region, Alberta 

ERL number 	 2368-85 

Ash analysis, per cen .b: 

3:i (J2 	 44.10 
Al203 	 23.27 
Fe203 	 4.66 
Mn304 
TiO2 	 0.94 
P205 	 0.12 
Ca0 	 14.74 
Mg0 	 1.00 
SO3 	 4.41 
Na20 	 • .62 
K20 	 0.42 
Sr0 	 0.15 
Ba0 	 0.78 
Loss on fusion (LUE) 	 0.63 

Volatile trace element analysis ug/g (ppm) 

Hg 	 0.04 
Cl 	 70 

:1. 
F3 r 

Se 

Non-volatile trace element  anal sis  ug/g (ppm) 

Ba 
Sr 
V 
Mn 

Cr 

Notes.J 



48 

N/A 
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MANALTA COAL LIMITED 
Highvale Mine (Mine No. 1769); Wabamun Coalfield 

Seba Beach, Plains Region, Alberta 

Sampling date 	 11-12-04 

Sampling location 	 Sundance Power Generating Station 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

ERL number 
•■•••• 

Rank of coal ...... ............ 

Plant Feed 

2369-85 

Subbituminous C 

Proximate analysis: 	 As Rec'd 	Dry 	Dry Ash Free 
Equilibrium moisture ....... % 	19.18 
Ash ....... . . ... . . . . . . be tt tt u u u u 7. 	15.95 	 19.74 
Volatile utuustuuustultUutt ..... It "/U 	 26.70 	 33.04 	 41.17 
Fixed carbon ......... ..... . % 	38.16 	 47.22 	 58.83 

Ultimate: 

	

Carbon ..................... % 	47.59 	 58.89 	 73.37 

	

Hydrogen ............ ..... .. % 	2.97 	 3.67 	 4.57 
Sulphur (Pyritic) ... 	 . % 	( 0.06) 	( 0.07) 	 - 

	

(Sulphate) .......... % 	( 0.00) 	( 0.00) 	 - 

	

(Organic) ........... % 	( 0.17) 	( 0.20) 	( 0.26) 
Total 	 V 	0.27'; 	 0.29 	 - 

Nitrogen 	  % 	0.71 	 0.88 	 1.10 
Ash .. ..... ..... .......... 	 % 	15.95 	 19.74 
Oxygen, by difference 	 % 	13.36 	 16.53 	 20.60 

Heating value: 

	

M3/kg 	18.08 	 22.37 	 27.87 

	

kcal/kg 	4318 	 5342 	 6656 

	

Btu/lb 	7772 	 9616 	 11901 

Hardgrove grindability index 

Free swelling index (FSI) 

Moisture (as rec'd) 
I nherent 	nUttUtIqUitttitttotittsuUttuU 	 Yel 

Adherent 	........................ 	5eta 

Ash Fusibility temperature 	 Reducing 	 Oxidizing 
Initial UMUMUUUUMMOUUUUunu. CI E; 	1193 	 1221 
Spherical ................. 	C 	1291 	 1313 
Hemispherical 	 'C 	1410 	 1366 
Fluid ..... ................ DC 	1466 	 1482+ 

Notes: Highvale Mine is owned by TransAlta Utilities Corp. and operated 
by Manalta Coal Ltd. 



175 

MANALTA COAL LIMITED 
Highvale Mine (Mine No. 1769) Wabamun Coalfield 

Seba Beach, Plains Region, Alberta 

Sampling date 	 11-12-84 
Sampling location 	 Sundance Power Generating Station 

Product naine 
Screen opening ,mm 
(Screen opening ,in) 

Plant Feed 

ERL number 	 2369-85 

Ash analysis, per centu 

8102 	 b6 86 
Al203 	 18.15 
F e203 	 2.96 
Mn3O4 	 - 

11132 	 0.b7 
P2Ob 	 0.14 
CaU 	 10.25 
Me 	 1.04 
SO3 	 3.5J 
Na20 	 2.74 
K20 	 0.2b 
SrU 	 0.1J 
F3a0 	 0.66 
Loss on fusion (LOF) 	 0.76 

Volatile trace element analysis ug/g (ppm) 

Hg 
Cl 

Br 
As 
Se 

Non-volatile trace element analysis ug/g (ppm) 

Ba 
Sr 

Mn 
Cr 

0.06 

Notesu 



Product naine  
Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 

64.86 
4.41 

( 
( 0.01) 
( 0..17) 	( 0. 20) 

0.2(1 

	

0.97 	 1.10 
11.60 

	

18.43 	 20.05 

27.65 
6604 
11888 

24.44 
e7 0 -TO 

10509 
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MANALTA COAL LIMITED 
Whitewood Mine (Mine No. 1757); Seam No. 1; Wabamun Coalfield 

Wabamun, Plains Reg ion, Alberta 
Sn En  Qtr. Sec. 21, Twp. 53; R4, W5M 

Sampling date 	 12-12-84 
Sampling location 	 Mine (surface) 

ERL number 	 2356-85 

Rank of coal uslanno.unranauwunun 	 Subbituminous C 

:1. mate  analysisg 
Eguilibrium,moisture ......» % 
Ash 	uumonetanonunumlnunnunnunn 

Volatile ................... % 
Fi xed cari. bon ............... % 

As Recgd 
2054. 
9.22 

28.21 
42.03 

Dry 	Dry Ash Free 

11.60 

	

'35.50 	 40.16 

	

52.90 	 59.84 

Ultimateg 
51.54 

	

Hydrogen uuttet.onaustanununnuu % 	3.10 - 
Sulphur (Pyritic) .......... 	( 0.04) 

	

(SUlphate) .......... % 	( 0.01) 

	

(Organic) ........... % 	( 0.14) 
0.19 

Nitrogen ................... % 	0.77 
9.22 

Oxygen, by difference ...... % 	14.64 

Heating valueg 

	

MJ/kg 	19.42 

	

kcal/kg 	4639 

	

Btu/lb 	8350 
..... 

Hardgrove grindability index 	 43 

Free swelling index ( FS] ) 	 N/A 

.Moisture (as rec'd) 
inherent n n n n  nnnn  n n n n n n n n n n n  % 

Ash Fusibility temperature 	 Reducing 	 Oxidizing 
Initial ................... DC 	1171 	 1199 
Spherical 	 °C 	1196 	 1249 
Hemispherical  n n n  ..nn..nnn.... 	C 	1202 	 1307 

1271 	 1371 

Notes 	Whitewood Mine i5 owned by TransAlta Utilities Corp. and operated 
by Manalta Coal Ltd„ 



MANALTA COAL LIMITED 
Whitewood Mine (Mine No  1757)U Seam No. 1U Wabamun Coalfield 

Wabamun, Plains Region, Alberta 
S.E. Qtr. Sec. 21, Tep. 53U R4, W5M 

Sampling date 	 12 ..... 12 ..... 84 
Sampling location 	 Mine (surface) 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

ERL number 

hsh analyE.is, per centu 

Channel Sample 

C.32  
Al 2.072); 	 11  7 7 1. 
e203 	 3.91 

-- 
T 02 	 0 . 53 

0.05 
Ca0  
MgC3 	 7:7.; 25 
SO3 	 3 82 
1\1a2.0 	 0  t. 

0 . 29 
S 1- C3 	 0.10 
Ba0 	 0.47 
Loss on fusion (L(:3F) 	 2.40 

Volatile trace element analysis ug/g (ppm) 

0.04 
C: :1. 

s 
Se 

Non 	volatile trace element analysis ug/g 4nuto 

Ba 
Sr 

Mn 

Cr 

Notesu 	Sample Elevation = 630 m 





Product name 

Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 
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MANALTA COAL LIMITED 
Whitewood Mine (Mine No 1757)U Seam  No 2;; Wabamun Coalfield 

Wabamun, Plains Region, Alberta 
N.E. Qtr. Sec. 21, Twp. 53 R4, W5M 

Sampling date 	 12-12-84 
Sampling location 	 Mine (surface) 

ERL number 	 2357-85 

Ash analysis, per centg 

sio 67.16 
Al203 	 8.98 
I.e203 	 3.02 
Mn :f.04 	 - 
1i02 	 0.31 
P205 	 0.02 
Ca0 	 10.92 

4.60 
Na20 	 0.11 
K20 	 0.07 
Sr 1) 	 0.08 
Ua0 	 0.0 
Loss on fusion (LOF) 	 1.17 

Volatile trace element analysis ug/g (ppm) 

Hg 
Cl 

Dr 
As 
Se 

Non 	volatile trace element analysis ug/g (ppm) 

8a 
Sr 
V 
Mn 
Cr 

Notes 	Sample Elevation = 625 m 



Product name 
Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 
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MANALTA COAL LIMITED 
Whitewood Mine (Mine No. 1757); Seam  No  3; Wabamun Coal  field 

 Wabamun, Plains Region, Alberta 
N. E. Otr. Sec. 21, Twp. 53; R4, W5M 

Sampling date 	 12-12-84 
Sampiing location 	 Mine (surface) 

ERL number 	 2358-85 

Rank of coal .................. 	 Subbituminous C 

Proximate analysisg 	 As Rec'd 	Dry 	Dry Ash Free 
Equilibrium moisture ....... "7. 	20.88 

	

9.27 	 11.72 
Volatile  unnunuultuanunnnunan X. 	29.50 	 37.28 	 42.23 
Fixed carbon ............... % 	40. 35 	 51.00 	 5 7 .77 

Hltimateg 

	

50.98 	 64.43 	 72.98 
Flydrogun • 	 11 /112 /1411/111/1141i  X 	%.05 	 3.85 	 11.36 

	

Sulphur (Pyritic) .......... % 	( 0.04) 	( 0.05) 
( .̀.3ulphate) 	 X 	( O. ()*'.) 	 ( 	QiI) 	 - 
(Organ] C) 	Unt11111U14111411(1 	 ( OUrn 	 ( 0:2 1 6) 	 ( 01/19) 

Total 	 X 	0 U20 	 0132 e / 

Nitrogen ................... % 	0.72 	 0.91 	 1.03 

	

9.27 	 11.72 	 - 
Oxygen, by difference . ..... % 	14.91 	 18.84 	 21.34 

Heating valueu 

	

Mj/kg 	1930. 	 24.39 	 27.63 

	

kcal/kg 	4609 	 5825 	 6598 

	

Btu/lb 	8296 	 10485 	 11.877 

Hardgrove grindability index 	 43 

Free swelling index (FSI) 	 N/A 

Moisture (as rec'd) 

Ash Fusibility temperature 	 Reducing 
Initial 	 C 	1282 
Spheri  cal  ustuounumuuuumum C1 C. 	1354 
Hemispherical 	 riC 	1360 
Fluid 	 'C 	1424  

Oxidizing 
1374 
1404 
1424 
1463 

Notes g Whitewood Mine is owned by TransAlta Utilities Corp. and operated 
by Manalta Coal Ltd. 
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MANALTA COAL LIMITED 
Whitewood Mine (Mine No. 1757)U Seam No. 3U Wabamun Coalfield 

Wabamun, Plains Region, Alberta 
N.E. Qtr. Sec. 21, Twp. 53; R4, W5M 

Sampling date 	 12-12-84 
Sampling location 	 Mine (i...purfa.c(p) 

Product name 
Screen opening ,mm 
( 	 opening ,in) 

ERL ru! uni  

Ash analysis, per centu 

Channel Sample 

'".". -Tr:rU 	0 1= 

el 0.39 
Al 203 	 24.50 

7() 

Ti 132 	 0.91. 

0 14 
1.7. oe'D 

Mg 0 
E.30 3 	 35 
N a20 	 0.19 
K20 	 0.12 
Sri) 	 0.07 
Ba0 	 0.47 
Loss on fusion (L0F) 	 1.08 

Volatile trace element analysis ug/g (ppao 

Hg 
Cl 

Br 

As 
Se 

Non ..... volatile trace element analysis ug/g (pr.m0 

Ba 

Sr 
V 

Mn 
Cr 

0.03 

Notesu 	Sample Elevation = 624 m 



Product name 
Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 
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MANALTA COAL LIMITED 
Whitewood Mine (Mine No. 1757); Seam No. 4; Wabamun Coalfield 

Wabamun, Plains kegion, Alberta 
N. E.  Qtr. Sec. 21, •wp. 53; k4, W5M 

Sampling date 	 12-12-84 

Sampling location 	 Mine (surface) 

ERL number 	 27.59-85 

Rank of coal ........ 	11  	 Subbituminous C 

Proximate analysis: 	 As Rec'd 	Dry 	Dry Ash Free 
Lquilibrium moisture .......  Y. 	20.06 
Ash ...........  	 1 3 .00 	 16.26 
Volatile  ..................«  Y. 	26.74 	 3.3.45 	 39.95 

Fixed carbon ...............  Y. 	40.20 	 50.29 	 60.05 

Ultimate: 
50.00 	 62.55 	 74.70 

	

2.76 	 3.45 	 4.12 

	

Sulphur (Pyritic) .......... Y. 	( 0.03) 	( 0.04) 	 - 
(Sulphate) 	..... Y. 	( 0.02) 	( 0.02) 	 - 
(Organic) 	 Y. 	( 0.25) 	( 0.31) 	( 0.37) 

	

Total .............. % 	0.30 	 0.7W 

Nitrogen nunnaumuumnwunuamun % 	0.68 	 0.85 	 1.02 
Ash 	...... ......... UUUUU NO  Y. 	13.00 	 16.26 	 - 
Oxygen, by difference ...... % 	13.21 	 16.52 	 19.73 

Heating value: 	, 

	

MJ/kg 	18.68 	 23.36 	 27.90 

	

kcal/kg 	4461 	 5580 	 6663 

	

Btu/lb 	8029 	 10044 	 11994 

Hardgrove grindability index 	 51 

Free swelling index (FSI) 	 N/A 

Moisture (as rec'd) 
Inher• ent 	•ttUllUllUttt18117UUSitlUttUtt 	Y.  
Adherent .1 St tt 	 •I 	 LI 0 I. 	 ét 	 U 	 it 	 SI 	 Y.  

Ash Fusibility temperature 	 Reducing 	 Oxidizing 
Initial MWMUndO.UUUUOUNOURU °C 	1171 	 1168 
Spherical -...... 	 ...... °C 	1232 	 1332 
Hemispherical ............. °C 	1352 	 1402 
Fluid 	  °C 	1413 	 1477 

" Notes: Whitewood Mine is owned by TransAlta Utilities Corp. and operated 
by Manalta Coal Ltd. 



Product name 
Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 
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MANALTA COAL LIMITED 
Whitewood Mine (Mine  No 1757)u Seam  No 4U Wabamun Coalfield 

Wabamun, Plains Region, Alberta 
N.E. Qtr. Sec. 21, Twp. 53U R4, W5M 

Sampling date 	 12-12-84 
Sampling location 	 Mine (surface) 

ERL numb • r 	 2359-85 

Ash analysis, per  ce nt 

S j. 02 	 6 J. . 32 
12.20 

F e 2 C3 3 	 2 

 

:39 
Nin 304 
T 0 2 	 0.38 
P205 	 0.06 
Ca0 	 14.29 
Mg0 	 1.37 
SO3 	 7..67 
Na20 	 0.20 
K20 	 - 
Sr0 	 0.11 
Ba0 	 0.46 
Loss on fusion (LOF) 	 1.36 

Volatile trace element analysis ug/g (ppm) 

Hg 
Ci 

Br 
As 
Se 

Non-volatile trace  e]. ornent  analysis ug/g (ppm) 

Ba 

V 
Mn 
Cr 

0.02 

Notes g 	Sample Elevation = 619 m 



Product name 
Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 
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MANALTA COAL LIMITED 
Whitewood Mine (Mine No. 1757); Sm No  5; Wabamun Coalfield 

Wabamun, Plains Region, Alberta 
N.E. (Ïtr. L 	Twp. 53; R4, W5M 

Sampling date 	 12-12-84 
SaMpling location 	 Mine surface) 

ERL number 	 2360-85 

Rank of coal UttlidIUMOUSIOJUIJUUnnUU 	 Subbituminous C 

Proximate analysist; 	 As Rec'd 	Dry 	Dry Ash Free 
Equilibrium moisture ....... % 	13.13 

	

53 . 37 	 61.44 

	

17.31 	 19.93 	 51.69 
Fixed carbon ................ % 	16.18 	 18.63 	 48.31 

Ultimate:1 

	

Ctebon 1101401414441111OUPPUPPUOUU % 	22.2 1 	 25.51  

	

1.9/ 	 '2.27 	 5. (39 

	

Sulphur (Pyritic) .......... % 	( 0.08) 	( 0.09) 	 - 

	

(SulphaLe) .......... % 	( 0.01) 	( 0.01) 

	

(Organic) ........... % 	( 0.J8) 	( 0.20) 	( 0.53) 
-Iota] 	.............. % 	0.2/ 

	

0.34 	 0.39 	 1.01 
61.44 

Oxygen, by difference ...... % 	8.70 	 10.02 

Heating  value u 

	

MJ/kg 	.....89 	 4.48 	 11.62 

	

kcal/kg 	930 	 1070 	 2775 

	

Btu/lb 	1673 	 1926 	 4995 

Hardgrove grindability index 	 51 

Free swelling index (FS') ..... 	N/A 

Moisture (as rec'd) 
I nherent U$14000OUUUUN.OUUITUn 

Adherent UU11,UOU14,44,01f «aqua" 

Ash Fusibility temperature 	 Reducing 
Initial 	 °C 	1482+ 
Spherical otauttuttuauvuununum °C 	1482+ 
Hemispherical ............. °C 	1482+ 
Fluid ..................... °C 	1482+  

Oxidizing 
1482+ 
1482+ 
1482+ 
1482+ 

Notes u Whitewood Mine is owned by TransAlta Utilities Corp. and operated 
by Manalta Coal Ltd. 



Product name 
Screen opening ,mm 

(Screen opening ,in) 

Channel Sample 
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MANALTA COAL LIMITED 
Whitewood Mine (Mine No. 1757); Seam No. 5; Wabamun Coal-field 

Wabamun, Plains Region, Alberta 
N.E. Qtr. Sec. 21, Two. 53; R4, W5M 

Sampling date 	 12-12-84 
Sampling location 	 Mine (sur-face) 

ERL number 	 2360 	85 

Ash 	 per cent:: 

Si 02 	 69.64 
Al203 	 20.63 
Fe203 	 0.74 
Mn 304 
TiO2 	 1.13 
P205 	 0.09 
Ca0 	 2.15 
Mg0 	 0.48 
SO3 	 0.94 
Na20 
K20 	 0.49 
Sr0 	 0.03 
Ba0 	 0.38 
Loss on +usion (LOF) 	 0.75 

Volatile trace element analysis ug/g 

Hg 
Ci 

Br 
As 
Se 

Non-volatile trace element analysis ug/g (ppm) 

Ba 
Sr 
V 
Mn 

Cr 

0.32 

Notesu 	Sample Elevation = 618 m 



Product name 
Screen opening ,mm 
(Screen opening „in) 

Channel  Sample 
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MANALTA COAL LIMITED 
Whitewood Mine (Mine No. 1757); Seam No. 6; Wabamun Coalfield 

Wabamun, Plains Region, Alberta 
N. E.  Qtr. Sec. 21, Twp. 53; R4, W5M 

Sampling date 	 12-12-84 

Sampling location 	 Mine (surface) 

ERL number 	 2361-85 

Rank of coal 	 Subbituminous B 

Proximate analysisg 	 As Rec'd 	Dry 	Dry Ash Free 
Equilibrium moisture ....... % 	20.12 
Ash UUNUU«1417148114UUUMUUUUMUHUU 	 7- .48 	 9.37 
Volatile ................... % 	 39.18 	 43.23 
Fixed carbon 04UU401JUUNUUUUU Y. 	41.10 	 51.45 	 56.77 

Ultimateg 

	

Carbon ..................... % 	b -% . Q -..:. 	 66.:39 	 73 .25 

	

Hydrogen MUUMUUUUWUUU.1711.11211# 'X 	 '..t...12 	 4.41 	 1.87 

	

Sulphur (Pyrilic) .......... % 	( 0.05) 	( 0.06) 	 - 

	

(Sulph*tte) .......... % 	( 0. 01) 	( 0.01) 	 - 

	

(Organic) ........... Y. 	( 0. 32) 	( 0.4 0) 	( 0. 114 ) 

	

Total  . — . — —, . . . . . . Y. 	0. -MA 	 0.47 	 - 

Nitrogen UUMUUUROPPIXOUOUUOUU 	 0- .96 	 1.20 
Ash uttuauwanuunannwannunuuna  X 	7

- 

.48 	 9.37  
Oxygen, by difference ...... X 	14.51 	 18.16 	 20.04 

Heating value 

	

MJ/kg 	20.60 	 25.78 	 28.45 

	

kcal/kg 	4919 	 6158 	 6795 

	

Btu/lb 	8855 	 11085 	 12231 

Hardgrove grindability index 	 36 

Free swelling index (FSI) 	 N/A 

Moisture (as rec'd) 
I nherent supumunumumunuunau 

Adherent MUUU.UPUUUUUSJOUNUUU 

Ash Fusibility temperature 	 Reducing 	 Oxidizing 
Initiai 	 1166 	 1191 
Spherical UnnUOUNUROUUNNUnu 	 1185 	 1207 
Hemispherical ............. °C 	1221 	 1227 
Fluid . UUUUU munvougannununn e3C 	1285 	 1349 

---------------------------------------------------------------------- 
Notes u Whitewood Mine is owned by TransAlta Utilities Corp. and operated 

by Manalta Coal Ltd. 



Product name 

Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 
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• MANALTA COAL LIMITED 
Whitewood Mine (Mine No. 1/57); Seam  No  è.1; Wabamun Coalfield 

Wabamun, Plains Region, Alberta 
N. E,  Utr. Sec. 21, Twp. 53i; R4, W5M 

Sampling date 	 12 	12-84 
Sampling location 	 Mine (surface) 

ERL number 	 2361-85 

Ash analysis, per centr. 

Si02 	 41.24 

Fe203 	 3.95 
Mn304 
T102 	 0.67 
P205 	 0.07 

20.06 
Mg° 	 2.00 
SO3 	 8.19 
Na20 
K2U 	 0.10 
8r0 	 0.15 
fla0 	 0.68 
Loss on fusion (LOF) 	 • ::: 

Volatile trace element analysis ug/g (ppm) 

Hg 
Ci 

Br 
As 
Se 

Non 	volatile trace  al amant  analysis ug/g (ppm) 

Ba 
Sr 
V 
Mn 
Cr 

0.06 

Notes 	Sample Elevation = 616 m 



Sampling date 
Sampling location 

12-12-84 
Wabamun Generating Station 

Feed Belt 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

Mine Run 
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MANALTA COAL LIMITED 
Whitewood Mine (Mine No. 1757); Wabamun Coalfield 

Wabamun, Plains Region, Alberta 

ERL number 	 2362-85 

Rank of coal  	 Subbituminous C 

P.roximate analysis: 	 As Reced 	 Dry 	Dry Ash Free 
Equilibrium moisture 	 Y. 	20.34 
Ash 	  Y. 	15.26 	 19.16 
Volatile 	 Y 	27.41 	 34.41 	 42.57 
Fixed carbon 	 Y 	36.99 	 46.43 	 57.43 

Ultimate: 
Carbon 	 % 	46.90 	 58.88 	 72.84 
Hydrogen 	  v ,. 	2 .99 	 3.75 	 4.64 
Sulphur (Pyritic) 	  Y. 	( 0.08) 	( 0.10) 	 - 

(Sulphate) 	 "7 	( 0.02) 	( 0.02) 	 - 
(Organic) 	  Y. 	( 0.20) 	' ( 0.24) 	( 0.70) 
Total 	  Y. 	0.29 	 0.77 	 - 

. 
Nitrogen 	 Y 	0.71 	 0.89 	 1.10 
Ash 	  Y. 	15.26 	 19.16. 	 -' 
Oxygen, by difference 	 Y. 	13.50 	 16.95 	 20.97 

Heating value: 

	

NJ/kg 	17.86 	 22.42 	 27.74 

	

kcal/kg 	4267 	 5756 	 6626 

	

Btu/lb 	7680 	 9641 	 11926 

Hardgrove grindability index 	 45 

Free swelling index (FSI)  	N/A 

Moisture (as reced) 
Inherent 	  Y.  
Adherent 	  7. 

Ash Fusibility temperature 	 Reducing 	 Oxidizing 
Initial 	  °C 	1174 	 1249 
Spherical 	  °C 	1274 	 1332 
Hemispherical 	  °C 	1379 	 1360 
Fluid 	  °C 	1454 	 1482+ 

_ 	1 

Notes: Whitewood Mine is owned by TransAlta Utilities Corp. and operated 
by Manalta Coal Ltd. 



Sampling date 
Sampling location 

12-12-84 
Wabamun Generating Station 

Feed Belt 

Product name 
Screen opening „mm 
(Screen opening ,in) 

Mine Run 

:1.89 

MANALTA COAL LIMITED 
Whitewood Mine (Mine No  i757)'4 Wabamun Coalfield 

Wabamun, Plains Region, Alberta 

ERL number 	 2362-85 

hsh analysis, per cent. 

%i. 02 	 57.05 
n1203 	 17.85 
1-(2203 	 4.3/ 
'In  3C1T  - 
TiO2 	 0.67 
P205 	 0.13 
Ca0 	 10.53 
Mq0 	 1.61 
SO3 	 11.37 
Na20 	 0.34 
K20 	 0.51 
Sr° 	 0.06 
Ba0 	 0.38 
Lois on .fusion (LOF) 	 0.75 

Volatile trace element analysis ug/g (ppm) 

Hg 	 0.09 
C 1 	 7 
F 

 
83,  

13 r 
s 

S 

Non 	volatile trace element analysis ug/g (ppm) 

Ba 
Sr 

Mn 
Cr 

Notesg 





COAL ANALYSES - ALBERTA 

(FOOTHILLS AND MOUNTAIN REGIONS) 



la, 

LUSCAR LIMITED 
Coal Valley Mine (Mine No. 1778)?, Val WOr Seau Coalspur Coalfield 

Edson, Foothills Region, Alberta 
N.E. Qtr. SEC. 4, TWP. 47i; R19, W5M 

Sampling date 
Sampling location 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

2-11-84 
Mi ne'  (sfce) Pit 24 	(1050 S 550 W) 

37800 N 104850 E 

Channel Sample 

ERL number 	 2341--85 

Rank of coal uuunpUNnOnouununnu 	 High-volatile C bituminous 

Proximate analysism 	 As ROC-  ci  
Equilibrium moisture ....... % 	9.03 

13.96 
Volatile 	n n n n  nnnnnnnnnn % 	30.19 
Fixed carbon unnefOOnnuuuttunn 	 46.81 

Ultimatem 
Carbon nulluustemmuUnannusinunern 	 60.07 
Hydrogen  nnnnnnnnnnnnnnnnnnn% 	3.85 
Sulphur (Pyritic) % ( 0.12) 

(Sulphate) .......... %  
(Organic)  ............ X  ( 0.14) 

0.25 

Dry 	Dry Ash Free 

	

33.19 	 39.21 

	

51.46 	 60n79  

	

66.03 	 78.00 

	

4.23 	 5.00 

	

( 0.13) 	 - 

	

( 0.00) 	 - 

	

( 0.15) 	( 0.18) 
0.28 

0„9.3 
13.96 
11.91 Oxygen, by difference 	 % 

Heating valuem 

1.02 	 1.20 
15-25 

15.46 

	

MJ/kg 	23.58 	 ,= . n, 

	

.,:.u").4 	 30.62 

	

kcal/kg 	5632 	 6191 	 7314 

	

Btu/lb 	10138 	 11144 	 13165 

Hardgrove grindability index 	 45 

Free swelling index (FSI)  n  nnn 	N/A 

Moisture (as rec'd) 

Adherent unanslounnUanununnnn 

Ash Fusibility temperature 	 Reducing 	 Oxidizing 
1168 	 1196 

Spherical ................. °C 	1210 	 1246 
. Hemispherical ............. °C 	1307 	 1282 . 

1368 	 1479 

Notes m 
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LUSCAR LIMITED 
Coal Valley Mine (Mine No. 1778);; Val D'Or Seam?. Coalspur Coalficld 

Edson, Foothills Region, Alberta 
N.E. Qtr. SEC. 4, TWP. 47i; R19, W5M 

Sampling date 
Sampling location 

Product name 
Screen opening ,mm 
(Screen openin ( ,in) 

2 ..... 11-04 
Mine (sfce) Pit 24 	(1050 S 550 W) 

37800 N 10465) E 

Channel Sample 

ERL number 	 2341-05 

Ash analysi..,:i3, per cent. 

Si02 
ni  203 	 16.45 

Mn3D1 
ii02 	 0.b8 
P205 	 0,u1 

11.11 
Mg0 	 1.50 
Sul; 	 2.78 
Na20 	 2.2/ 
K20 	 0.57 
8rO 	 0.18 
ua0 	 0.47 
Loss un iusion 	 4.25 

Volatile trace  ci cirent  analysis  un /n (ppm) 

Hg 
Ci 

Br 
As 
Se 

Non -volatile trace element  anal. Sis ug/g (ppm) 

Ba 
Sr 
V 
Mn 
Cr 

0.04 

Notesg 	Sample Elevation ..... 1365.5 m 



Dry 

13.63 
32.29 
54.08 

68.39 
4.15 

( 0.13) 
( 0.00) 
( 
0.17 

1.20 
13.63 
12.46 

Dry Ash Free 

37 . :39 
62.61 

79.18 
4.80 

- 

( 0. 04) 

1.39 

14.. 43 

62 

N/A 
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LUSCAR 
Coal Valley Mine (Mine  No  1778); Sil 

Edson, Foothills 
N«W. Qtr., Sec. 9, 

LIMITED 
kstone (Wee) Seam; Coalspur Coalfield 
Region, Alberta 

Twp. 47; R19, W5M 

Sampling date 
Sampling iocatio 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

2-11-84 
Mine (sfce) Pit 31 E (150  8 400 W) 

40500 N 98800 E 

Channel Sample 

ERL number 	 2342-85 

Rank of coal UPUOVIUftnnUttlf.UYISUU 	 High-volatile C bituminous 

Proximte  anal y± 	 As Rec'd 
Equilibrium moisture 	 % 	9.28 

12.37 
Volatile annUnklUnnUUNMPUUUU % 	29.29 
Fixed carbon ............... % 	49.06 

Ultimate:: 
Carbon 	 .. 	62.04 
Hydrogen MUM4g1.011181117UOMUUUNO 	 3.76 
Sulphur (Pyritic) 	 % ( 0.12) 

(Sulphate) 1111UOUPUUNI4 7.2 	( 01700) 
(Organic) ........... % 	( 0.03) 
Total .............. % 	0.15 

Nitrogen 	 % 	1.09 
Ash numnup.mttaumwwwwunonnwnx 	 12.37 
Oxygen, by difference ....«. % 	11.30 

Heating value 

	

MJ/kg 	24.07 . 	26.53 

	

kcal/kg 	5749 	 6337 

	

Btu/lb 	10348 	 11407 

Hardgrove grindability index 

Free swelling index (FSI) 

Moisture (as recd) 
Inherent 	 % 
Adherent ................... % 

30.72 
7337 
13207 

Ash Fusibility temperature 	 Reeducing 	 Oxidizing 
Initial 	 c"C 	1157 	 1257 

1285 	 1329 
Hemispherical 	 °C 	1307 	 1377 
Fluid UMUOUNPUUUUMRUWItiluuldel aC 	1379 	 1482+ 

Notes g 
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LUSCAR LIMITED 
Coal Valley Mine (Mine No 1778); Silkstone (Wee) Seam!; Coalspur Coalfield 

Edson, Foothills Region, Alberta 
N.W. Qtr. Sec. 9, Twp. 4/Fi R19, W5M 

Sampling date 
Sampling location 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

2 	11-84 
Mine (sfce)  Fit. 31 E (150 S 400 W) 

40500 N 98800 E 

Channel Sample 

ERL number 	 2342 	85 

Ash analysis, per cent 

Si02 	 50.61 
Al203 	 19.18 
Fe203 	 4.41 
Mn 304 
Ti O2 	 0.80 
P205 	 0.04 
Cati 	 14.17 
Mg0 	 1.02 
SO3 	 2. 0 1 
Na20 	 0.14 
K20 	 0.55 
Sr0 	 0.08 
Ba0 	 0.34 
Loss on fusion  (LOF') 	 5.12 

Volatile trace element analysis ug/g (ppm) 

Mg 
Cl 

Br 
As 
Se 

Non-volatile trace  al amant  analysis ug/g (ppm) 

Ba 
Sr 
V 
Mn 
Cr 

Notesg 	Sample Elevation = 1353.3 m 



Product name 
Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 

67.14 
4.26 

( 0.05) 
( 0.00) 
( 0.16) 
0.22 

1.08 
14.27 
13.03 

78.32 
4.97 

( 0.19) 

1.26 

15.20 

Dry 

14.27 

157.50 

Dry Ash,Free 

7,7.59 
62.41 

N/A 
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LUSCAR LIMITED 
Co]. Valley Mine (Mine No. 1778 ) l Mynheer A Seam; Coalspur Coalfield 

Edson, Foothills Region, Alberta 

N. E. Qtr. Sec. 25, Twp. 47!; R20, W5M 

Sampling date 	 2-11-84 
Sampling location 	 Mine (sfce)  Fit.  12 (1250 S 1150 W), 

39450 N 78250 E 

ERL number 	 2344-85 

Rank of coal nuuuunonnunnunnann 	 High-volatile C bituminous 

Proximate analysisg 	 As Rec'd 
Equilibrium moisture ....... % 	8.50 

13.06 
Volatile ................... % 	29.49 
Fixed carbon ............... % 	48.95 

Ultimateg 
61.43 
3.90 

	

Sulphur (Pyritic) .......... % 	( 0.05) 
(Sulphate)  n n n n n n n 	 % 	( 0.00) 
(Organic) 	 nnnn, "/. 	( 0.15) 
Total UnttnnUnnUnntIlin 	 0.20 

Oxygen, by difference ...... % 

Heating valueg 

0.99 
13.06 
11.92 

	

NJ/kg 	24.02 	 26.25 	 30.62 

	

kcal/kg 	5737 	 6270 	 7314 

	

Btu/lb 	10327 	 11286 	 13165 

Hardgrove grindability index 

, Free swelling index (FSI) 

Moisture (as rec'd) 

Ash Fusibility temperature 	 Reducing 
Initial unnuunnunnumnunuoun aC 	1177 
Spherical unnu. umpunannuumuu 	 1268 
Hemispherical 	 9C 	1349 
Fluid ounnununnunonnnununun °C 	1424 

Notes g 

Oxidizing 
1224 
1296 
1360 
1471 
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LUSCAR LIMITED 
Coal Valley Mine (Mine No. 1778);i Mynheer A Seam .!; Coalspur Coalfield 

Edson, Foothills Region, Alberta 
N,, E:  Qtr. Sec. 25, Twp. 47 R20, W5M 

Sampling date 
Sampling location 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

2-11 	84 
Mine (sfce) Pit 12 (1250 S 1150 W) 

3945 )  N 78250 E 

Channel Sample 

ERL number 	 234 • 	85 

Ash analysi 	per centu 

Si02 	 n2.04 
Al203 	 18.05 
Fe203 	 3.94 
Mn 304 	 - 
TiO2 	 0.68 
P205 	 0.38 
Ca0 	 13.20 
Mg0 	 1.71 
SO3 	 2.A3 
Na20 	 0.44 
K20 	 0.18 
Sr0 	 0.08 
Ba0 	 0.7.6 
Loss on fusion ( 1 0F) 	 4.76 

Volatile trace element analysis ug/g (ppm) 

Mg 	 0.07 
Cl 	 - 
F 	 - 
Br 	 - 
As 
Se 

Non 	volatile trace element analysis  un /q  (ppm) 

Ba 
Sr 
V 
Mn 
Cr 

Notes 	Sample Elevation =  1 379.2 m 



Product name 
Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 

Dry 	Dry Ash Free 

18.49 

	

30.47 	 37.38 

	

51.04 	 62.62 

	

64.08 	 78.62 

	

4.10 	 5.03 

	

( 0.12) 	 - 

	

( 0.01) 	 .- 

	

4 O. 20) 	( 0.24) 
0.7.3 

	

0.99 	 1.21 

	

18.49 	 - 

	

:12.01 	 14.73 

198 

LUSCAR LIMITED 
Coal Valley Mine (Mine  No  1778); Mynheer B Searn5 Coalspur Coalfield 

Edson, Foothills Region, Alberta 
S.E. (Mr. Sec. 16, Twp. 47;; R19, W5M 

Sampling date 	 2-11-84 
Sampling location 	 Mine (sfce) Pit 42 (950 8 1100 W) 

39450 N 78250 E 

ERL number 	 23:W-85 

Rank of coal 	 High-volatile C bituminous 

Proximate analysis: 	 As Rec'd 
Equilibrium moisture ....... % 	9.1.7 
Ash onstanunauuuuttanuuuununtsu  X 	16.79 
Volatile ................... % 	27.68 
Fixed carbon ............... % 	46.756 

Ultimate: 
Carbon NPU11111111141111PUUPPUUMUUM 711 	 58.20 
Hydrogen ................... % 	3.72 
Sulphur (Pyriti(:) .......... % 	( 0.11) 

(SUiPnate) 	U11171101411Mag "i/11 	( 01101) 

(Organ1C) 	1111011411UPUPP 	 ( 0.18) 
0.30 

Nitrogen 	 % 	0.90 
Ash nolOYUUUXULIMUUMU11111111P1fUe 	 16.79 
Oxygen, by difference ...... % 	10.91 

Heating value: 

	

Mj/kg 	22.71 	 25.00 	 ....:.0.67 

	

kcal/kg 	5424 	 5971 	 7326 

	

Btu/ 1 b 	9762 	 10748 	 13186 

Hardgrove grindability index 	 45 

Free swelling index (FSI) 	 N/A 

Moisture (as rec"d) 

Ash Fusibility temperature 	 Reducing 	 Oxidizing 
Initial ................... °C 	1149 	 1274 
Spherical numuuuunumuumuunn °C 	1293 	 1332 

. 
Hemispherical ............. °C 	1396 	 1305 
Fluid ..................... °C 	1421 	 1482+ 

Notes: 
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LUSCAR LIMITED 
One :i Valley Mine (Mine No. 1778); Mynheer B Seam; Coalspur Coalfield 

Edson, Foothills Region, Alberta 
s. E:. Qtr. Sec. 16, Twp. 47; R19, W5M 

Sampling date 
Sampling location 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

2-11-84 
Mine (sfce) Fit 42 (950 S 1100 W) 

39450 N 78280 E 

Channel Sample 

ERL number 	 2339-85 

Ash 	 per cent:; 

Si 02 	 51.43 
Al203 	 20.26 
Fe203 	 3.16 
Mn304 	 - 
Ti 02 
P205 	 0.07 
Can 	 1:1.46 
Mg0 	 1.1.6 

2.49 
Na20 	 1.:20 
1(20 	 0.36 
Sr0 	 0„06 
Ba0 	 0.27 
loss on fusion  (LOF ) 	 4.9'7 

Volatile trace  al amant.  analysis ug/g (ppm) 

Mg 
Ci 

Br 
As 
Se 

Non 	volatile trace  ai amont  analysis ug/g (ppm) 

Ba 
Sr 
V 
Mn 
Cr 

0.0é„, 

Notes 	Sample Elevation = 1346.7 m 



2-11-84 

Preparation Plant 
Feed Belt 

Raw Feed 
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LUSCAR LIMITED 

Coal Valley Mine(Mine  No  1778) Coalspur Coalfield 
Edson, Foothills Region, Alberta 

Sampling date 
Sampling location 

Product name 

Screen opening ,mm 

(Screen opening „in) 

ERL number 	 2343-85 

Rank of coal .................. 	 High-volatile C bituminous 

Proximate analysisu 	 As Rec'd 	 Dry 	Dry Ash Free 
Equilibrium moisture ....... % 	10.16 

	

25.74 	 28.65 

	

25.69 	 28.59 	 40.07 

Fixed carbon ............... % 	38.42 	 42.76 	 59.93 

Ultimateu 

	

Carbon ..................... % 	49.94 	 58.59 	 7 7 .91 

	

Hydrogen ................... % 	3.21 	 3.87 	 8.00 

	

Sulphur (Pyriti(:) .......... % 	( 0.11) 	( 0.12) 	 - 

	

(Sulphate) .......... % 	( 0. (:>0) 	( 0.00) 	 - 

	

(Organic) ........... % 	( 0. ( 9) 	( 0..10) 	( 0.14) 

	

FoLal .............. % 	0.20 	 0.2'). 	 - 

Nitrogen ................... Y. 	0.95 	 1.06 	 1.49 
28.74  

Oxygen, by difference ...... % 	9.80 	 10.91 	 18.29 

Heating valueu 

	

MJ/kg 	 21.81 	 '30.14 

	

kcal/kg 	4 é.3 1 5 	 5 1 3 7 	 7199 

	

Btu/ 1 b 	8307 	 9246 	 12959 

Hardgrove grindability index 	 56 

Free swelling index (F8I) 	 N/A 

Moisture (as rec" (:1 ), 

Adherent unnuunnununnununnun urn 

Ash Fusibility temperature 
Initial uunuunnuununuunnunu °C 
Spherical ................. "C 

Hemispherical 

i CI SI 77 It 77 	 11 	 .7 	 el SI 01 	 81 	 0 	 II 17 	 C  

Reducing 	 Oxidizing 

c 1243 
1313 	 1360 
1410 	 1418 

1446 	 1482+ 

Notes u 



Sampling date 
Sampling location 

2-11-84 

Preparation Plant 
Feed Belt 

Product  ri aine  
Screen opening ,mm 

(Screen opening „in) 

Raw Feed 

ERL number 

Ash 	 per cent 
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LUSCAR LIMITE.:) 
Coal Valley Mine (Mine No. 1770);; Coalspur Coal.field 

Edson, Foothills Region, Alberta 

8102 	 60.16 
Al203 	 2011. 
Fe203 	 2.94 
Mn304 

TiO2 	 0.70 
P205 	 0.18 
Ca0 	 /.33 
Mg° 	 1.20 
SO3 	 1 0:t 
Na20 	 o , 92 

0 	 0.60 
Sr C3 	 0.0è, 
Ba0 	 0.26 
Loss on fusion (LOF) 	 3.12 

Volatile trace element analysis ug/g (ppm) 

Hg 	 0.08 
CI 	 60 

211 ,  
Sr  
As 
Se 

Non-volatile trace element analysis ug/g (ppm) 

Ba 
Sr 
V 

Mn 
Cr 

et es  



37.31 
62.69 

44 

N/A 
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LUSCAR LIMITED 
Coal Valley Mine (Mine No  1778)u Coalspur Coalfield 

Edson, Foothills Region, Alberta 

Sampling date 	 2-11-84 

Sampling location 	 Preparation Plant 

Clean Coal Product name 
Screen opening ,mm 
(Screen opening ,in) 

ERL number 	 2340-05 

Rank of coal nnentruptentiunnuunau High-volatile C bituminous 

Proximate analysis;1 	 As Rec'd 

Equilibrium moisture ....... % 	9.23 
10.28 

Volatile panuomuunnunnuo"mu % 	30.04 
Fixed carbon ............... % 	50.46 

Ultimateu 
63.58 
4.07 

	

Sulphur (Pyritic) .......... % 	( 0.09) 

	

(Sulphate) 	 % 	( 0.00) 

	

(Organic) ........... % 	( 0.17) 

	

Total .............. % 	0.25  

Dry 	Dry. Ash Free 

11.32 
33.09 
55.59 

70.05 	 78.99 
4.48 	 5.05 

( 0.10) 
( 0.00) 	 7 

( 0.18) 	( 0.21) 
0.28 

	

1.00 	 1.10 	 1.24 

	

10.28 	 11.32 	 ..... 

Oxygen, by difference ...... % 	11.59 	 12.77 	 14.40 

Heating valueg 

	

Mj/kg 	25 22 	 27.78 	 31.33 

	

kcal/kg 	6023 	 6636 	 7483 

	

Btu/ 1 b 	10842 	 11944 	 13469 

Hardgrove grindability index 

Free swelling index (FSI) 

Moisture (as rec'd) 
I nherent ................... % 
Adherent 	IC 14 SI IS 	 CS II IS • St SI 	 II CI le SC St SI al 

Ash Fusibility temperature 	 Reducing 	 Oxidizing 
initial unnuanuununtraunamun °C 	1229 	 1254 
Spherical ................. °C 	1282 	 1327 
Hemispherical ............. °C 	1393 	 1366 

1441 	 1479 

Notes g 
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LUSCAR LIMITED 
Coal Valley Mine (Mine No. 1778); Coalspur Coal.field 

Edson, Foothills Region, Alberta 

S a al p n g date 	 2.-11-84 
S ffi pl  i.  ng  1 oc: at  I on 	 Preparati on F'lant 

Product name 

Screen opening e mm 
(Screen opening „in) 

Clean Coal 

ERL number 	 2340-85 

Ash analysis, per centu 

8102 	 58.28 
Al 203 	 18.73 
Fe203 
Mn 30 
T102 	 0.86 
P205 	 0.37 
Ca0 	 6.63 
Mg0 	 .1.51 

1.28 
I<:20 	 0.25 
3r1] 	 0.11 

0.27 
Luis 	n (I....OF ) 	 2„87 

Volatile trace  cl ornent  analysis ug/g (ppm) 

Hg 
Ci 

Br 
As 
Se 

No 	trace e]. ornent  analysis ug/g 4nmio 

Ba 
Sr 

Mn 

0.0s 

Notesu 



Product name 
Screen opening ,mm 
(Screen opening e in ) 

bhannel Sample 

.71174.  

74.74 

90.19 
1.94 

1.39 

3.30 
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CARDINAL RIVER COALS LTD, 
Luscar Mine (Mine No. 1768);jewel Seam; Cadomin—Luscar Coalfield 

Hinton, Mountain Region, Alberta 
Sec. 13, Twp. 47; R24, W5M 

Sampling date 	 5-11-84 

Sampling location 	 Mine (surface) 

ERL number 	 2345-85 

Rank of coai• 0 0 00.0411 ■11, 0 0000E1" Medium—volatile bituminous 

Proximate analysisu 	 As Rec'd 
1.45 

15.01 
20.90 

Fixed carbon ............... % 	61.84  

Dry 	Dry Ash Free 

16.04 
21.21 
62.75 

Ultlmatcq 
Carbon unungtuoununnungennnuuu 	 74.63 	 75.72 

4.n9 	 4.15 
Sulphur (1-yritic) .......... % 	( 0.04) 	( 0.04) 

(Sulphate) .......... 	( 0.00) 	( 0.00) 
(Organic.) ........... h 	( 0.11.) 	( 0 -11) 

0.15 

Nitrogen ................... h 	1.15 	 1.17 

	

15.81 	 16.04 
Oxygen, by difference 	 % 	2.73 	 2.77 

Heating valuell 

( 0.13) 

	

M...likg 	29 „ 72 	 30.15 	 35.92 

	

k g a 1. /  kg 	7098 	 7202 	 8578 

	

12777 	 12964 	 15441 

Hardgrove grindability index 	 78 

Free swelling index (FSI) 	 4.0 

Moisture (as  roc d)  
Inherent ...................  Y. 	1.02 
Adherent 	 0.43 

Ash Fusibility temperature 	 Reducing 
Initial  nnnnnnnnnnnnnnnnnnn  c)C 	1338 
Spherical wuRnnuuanyounnuou ejC 	1482+ 
Hemispherical 	n n n n n n n n n °C 	1482+- 
Fluid  ,, 	 nnnn 	nn  n on n 	Ui., 	1482+  

Oxidizing 
1482+ 
1482+ 
1482+ 
1482+ 

Notes  u Luscar Mine is owned by Luscar Ltd. and operated by Cardinal 
River Coals Ltd. 



Product name 

Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 

CARDINAL RIVER COALS LTD. 
Luscar Mine (Mine No. 1768);Jewel Seam;; Cadomin-Luscar Coalfield 

Hinton, Mountain Region, Alberta 
Sec. 13 9  Twp. 4 -7  R24, W5M 

Sampling date 	 5-11-84 
Sampling location 	 Mine (surface) 

ERL number 	 2345-85 

Ash analysis, per cent. g 

SiO2 
Al203 	 27.50 
Fe203 
Mn304 	 - 
rio2 	 1.02 
P205 	 0.27 
Cat.] 	 4.14 
Mg0 	 1.11 
SO3 	 1.93 
Na20 	 1.36 
K20 	 0.54 
Sr0 	 0.15 
Bat.] 	 0.43 
Loss on  fusion (LOF) 	 2.30 

Volatile trace element analysis ug/g (ppm) 

Hg 	 0.08 
Cl 	 90 

• 8. 
Br 
As 
Se 

Non-volatile trace  e]. ornent  analysis ug/g (ppm) 

Ba 
Sr 
V 
Mn 
Cr 

Notesg 	Sample Elevation = 1524 m 



Product name 
Screen opening ,mm 
(Screen opening ,in) 

Ra  w Coal (oxidized) 

Dry Ash Free Dry 

18.86 
19.82 
61.32 

77..02 
3.98 

( 0.13) 
( 0.01) 
( 0.23) 
0.7% 

1:32 
18.86 
2.44 

24.43 
75.57 

89.99 
4.91 

0.29 ) 

3.01 

8582 
15447 
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CARDINAL RIVER COALS LTD. 
Luscar Mine (Mine No. 1768);Jewel Seam; Cadomin-Luscar Coal-field 

Hinton, Mountain Region, Alberta 

Sampling date 	 5-11-84 

Sampling location 	 Preparation Plant 
Stockpile 

ERL number 	 2347-85 

Rank of  coal anunulannultuusuouun 	 Medium-volatile bituminous 

Proximate analysis: 	 As Rec'd 
MOiStUre WHPUI,MUMPUPUtIUMUlin 	 4. 37 

18.03 
Volatile umeumunuunanunnuuu  X 	18.95 
Fixed carbon ............... % 	58.64 

Ultimate: 
69.03 

Hydrogen wunwouunetwunnunuelnu 	 3.81 

	

Sulphur (Pyritic) .......... % 	( 0.13) 

	

(Sulphate) .......... % 	( 0.01) 
(Organic) 	..... 	% 	( 0.22) 
Total 	 % 	0.7;6 

Nit rogen anunanatuno;uudo«munte 

Ash oununpunpuouumnunuumnuum Via 

Oxygen, by dif.ference 	 % 

Heating value: 

1.26 
18.03 

	

Mj/kg 	27.88 	 29.15 

	

kcal/kg 	6659 , 	 6963 

	

Btu/lb 	11986 	 12534 

Hardgrove - grindability index 	 92 

Free swelling index (FSI) 	 3.0 

Moisture (as rec'd) 
inherent ....... . 0 1 

-7 "el 

Ash - Fusibility temperature 	 Reducing 
Initial numwannugagumuuttugn aC 	1246 
Spherical 	 nC 	1360 
Hemispherical ............. e"C 	1460 
Fluid UNPUMMUPUWO.UUN.4111JOU °C 	1482+  

Oxidizing 
1310 
1441 
1479 
1482+ 

Notes: Luscar Mine is owned by Luscar Ltd. and operated by Cardinal 
River Coals Ltd. 



Sampling date 
Sampling location 

5 	11-84 
Preparation Plant 

Stockpile 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

Raw Coal (oxidized) 

U.28 
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CARDINAL RIVER COALS LTD. 
Luscar Mine (Mine No. 1768);Jewe1 Seam Cadomin-Luscar Coalfield 

Hinton, Mountain Region, Alberta 

ERL number 	 2347-85 

Ash analysis, per cent 

58.51 
Al20:1 	 21.46 
Vn20:3 	 4.1 ,  
Mn 3 .4- 
1i02 	 1.02 
P2O5 	 0.38 
Cal] 	 4.10 
Mgt.) 	 0.95 

2.6/ 
Na2U 	 1.3Y 
K2.0 	 0.64 
SrO 	 0.08 
8a0 	 0,47 
I oF›'T.: on fusion (LUE) 	 1.81 

Volatile trace element analysis ug/g 4nnro 

Hg 
Ci 

Br 
As 
Se 

Non 	volatile trace element analysis ug/g (ppm) 

Ba 
Sr 

Mn 
Cr 

Notesu 



5-11-84 

Preparation Plant 
Feed  Bel 'L  

Ra  w Feed 

Dry - Dry Ash Free 

18.45 
21.67 
59.88 

26.5/ 
7:3„ .43 

88.99 
.88 

( 0.12) 

1 51 

4.43 

72.57 
3.98 

( 0.06) 

( 0.0 (1 ) 
( 0.10) 

0.16 

1.23 
18.45 
3.61 

0.87 

0.38 
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CARDINAL RIVER COALS LTD. 
Luscar Mine (Mine No. 1768);3ewel Seam; Cadomin-Luscar Coalfield 

Hinton, Mountain Region, Alberta 

Sampling date 
Sampling location 

Product name 
Screen opening ,mm 

(Screen opening ,in) 

ERL number 	 2348-85 

Rank of coal  n n nnnn nnnnnnnnn n n 	 Medium-volatile bituminous 

Proximate analysisg 	 As Rec"d 
Moi sture n n n n 	 n nnnnnnn n n % 	1.25 

18.22 

Volatile 	 n n nnnn n n n n  % 	21. •0 
Fixed carbon 	n n n n nnnnnnnnnn % 	 ' 59.13 

Ultimateu 
71.67 

Hydrogen POU.OUROUOUUUMUnnUU 	 3.93 

Sulphur (Pyritic) .......... % 	( 0.06) 

(Sulphate) .......... % 	( 0.00) 

(Organic) ........... % 	( 0.10) 

Total nnuntrutrunnunma Yn 	0.16 

Nitrogen ................... % 

Ash ........................ % 

Oxygen, by differeni7e  n n n n n n % 

Heating valueu 

1.21 
18.22 
3.56 

	

Md/kg 	28.51 	 - 28.87 	 35.40 

	

kcal/kg 	6809 	 6895 	 8455 

	

Btu/lb 	12256 	 12411 	 15219 

Hardgrove grindability index 	 80 

Free swelling index (FSI) nnnnn 	4.5 

Moisture (as rec''d) 
Inherent ................... % 

Adherent ................... % 

Ash Fusibility temperature 	 Reducing 	 Oxidizing 
Initial nunnuasuunuannunntinu °C 	1277 	 1304 
Spherical ................. °C 	1313. 	 1354 
Hemispherical ............. °C 	1332 	 1382 
Fluid ..................... °C 	1410 	 1482+ 

Notes  u Luscar Mine is owned by Luscar Ltd  and operated by Cardinal 
River Coals Ltd. 



5 	11-84 
Preparation Plant 

Feed Belt 

Raw Feed 
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CARDINAL RIVER COALS  L. ID  
Luscar Mine (Mine No. 1768)uJewe1 Seam;; Cadomin-Luscar Coalfield 

Hinton, Mountain Region, Alberta 

Sampling date 
Sampling location 

Product name 

Screen opening ,mm 
(Screen opening ,in) 

ERL number 	 2348-85 

Ash -.7tna.l.ysis, per centr. 

8:102 	 52 80 
Al 203 	 24.51 
Fe.,?2.03 	 :3.84 
Mn304 
ri  

0.33 

l'Ig0 	 1.89 
30:3 	 1.87 

1 \ 1 20 	 1.05 

0.79 
Sr0 	 0.2.0 
Eta° 	 0,,45 
oSS on  f Ltsion ( L. C3F ) 	 1.32 

Volatile trace element analysis ug/g (ppm) 

Hg 
Cl 

Br 
As 

Se 

Non-volatile trace element analysis ug/g (ppm) 

Ba 

r 
V 

Mn 

Cr 

0.12 

Notes 



Dry 

9.78 
22.07 
68.15 

81.69 
4.38 

( 0.0) 
( 0.00) 
( 0.17) 
0.20 

1.39 
9. -7E3 

. 2.56 

Dry Ash Free 

24.46 
75.54 

90.55 
4.85 

( 0., 19) 

1.54 
••■■■ 

2.84 
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CARDINAL RIVER COALS LTD. 
Luscar Mine (Mine No. 1768);Jewel Seam; Cadomin-Luscar Coalfielb 

Hinton, Mountain Region, Alberta 

Sampling date 	 5-11-84 

Sampling location 	 Preparation Plant 
Sampled from stockpile 

Clean Coal Product  naine  
Screen opening ,mm 
(Screen opening ,in) 

ERL number 	 2346-85 

Medium-volatile bituminous 

As 1-«,.:.>c'd 
7.2'2 
9.07  

20.48 

Proximate analysis.: 
MaistUre munuunoumumnuuttuoun  Y.  

Volatile 	 Y.  
Fixed carbon ...............  Y.  

Ultimatee 
Carbon snw.manumpunaftauxammu 	• 5.79 

4.06 
Sulphur (Pyritic) ..........  Y. 	( 0.03) 

(Sulphate) ..........  Y. 	( 0.00) 
(Organic) etnnwounuilum  X 	( 0.16) 
Total nuwwwwunnutonan 	 0.19 

1.29 
Ash ........................  Y. 	9.07 
Oxygen, by difference 	 2.38 

Heating value,: 

	

NJ/kg 	":W).29 	 32.65 	 36.19 

	

kcal/kg 	7235 	 7798 	 0643 

	

Btu/lb 	17U)22 	 14036 	 15558 

Hardgrove grindability index 	 80 

Free swelling index (FS1) 	 6.5 

Moisture (as rec'd) 
Inherent ....... 	 % 0.87 
Adherent •.......•..........  Y. 	6.35 

Ash Fusibility temperature 	 Reducing 	 Oxidizing 
Initial . 	  ...... °C 	1207 	 1313 
Spherical .... ...... ....... °C 	1316 	 1360 
Hemispherical ............. PC 	1379 	 1379 
Fluid ..................... PC 	1421 	 14824. 

Notes  e Luscar Mine is owned .by Luscar Ltd. and operated by Cardinal 
River Coals Ltd. 



Sampling date 
Sampling location 

5-11-84 
Preparation Plant 

Sampled from stockpile 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

Clean Coal 
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CARDINAL RIVER COALS LTD. 
Luscar Mine (Mine No. 1768);;Jewel Seam;; Cadomin-Luscar Coalfield 

Hinton, Mountain Region, Alberta 

ERL number 	 2346-85 

Ash analysis, per cent u 

8102 	 48.48 
Al203 	 24.77 
Fe203 	 4.13 
Mn 304 	 - 
1102 	 1.20 
P205 	 0.67 
Ca0 	 7.68 
Mg0 	 1.76 
803 
Na20 	 1.47 
K20 	 0.31 
Sr0 
ba0 	 0.46 
Loss on fusion  (LOF)  

Volatile trace  i:1 ornent  analysis ug/g (ppm) 

Hg 	 0.07 
Cl 	 - 
F 	 - 
Br 	 - 
As 
Se 

Non-volatile trace element analysis ug/g (ppm) 

Da 
Sr 
V 
Mn 
Cr 

Notes 



Product name 
Screen opening ,mm 

(Screen opening ,in) 

Channel Sample 

22.88 
77.12 

4.78 

0.80 
0 . 40 
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GREGO RIVER RESOURCES LTD. 
Gregg River Mine u,jewel Seam Cadomin-Luscar Coalfield • 

Hinton, Mountain Region, Alberta 
LSD. 10, Sec. 28, Twp.  47  R24, W8 

Sampling date 	 4-12-84 

Sampling location 	 Mine (surface) 
CD 1 Pit 

ERL number 	 2349-88 

Rank of coal annunelannunottuuttun 	 Low-volatile bituminous 

Dry  Ash Free :1 mate  analysisg 	 As Rec'd 	 Dry 
Moisture ...................  Y. 	1. 20 

	

15.04 	 18.22 

Volatile 110000000140141100141112«n  Y. 	19.17 	 19.40 

Fixed carbon ...............  Y. 	64.60 	 68.38 

UlLimateg 
Carbon 	 Y. 	18.88 	76.50 

	

Hydrogen  nnnnnnnnnnn.,nnnnnnn  Y. 	1.00 	 4.05 

	

Sulphur (Pyrilic) .......... % 	( 0.08) 	 0.08) 

	

(Sulphate) .......... % 	( 0.00) 	( 0.00) 

	

(Organic) ........... % 	( 0.21) 	( 0.23) 

	

0.7'd 	 0.31 

Nitrogen ................... % 	1.31 	 1.33 

Ash uunnuanunuusinnantranunftno  Y. 	18.04 	 18.22 

Oxygen, by difference 	 Y. 	, 

Heating  value g 

( 0 . 	) 

1.87 

3.08 

	

MJ/kg 	30 .22 	30.89 	 36.00 

	

kcal/kg 	7218 	 7306 	 8617 

	

B 1' u/lb 	12993 	 13180 	- 	15511 

Hardgrove grindability index 	 91 

Free swelling index (FS') ..... 

Moisture (as rec'd) 
Inherent nununnnunnuneunuunu  in  

Adherent 	st 	te wadupu Ottilte n u  In 

Ash Fusibility temperature 	 Reducing 	 Oxidizing 
Initial ................... °C 	1182 	 1446 
Spherical npuunununnuunn.no aC 	1482+ 	 1482+ 
Hemispherical ............. °C 	1482+ 	 1482+ 

Fluid ...................L. °C 	1482+ 	 1402+ 

Notas  g Greg River Mine is owned by Manalta Coal Ltd. and operateg by 
Gregg River Resources Ltd. 



4-12-84 

Mine (surface) 
CD 1 Pit 

Channel Sample 

213 

GREGG RIVER RESOURCES LTD. 
Gregg River Mine ;Jewel Seam; Cadomin-Luscar Coalfield 

Hinton, Mountain Region, Alberta 

LSD. 10, Sec. 29, Twp. 47; R24, W5 

Sampling date 
Sampling location 

Fi  oduct name 
Screen opening ,mm 

(Screen opening „in) 

ERL number 

As• analysis, per centu 

Si 02  
Al203 	 24.77 
Fe203 	 4.23 
Mn304 
TiO2 	 1.12 
P205 	 0.33 
Ca0 	 2.4

• 
 

Mg0 	 0./6 
SO3 	 0.91 
1 \I a 20 	 :1. 29 
K20 	 0.80 
Sr0 	 0.07 
Ba0 	 0.49 
Loss on fusion (LOF) 	 0.30 

Volatile trace element analysis ug/g (ppm) 

Hg 
Ci 

Br 
As 
Se 

Non-volatile trace element analysis ug/g (ppm) 

Ba 

Sr 

111- 1 

Notesu 	Sample Elevation = 1635 m 



Product name 
Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 

730 48  

. 79.98 
4.46 

( 

( 0.16) 
0.19 

( 0.18) 

89.50 
4.99 

1.34 
10.64 
3.39 

1.50 

3.79 

0.92 
1.16 
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GREG(3 RIVER RESOURCES LTD. 
eregg River Mine ;Jewel Seam; Cadomin-Luscar Coalfield 

Hinton, Mountain Region, Alberta 

. LSD. 6, Sec. 21, Twp. 47; R24, W5 

Sampling date 	 4-12-04 

Sampling location 	 Mine- (surface) 

ERL number 	 2350-85 

Rank of coal.  0000000 0000000000 	 Medium-volatile bituminous 

Proximate analysisg 	 As Rec'd 
000000 	

y.  2.08 
Ash nnunnunnnunnunnonnnunnun 	 10.42 
Volatile 	 Y.. 	23.21 
Fixed carbon nnunnunneintennun  X 	64.29  

Dry 	Dry Ash Free 

10.64 
23.70 
65.66 

Ultimateg 

	

Carbon nununnunnunnunnununun  X 	78.32 
Hydrogen 	 00  nann 81 II 81 	 al II It 	 it le 	 4.37 

	

Sulphur (Pyritic) .......... % 	( 0.03) 

	

(Sulphate) .......... % 	( 0.00) 

	

(Organic) ........... % 	( 0.16) 
Total ti (8 	 SI 4 tt 81 	 % 	0.19 

N:itroqe'n  000000 	 Y..  1.31 
10.42 

Oxygen, by difference ...... % 	3.32 

Heating value 

	

NJ/kg 	31.51 	 32.18 	 36.01 

	

kcal/kg 	7527 	 7687 	 8602 

	

Btu/lb 	13548 	 13836 	 15483 

Hardgrove grindability index 	 89 

Free swelling index (FSI)  00000 	 7.5 

Moisture (as rec'd) 
Inherent ftnRuunannuft nuou0000 % 

Ash Fusibility temperature 	 Reducing 	 Oxidizing 
1146 	 1271 

Spherical 	 °C 	1246 	 1316 
Hemispherical .............  DC 	1271 	 1338 

Fluid nuunnunnunnnununnuann DC 	1374 	 1460 

Notes  g Greg River Mine is owned by  Nana]. ta  Coal Ltd. and operated by 
Gregg River Resources.Ltd. 



Product  raine  
Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 
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GREGG RIVER RESOURCES LTD. 
Gregg River Mine ;Jewel  Se am  Cadomin-Luscar Coalfield 

Hinton, Mountain Region, Alberta 
LSD. 6, Sec. 21, Twp. 47; R24, W5 

Sampling date 	 4-12-84 
Sampling location 	 Mine (surface) 

ERL number 	 2350-85 

Ash analysis, per centu 

1  02 	 50 2 
120:3 	 20. 20 

Fe203 	 4.96 
M n ::::)2i.  

i 02 	 1, 41 
 P 05 	 1 .4;2 

C a 0 	 1 0 5(.) 
Mg C..) 	 1.97 

0  
Na20 	 1 . 313 

o . 1 
S r 0 	 0 . 18  

0 	 . 7 1 
Lo.s ; 	n 	:i.  c ri 	L. 	) 	 1.99 

Volatile trace  cl ornent  analysis ug/g (ppm) 

FI 
C 1 

13 r 
s 

So  

Non-volatile trace element analysis ug/g (ppm) 

Sa 
Sr 
V 

Mn 
Cr 

0.06 

Notes 	Sample Elevation 	1650 m 



Proximate analyi.i5ii:i;g 

Volatile nuonnunonnunnnunonm % 

Fixed carbon 	n n 	 n n o n n n n % 

As Rec'd 
5.90 

9.36 
19.89 

64.84 

Dry 	Dry Ash Free 

/6.52 

9.95 

21.14 
68.91 
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GREGG RIVER RESOURCES LTD. 
Gregg River Mine Jewel Seatir4 Cadomin-Luscar Coalfield 

Hinton, Mountain Region, Alberta 

Sampling date 	 4-12-85 

Sampling location 	 Preparation Plant 
Sampled From Stockpile 

Clean Coal Pr (iduct name 
Screen opening ,mm 
(Screen opening ,in) 

ERL number 	 2351-85 

Rank of 	coal• 	tte4 411121 . 171l 	 11 	 la it II Medium-volatile bituminous 

Ultimateg 

	

Carbon ununan.uuoununteuunnum, % 	76.75 	 81.56 	 90.57 

	

Hydrogen ................... % 	4.13 	 4.39 	 4.88 

	

Sulphur (Pyritic) .......... % 	( 0.06) 	( 0.06) 	 - 

	

(Sulphate) .......... % 	( 0.00) 	( 0.00) 	 - 

	

(Organic) ........... V. 	( 0.2.5) 	( 0.24) 	( 0.27) 

	

0.29 	 0.31 	 - 

Nitrogen ...................  V. 	1.31 	 1.39 	 1.54 

	

9.36 	 9.95 	 - 

Oxygen, by difference ...... % 	2.26 	 2.40 	 2.67 

Heating  val Us  

	

Ivia /kg 	30.78 	 :32.71 

	

kcal/kg 	7352 	 7813 	 8677 

	

Btu/lb 	132:::;4 	 14064 	 15618 

Hardgrove grindability index 

Free swelling index (FSI) 

Moisture (as rec"d) 

5.0 

Inherent ................... % 0.94 

4.96 . 

Ash Fusibility temperature 	 Reducing 
Initial 	 C 	1310 

Spherical nanuuonuuuuomunnts °C 	1460 
Hemispherical .............  CC 	1482+ 

1482+ 

Oxidizing 
1404 
1482+ 
1482+ 

1482+ 

Notes 	Greg River Mine is owned by Manalta Coal Ltd  and operated by 
Gregg River Resources Ltd, 



Sampling date 
Sampling location 

4- 12-85 
Preparation Plant 

Sampled From Stockpile 

Product name 

Screen opening. ,mm 
(Screen opening ,in) 

Clean Coal 

ERL number 

hsh 

 -C7Jr= 
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GREGG RIVER RESOURCES LTD. 
Gregg River Mine J  evie  1  Seam Cadomin-Luscar Coalfield 

Hinton, Mountain Region, Alberta 

j. ':.:i c 	per centu 

Si 02 	 54.71 
Al203 
Fe203 	 4.55 
Mn 304 

o 2 	 :31 

C:aC) 	 4..34 
Mg0 	 1..1.4 
SO3 	 2.75 

j .  „ 30 

Sr- 0 

Loss on fusion (L0F) 	 1.19 

Volatile trace element analysis ug/g (r.nmil) 

0.07 
100 
84. 

Non-volatile trace element analysis ug/g (ppm) 

Ba 

Mn 

Cr 

Hg 

Cl 

Br 
As 
Se 

Notesg 



Product name 
Screen opening e mm 
(Screen opening ,in) 

Channel Sample 
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SMOKY RIVER COAL LTD. 
No 9 Mine (Mine No 1774); No 4 Seam; Smoky River Coalfield 

Grand Cache, Mountain Region, Alberta 

Sampling date 	 5-11-84 

Sampling location 	 Mine (Surface) 
44181.4 N 93912 E 

ERL number 	 2335-85 

Rank of coal 	 Low-volatile bituminous 

Proximate analysisg 	 As Rec'd 
Moisture 	 7. 	1.29 

19.83 
Volatile numunstpuoutrunnun.uu % 	16.27 
Fixed carbon ............... % 	62.61  

Dry 	Dry Ash,Free 

20.09 

	

16.48 	 20.62 

	

63.43 	 79.38 

1.11 ti mate g 
71. 76 	 72.70 	 90.90 

	

:3.69 	 3.74 	 4.68 
Sulp h ur ( P 	) 	 . 	(  0.30) 	( 0.30) 	 - 

(Sulphate) ........ 	7. 	( 0.02) 	( 0.02) 	 - 
(Organic) ...........  7.. 	( 0.25) 	( 0.25) 	( 0.32) 

	

0.57 	 0.58 

1.32 
19.83 

Oxygen, by difference ...... % 	1.53 

Heating valueg 

	

1.34 	 1.68 
20.09 

	

1.55 	 1.94 

	

,MJ/kg 	28.45 	 28.82 	 36.07 

	

kcal/kg 	6795 	 6884 	 8615 

	

Btu/lb 	12232 	 12391 	 15506 

Hardgrove grindability index 	 111 

Free swelling index (FSI) 	n 	n 	 3.0 

Moi sture (as rec"d) 
Inherent ................... % 	0.09 

Q.40 

Ash Fusibility temperature 	 Reducing 	 Oxidizing 
Initial nau.utoulannuuuunnumo DC 	1291 	 1482+ 
Spherical umuuumumultuunnunu DC 	1482+ 	 14824. 
Hemispherical ............. DC 	1482+ 	 1482+ 
Fluid 	 UUUUU annual* DC 	1482+ 	 1482+ 

Notes: Smoky River Coal Ltd« is a subsidiary of McIntyre Mines Ltd. 
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SMOKY RIVER COAL  L. B,,  
No. 9 Mine (Mine No. 1774);; No. 4 Seam:3 Smoky River Coalfield 

Or and Cache, Mountain Region, Alberta 

Sampling date 	 5-11-84 
Sampling location 	 Mine (Surface) 

44181.4 N 9391 2  E 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

ERL number 

Ash analysis, per cent 

Channel Sample 

Si02 	 57.22 
Al203 	 24.89 
Fe203 	 4.58 
Mn304 
TiO2 	 1.08 
P205 	 0.7.7 
Ca0 	 2.42 
Mg° 	 0.76 
SO3 	

2.09 
Na20 	 0.76 
K20 	

1.87 
8r0 	 0.09 
Ba0 	 0.31 
Loss on fusion (L (JF) 	 1.63 

Volatile trace  e:1 amant  analysis ug/g (ppm) 

Mg 
Cl 

Br 
As 
Se 

Non 	volatile trace  al amant  analysis ug/g (pprIO 

Ba 
Sr 
V 
Mn 

Cr 

Notes:: 	Sample Elevation - 1413 m 



Sampling date 
Sampling location 

1-11-84 
Upper E Mine (8Le- face) 

51950 N 100950 F 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 

SMOKY RIVER cpAL LTD. 

No  9 Mine (Mine No.,1774)  No  4 8earn5 Smoky River Coalfield 

Grand Cache, Mountain Region, Alberta 

ERL number 	 2334-85 

Rank of coal .................. 	Low-volatile bituminous 

Prommate ana:lysjsu 	 As 1-L'd 	 Ory 	Dry Ash Free 

1.62 
21.55 	 24.96 
15.J9 	 .L5.44 	 20.58 

Fj,zed carbon ............... X 	58.6». 	 59 .60 	 79.42 

UltImateu 

	

6 7 .06 	 68.17 	 90.81 

	

Hydrogen ................... % 	3.51 	 ..::...57 	 4. 76 

	

Sulphur (Pyritic.) .......... % 	( 0.28) 	( 0.28) 	 - 

	

(Sulphate) .......... % 	( U.02) 	 ( 0.02) 	 - 

( 0.26)  

	

0.56 	 0.5/ 	 - 

	

1 .22 	 1024 	 :1 .65 

24.55  

Oxygen „ by di++ erence ... — % 	1.47 	 1.49 	 1.99 

Ple.ating  val u€  

	

MJ/kg 	26.48 	 .w., 0 ,-:. 

	

.e...6—infa... 	 35.87 

. 	 kcal/kg 	6325 	 6429 	 8567 

	

Btl..t/lb 	11384 	 1157'.2 	 15421 

Hardgrove grindability index 

Free swelling index (FSI) 

Moisture (as rec'd) 
Inherent uttunnuonnuunan4upun  7. 	 0.98 
!)dherent ................... % 	0.64 

Ah  Fusibility temperature 	 Reducing 	 Oxidizing 

initial ................... "C 	1366 	 1482+ 

8pher4ca1 ................. "C 	1482+ 	 1482+ 

Hemispherical ............. QC 	1482+ 	 1482+ 

1482+ 	 1482+ _ 
Notesu Smoky River Coal Ltd.  1 s a subsidiary of McIntyre Mines Ltd» 



Sampling date 
Sampling location 

1-11-84 
Upper E Mine (Surface) 
51950 N 100950 E 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 

SMOKY RIVER COAL LTD. 
No. ? Mine (Mine No. 1774); No. 4 Seam; Smoky River Coalfield 

Grand Cache, Mountain Region, Alberta 

ERL number 	 2334 	85 

Ash .,à1-1a .1 .,piiis„ per centg 

Si02 	 63.00 
Al203 	 25.18 
Fe203 	 5.  
Mn 304 
1:1. Ci 	 1.02 
P205 	 0.28 
Ca0 	 1.16 
Mg0 	 0.64 
803 

Na20 	 0.65 
2.  K20 

Sr0 	 0.07 
Ba0 	 0.31 
Loss on fusion (1._0F) 	 1.18 

Volatile trace  al amont  analysis ug/g (ppm) 

Hg 

Ci 

Br 

As 
Se 

Non-volatile trace element analysis ug/g 4nmo 

Ba 

ii 

Mn 

0.15 

Notes 	Sample Elevation  -- 1376.2 m 



Sampling date 
Sampling location 

5-11-84 

Mine W Extension (Surface) 
52125.8 N 99639.2 E 

Product name 
Screen opening ,mm 

(Screen opening ,in) 

Channel Sample 

cz; 
ar...401,3 

/7.25 

Inherent 0.84 

SMOKY RIVER COAL  i.. "D  

No. 9 Mine (Mine No. 17/4) No. 10 Seamy Smoky River Coalfield: 

Grand Cache, Mountain Region, Alberta 

ERL numb • r 	 • 2336-85 

Rank of coal .................. 	 Low-volatile bituminous 

Proximate analysisg 	 As Rec'd 

Moisture 	 a...... 	 7. 	 0.84 
2052. 
17.89' 

Fixed carbon .  ............... % 	60.76  

Dry 	Dry Ash Free 

20.69 
18.04 

61.27 

Ullimateg 

	

Carbon ..................... % 	70.98 	 7 1.58 	 90.'25 

	

Hydrogun upunnunnuannuseugumn % 	 3.77 	 3.80 	 4.79 

	

Sulphur (Pyritic) .......... % 	( 0.07) 	( 0.07) 	 - 

	

(Sulphate) .......... % 	( 0.00) 	( 0.00) 	 - 

	

(Organic) ........... % 	( U.25) 	( 0.25) 	( 0.32) 

	

ToLa1 __no...—. % 	0.32 	 0.3? 	 - 

	

1.16 	 1.17 	 1.48 

Ash uummumuuuunsuumunnumun" nità 	20.52 	 20.69 	 - 

Oxygen, by difference ......  X 	2.42 	 2.44 	 3.08 

Heating valueg 	 . 

	

MJ/kg 	28.10 	 28.7';4 	 35.73 

	

kcal/kg 	6712 	 6769 	 8535 

	

Btu/lb 	12082 	 12184 	 15363 

Hardgrove grindability index 	 88 

Free swelling index (FSI) 	 4.5 

Moisture (as rec'd) 

Ash Fusibility temperature 	 Reducing 	 Oxidizing 

Initial u.nupununnanatenumuu QC 	1482+ 	 1482+ 

1482+ 	 1482+ 

Hemispherical ............. °C 	1482+ 	 1482+ 

Fluid ............... ..... 	aC 	1482+ 	 1402+ 

Notes  g Smoky River Coal Ltd. is a subsidiary of McIntyre Mines Ltd. 



Sampling date 
Sampling location 

5-11-84 
Mine W Extension (Surface) 
52125.8 N 99639.2 E 

Product name 

Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 

SMOKY RIVER COAL LTD. 
No 9 Mine (Mine  No 1774); No. 10 Seam; Smoky River Coalfield 

Or 	Cache, Mountain Region, Alberta 

ERL number 	 2336-85 

Ash anal .ysi.:ii„ per centu 

SI L?. 	 56.87 
Al203 	 26.94 
Fe203 	 5.56 
Mn304 	 - 
T102 	 1.42 
P205 	 0.45 
Ca0 	 1.94 
Mg0 	 0.69 
SO3 	 1.07 
Na f) 	 0.77 
K20 	 0.51 
Sr0 	 0.07 
Ba0 	 0.21 
Loss on fusion (L(JF) 	 1.22 

Volatile trace element analysis ug/g (um) 

Mg 

Cl 

Br 
As 
Se 

Non ..... volatile trace element analysis ug/g (ppm) 

Ba 
Sr 
V 
Mn 
Cr 

0.0/ 

Notesu 	Sample Elevation = 1418.5 m 



1-11-84 

Mine  tu/q) 
50290 N 89600 E 

Channel Sample 

18.70 
81.30 

( 0. 7;1) 
■•■■•■ 

1„48 

:1.77 

1(:>6 

1.Q 

SM (JKY RIVER COAL LTD. 

Mine No. 1765/09/B; No. 4 Seam (SW Section);; Smoky River Coalfield 
Grand Cache, Mountain Region, Alberta 

Sampling date 
Sampling location 

Product name 
Screen opening ,mm 

(Scre • n opening ,in) 

ERL number 

Rank of coal .................. 	 Low-volatile bituminous 

Dry Ash Free Proximate analysisg 	 As  Rec .'d 	 Dry 
1.21 

	

7.85 	 7.95 

Volatile ................... % 	17.00 	 17.21 

Fixed carbon 	 % 	73.94 	 74.84 

Hitlmateg 
84.50 

	

4.2U 	 1.2t, 

	

Sulphur.  (Pyritic) .......... % 	(  0 .03 ) 	( 0.03) 

	

(SulphatP) .......... % 	( 0.00) 	t Q.00) 

	

(Org.fflic) ........... % 	( 0.28) 	( 0.28) 

	

Total .............. % 	o.31 	 0.31 

Nitrogen 	 % 	1.34 	 1.36 

Ash nuuneinnunun.unanualununwn  7. 	7.85 	 7.95 
Oxygen, by difference ...... % 	1.61 	 1.63 

Heating , Valueg 

91.80 
4.62 

	

Mj/kg 	33.10 	 33.51 	 36.40 

	

kcal/kg 	7906 	 8003 	 8694 

. 

 

	

1 tu/lb 	14231 	 14405 	 15649 

Hardgrove grindability index 

Free swelling index (FSI) 

Moisture (as reced) 
Inherent umuuuuumuntanuttunun  7.  

Ash Fusibility temperature 
Initial 	nuuntrunnuannunnunan 

Spherical 	 c'C 
Hemispherical ............. aC 

Q.OLI 
0.36 

Reducing 
1385 
1482+ 

1482+ 

1402+ 

Oxidizing 
1482+ 
1482+ 

1482+ 
1482+ 

Notes 	Smoky River Coal Ltd is a subsidiary of McIntyre Mines Ltd. 



Product name 

Screen opening ,mm 

(Screen opening ,in) 

Channel Sample 
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SMOKY RIVER COAL LTD. 
Mine No. 1/65/09/B No. 4 Seam (SW Section); Smoky River Coal.field 

(brand Cache, Mountain Region, Alberta 

Sampling date 	 1-11-84 
Sampling location 	 Mine (u/ g) 

50290 N 89600 E 

ERL number 	 2333 	85 

Ash 	 per centg 

Si02 

Al2C3 	 29 	5 
8 

Mr 1:3C) 
'II  o2 	 1.37 
P205 	 0.87 
Ca0 	 5.28 
Mg0 

807‘ 	 3.18 
Na20 	 1.32 
K20 	 0.3 

0.17 
-Oa° 	 0.58 
Loss on -fusion UA W ) 	 2.05 

Volatile trace element analysis ug/g (ppm) 

Hg 
Ci 

Br 

As 
Se 

Non 	,/olatile trace element analysis ug/g (ppm) 

Ba 
Sr 
V 
Mn 
Cr 

0.05 

Notesu 



Product name 
Screen opening ,mm 
(Screen opening ,in) 

Raw Coal 

ERL number 2337- Onr 

Rank of coa]. Low-volatile bituminous 

Pro•imate analysisu As Rec'd 
2.15 
19.41 
16.26 
62.17 

Dry 	Dry Ash Free 

19.04 
16.62 
63.54 

/ 
79.27 

1. 25 
19.84 
1.51 

1.56 

1.88 

96 

2n 5 

226 

SMOKY RIVER COAL LTD. 

Underground & Surface Mines; Various Seams; Smoky River Coalfield 

Grand Cache, Mountain Reg ion, Alberta 

Sampling date 	 5-11-84 

Samplfng location 	 Preparation Plant 

Ultimateu 

	

Car- bon MUUUMUU.U•11.1pUlannUSIU '://17 	 71.61 

	

Hydrogen ................... % 	3.60 

	

Sulphur (Pyritic) .......... % 	( 0.20) 

	

(Sulphate) .......... % 	( 0.02) 

	

(Organic) ........... % 	( 0.24) 
0.45 

73.10 	 91.29 
3.76 	 4.69 

( 0.20) 	 - 
( 0.02) 	 - 
( 0. 24) 	( 0.7.0) 
0.46 

Nitrogen *OPUPUOU141811UMUU11.14  X 	 1.22 
19.41 

Oxygen, by difference  n n n n n n % 	1.48 

Heating value: 

	

MJ/kg 	28.13 	 20.75 	 35.86 

	

kcal/kg 	6719 	 6867 	 8566 

	

Btu/lb 	12094 	 12360 	 15419 

Hardgrove grindability index 

Free swelling index (FSI) 

Moisture (as  roc:  d) 
Inherent WIIRMUOU.UnUUMUUUUU 

Adherent ................... % 
0.07 
1.28 

. Ash Fusibility temperature 	 Reducing 	 Oxidizing 

initial OblIWUUNUUPPUPUUUUUU °C 	1224 	 1277 

Spherical 	 1307 	 1388 

Hemispherical nuegumunuun." °C 	1429 	 1463 

Fluid .11UUUUMUOUUU.EMISURMUOU °C 	1482+ 	 1482+ 

Notes u Smoky River Coal Ltdn is a subsidiary of McIntyre Mines Ltd. 



SMOKY RIVER COAL LTD. 
Underground 	Surface Mines; Various Seams; Smoky River Coalfield 

Or 	Cache, Mountain Region, Alberta 

Sampling date 	 5-11-84 
Sampling location 	 Preparation Plant 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

ERL number 

Ash arialysil, per cent. 

Raw Coal 

5:1 02 
Al203, 	 22..54 
Pe213:3 	 3.19 
Mn304 
1102 	 1.12 
P2U5 	 0.15 
Can 	 5.12 
Mg0 	 1.63 
U0:3 	 3.b6 
Na2n 	 0.70 
K20 	 2.02 
Sr0 	 0.10 
Ba0 	 0.07 
LQ ,ZS on fusion  (LOF) 	 1.90 

Volatile trace element analysis ug/g (ppm) 

Hg 	 0.19 
CI 	 150 

109. 
Br 	 - 
As 
Se 

Non-volatile trace element analysis ug/g (ppm) 

Ba  
Sr 
V 
Mn 
Cr 

Notes 



Product name 
Screen opening ,mm 
(Screen opening ,in) 

Clean Coal 

ERL number 2338785 

Low-volatile bituminous 

Dry 

7.12 
.17.46 
75.42 

84.98 
4.28 

( 0.10) 
( 0.00) 
( 0.35) 
0.45 

1.44 
7.12 
1.73 

Dry Ash Free 

(E3.80 
81„20 

91.49 
4.61 

7:8) 

1.55 

1.86 

SMOKY RIVER COAL LTD. 
Underground & Surface Mines 5 Various Seams; Smoky River Coalfield 

Grand Cache, Mountain Region, Alberta 

Sampling date 	 5-11-84 

Sampling location 	 Preparation Plant 

Proximate analysisn 	 hs Rec'd 

MOi StUre UUUMURU(SUUnOttottUttelet  X 	3.03 
6.90 

Volatile nuunnunununnumuumun  X 	16.93 
Fixed carbon ............... % 	73.13 

Ultimaten 

	

Carbon ..................... % 	82.40 

	

Hydrogen ................... % 	4.15 

	

Sulphur (Pyritic) .......... % 	( 0.10) 

	

(Sulphate) .......... % 	( 0.00) 

	

(Organic) ........... % 	( 0.34) 
0.44 

Ash ounnnup,lounnuannunnuann 

Oxygen, by difference ...... % 

Heating valuen 

1.40 
6.90 
1.68 . 

	

MJ/kg 	32.80 	 33.83 	 36.42 

	

kcal/kg 	7835 	 8080 	 8699 

	

Btu/lb 	14103 	 14544 	 15659 

Hardgrove grindability index 	 94 

Free swelling index (FSI) 	n n n n 	 4.5 

Moisture (as rec'd) 
0.71 

Ash Fusibility temperature 	 Reducing 	 Oxidizing 
Initial unnonuttunnununnunun DC 	1327 	 1482+ 
Spheri  cal ................. nC 	1482+ 	 1482+ 
Hemispherical ............. °C 	1482+ 	 1482+ 
Fluid ....„................ °C 	1482+ 	 1482+ 

Motesu Smoky River Coal Ltd. is a subsidiary of McIntyre Mines Ltd. 
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SMOKY RIVER COAL LTD. 
Underground & Surface Mines; Various Seams; Smoky River Coalfield 

Grand Cache, Mountain Region, Alberta 

Sampling date 	 5 	11-84 
Sampling location 	 Preparation Plant 

Product name 
Screen opening ,mm 
(Screen opening „in) 

ERL number 

hsh analysis, per centu 

Clean Coal 

Si02 	 53.31 
Al203 	 28.08 
Fe203 	 3.10 
Mn304 
TiO2 	 1.58 
P205 	 1.15 
Ca0 	 3.99 
Mg0 	 0.49 
803 	 2.19 
Na20 	 1.32 
K20 	 0.58 
Sr0 	 0.2/ 
Ba0 	 0.57 
Loss on fusion (LOF) 	 .. . 

Volatile trace element analysis ug/g (ppm) 

Hg 

Br 

As 
Se 

Non-volatile trace element analysis ug/g (ppm) 

Ba 

Sr 
V 
Mn 

Cr 

0.17 

Notesu 



Product name 
Screen opening ,mm 

(Screen opening ,in) 

Channel Sample 

48.0 

51.20 

1.43 
20.23 

12.79. 

1.24 
17.48 

11.05 

44 

. N/A 
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OBED MOUNTAIN-COAL CO. 
Obed-Marsh Project; No. 1 Seam; Obed Marsh Coalfield 

Hinton, Foothills Region, Alberta 
LSD. 18, Sec ,,  27, Twp. 53; R24, W5M 

Sampling date 	 5-12-84 

Sampling location 	 Mine (surface) 

ERL number 	 2352-85 

Rank of coal ................., 	 Subbituminous A 

Proximate analysisu 	 As Rec'd 
Equilibrium moisture  q, q 	q % 	13.61 

17.48 

Volatile ................... % 
Fixed carbon 	 % 	35.28  

Dry 	Dry Ash Free 

. 38.93 
40.84 

intimater. 
Carbon 
Hydroge 

Sulphur 

76.46 
5.30 

muuounnuanunumuuunnuu 	 52.69 

3.65 

	

(Pyritic) .........- % 	( 0.11) 

	

(Sulphate) .......... % 	( 0.00) 

	

(Organic) ........... % 	( 0.18) 

	

Total nnumnaunnnadwa  X 	Op 29  

60.99 
4.23 

( 0.13) 
( 0.00) 
( 0.2)) 

0.33 

( 0-26) 

1.79 

16.03 

Nitrogen ununueentenunseonunowo ',/te 

Oxygen, by difference  q  qqqqq % 

Heating valueu 
24.16 

5770 

103 (36 

30.20 

7233 
17•020 

	

MJ/kg 	20.87 

	

kcal/kg 	4985 

	

Btu/lb 	8972 

Hardgrove grindability index - 

Free swelling index (FSI) 

Moisture (as rec'd) 

Ash Fusibility temperature 	 Reducing 
Initial uguteuttuunpuuonuouuu °C 	1268 
Spherical ................. °C 	1318 
Hemispherical  q  qqqqqqqqqqqq °C 	1463 
Fluid 	 °C 	1482+  

Oxidizing 
127 •  

1416 
1441 

1482+ 

Motesr. Obed Mountain Coal Co. is owned by Union Oil Co. of Canada Ltd. 



Product name 
Screen opening ,mm 
(Screen opening „in) 

Channel Sample 

2:31. 

OBED MOUNTAIN COAL CO. 
Obed-Marsh ProiectU No ., 1 Searn5 Obed  Mar ah  Coalfield 

Hinton, Foothills Region, Alberta 
LSD. 18, Sec. 2i, Twp. 53i; R24, W5M 

Sampling date 	 n 	12-84 
Sampling location 	 Mine (surface) 

ERL number 	 2352 	85 

A5h analys„ per centu 

Si02 	 66.02 
Al203 	 16.24 
Fe203 	 2.40 
Mn304 
TiO2 	 0.46 
P205 	 0.06 
Ca0 	 5.36 
Mg° 	 1.53 
SO3 	 1.70 
Na20 	 0.31 
K20 	 0.35 
Sr0 	 0.11 
Da0 	 0.40 
Loss on fusion (LOF) 	 2.71 

Volatile trace  a]. amant  analysis ug/g (ppm) 

Hg 

Cl 

sr 

As 
Se 

Non 	volatile trace  al amant  analysis ug/g 417.m) 

Ba 
Sr 
is) 

Mn 
Cr 

0.04 

Notesu 



Product name 
Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 

ERL number 2353-85 

Subbituminous A 

76.07 
5.46 

1.„84 

19.51 

OBED MOUNTAIN COAL CO. 
Obed-Marsh P1'oject5 No. 2 Seam!, Obed Marsh Coalfield 

Hinton, Foothills Region, Alberta 

LSD. 18, Sec. 27, Twp. 535 R24, 115M 

Sampling date 	 5-12-84 

Sampling location 	 Mine (surface) 

Dry Ash Free Proximate analysisg 	 As Rec'd 	 Dry 

Equilibrium moisture 	 % 	12.66 

	

16.94 	 19.40 

Volatile 	 X 	36.48 	 41.77 

Fixed carbon 	 % 	33.91 	 38.83 

Ultimateg 
61.31 

	

Hydrogen ................... % 	3.64 	 4.40 

	

Sulphur (Pyritic) .......... % 	( 0.30) 	( 0.35) 

	

(Sulphate) .......... % 	( 0. (38) 	( 0.09) 

	

(Organic) ........... % 	( 0.41) 	( 0.47) 

	

0.79 	 0.91 

Nitrogen 	 % 	1.29 	 1.48 
19.40 

Oxygen, by difference ...... % 	10.92 	 12.50 

Heating valuer, 

91.82 
48.18 

( 0.59) 

	

MJ/kg 	21.43 	 24.54  

	

kcal/kg 	5120 	 5862 	 7273 

	

Btu/lb 	9215 	 10591 	 13091 

Hardorove grindability index 

Free swelling index (F8I) 	 N/A 

Moisture (as rec'd) 
Inherent ................... % 

Ash Fusibility temperature 	 Reducing 	 Oxidizing 

Initial ................... c.'è. 	1218 	 1263 
Spheri  cal  ................. °C 	1271 	 1349 
Hemispherical .............  DC 	1421 	 1441 

1482+ 	 1482+ 

Notes 	Obed Mountain Coal Co. is owned by Union Oil Co. of Canada Ltd. 



Channel Sample 

4„90 

O 

0.25 
f.).3b 
0.11 
o 

OBED MOUNTAIN COL. CO. 
Obed 	Marsh Project; No. 2 Seam; Obed Marsh Coal+ield 

Hinton, Foothills Region, Alberta 

LSD. 18, Sec. 27, Twp. 53; R24, W5M 

Sampling date 	 5-12-84 
Sampling location 	 Mine (:inn-fim:c, 

Product name 

Screen opening ,mm 
(Screen opening ,in) 

ERL number 

Ash an.alysi 	per cent 

Si02 

Al203 
!:::c 2c:!::  

Mn 304 

TiO2 
P205 
Ca0 

Mg° 
SO3 

Na20 

K20 
Sr 0 
eau  
LOSS on l'usion (1...OF) 

Volatile trace element analysis ug/g (ppm) 

Hg 
Ci 

Br 
As 
Se 

0.07 

Non ..... volatile trace element analysis ug/g (ppurc) 

Mn 
Cr 



Sampling date 
Sampling location 

5-12-84 
Preparation Plant 

Sampled from stockpile 

Product name 
Screen opening ,mm 

(Screen opening ,in) 

Mine run 

OBED MOUNTAIN COAL CO. 

Obed-Marsh Project; No. 1 & 2 Seams; Obed Marsh Coalfield 

Hinton, Foothills Reg ion, Alberta 

ERL number 	 2355-85 

Rank of coal 	 Subbituminous A 

ProximaUe  anal  ysi  s 	 As  Rec'd 	 Dry 	Dry Ash Free 
Equilibrium moisture ....... % 	11./0 

	

1,5.71 	 18.42 

	

36.93 	 43.30 	 53.08 

Fixed carbon ............... % 	32.65 	 38.28 	 16.92 

Ultimates 

	

Carbon ununununpunnunon.tuumu ntt 	 52.89 	 62.00 	 76,00 

	

Hydrogen ....II 4 U UU1718e.HUUll UR« % 	7'‘.69 	 1..!. 	 5.7,1 

	

Sulphur (Pyrilic) ... . ........ X 	( 0.1.1) 	( 0.1.7.) 	 - 

	

(Sulphate) .......... X 	( 0.00) 	( 0.00) 	 - 

	

(Organic) ........... % 	( 0. 1 7) 	( 0.20) 	( 0. 2 1) 

	

Tnial .............. % 	0.ra 	0.1». 	- 

Nitrogen ................... % 	1.31 	 1.53 	 1.88 

	

15.71 	 18.42 	 - 

Oxygen, by difference ...... 'X 	11.42 	 13.39 	 16.41 

Heating values 

	

Mj/kg 	21.00 	 24.62 	 30.18 

	

kcal/kg 	5016 	 5880 	 7208 

	

Btu/lb 	9020 	 10584 	 12974 

Hardgrove grindability index 	 42 

Free swelling index (F8I) 	 N/A 

Moisture (as rec'd) 

Adherent wountenonunumumuouum VIT 

Ash Fusibility temperature 	 Reducing 

initial ununuoununtsuoltunpuu aC 	1257 
1307 

Hemispherical ............. °C 	1341 

Fluid 	 °C 	1482+  

Oxidizing 
1279 
1343 
1449 

1482+ 

Notes  s Obed Mountain Coal Co. is owned by Union  01 l Co. of Canada Ltd. 



Sampling date 
Sampling location 

5-12-84 
Preparation Plant 

:1 rd  from stockpile 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

Mine run 

ERL number 

OBED MOUNTAIN COAL CO. 
Obed 	Marsh Project; No  1 	2 Seams; Obed Marsh Coalfield 

Hinton, Foothills Region, Alberta 

Ash analysis, per cent 

:i. 02 	 63.12 
Al203 	 18.49 

Mn  304 
FI C 2   
P2. C)5 	 0.06 
Ca0 	 6.22 
Mg0 	 1.65 
SO3 	 2.48 
Na20 	 0.27 
K20 	 0.41 
Er t: 	 0.08 
Ba0 	 0.48 
Loss on fusion (LOF) 

Volatile trace  cl ornent.  analysis ug/g (ppm) 

0.10 Hg 
Cl 
F 

Fir 
As 
Se 

Non-volatile trace element analysis ug/g (ppm) 

Ba 
Sr 
V 
Mn 
Cr 

Notes 



Product name 
Screen opening ,mm 
(Screen opening ,in) 

Clean Coal 

ERL number 2354-85 

Subbituminous A 

236 

°BED MOUNTAIN COL. CO. 
Obed 	Marsh Project; No  1 & 2 Seams; Obed Marsh Coalfield 

Hinton, Foothills Region, Alberta 

Sampling date 	 5-12-84 
Sampling location 	 Preparation Plant 

Proximate analysis:: 	 AS Rec'd 	Dry 	Dry Ash Free 

	

Equilibrium moisture ....... % 	12.28 

	

7. 	10.85 	 12.37 

	

Volatile ................... % 	37.75 	 43.03 	 49.10 

	

Fixed carbon ............... % 	39.12 	 44.60 	 50.90 

Ultimate:p.: 	 , 

	

Carbon unpunpununnuesunnuutiuu % 	59.20 	 67.49 	 77.02 

	

4.14 	 4 „ 72:  

	

Su 1 p h ur ( Py r i t i c ) ,. — — . . . . . % 	(  0. :L 0 ) 	( 0.11 ) 	 - 

	

( 8 t..k1 p h at e ) . . „ „ — . — % 	( 0,00) 	( 0.00) 	 - 

	

(Organic) ........... % 	( 0.26) 	( 0.29) 	( 0.33) 

	

0.36 	 0.41 	 - 

	

1.45 	 1.65 	 1.88 
Ash nunumuumunuumeunuununumo 	 10.85 	 12.37 
Oxygen, by difference ...... 	11.72 	 13.36 	 15.25 

Heating value 
MJ/kg 	23.58 

kcal/kg 
Btu/lb 	10139 

Hardgrove grindability index 	 41 

Free swelling index (FSI) 	 N/A 

Moisture (as rec"d) 

Ce.L7 .7 

	

26.88 	 30.68 

	

6421 	 7328 

	

11558 	 13190 

Ash Fusibility temperature 	 Reducing 	 Oxidizing 
1277 	 1293 
1313 	 1360 

Hemispherical ............« °C 	1396 	 1471 
1 11.7.4 	 1482+ 

Notes:: Obed Mountain Coal Co. is owned by Union  011  Co. of Canada Ltd. 
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OBED MOUNTAIN COAL CO. 
Obed-Marsh Project;; No  1 & 2 Seams;; Obed Marsh Coalfield 

Hinton, Foothills Region, Alberta 

Sampling date 	 5-12-84 
Sampling location 	 Preparation Plant 

Product name 

Screen opening ,mm 
(Screen opening ,in) 

Clean Coal 

ERL number 	 2354-85 

Ash analysis, per cent 

Si02 	 60.51 
Al203 	 18.31 
Fe203 	 2.75 
Mn 304 

0.74 
P205 0.1b 
Ca0 
Mg° 	 0.90 
SO:3 	 3.72 
Nla20 	 0.29 
1(20 	 0.14 
1.3r0 	 0.16 
Pa 0 	 0.69 
Loss on fu,:i.ion (( 0F) 

Volatile trace element analysis ug/g (ppm) 

Hg 

Cl 
F 

Br 
As 
Se 

Non-volatile trace element analysis ug/g (ppm) 

Ba 

Sr 

Mn 
Cr 

0.03 

Notesu 





COAL ANALYSES - BRITISH COLUMBIA 



, Sampling date 
Sampling location 

1/-08-84 

Mine (surface) 
7517 N 5730 E 

Product name 
Screen opening ,mm 

(Screen opening ,in) 

Channel Sample 

54.72 

0 It 0 it 

ea 	 II 

n 

n q 	n 

n u 	It 

64.17 

3.61 
0.03) 
0.00) 

0.15) 

0.18 

0 	 el 	 12 	 et 	 It 

	

le it 	 n 

	

ee 	le 	 It 	 It 

1.1 	 0 	 it it 	 it 

It 	 II 	 It 	 el 	 II 

65.56 
3.69 

( 0.03) 
( 0.00) 

( 0.15) 

0.18 

1.12 
22.76 
6.69 

84.88 
4.'78 

- 

( 0.20) 

1.45 
•■■••• 

8.66 

94 

1.0 
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Coal Mountain 

BYRON CREEK COLLIERIES LIMITED 
Mine; No. 1 Seam (Top Section); Crowsnest Coalfield 

Sparwood, British Columbia 

ERL number 	 393784 

Rank of coal  n n n n n n n n n,nnnnnn n n 	Medium-volatile bituminous 

el 	St 	 0 

It 0 0 It 

it 0 el 

te 	et 	 te 

n 	n 	'YU 

unannu 

nnuu It 11 	 ”ifil 

nnnunu 

Proximate analysisg 
Moisture ......... 

Volatile . 
Fixed carbon 

As Rec'd 
2.12 

22.28 

22.04 
53.56 

Dry 	Dry Ash Free 

2 76 
,,.'i n 16  

70, 84 11 

Ultimateg 
Car bon ............ 

Hydrogen .......... 

Sulphur (Pyritic) . 
(Sulphate) . 

(Organic) .. 

Total ..... 

Heating value: 

1.10 

22.28 
6.55 Oxygen, by difference  n n n n 	% 

	

NJ /kg 	''`'Er•  56 	 26.15 	 33.85 

	

kcal/kg 	6113 	 6246 	 8086 

	

Btu/l 1> 	11004 	 11242 	 14555 

Hardgrove grindability index 

Free swelling index (FSI) 

Moi  sture  (as rec'd) 
0.96 Inherent nnnannOnOUUnnunnnun 

Adherent ...................  X 	1.16 

Ash Fusibility temperature 
Initial 17.0170.00 

Spheri  cal.  ...... 
Hemispherical .. 

Fluid .......... 

0 	 0 

X 	 II 0 el 

te 	el 	 11 	 it 	 It 

aunts.° it 

Red  uc i ng 
.... 	 1482+ 

1482+ 
1482+ 

....  DC 	1.482+ 

- Oxidizing 
1482+ 
1482+ 
1482+ 
1482+ 

Notes 1 Byron Creek Coll. is a subsidiary of Esso  Minerais  Can. Ltd. 
2 Coal Mountain Mine was formerly named Corbin Mine 



Sampling date 
Sampling location 

17 	00-84 
Mine (StArfè'ACC.?) 

3517 N 5730 E 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 

1  

BYRON CREEK COLLIERIES LIMITED 
Coal Mountain Mine  No  1 Seam (Top Section);; Crowsnest Coalfield 

Sparwood, British Columbia 

ERL number 	 393/-04 

Ash analysis, per  cent. 

Si02 	 52.5/ 
Al203 	 36.05 
Fe203 	 1.63 
Mn 304 

TiO2 	 1.70 
P205 	 0.23 
Ca0 	 1.53 
Mg° 	 0.60 

0. -34 
ci 

S r0 	 0.09 
Bat] 	 0.26 
Loss on fusion (LOF) 	 I 75 

Volatile trace element analysis ug/g (ppm) 

Mg 	 0.07 
Ci 	 70 

97. 
Br.  

Non ..... volatile trace element analysis ugig 4.4m) 

Ba 

Sr 

Mn 
Cr 

Notes.J 	Sample Elevation 	1095 m 



17-08-84 
Mine (surface) 

• 517 N 5730 E 

Channel Sample 

Dry 

10.94 
24.93 
64.13 

77.75 
4.11 

( 0.02) 
( 0.00) 
( 0.12) 

0.14 

1.35 
10.94 
5.71 

Dry Ash Free 

27.99 
72.01 

4.61 

( 0.14) 

6.41 

BYRON CREEK COLLIERIES LIMITED 
Coal Mountain Mine; No ,  1 Seam (Middle Section); Crowsnest Coalfield 

Sparwood, British Columbia 

Sampling date 
Sampling location 

Product  rame  
Screen opening ,mm 
(Screen opening ,in) 

ERL number 

Rank of coal 	 Medium-volatile bituminous 

Proximate analysis: 	 As Rec'd 
1.86 

10.74 

Volatile enurs.unnummunnuunuet Yet 	 24.47 
Fixed carbon ............... % 	62.94 

Ultimate: 
76.30 

	

Hydrogen .............. ..... % 	4.07; 

	

Sulphur (Pyritic) .........» % 	( 0.02) 

	

(Sulphate) .......... % 	( 0.00) 
(Organic) 	1411111SUnt1PUUU 	 ( 0.112) 

0.14 

Nitrogen 	 % 	1.32 
10.74 

Oxygen, by difference ...... % 	5.60 

Heating value: 

	

MJ/kg 	7w).21 	 7w).79 	 34.57 

	

kcal/kg 	7216 	 /353 	 8257 

	

Btu/lb 	12990 	 13236 	 14869  

Hardgrove grindability index 

Free swelling index (FSI) 	 1. 

Moisture (as rec'd) 

77 

0.99 
0.87 Adherent 	. 	ra ti It 47 	 N 1$ 74 71 It el 71 14 	 14. tl 	 "/S■ 

Ash Fusibility temperature 	 Reducing 	 Oxidizing 

Initial umununpuussuustonnuun aC 	1335 	 1346 
Spheri  cal  ................. aC 	1357 	 1379 

. 	Hemispherical ............. °C 	1404 	 1388 

1446 	 1454 

Notes: 1 Byron Creek Col l, is a subsidiary of Esso Minerals Can. Ltd. 
2 Coal Mountain - Mine.was formerly named Corbin Mine 



Sampling date 
Sampling location 

17-08-84 
Mine (surface) 
3517 N 5730 E 

Product name 
Screen opening „mm 
(Screen opening ,in) 

Channel Sample 
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BYRON CREEK COLLIERIES LIMITED 
Co  al Mountain Mine; NO 1 Seam (Middle Section); Crowsnest Coalfield 

Sparwood, British Columbia 

E•L number 	 3938-84 

As • analy1. 4 per cent:. 

S102 	 39.25 
Al203 	 27.11 
re203 	 3.78 
Mn304 
TiO2 	 1.93 
P208 	 0.16 
Cal) 	 18.92 
Me 	 3.70 
803 	 4.61 
Na20 	 1.03 
K20 	 0.09 
Sr (3 	 0.1/ 
Ba0 	 0.77 
Lobs on fusion (L0P) 	 1.17 

Volatile trace element analysis ug/g (ppm) 

0.05 

50 

26. 

Non-volatile trace element analysis ug/g (ppm) 

Ba 
Sr 
V 
Mn 
Cr 

Mg 
Cl  

Br 

Se 

Notes 	Sample Elevation = 1898 m 



34.62 
8268 
14882 

30.78 

13233 

77.49 
4.00 

( 0.02) 
( 0.00) 
( 0.14) 
0.16 

1.33 
11.08 
5.94 

87.15 
4 .50 

.( 0.16) 

1.50 

6.68 
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BYRON CREEK COLLIERIES LIMITED 
Coal Mountain Mine;; No  1 Seam (Bottom Section) Crowsnest Coalfield 

Sparwood, British Columbia 

Sampling date 
Sampling location 

Product narre  
Screen opening ,mm 
(Screen opening ,in) 

ERL number 

Rank of coal. 	...essennanne ■ M12141113/1 

17-08-84 
Mine (surface) 
3473 N 5740 E 

Channel Sample 

3934-84 

Medium-volatile bituminous 

Proximate analysis:1 

Volatile ................... % 
Fixed carbon ............... % 

As Rec'd 
'7- 92 
10.83 
23.69 
63.26 

Dry 	Dry Ash Free 

11.08 
24.23 	 27.25 . 
64.69 

Ultimateg 
75.77 
3.91 

	

Sulphur (Pyritic) .......... % 	( 0.02) 

	

(Sulphate) .......... % 	( 0.00) 
(Organic) UPUMISUPOUUM 	 Of114) 

Total ..-........... % 	0.16 

Oxygen, by difference 	 % 

Heating valuer, 

	

Mj/kg 	30.10 

	

kcal/kg 	7189 

	

Btu/lb 	1294(1  

1.30 
10.83 
5.81 

Hardgrove grindability index 	 85 

Free swelling index (PSI) ..... 1.0 

Moisture (as rec'd) 
Inherent ................... % 1.00 

1.22 

Ash Fusibility temperature 	 Reducing 	 Oxidizing 
Initial unuunmpunualunnuann .°C 	1388 	 1418 
Spherical uottuualtununuouonn °C 	1407 	 1424 
Hemispherical ............. °C 	1410 	 1446 
Fluid ..................... °C 	1468- 	 1482+ 

Notes:: 1 Byron Creek Coll. is a subsidiary of Esso Minerals Can Ltd. 
2 Coal Mountain Mine was formerly named Corbin Mine 



Sampling date 

Sampling location 
is-0(3-84 

Mine (surface) 
3473 N 5740 E 

Product came  
Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 

BYRON CREEK COLLIERIES LIMITED 
Coal Mountain Mine; No. 1 Seam (Bottom Section); Crowsnest Coalfield 

Sparwood, British Columbia 

ERL number 	 3934-84 

Ash analysis, per cent 

8i02 42.02 
Al203 	 28.98 
Fe203 	 3.04 
Mn304 
Ti O2 	 1.90 
P205 	 0„ 25 

13.89 
Mg0 	 2.44 sn3 	 4.44 
1\1a21:1 	 1..04 
1-(21:1 
Sr0 	 0.2à 
Ba0 	 0.00 
Loss on fusion (L0F) 	 1.49 

Volatile trace element analysis ugig 44m0 

0.04 

70 

42. 

Non -velatile trace element analysis ug/g qnme 

Ba 

Sr 

Mn 
Cr 

1-1(s.j 

C:1, 

Br 
As 

Notesr, 	Sample Elevation = 1895 m 



ERL number 

Rank of coal 17 X {-1 SI X la 	 XXX X 	 tt le X 

3935-84 

Medium-volatile bituminous 

1.5 q 	 X tr 
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BYRON CREEK COLLIERIES LIMITED 
Co].  Mountain Mine;  No :1.  Seam; Crowsnest Coalfield 

Sparwood, British Columbia 

Sampling date 	 17-08-84 

Sampling location 	 Preparation Plant 

Raw Goal  Feed Product name 
. Screen opening ,mm 
(Screen opening ,in) 

Proximate anedys3s: 	 Ms kuL'd 	Dr/ 	Dry •sh Free 
3.09 

VOlatlie UMOUUltplInunumUnnen 	 23 .00 	23,73 	27.86 

1.1.zed carbon ............... % 	59. 5 4 	 61.14 	 72.14 

Ultimatcq 
71. 78 	 74.07 	 86.97 

	

3.00 	 3.92 	 4.6(.) 

	

Sulphur (Pyritic) .......... % 	( 0.04) 	( 0.01) 	 - 

	

(Sulphate) .......... % 	( 0.01) 	( 0.01) 	 - 

	

( Organic) ........... % 	( 0.11) 	( 0.14) 	( 0.1 7 ) 

	

0.19 	 0.20 

Nitrogen ................... % 	1.35 	 1.39 	 1.63 

Ash numunununnuanumuunuunnum  7. 	14.37 	 - 14.83 	 - 
Oxygen, by difference 	 % 	5.42, 	 5.59 	 6.56 

Heating value: 

	

MJ/kg 	28.59 	 29.50 	 34.64 , 

	

kcal/kg 	6829 	 7046 	 8273 

	

. Btu/ 1 b 	12291 	 12683 	 14891 

Hardgrove grindability index 	 76 

Free swelling index (FSI) 

Moisture (as rec'd) 
Inherent 	 % 	1.20 
Adherent ................... % 	1.89 

Ash Fusibility temperature 	 Reducing 
1263 
1296 

Hemispherical ............. °C 	1377 
Fluid UMOUUlfUnif»NpUUUneEnnla. °C 	1429  

Oxidizing 
1296 
1318 
1363 
1477 

Notes: 1 Byron Creek Col l. is a subsidiary of Essa Minerals Can. Ltd. 
2 Coal Mountain  111ne was  formerly named Corbin Mine 
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BYRON CREEK COLLIERIES LIMITED 
Coal Mountain Nine5 No :1.  Seam!; Crowsnest Coal.field 

Sparwood, British Columbia 

Sampling date 	 17-00-04 
Sampling location 	 Preparation Plant 

Product name 

Screen opening ,mm 
(Screen opening ,in) 

Raw Coal Feed 

ERL number 	 397.5-84 

Ash analysis, per  cent n 

9:j 02 	 40.10 

28.01 
re20:3 

Mn304 	 - 
1i02 	 1.94 
P208 	 0.69 
Ca0 	 9.9b 
Mq0 	 3.17 
SU3 	 1.22 
Na20 	 1.01 
K20 	 0.10 
SrU 	 0.2b 
8a0 	 0.8b 
Loss on fusion (LOP) 	 0.91 

Volatile trace element analysis ug/g (ppm) 

Hg 	 0.04 
Cl 	 60 

114 ,  
Br 
As 
Se 

Non -volatile trace element analysis ug/g (ppm) 

Ba 

!VI 

Mn 

Cr 

Notesn 



26.24 
7 3 n  7 6 

86n 58 

4.46 

1.47 

70 

1.0 

Reducing 
1360 
1468 
1482+ 
1482+ 

Oxidizdng 
1352 
1482+ 
1482+ 
1482+ 
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BYRON CREEK COLLIERIES LIMITED . 
Coal Mountain  Mi, ne  No. 1 Seamu Crowsnest Coalfield 

Sparwood, British Columbia 

Sampling date 	 17-08-84 
Sampling location 	 Preparation Plant 

Clean Coal Product name 
Screen opening „mm 
(Screen opening ,in) 

ERL number 	 3936-84 

Rank of coal .................. 	 Medium-volatile bituminous 

Dry Ash Free Proximate analysisu 	 As Rec"d 	Dry 
3.88 

Ash stn.puvunnuunontestunununau 	 11.99 	 12.47 
22.97 

Fixed carbon 	n n n n n n n n n n n n n X 	62.05 	 64.56 

Ultimateg 
72.84 	 75.78 

	

Hydrogen ...................  X 	3.75 	 7:.90 

	

bulphur (Pyritic) ..........  X 	( 0.03) 	( 0.03) 
(Sulphate)  n  ,,nnn  u u n 	X 	( 0.00) 	( 0.00) 
(Organic) 	 ( 0.17) 	( 0.17) 

	

0.20 	 0.21 

Nitrogen nunnonnuunnunnununn "/81 	 1.24 	 1.29 

	

11.99 	 12.47 
Oxygen, by difference ......  X 	6.10 	 6.35 

Heating valueu 

( 0.20) 

	

MJ/kg 	28.98 	 30.15 	 34.44 

	

kcal/kg 	6921 	 7201 	 8226 

	

Btu/lb 	12458 	 12961 	 14807 

Hardgrove grindability index 

Free swelling index (FSI) 

Moisture (as  roc:' ci)  
Inherent ................... 
Adherent 

Ash Fusibility temperature 

Spherical ................. DC 
Hemispherical ............. °C 
Fluid ..................... DC 

1.53 

Notes 1 Byron Creek Coll. is a subsidiary of ESSO Minerals Can. Ltd. 
2 Coal Mountain.Mine was formerly named Corbin Mine 



BYRON CREEK COLLIERIES LIMITED 
Coal Mountain Mine:; No 1 Seam:; Crowsnest Coal-field 

Sparwood, British Columbia 

Sampling date 	 17 	08-84 
Sampling location 	 Preparation Plant 

Product name 

Screen opening ,mm 
(Screen opening ,in) 

Clean Coal 

ERL number 	 3936-84 

Ash analysiis, per cent 

P205 	 0.74 
Ca0 	 6.19 
Mg0 	 1.72 
SO3 	

3.11 
Na20 	 1.04 
K20 	

0.22 
Sr0 	

0.25 
Ba0 	 0.68 
Loss on .fusion (LOF) 	 1.92 

Si02 	
49.18 

Al203 	
28. 

 2.55 
Mn304 

TiO2 	 1.91 

Volatile trace element analysis ug/g (ppm) 

Mg 
Ci 

Br 

As 
Se 

Non ..... volatile trace element analysis ug/g (ppm) 

Ba 
Sr 

Mn 
Cr 

0.04 
50 

Notes11 



Product name 
Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 

••■•■ 

alzr. 

2F-i0 

WESTAR MINING LTD. 
Michel Underground Mine; No. 10 Seam (Top Sect.)U Crowsnest Coalfield 

Sparwood, British Columbia 

Sampling date 	 27-09-84 
Sampling location 	 (Hydraulic) Mine (u/g) 

5331.66 S 2605.51 W 

ERL number 	 2076-85 

Rank of coal unnaumunsenunnesuunn 	 Medium-volatile bituminous 

ProximaLu anal  ye1  e 	 As  Rec'd 	 Dry 	Dry Ash Free 
2n7Ei  

	

8.12 	 8.35 

	

20.67 	 2 1 .26 	 23.20 
1.ixed carbon ............... % 	68.4b 	 70.:39 	 76.80 

OltimaLon 

	

Carbon guntruyaunpununuttaunnu 	 80.32 	 82.60 	 90.13 

	

1.46 	 4.59 	 5.01 

	

buiphur (Pyritic) .......... % 	( 0.04) 	( 0.04) 

	

(Sulplutte) .......... % 	( 0.05) 	( 0.05) 

	

(Organic) ........... % 	( 0.24) 	( 0.24) 	( 0.26) 
10La 1 	umuumuummuunuu 	 0.M2 

	

1.41 	 1.45 	 1.58 
Ash uumuuuskuunundunumanumpuu % 	0.12 	 8.35 	 - 

Oxygen, by difference  n n n 	% 	2.61 	 2.68 	 2.92 

Heating valuen 

	

MJ/kg 	32.28 	 33.19 	 36.22 

	

kcal/kg 	7709 	 7928 	 8650 

	

Btu/lb 	13877 	 14270 	 15570 

Hardgrove grindability index 

Free swelling index (FSI)  n n n n 	8.0 

Moisture (as rec'd) 
Inherent ................... % 	0.77 
Adherent ...................  X. 	1.98 

Ash Fusibility temperature 	 Reducing 	 Oxidizing 
Initial ................... 'C 	1482+ 	 1482+ 
Spherical ummununsounte . ouumenu c' e C 	1482+ 	 1482+ 
HeMiSPherical annummunnuston U.jC 	1482+ 	 1482+ 
Fluid .........,......... °C 	1482+ 	 1482+ 

Notesn 1 Westar Mining Ltd. was formerly named  B.. C..  Coal Ltd. 
2 10 Seam has been refered to as Balmer Seam in some reports 



Sampling date 
Sampling location 

2/ 	09 8 •  
(Hydraulic) Mine  (u/c. 
5331.66 S 2605.51 W 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 

WESTAR MINING LTD. 
Michel Underground  Mi ne  No ,  10 Seam (Top Sect.) Crowsnest Coalfield 

Sparwood, British Columbia 

ERL number 	 2076 	85 
............... 	..... _ ..... _ ..... 	..... _ ..... _ ... 	_ 	_______________ 
Ash 	 per cent. 

8:1. C)2 	 5:":„52 
Al '203 	 3.4 2.0 
e'.203 

Mn  3134 
Ii  C:12 	 1.95 
F>205 	 0. .̀.21 

J.. 82" 
Mg° 	 0.69 
SCi3 	

0 02  
Na2C3 	 0.25 
K20 	 0.14 
Sr° 	 0.03 
Ba0 	 0.14 
Loss on fusion (L.C.:1F) 	 1.51 

Volatile trace element analysis ug/g (muci) 

Hg 
Cl 

Br 
As 
Se 

Non-volatile trace element analysis ug/g (ppm) 

Ba 

Mn 
Cr 

0.05 

Notesu 	Sample Elevation = 1373.8 m 



SampliOg date 

Sampling location 

27-09-84 

(Hydraulic) Mine (u/g) 

4711.79 S 1077.73 W 

Product name 
Screen opening „mm 

(Screen opening ,in) 

Channel Sample 

91 

5.0 

22.50 

90„40 
1.95 

4/ 

2.97 

NESTAR MINING LTD. • 

Michel Underground Mine No. 10 Seam  (Bot. Sect.) Crowsnest Coalfield 

Sparwood, British Columbia 

ERL number 	 2078-85 

Rank of coal .................. 	 Low-volatile bituminous 

Dry Ash. Free Proximate analysisu 	 As Rec'd 	 Dry 

	

15.37 	 15.73 

	

18.52 	 18.96 

Fixed carbon 	 63.81 

Ultimateg 

	

Carbon ..................... % 	74.13 	 76-18 

	

4.0/ 	 4.1/ 

	

Sulphur (PyriLic) .......... % 	( 0.03) 	( 0.0) 

	

(SulphaLe) ..........  X 	0.00) 	( 0.00) 

	

(Organic) ........... % 	( 0.15) 	( Q..15) 

	

0.18 	 OU 18  

	

1.21 	 1.24 

	

15.37 	 15.73 

Oxygen, by difference  U U U U U U % 	2.44 	 2.50 

Heatirig valueg 
MJ/kg ,nn -zwr 

	

.,:...,.....,J 	 30.04 

	

kcal/kg 	7011 	 7176 

	

Btu/lb 	12620 	 12917 

Hardgrove grindability index 

Free swelling index (FSI) 

Moisture (as rec"d) 
0.73 

1.57 

( 0.18) 

35.65 
8516 
15328 

Ash Fusibility temperature 	 Reducing 	 Oxidizing 

Initial  fi U U U U U U U U U U U  fifi flU  U U U U °C 	1482+ 	 1482+ 

1482+ 	 1482+ 

Hemispherical  U fi fi U U U U fi U U fi U U  °C 	1482+ 	. 	 1482+ 

1482+ 	 1482+ 

Notes g 1 Westar Mining Ltd. was formerly named B. C. Coal Ltd. 
2 10 Seam has been refered to as Balmer Seam in some reports 



Sampling date 
Sampling location 

27 	09-04 
(Hydraulic) Mine (u/g) 
4/11.79 S 1077.73 W 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 

WESTAR MINING LTD. 
Michel Underground Mine No. 10 Seam (Bot. Sect.)!; Crowsnest Coal.field 

Sparwood, British Columbia 

ERL number 	 2070-8'i 

Ash analysis, per cent 

Si02 	 5 57 
Al203 	 34.60 
Fo203 	 1.03 
Mn304 
TiO2 	 1.36 
P205 	 0.20 
CaU 	 1.51 

0.74 
803 	 1.21 
Na20 	 0.16 
K20 	 0.11 
Sr0 	 0.01 
Ua0 	 0.25 
Loss on 'fusion (LOF) 	 1.11 

Volatile trace element analysis ug/g (ppm) 

Fig 
C1 

As 
Se 

Non 	volatile trace  al ornent  analysis ug/g (ppm) 

Be 
Sr 

V 
Mn 

Cr 

0.1 1 

Sample Elevation = 1373.B m Notes 



Product name 
Screen opening ,mm 
(Screen opening ,in) 

Raw Coal Feed 

Dr y 

24 . (3 5 
:L9..  69 
55,  .46 

6.5 . 67 
. 70 

( 	1 7; ) 
( 	. 02 ) 
( 0 1 9 ) 

0,35  

1 04 
24g.  

4,  71: ; 9 

Dry Ash Free 

26.20 
7*3;.80 

87 „ 39 
(1_ 
r 

( Q.26) 

1.38 

5 . 84 
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WESTAR MINING LTD. 
Michel Underground Mine; No. 10 Beare Crowsnest Coalfield 

Sparwood, British Columbia 

Sampling date 	 27-09-04 
Sampling location 	 Preparation Plant 

ERL number 	 2074-85 

Rank of coal nonigunansinu.upuum Medium-volatile bituminous 

As R: cl  
1.77 

24.41 

54.48 

Proximate analysis: 

Ash 	notentinumannannuottuntseux ,  

VOlatile nuuttuottunununnuanaa 

.Fixed carbon ............... % 

Ultimate: 

I»lydroçjn 	 000000 

Carbon nownnununnunumunneuu 	 64.51 
3.63 

	

Sulphur (Pyritic) .......... % 	( 0.13) 

	

(Sulphate) .......... % 	( 0.02) 
• (Organic) 	 % 	( 0.19) 

	

Total .............. % 	0.34 

1.02 
Ash nununa.uouunumuumumnuna 	 24.41 
Oxygen, by difference ...... % 	4.31 

Heating value: 
MJ/kg,, . ...: , 

	

..e.„1—..),J 	 25.81 	 34—:.>5 

	

kcal/kg 	6056 	 6165 	 0204 

	

Btu/ 1 b 	10900 	 11097 	 14766 

Hardgrove grindability index 

Free swelling index (FSI) 

Moisture (as rec'd) 
0.66 

( dherent 	 % 	0.91 

Ash Fusibility temperature 	 Reducing 	 Oxidizing , 
Initial ganitIlle0.14ftUUUPUUUU. aC 	1482+ 	 1482+ 
Spherical noten . a.umuunstunnun CIC 	1402+ 	 1482+ 
Hemispherical ............. °C 	1482+ 	 1402+ 

1402+ 	 1482+ 

Notes: 1 Westar Mining Ltd0 was formerly named B.C. Coal Ltd. 
2 10 Seam has been refered to as Balmer Seam  1n some reports 
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WESTAR MINING LTD. 
Michel Underground Mine  No. 10 Seam:i Crowsnest Coal-Field 

Sparwood, British Columbia 

Sampling date 	 27-09-84 
Sampling location 	 Preparation Plant 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

Raw Coal Feed 

ERL number 	 2074-85 

Ash  anal ysi s per centn 

Si02 SO  
Al203 	 25.2Y. 
Ue203 	 2.7i 
Mn 304 	 - 
'Ti 02 	 1.29 
P205 	 0.M 
Ca0 	 1.30 
MgO 	 0.52 
S03 	 1.10 
Na20 	 0.08 
P.20 	 1.44 
Sr0 	 0.0'2 
Ba0 	 0.26 
Loss on 1-uslon (LUF) 	 0.88 

Volatile trace element analysis ug/g (ppm) 

Hg 	 0.c.n 
Cl 	 - 
F 
Br 
As 
Se 

Non-volatile trace element analysis ug/g (ppm) 

Ba 
c- 

V 
Mn 
Cr 

Notesn 



Sampling date 
Sampling location 

27-09-84 
Preparation Plant 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

ERL number 

Clean Coal 
Minus 51 
Minus 2 

2079-85 

Proximate analysisg 
Moisture ............. 

Volatile ............. 
Fixed carbon ......... 

As Rec'd 
4.47 
9.51 

20.19 
65.84 

Ultimateu 

n nn /n 

n nn / 

n nn /n 

n un 

n u RI 

U 

II It 4 

Carbon unumnanunuuu'n 

Hydrogen ........... 
Sulphur (Pyritic) .. 

(Sulphate) .. 
(Organic) ... 
Total ...... 

▪ unannUn 

lt 0 	 U 	 u 

u u u 	 et 	 % 

• 0 0 1$ 	 0 	 % 

• 1 ■ 	n 	n n 

	

n 	■7 	 n 	it 

78.08 
4.24 

( 0.04) 
( 0.00) 
( 0.22) 
0.26 

Oxygen, by difference  n n n n n n % 

Heating value 

1.32 
9.51 
2.13 

	

MJ/kg 	30.98 

	

kcal/kg 	7400 

	

Btu/lb 	13321 

86 

6.0 

0.80 
:3.67 

Ash Fusibility temperature 

Hemispherical ............. 
Fl uid unnunnunnuunnullUnnn 

Reducing 
oc 	1482+ 
oc 	1482+ 
oc 	1482+ 
°C 	1482+ 

Oxidizing 
1482+ 
1482+ 
1482+ 
1482+ 

WESTAR MINING LTD. 
Michel Underground Mine; No. 10 Seam; Crowsnest Coalfield 

Sparwood, British Columbia 

Rank of coal .................. 	 Medium-volatile bituminous 

Dry 

9.95 
21.13 
68.:92 

4.44 
( 0.04) 
( 0.00) 
( 0.23) 
0.27 

1.38 
9.95 
2.23 

32.43 
7747 
13944 

Dry Ash Free 

23.46 
76.54 

90.76 
4.9'D 

(  On 26) 

1.53 

2.48 

36.02 
8603 
15485 

Hardgrove grindability index 

Free swelling index (F8I) 

Moisture (as rec'd) 
Inherent ................... % 
Adherent ................... % 

Notes g 1 Westar Mining Ltd. was formerly named B.. C..  Coal Ltd. 
2 10 Seam has been refered to as Balmer Seam in some reports 



WESTAR MINING LTD. 
Michel Underground Mine:I No. 10 Seam Crowsnest Coalfield 

Sparwood, British Columbia 

Sampling date 	 27 	09-84 
Sampling location 	 Preparation Plant 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

ERL number 

Ash analysis, per centu 

Clean Coal 
Minus 51 
Minus 2 

2079-85 

S 02 	 60.41. 

2.70 
NIn:304 

1.58 
P2 0 5 	 0 
CaC3 	 1 „ 89 

0.43 
SO3 	 1.01 
Na20 	 0.12 
K20 	 0.29 

0.03 
Ba0 	 0.25 
Loss on fusion (L0F) 	 1.10 

Volatile trace element analysis ug/g (ppm) 

Mg 
Cl 

Br 
As 
Se 

Non-volatile trace element analysis ug/g (ppm) 

Ba 
Sr 
V 
Mn 
Cr 

0.05 

Notesg 



Sampling date 
Sampling location 

28-09-84 
Mine (surface) 

Sampled from stockpile 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

Mine run 

Proximate analysisg 

Volatile 	 % 
Fixed carbon ............... % 

As Rec"d 
2.48 

39.98 
18.73 
38.80 

Dry 

41.00 
19.21 
39.79 

50.64 
3.36 

( (:.19) 
( 0.0) 
( 0.18) 
0.40 

0.98 
41.00 
3.62 

Dry Ash Free 

67 „ 44 

06.8; 
5,69 

( 0,31) 

1.66 

6.14 

258 

WESTAR MINING LTD. 
Harmer Surface Mine; No  8 Seam; Crowsnest Coalfield 

Sparwbod, British Columbia 

ERL number 	 2077-85 

Rank of coal nuaunuummumuununum 	 Medium-volatile bituminous 

Ultimates 
49.39 

Hyd rogen unumnuouuumunnunung 	 3- .28 

Sulphur (Pyritic) 	 % ( 0.19) 
(Sulphate) .......... % 	( 0.03) 
(Organic) 	 % 	(0,18)  

Total anunommomputtum 	 0- .39 

Nitrogen attu.unum.ultuougiumnu % 	0- .96 
39.90 

Oxygen, by difference ...... % 	3 53  

Heating values 

	

MJ/kg 	19.45 	 1994. 	 33.80 

	

kcal/kg 	4645 	 4763 	 8073 

	

Btti/lb 	8361 	 0573 	14531 

Hardgrove grindability index 	 62 

Free swelling index (FSI) 	 1.0 

Moisture (as rec"d) 
0.89 
1.59 

hsh Fusibility temperature 	 Reducing 	 Oxidizing 
1482+ 	 1482+ 

	

Spheri  cal  unutlauummuunnuumn pr 	14824' 	 1482+ 

	

Hemispherical ............. aC 	1482+ 	 1482+ 

	

.FlUid uouunupuuallauto-unummun (73 Ce 	1482+ 	 1482+ 

Notes  Nectar Mining Ltd, w as  formerly named  B. C. Coi  Ltd. 



Sampling date 
Sampling location 

28 	09-84 
Mine (surface) 

Sampled from stockpile 

Product name 

Screen opening ,mm 
(Screen opening ,in) 

Mine run 

WESTAR MINING LTD. 
l-- armer Surface Mine:; No  8 Seami; Crowsnest Coalfield 

Sparwood, British Columbia 

ERL number 	 2077-85 

hsh analysis, per cent u 

43 
A1.203 	 24.85 
e203 	 :1.7 :1. 

1ln 304 
i 02 	 . 25 

P205 	 0.26 
Ca0 	 0.64 
Mg0 	 0.72 
SO3 	 0.54 
Na20 	 0.06 
K20 	 1.94 

B a 0 
1....oss 	si. c3n 	L OF ) 	 1.03 

Volatile trace element analysis ugig (ppm) 

1-ig 

Br 
hs 
Se 

Non 	volatile trace element analysis ug/g 4nnço 

Ba 

Mn 
Cr 

0.07 

Notesu 	Sample Elevation = 1 804.4 m 



Product name 
Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 

22.88 
77.12 

89.61 
4.77 

- 

( 0.21) 

1.50 

3.88 

. 	112 

Y.0 
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WESTAR MINING LTD. 
Harmer Surface Mine; No. 10 Seam; Crowsnest Coalfield 

Sparwood, British Columbia 

Sampling date 	 28-09-84 
Sampling location 	 Mine (surface) 

ERL number 	 2075-85 

Rank of coal nuguannuanunnwnwnn Low-volatile bituminous 

proximate analysisg 	 As Rec'd 	Dry 
5.37 

	

13.21 	 13.96 

	

18.63 	 19.69 

	

Fixed carbon --nu...—. % 62.78 	 66.35 

	

Carbnn ..................... % 	72.96 	 77. 10 

	

Hydrogen  nnnnnnnnnnnnnnn nrnn % 	3.88 	 4.1 0 

	

Sulphur (PyriLic) .......... % 	( 0.03) 	( 0.03) 

	

(Sulphate) .......... % 	( 0.00) 	( 0.00) 

	

(Orgi-Anic) ........... % 	( 0.1.7) 	( 0.18) 

	

0.2u 	 0.21 

Nitrogen ...,............... % 	1.22 	 1.29 

	

13.21 	 13.96 
Oxygen, by difference  nnnnn  n  % 	3.16 	 3.34 

Heating valuer. 

Dry Ash Free 

	

MJ/kg 	28.99 	 30.64 	 35.61 

	

kcal/kg 	6925 	 7318 	 8506 

	

Bu/lb 	12465 	 13173 	 15310 

Hardgrove grindability index 

Free swelling index (FSI) 

Moisture (as rec'd) 
Inherent onnnnunnuunnuonnunn n/n 	Ou76 
Adherent  n n n n n n n n n n  nnnnnnnnn % 	4.61 

Ash , Fusibility temperature 	 Reducing 	 Oxidizing 
Initial ................... °C 	1482+ 	 1402+ 
Spherical ................. 0C 	1482+ 	 1482+ 
Hemispherical onunnetuntlannn 	 , 	 1482+ 	 1482+ 
Fluid ..................... aC 	1482+ 	 1482+ 

Notes Westar Mining Ltd. was formerly named B. C.  Coal Ltd. 



Product name 
Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 

WESTAR MINING LTD. 
Harmer Surface Mine; No  10 Seem; Crowsnest Coalfield 

Sparwood, British Columbia 

Sampling date 	 28 ----- 09-84 
Sampling location 	 Mine (surface) 

ERL number 	 2075-85 

Ash analspsiiii, per cent'.; 

8i02 	 57.46 
Al203 	 32.90 
Fe203 	 0.92 
Mn304 

Ti (.)2 	 1.95 
P205 	 0.09 
Ca° 	 0.77 
Mg° 	 0.38 

0.43 
Na20 	 0.04 
1-(20 	 0.15 
Sr 0 	 0.02 

0.09 
Loss on fusion (L0F) 	 4.20 

Volatile trace element analysis  ICI /ci  (ppm) 

Hg 	 0.05 
Ci 	 70 
F 

63. 
Br 
As 
Se 

Non ----- volatile trace element analysis ug/g (prmn) 

Ba 

V 
Mn 
Cr 

Notes  ï 	Sample Elevation 	1636.8 m 



Sampling date 
Sampling location 

16-08-84 
Mine (surface) 

5553912 N 651900 E 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 

ERL number 

33.39 
66.61 
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WESTAR MINING LTD. 
Greenhills Mine!; No. 26 Seam Elk Valley Coalfield 

Elkford, British Columbia 

Rank of coal .................. 	 High 	volatile A bituminous ,  

Proximate  anal '/Si 	 As Rec'd 
2.09 
4.88 

Volatile 	 "1.. 31.07 
Fixed carbon ............... % 	61.97  

Dry 	Dry Ash Free 

4.98 
31.73 
63.29 

Ullim,utou 
79.36 	 81 0 05 	 a5.3o 

ydr- oc1sn 	 0000000000 	4.93 	 s. 04  

	

Sulphur (Pyri•ic) .......... X 	( 0.02) 	( 0.02) 	 - 

(Sulphate) .......... % 	( 0.00) 	( 0.00) 	 - 
(Organic)  000 	00 X 	( 0.38) 	( 0.38) 	( 0.40) 
lotal 00000 000000 ann 	 OalO 	 0,311 

Nitrogen amanauastuannounaaua Yea 	 la67 	 1.71 	 :1 ,80  
4.88 	 4.98 

Oxygen, by difference ...... % 	6.67 	 6. , 81 	 7.17 

Heating valu: 

	

MJ/kg 	32.57 	 :3:3 ,27 	 38 0 01 

	

kcal/kg 	7780 	 7946 	 8363 

	

Btu/ 1 b 	14004 	 14303 	 15053 

Hardgrove grindability index 	 63 

Free swelling index (FSI) 	 6.5 

Moisture (as rec'd) 
1.11 
0.98 

OC 

Or 
DC 

- Ash Fusibility temperature 
Initial 	ounanauauttnalsaautlau 

Hemispherical 	 .0 	 0000000  

Reducing 
1352 
1482+ 
1482+' 
1482+  

Oxidizing 
1432 
1482+ 
1482+ 
1482+ 

Notes Westar Mining Ltd.  vas  formerly named B.C. Coal Ltd. 



Sampling date 
Sampling location Mine (surface) 

5553912 N 651900 E 

Product name 

Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 

WESTAR MINING LTD. 
Greenhills Mine:i No. 26 Seam;1 El I.::  Valley Coalfield 

Elkferd, British Columbia 

ERL number 	 3929-84 

(ish analysis, per cent. 

Si C32  
Al203 	 3(). 6 
e C3:3 	 62 

1102 

05 
C aC3  
ivig 0 

1.11 
N 2 0 	 o 06 
I.::: 2'. 0 	 n  40 
S r 0 

a 0 	 24 
loss  on 4' usi on (LOF) 	 0.84 

Volatile trace element analysis ug/g (pr.u0 

Hg 	 0.02 
Cl 	 3 0 

1 8 1 
Br 

As 	 - 
Se 

Non-volatile trace element analysis ug/g (ppm) 

Ba 
Sr 
V 

Mn 

Cr 

Notes',: 



Sampling date 

Sampling location 
16-08-84 

Mine (surface) 
5553680 N 651760 E 

Product name 
Screen opening ,mm 

(Screen opening ,in) 

Channel Sample 

Dry 	Dry Ash Free 

9.00 

27.32 

63.68 

30.02 
69 98 
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WESTAR MININO LTD. 

Greenhills Mine'!'. No. 16 (Cougar) Seae!; Elk Valley Coalfield 

Elkford, British Columbia 

ERL number 	 -84 

Rank of coal .................. 	 Medium-volatile bituminous 

Proximate analysisg 	 As Roc: d 

1.80 

Ash  0000000000000 8.8 •  
26.83 

Fixed carbon ............... % 	6'2 .53 

Ultimateg 
78.78 	 86.57 

	

Hydrogen ................... % 	4.51 	 4 0 59 	 5. (14 

	

Sulphur (Pyritic) .......... % 	( 0.04) 	( 0.04) 	 - 

	

(SUlPhate) 11400g/0 1411M YU 	( 0.701) 	 ( OttOlY 	 - 

	

(Organic) ........... % 	( 0.42) 	( 0.42) 	( 0.47) 

	

Total .............. % 	0.47 	 0.48 	 - 

Nitrogen ................... X. 	1.49 	 1.52 	 1.67 

Ash 00000000000000000 00 00000  h 	8.8 • 	 9.00 	 - 

Oxygen, by difference ...... X. 	S 53 	 5.63 	 6.19 

Heating valuer. 

	

MJ/kg 	31.20 	 31.77 	 34.92 

	

kcal/kg 	7452 	 /589 	 8339 

	

Btu/ 1 b 	13414 	 13660 	 15011 

Hardgrove grindability index 	 70 

Free swelling index (FSI)  00000 	 505 

Moisture (as rec'd) 
Inherent ................... X.  
Adherent USIPUUUUM14000$4040000 

1.06 
0.74 

Ash Fusibility temperature 	 Reducing 

Initial ................... °C 	1482+ 

1482+ 

Hemispherical ............. °C 	1482+ 

Fluid 	 0000000 	 000000 	C 	 1482+ 

Notes Westar Mining Ltd. was formerly named  e.. c.  Coal Ltd. 

Oxidizing 

1482+ 

1482+ 
1482+ 
1482+' 

-------- 
i 



Sampling date 
Sampling location 

16-08-84 
Mine (surface) 

5553680 N 651760 E 

Product name 

Screen opening ,mm 

(Screen opening ,in) 

Channel Sample 

ERL number 3930-84 

WESTAR MINING LTD, 
Greenhills Mine No. 16 (Couga.r) Seam; Elk Valley Coalfield 

Elkford, British Columbia 

Ash analysis, per cent 

Si02 

Al203 

Fe203 

Mn304 

TiO2 
P205 
Ca0 

Mg0 
SW 

i' 20 

K20 

Sr0 
Ba0 

Loss on fusion (LOF) 

63.98 
26.17 

1.17 

1.23 
0.80 
0.75 
0.46 
0.03 
0.09 

1.44 
0„'PO 

0.38 
0.80 

Volatile trace element analysis ug/g (ppm) 

Hg 

Cl 

Br 

As 
Se 

0.02 
.40 

95. 

Non 	volatile trace element analysis ug/g (ppm) 

Ba 

Sr 

Mn 
Cr 

Notes 	Sample Elevation 	2181.0 



Sampling date 
Sampling location 

16-08-84 
Mine (surface) 

555122b N 652875 E 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 

Dr 'y;  

13 
2:3. 19 
6:3. 38 

76n  64 
4 . 32 

( 0 . 04 ) 
( 0.00) 
( 0 16 ) 

0 . 20 

:1. :3n 4:3 
. 12 

Dry Ash Free 

79 

88  

4 99 

( 	(:1  . 	) 

1.49 

4. 76 

/ 

WESTAR MINING LTD. 
(3reenhills  Mine u No. 1 (CTR) Seam:: Elk Valley Coalfield 

Elkford, British Columbia 

ERL number 	 - 3931-84 

Rank of coal .................. 	 Medium-volatile bituminous 

Proximate analysis:: 	 As Rec>d 
Moisture 	 "1. 1.87 

13.18 
VOlatile Outtuunnuonnuuutsunan  X 	22.76 
Fixed carbon ............... % 	62.19 

Ultimateu 
75.20 
4.24 

	

Sulphur (Pyritic) .......... % 	( 0. (14) 

	

(Sulphate) .......... % 	( 0.00) 

	

(Organic) ........... % 	( 0.16) 
0.20 

Nitrogen munnnunnunnununnun 

Ash 	nununUoupounnultuntlounoun 	"Fitg 

Oxygen, by difference  n 	 % 

Heating value:: 

1.27 
13.18 
4.04 

MJ/kg 
kcal/kg 
Btu/lb 

Hardgrove grindability index 

Free swelling index (Fién:. )  

Moisture (as rec'd) 
Inherent annuanumnonnnultunn 	/11 

Adherent nuumuelhnituunilunnun  

	

30.10 	 30.67 	 35.47:1: 

	

7108 	 7326 	 8462 

	

12939 	 13186 	 15232 

121 

6.n 

0.53 
1.34 

Ash Fusibility temperature 	 Reducing 	 Oxidizing 
1482+ 	 1482+ 

Spherical nunnuounnunnonOnn °C 	14821- 	 1482+ 
Hemispherical ............. nC 	1402+ 	 1402+ 

1402+ 	 1482+ 

Notes  u Westar Mining Ltd. was formerly named B.C. Coal Ltd. 



Product name 

Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 

f.  

(JESTAR MINING LTD. 
Greenhills 

 
Ni.  €- 	No. 1 (CTR) Seam Elk Valley Coalfield 

Elkford, British Columbia 

Sampling date 	 16 	08-84 
Sampling location 	 Mine (surface) 

5551225 N 652875 E 

LRL number 	 3931-84 

Ash analysis, per cent',', 

:c I.2 	 53.31 
Al203 	 38.05 
Fe203 	 1.81 
Mn 304 
TiO2 	 1 . 95 
P205 	 0.85 
Ca0 	 1.49 
Mg0 
SO3 	 0.41 
Na20 	 0.05 
[(20 	 0.09 
Sr0 	 0.02 
Ba0 	 - 
Loss on fusion (LOF) 	 0.37 

Volatile trace element analysis ug/g (ppin) 

0.05 
30 

127. 

Non ..... volatile trace element analysis ug/g (ppm) 

Ba 

br 

V 

Mn 

Hg 
Cl 

Br 
As 
Se 

klotes;; 



Product name 
Screen opening ,mm 

(Screen opening ,in) 

Ra  w Coal Fe • d 

Dry Ash Free 

17.98 
24.90 

57.12 69.64 

	

7.1.15 	 86.75 

	

4.18 	 5.1u 

( 0..12) 
( 0.00) 

( 0.33) ( U.11) 

0. 

	

1.44 	 1.76 

17.98 

	

4.79 	 5.84 
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WESTAR MINING LTD« 
Oreenhills Mine Elk Valley Coalfield 

Elkford, British Columbia 

Sampling date 	 16-08-64 

Sampling location 	 Preparation Plant 

ERL number 	 3932-84 

Rank of coal munuwasounumoununcru 	 Medium-volatile bituminous 

Proximate analysis: 	 AS Rec'd 

MOiStUre naumuulaunnumetnnueum % 	 :3 ,08 
17.43 

Volatile ................... % 	24.13 
Fixed carbon nnwouraustenunuuu 	 55.36 

Ultimate: 
68.96 

Hydrogen nnnUnnnnUnneenOnnunn 	 4.05 

	

Sulphur (Pyritic) .......... % 	( 0.12) 

	

(Sulphate) .......... % 	( 0.00) 

	

(Organic) ........... % 	( 0.32) 

0.45 

Nitrogen ................... % 	1.40 
Ash ........................ % 	17.43 
Oxygen, by difference ...... % 	4.64 

Heating value: 

	

WI/kg 	27.84 	 28.73 	 35.03 

	

.kcal/kg 	6650 	 6862 	 8366 

	

Btu/lb 	11971 	 12351 	 15059 

Hardgrove grindability index 	 88 

Free swelling index (FSI) 	 6.0 

Moisture (as recd) 
1.1u 
J.98 

Inherent ................... % 

Adherent ..nunnn 	n 	tl 	n 81 .4 	W ST el 

Ash Fusibility temperature 	 Reducing 	 Oxidizing 
Initial onduunnnunnonuunuan _C1C 	1357 	 1416 

Spherical unountsultumunuannst 	 1482+ 	 1482+ 

Hemispherical unnunununmanto °C 	1462+ 	 1482+ 

Fluid nnnOnnnUnnUnnUnnUnnnn ejC 	 1482+ 	 1482+ 

Notes: Westar Mining Ltd. was  formerly named B.C. Coal Ltd. 



Product name 
Screen opening ,mm 
(Screen opening ,in) 

Raw Coal Feed 

WESTAR MINING LTD. 
Greenhills Mine  Elk Valley Coalfield 

Elkford, British Columbia 

Sampling date 	 16-08 	84 
Sampling location 	 Preparation Plant 

ERL number 	 3932-84 

Ash analysis, per cent 

SjO2 	 61.55 
25.10 

e203 
Mn3U1 	 - 
1i02 	 1.23 
P20:3 	 1.28 
CaU 	 1. -/2 
Mg° 	 1.14 

1.10 
Na20 Q.09 

U20 

Sr0 	 0.10 
0.50 

I ons on -fusion  (LOF) 	 0.78 

Voltile trace element analysis uglg (ppm) 

0.04 
30 

Non-volatile trace element analysis ug/g (ppm) 

Ba 
tàr 
V 
Mn 
Cr 

Hg 
Cl 

Sr 
As 
Se 

Notes:: 
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WESTAR MINING LTD. 
Greenhills Mine:; E]. t::  Valley Coalfield 

Elkford, British Columbia 

Sampling date 	 16-08-84 
Sampling location 	 Preparation Plant 

Clean Coal Product name 
Scr•en opening ,mm 
(Screen opening ,in) 

ERL number 	 • 3933-84 

Rank of coa]. 	tin III* 811.11.1“11"111111“ 071, Medium-volatile bituminous 

ProximaLo analysisu 	 As Rec.:'d 	 Dry 	Dry Ash Free 
3.38 

	

6.21 	 6.43 

	

26.46 	 27.39 	 29.27 
Fixed carbon unumuunuunuounet 	 63.94 	 66.18 	 70.73 

HltjmaLer, 

	

Carbon nnuunnuunnumeinnounan Yu 	/8.10E; 	 01.61 	 87.25 

	

4.52 	 1.68 	 S.00 

	

bulphur (Pyritic) .......... % 	( 0.04) 	( 0.01) 	 - 

	

(Sulphate) ..........  X. 	( 0.00) 	( 0.00) 	 - 
(OrcianiL) 	UIIIIIIIIIII.UneIn X. 	 ( °U LM 	 ( 0.12) 	 (  0 .4 8 ) 

	

Total  ..............  X. 	0.4 5 	 0.1 7 	 - 

Nitrogen aauouumuutruonnunouu X. 	1.57 	 1.62 

	

6.21 	 6.43 	 - 
Oxygen, by difference 	 X. 	4.99 	 5.16 	 5.51 

Heating valueu 

	

MJ/kg 	32,, 10 	 33.23 	 35.51 
' 	 kcal/kg 	7668 	 7937 	 8482 

	

Btu/lb 	13802 	 14286 	 15260 

Hardgrove grindability index 	 92 

Free swelling index (FSI) ...;. 	7.0 

Moisture (as rec 7 d) 
Inherent ................... X.  1.06 

Ash Fusibility temperature 	 Reducing 	 Oxidizing 
initial ................... °C 	1482+ 	 1482+ 
Spherical unnunnuounununpno °C 	1482+ 	 1402+ 
Hemispherical ............. nC 	1482+ 	 1482+ 
Fluid 	 °C 	1482+ 	 1482+ 

Notes:: Westar Mining Ltd was formerly named  Sn C0  Coal Ltd. 



Si 02 
Al2073 
Fe203 
Mn304 
TiO2 
P205 
Ca0 
Mg0 
SO3 
Na20 
K20 
Sr L) 

 Bac: 
Loss on fusion (LOF) 

i.r.) " 7 n 
29n4O 

4n89 

1.81 
2.81 

os 
0.è, 4 
0.93 
0.09 
0.74 
0.23 
0.51 
0.81 
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WESTAR MINING LTD. 
Greenhills  1:1. ne  Elk Valley Coalfield 

Elkford, British Columbia 

Sampling date 	 16-08-84 
Sampling location 	 Preparation Plant 

Product name 

Screen opening ,mm 
(Screen opening ,in) 

Clean Coal 

ERL number 	 3933-84 

Ash analysis, per cent 

Volatile trace element analysis ug/g (ppm) 

Hg 	
0.03 

Cl 	 60 
141. 

Br 	
- 

As 	 - 
be  

Non 	volatile trace  cl amant  analysis ug/g (ppm) 

Ba 
Sr 

V 
Mn 

Cr 

Notes 



Product name 
Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 

Dry 	Dry Ash Free 

13.91 

	

22.95 	 26.66 

	

63.14 	 73.34 

	

74.52 	 86.56 

	

4.47 	 5.19 

	

( 0.08) 	 — 

	

( 0.01) 	 — 

	

( 0.53) 	 ( 0.61) 
0.62 

	

1.60 	 1.86 
13.91 

	

4.88 	 5.67 

FORDING COAL LTD. 
Fording River Mine; G Seam;  E]. I::  Valley Coal  field 

 Elkford, British Columbia 

Sampling date 	 14-08 	84 
Sampling location 	 Mine (surface) 

ERL number 	 3907-84 

Rank of coal  nnnnnnn 	 n 	 Medium—volatile bituminous 

Proximate analysisu 	 As Rec'd 
1.38 

Ash "nunnuelunnonumesnunnunn..  X 	

1- 

3.72 
Volatile unuunnuanunnunnunun  /n 	2

- 

2n63  
Fixed carbon noteumouunnuanum 	 6- 2.27 

Ultimate u 

	

Carbon muunnunnuumunnpumuumn  X 	73 49 

	

Hydrogen ...................  X 	4- .41 

	

Sulphur (Pyritic)  n n  nnn.nnnnn % 	( 0.08) 

	

(Sulphate) .......... % 	( 0.01) 
(Organic) manuuuustunu  X 	On 52) 
Total annannutannunun  X 	

0- 

.61 

Nitrogen wountsuumannunnownwn 	

1- 

.58 
13.72 

Oxygen, by difference ...... % 	4.81 

Heating value: 

	

Mj/kg 	• 	30.03 	 30.45 	 35.37 

	

kcal/kg 	7172 	 7272 	 8447 

	

Btu/lb 	12910 	 13090 	 15205 

Hardgrove grindability index 	 106 

Free swelling index (FSI) nnnnn 	N/A 

Moisture (as rec'd) 
inherent ................... % 0.96 
Adherent numnn -Ituouannonnunnw 	

0- 

.42 

Ash Fusibility temperature 	 Reducing 
1229 

Spherical  n n n n u n n n n n n n n n n n n °C 	1435 
Hemispherical ............. °C 	1466 

1402+ 

Oxidizing 
1379 
1482+ 
1402+ 
1482+ 

Notes u 



Product name 
Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 

FORDING COAL  L. '10  
Fording River Piline5 G Seam;; Elk Valley Coalfield 

Elkford, British Columbia 

Sampling date 	 14-08-84 
Sampling location 	 Mine (surface) 

ERL number 	 390/-84 

Ash anëà'lysis„ per cent 

8:1 02 	 64.51 
Al20:3 	 73.0:3 
j: :c:::; 

 l'In 3[31- 
T 02 	 :1.n33  
P205 	 1.36 
CaCI 	 1.71 
Mg0 	 o. 
S0:3 

Na20 	 0„09 
1.(20 	 1.20 
Sr 1] 	 0.13 
Ba0 	 0.28 
Loss on fusion (LOF) 	 0.32 

Volatile trace  al amant  analysis ug/g (pr.mri) 

Hg 	 0.03 
C1 	 40 

201. 
Br 	 - 
As 
Se 

Non-volatile trace element analysis ug/g (ppm) 

Ba 
Sr 
V 
Mn 
Cr 

Notes',: 



Product name 
Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 

76.00 
64.00 
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FORDINO COAL LTD. 

Fording River Mi net;  K (No. 15) Seamil Elk Valley Coalfield 

Elkford, British Columbia 

Sampling date 	 14-08-84 

Sampling location 	 Mine (surface) 

DL..  number 	 3906-84 

Rank of coal ununnumanunnuunumn High-volatile A bituminous 

Proximate analysisg 

Ash ........................ % 
Volatile nnuuum.uvanwuuuunan 714 

Fi xed carbon ............... % 

As Pec'd 
1.06 
7.17 

7.7r,.04 

58.73 

Dry 	Dry Ash Free 

7.25 
33.39 
59.36 

HiLlmateg 
Carbon unumumuumumuna.uttuursu 	 76.29 	 79.13 	 85.32 

Hydrogen 	 % 	5.11 	 5.16 	 5.56 

	

Suiphur (Pyritic) .......... % 	( 0.09) 	( 0.09) 

(Sulphate) 	O 	 % 	( 0.01) 	( 0.01) 

	

(Organic) ........... % 	( 0.26) 	( 0.26) 	( 0.28) 

0. -1;6 	 0 0 36  

Nitrogen vonnuoupponunnumanu 	 1.61 	 1.63 	 1.97 

Ash nuunaumuumounsnuounnum« t4 	 7.17 	 7.25 	 - 

Oxygen, by difference ....... % 	6.20 	 6.27 	 6.76 

Heating valuer. 

	

MJ/kg 	32.26 	 32.62 	 35.17 

	

kcal/kg 	7709 	 7792 	 8401 

	

Btu/lb 	13877 	 14025 	 15121 

Hardgrove grindability index 	 62 

r4: 
lat.; Free swelling index (FBI) ..... 

Moi  sture  (as rec'd) 

Adherent unnussunnuttaunuunisau 

0.81 
0.25 

Ash Fusibility temperature 	 Reducing 	 Oxidizing 

1132 	 1327 

Spherical 	 'C 	1349 	 1404 

Hemispherical 	 nC 	1377 	 1427 

1379 	 1482+ 

Notes: 



Product name 

Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 

FORDING COAL LTD. 
Fording River Mine;; K (Ilc.).1.5) Seami; Elk Valley Coalfield 

Elkford, British Columbia 

Sampling date 	 14 	08-84 
Sampling location 	 Mine (surface) 

ERL number 	 3908-84 

Ash analysis, per centg 

Si 02 	 5J.i0 
Al203 	 21.99 
Fe203 

 
:i. 4:1 

Mn304 	 - 
1i02 	 0.9H 
P205 	 0.21. 
Ca0 	 2.02 
Mg t.! 	 1.05 

o.  SO3 

Na2U 	 0.2? 
K20 	 1.43 
Sr0 	 0.01 
11a0 

Lotps on tusiun (LOV) 	 0.59 

Volatile trace  cl ornent:  analysis ug/g (ppm) 

Mg 	 0.02 
Cl 	 50 
F 

48. 
Br 	 - 
As 
Sc 

Non 	,/olatile trace element analysis ug/g (ppa) 

Ba 
Sr 

V 

Mn 

Cr 

Notes 



Product name 
Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 

Dry 	Dry Ash Free 

30.87 

	

19.20 	 27.77 

	

49.93 	 72 n 
-yz 

	

59.59 	 86.20 

	

7,54 	 5.12 
( 0.07) 
(.0.00) 
( 0.42) ( 0.61) 
0.49 

	

0.89 	 1.29 
30.87 

	

4.62 	 6.68 
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FORDING COAL LTD. 

Fording River Mine; No ,,  8 Seam; Elk Valley Coalfield 

Elkford, British Columbia 

Sampling date 	 14-08-84 

Sampling location 	 Mine (surface) 

ERL number 	 3909-84 

Rank of coal .................. 	 Medium-volatile bituminous 

proximate analysisn 	 As Rec'd 
0.79 

30.63 

Volatile UUUUUUMUNUnnOL11714Unn /n 	19.05 

Fixed carbon ............... % 	49.54 

Ultimaten 

	

Carbon unnnnannlinnuuunualunwit % 	59.12 

	

Hydrogen ...............-.... % 	3.51 

	

Sulphur (Pyritic)  nn nnn  n n n n % 	( 0.07) 

	

(Sulphate) ..........  7. 	( 0.00) 

(Organic) unnununnunn % 	(  On 42) 
0.49 

0.88 
30.63 

Oxygen, by difference  n,, nn nn  % 	4.58 

Heating valuen 
Mj/kg-.›...r . 

	

....,...J..., 	 23.74 	 34.34 

	

kcal/kg 	5626 	 5671 	 8203 

	

Btu/lb 	10127 	 10207 	 14765 

Hardgrove grindability index 	 73 

Free swelling index (FSI)  n n n n n 	 2.0 

Moisture (as rec'd) 
0.50 
0.29 

Ash Fusibility temperature 	 Reducing 	 Oxidizing 

Initial ................... °C 	1482+ 	 1482+ 
' Spherical .................. °C 	1482+ 	 1402+ 

. 	Hemispherical .........-.... °C 	1482+ 	 , 	1 4 8 24. 
Fluid UnMetunOunnununuonnwan °C 	1482+ 	 1482+ 

Notes  n 	Analysis results were obtained by averaging the results from 

the top and bottom portion's of the seam. 



Product name 
Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 

FORDING COAL LTD. 
Fording River Ili. n: 	No. 8 Seam!i El k:  Valley Coalfield 

Elkford, British Columbia 

Sampling date 	 14 	08-84 
Sampling location 	 Mine esiFitar'fi:M:(e) 

ERL number 	 3909-84 

Ash analysis, per centu 

Si02 	 59.78 
Al203 	 33 è...) 

1.5') 
NIn304 
ii (J2 	 1. El./ 
1">20;:.5 	 0.11 

a Cl 	 0.16 
1"IgCl 
SO3 
1\la2.Cl 	 0.06 

'2C) 	 1 
0.05 

Ba0 
Loss on fusion (LOF) 	 0.83 

Volatile trace element analysis ug/g (ppm) 

0.05 
40 

148. 

Non ..... volatile trace element analysis ug/g (ppm) 

Ba 
Sr  

Mn 

Hg 
Cl 

Br 
As 
SP 

Notesg 



Dry 	Dry Ash Free 

18.95 
n 68 29n z 

70./0 

4.82 

1.26 
18.77 

3.87 

18.95 
3.91 

0. 4 % 

0.54 

27E3 

FORDING COAL LTD. 
Fording River Mine E Seam (No. 3 Pit) Elk Valley Coalfield 

Elkford, British Columbia 

Sampling date 	 14-08-84 

Sampling location 	 Mine (surface) 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

ERL number 

Rank of coal nnunnnnunnunnnuunn 

Channel Sample 

3910-84 

Medium-volatile bituminous 

Proximate analysisg 	 As Rec'd 
0.97 

Ash nannuounununnuunnunnnunn "//n 	 18.7/ 

Volatile ................... % 	23.45 

Fixed carbon ............... % 	56.81 

Ultimat eg 
70.85 	 71.24 	 87.90 

	

Hydrogen UUHUSIUUUUUMUU044UUM X8 	4.22 	 1.26 	 8.26 

	

Sulphur (Pyritic) .......... % 	( 0.06) 	 ( 0.06) 	 - 

	

(Sulphate) .......... % 	( U.00) 	 ( 0.00) 	 - 

	

(Organii..) ........... % 	( 0.MJ) 	( 0. 3 1) 	 ( 0.38) 

	

'iota] .............. % 	0.: 	 0.37 	 - 

Oxygen, by difference ...... % 

Heating valueg 

	

Mj/kg 	28.64 	 , ..?0 (1 ,1 

	

,o.).d. 	 ..'''.5.69 

	

kcal/kg 	6841 	 6908 	 8524 

	

Btu/lb 	12315 	 12435 	 15342 

Hardgrove grindability index 	 100 

Free swelling index (FSI) 	 7.5 

Moisture (as rec"d) 

hdherent nUOUPOUIJUU01111USIDUnn 

Ash Fusibility temperature 
Initial Unnunnuunnunnunnnuu °C 
Spherical unussununnnnurunnu °C 
Hemispherical  nnn,nnnn  n n n n n °C 
Fl uid n n n n n u n n n n n n n n  nun  n n n n °C 

Reducing 
1482+ 

1482+ 
1482+ 

1482+ 

Oxidizing 
140':>+ 
1402+ 

1482+ 

1482+ 

Notésg 



Product name 

Screen opening ,mm 

(S(reen opening ,in) 

Channel Sample 

FORDING COAL LTD. 
Fording River Mine;; E Seam (No. 3 Pit);; Elk Valley Coalfield 

Elk-ford, British Columbia 

Samp 1 i ng date 	 14-0S ..... 84 
Samp 1 i ng 1 ocat i on 	 Mine (surface) 

ERL number 	 3910-84 

Ash anals-psi:::.;„ per centu 

:I. 0:2 	 61.10 
A 1203 

0077.'1. 

1:i c:)  2 	 „ 
Fs205 	 0.25 
Già(3 	 0.46 
11g0 	 0 „ 
803 	 0 i3 

000 .7 
I.:: 2 0 	 0 921- 

Et  a 0 
Loss on -fusion ( 	) 	 0 88 

Volatile trace element analysis ug/g (ppm) 

0.06 
Cl 	 :30 

As 
5e 

Non ..... volatile trace element analysis ug/g 4nmrc) 

Be 

Sr 
V 

Mn 
Cr 

Notes 



Product name 
Screen opening ,mm 

(Screen opening ,in) 

Channel Sample 

Dry 	Dry Acrh Free 

•-.1 	■•••:. 

26. 1.59 

7:3 41  

77.25 
4.29 

( 0.06) 
( 0.00) 

( 0.35) 
0.41 

1.38 
12.23 
4.44 

88.01 
4.89 

. 4 

1.57 

5.06 

0.58 
0.85, 
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FORDING COAL LTD. 
Fording River Mine; F (No. 9) Seam; Elk Valley Coalfield 

Elkford, British Columbia 

Sampling date 	 14-08-84 

Sampling location 	 Mine (surface) 

ERL number 	 3911-84 

Rank of coal 001414UUUU.UNUUUUR4. 	 Medium-volatile bituminous 

Proximate analysiss 	 As Rec'd 
1.43 

Ash 	OnntenglannUUUnnUt101111ffUlealt 	 12.05 

Volatile nunnumnoounnunomuu % 	23.01 

Fixed carbon ............... % 	63.51 

Ultimates 
76.14 
4.23 

	

Sulphur (Pyritic) .......... % 	( 0.06) 

	

(Sulphate) .......... % 	( 0.00) 

	

(Organic) ........... % 	( 0.35) 

0.40 

1.36 

12.05 

Oxygen, by difference ...... % 	4.38 

Heating values 

	

MJ/kg 	..,0.45 	 30.89 	 7';5.20 

	

kcal/kg 	7272 	 7378 	 8406 

	

Btu/lb 	17.090 	 13281 	 15132 

Hardgrove grindability index 	 85 

Free swelling index (FSI) rr  n n r. 	 4.0 

Moisture (as rec"d) 

Adherent OUOUUUSIUM.UftltnnUnnn % 

Ash Fusibility temperature 	 Reducing 

Initial ................... °C 	1224 

Spherical PUOUUMUUSIMUUttnn °C 	1357 

Hemispherical ............. °C 	1432 

Fluid 	 °C 	1479  

Oxidizing 
1299 

1421 
1435 

1468 

Notes s 



:1. 

FORDING CO(L LTD. 
Fording River Mine; F (No. 9) Seam; Elk Valley Coalfield 

Elkford, British Columbia 

Sampling date 	 14-08-84 
Sampling location 	 Mine (surface) 

Product name 

Scre•• opening „mm 
(Screen opening ,in) 

Channel Sample 

ERL number 	
3911-84 

Ash analysiF.3, per centu 

Si02 	
48.10 

Al203 	
25.81 

Ve203 	
13.26 

Mn 304 	
- 

Ti O2 	
1.20 

P205 	
2.15 

Ca() 	
3.79 

Mg0 
0.64 

SO3 
0.61 
0.09 

1.20 	
0.49 

Sr0 	 0.08 
Ua0 

0.49 
LOSF on fusion (1..0F) 	 0087 

Volatile trace  e]. amant  analysis ug/g (ppm) 

0.03 
30 

282. 

Non 	volatile trace element analysis ug/g (ppm) 

Ba 

Sr 
V 

Mn 

Cr 

Hg 
Ci 

Br 
As 
Se 

Notesu 



Product name 
Screen opening ,mm 

(Screen opening ,in) 

Channel Sample 

23.56 
76.4.4 

FORDING COAL LTD. 

Fording River Mine; 8  (No. 4) Seam; Elk Valley Coalfield 

Elkford, British Columbia 

Sampling date 	 14-08-84 

Sampling location 	 Mine (surface) 

ERL number 	 3912-84 

Rank of coal .................. 	 Medium-volatile bituminous 

Dry Ash Free , Proximate analysisg 	 As Rec'd 	 Dry 

0.91 

	

7.22 	 7.29 

Volatile nnuunnununnunnun.nun Yu 	21.64 	 21.84 

Fixed carbon . at n n a n I. n 88  00  n n n n 'X 	70n23 	 70.87 

t i mat e 

	

82.08 	 ('32.83 

	

4.40 	 4.44 

Sul pht.u .  pyriL 	 „ 	— % ( 0.04) 	( 0.04) 
(Sulphate) .......... % 	( 0.00) 	( 0.00) 

(Organic) ........... % 	( 0.18) 	( 0.18) 

	

0.22 	 0.22 

Nitrogen UnlIODUUUMUSIODNUU1212  7, 	 1043 	 1.44 
7029 

Oxygen, by difference ...... % 	3.75 	 3.78 

Heating valueg 

	

MJ/kg 	32.94 	 33.24 

	

kcal/kg 	7867 

	

Btu/lb 	14160 	 14290 

Hardgrove grindability index . 	 94 

Free swelling index (FSI) «0— 

Moisture (as rec'd) 
0„46 
0.45 

1::r 

4.79 

- 
( 0.20) 

1.55 

4.08 

35.85 
8563 

15414 

OC 

°C 
O C 
cic 

Ash Fusibility temperature 

Spherical un 00000000000 0000 

Hemispherical ............. 

H 4U/inn 

Reducing 
1318 
1471 
1482+ 
1482+ 

Oxidizing 
1454 
1482+ 
1482+ 
1482+ 

Notes 



Product name 

Screen opening ,mm 
(Screen opening „in) 

Channel Sample 

FORDING COAL LTD. 
Fording River Mine*,')  B (No. 4) S•am Elk Valley Coalfield 

Elkford, British Columbia 

Sampling date 	 14-08-84 
Sampling location 	 Mine (surface) 

ERL number 	 3912-84 

Ash ana4sis, per centu 

Si 02 	 46.33 
Al203 	 31.88 
Fe203 	 12.33 
Mn304 

TiO2 	 1.79 
P205 	 0.7o 
Ca0 	 2.18 
Mg0 	 1.20 
SO3 	 0.73 
Na20 	 0.13 
K20 	 0.23 
tri:) 	 0.01 
Ba0 

Loss on fusion (LOF) 	 0.49 

Volatile trace element analysis ug/g 4nuo 

Mg 	 0.04 
Cl 	 30 

/2. 
Br 	 - 
As 
Se 

Non 	volatile trace element analysis ug/g 4n.m.ro 

Ba 

Sr 
V 

Mn 
Cr 

Notesu 



Product name 
Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 

1.06 
30.1 
2.99- 

	

1.07 	 1.54 

	

30.7.8 	 - 

	

7;«01 	 4.7,2 

69 

204 

FORDING COAL LTD. 
Fording River Mine; No. 7 Seam; Elk Valley Coalfield 

Elkford, British Columbia 

Sampling date 	 1 4-08-84 

Sampling location 	 Mine (surface) 

ERL number 	 3913-84 

Rank of coal .................. Medium-volatile bituminous 

Proximate analysis:: 	 As Recrd 
0.82 

Ash 	NNNNN umunannuouuttaun % 

18.32 

Fixed carbon ............... % 	50.73 

Ultimateu 
61.16 

Hyd rogen OUU,UMUMUUUOUNUUW1417 % 	3.45 
Sulphur (Pyritic) .......... % 	( 0.14) 

(Sulphate) .......... % 	( 0.02) 
(Organic) ........... % 	( 0.24) 	. 

Total OKUULIUMUUUWUU  X 	0.40  

Dry 	Dry Ash Free 

30.38 

	

10.47 	 26.53 

	

51.15 	 73.47 

	

61.66 	 88.57 

	

3.48 	 5.00 
( 0.14) 
( 0.02) 
( 0.24) ( 0.35) 
0.40 

Nitrogen onnuuntsumanunnuunan 

Ash Un111011UPPU12111411111PUNUUURRUP 

Oxygen, by difference ...... % 

Heating valueg 

	

1113/kg 	24.33 	 24.53 	 35.24 

	

kcal/kg 	5811 	 5859 	 8416 

	

Btu/lb 	10461 	 10547 	 15149 

Hardgrove grindability index 

Free swelling index (FSI) 

Moisture (as recd) - 
0.51 
0.7.1 

Inherent ................... % 
Adherent 	......1111MUM11.11111111U4 

Ash Fusibility temperature 	 Reducing 
Initial umoununpumuunennunu DC 	1482+ 
Spherical nuunununnunnuuustu DC 
Hemispherical 	 °C 
Fluid 	111.11•14.111 	  UMNNUUU 	

CaC  

Oxidizing 
1482+ 
1482+ 
1482+ 
1482+ 

1482+ 
1482+ 
1482+ 

Notesu 



Product name 

Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 

FORDING COAL LTD. 
Fording River Mine No. 7 Searig Elk Valley Coalfield 

Elkford, British Columbia 

Sampling date 	 14-08-64 
Sampling location 	 Mine (surface) 

FIL  number 	 3913-64 

Ash analysis, per cent:. 

Si (J2 	 60.05 
A.1203 

re203 	 1.36 
Mn 304  
1102 	 1.0/ 
P205 	 0.04 
Ca0 	 0.07 
Mg° 	 0.61 
503 	 0.51 
Nn2U 	 0.0V 
L20 	 2.51 
SrU 	 0.07 
Ba0 	 0.2 

LŒPE; on fusion (LOF) 	 0.49 

Volatile trace element analysis ug/g (ppm) 

Mg 	 0.07 
Cl 	 30 

207. 
• Br 	 - 

As 	 - 
Se 

Non-volatile trace element analysis ug/g (ppm) 

Ba 
Sr  

V 
Mn 
Cr 

Notesg 



Product name 
Screen opening ,mm 

(Screen opening ,in) 

Channel Sample 

ERL number, 

Rank of coal 

3914-84 

Subbituminous A 

286 

FORDING COAL LTD. 
Fording River Mine; No. 13  Sm  ; Elk Valley Coalfield 

Elkford, British Columbia 

Sampling date 	 14-08-84 
Sampling location 	 Mine (surface) 

Proximate analysisg 	 As Roc::  d 	 Dry 	Dry Ash Free 

Equilibrium moisture ....... "/. 	16.53 
Ash nnunnunnuununnnnunnuannn 	7, 	 9,92  11.88 
Volatile •nunnunnunnonnnunnu "d/u 	 26.17 	 31.35 	 35.58 
Fixed carbon 	 47.39 	 5 77 	 é4. 42 

Hltimateu 
57.54 	 68.93 	 78.22 

	

Hydrogen ................... % 	 3.13 	 3.75 	 4.26 

	

Sulphur (Pyritic) .......... "/. 	( 0.06) 	( 0.07) 	 - 

	

(Sulphate) .......... % 	( 0.01) 	 ( 0.01) 	 - 

	

(Organic) ........... "/. 	( 0.36) 	( 0.43) 	( 0.49) 

	

0.13 	 0.52 	 - 

Nitrogen unununnunnunnunnuun "/In 	in 27 	 52 	 1n72  
6 ,..› 11.88 

Oxygen, by difference ...... "/. 	11.18 	 13.40 	 15.21 

Heating valueg 

	

MJ/kg 	21.89 	 26.23 	 29.76 

	

kcal/kg 	5228 	 6264 	 7108 

	

Btu/lb 	9411 	 11275 	 12795 

Hardgrove grindability index 	 121 

Free swelling index ( ( SI) ..... 	N/A 

Moisture (as roc:  d) 
inherent ................... 

Adherent ...........nnunnnon 

Ash Fusibility temperature 	 Reducing 
Initial 	. • 011.11“."11.11.1812. C3 C 	 1235 

1307 
Hemispherical ............. °C 	1371 

1477 

Oxidizing 
1288 
1313 
1360 
1418 

Notes g 



Product name 

Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 

Si02 
Al203 

Fe203 

Mn :::o4  
TiO2 
P205 
Ca° 
Mg0 

Na20 
K20 
8r0 

Ba0 

Loss on fusion (1...0F) 

1.14 
0.84 

18.91 
2.56 
15.68 
0.06 

0.83 
0.18 

0.77 
1.99 

I.  
n 

207 

FORDING COAL LTD. 
Fording River Mine No. 13 Seam El:: Valley Coalfield 

Elkford, British Columbia 

Sampling date 	 14-08 	84 
Sampling location 	 Mine (surface) 

ERL number 	 3914-84 

Ash analysis, per cent 

Volatile trace  el ornent  analysis ug/g (pv.m) 

Hg 	 0.05 
Ci 	 40 

98. 
Br 	 - 
As 	 - 
Se 

Non-volatile trace element analysis ug/g (ppm) 

Ba 
Sr 
V 
Mn 
Cr 

Notes 



Dry Ash Free Dry 

10.52 
28.26 
61.22 

77.00 
1./2 

( 0.(A) 
( 0.01) 

( 0.42) 
0.40 

1.7.1 
10.52 
5.57 

31.50 
68.42 

86.05 
Sr. 27  

( 0.47) 

1.91 
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FORDING COAL LTD,, 
Fording River Mine; "H" Seam; El I.::  Valley Coalfield 

Elkford, British Columbia 

14-08-84 
Mine (surface) 

Sampling date 
Sampling location 

Product name 
Screen openinq ,mm 
(Screen opening ,in) 

Channel Sample 

ERL number 	 3915-84 

Rank of COal auel.nnumunuununnuu 	 MediUffr"Volatile bituminous 

Proximate analysisg 	 As Rec'd 
MOiStUre UUUMUHUlinaltUUMUOU % 	 1.63 
Ash stuounnountennunemu ' uomummu 	 10.35 

27.80 
60.22 

1.68 
10.7,5 
5.48 

Ultimateg 
Carbon 
Hydroge 
Sul phur  

..................... % 	75.74 
4.64 

(Pyritic) 	 % 	( 0.05) 
(Sulphate) 	 % ( 0.01) 
(OrganiC) 17UUMUUSIUUSI 	( 01842) 

Total M144.1811MODUOUP*81  X 	0.47 

Nitrogen MUOUUnftlIMOULIUUUURN 

Ash ........................ % 
Oxygen, by difference 	 

Heating valuer, 
35.00 

0360 
15048 

	

13/kg 	30.81 	 31.32 

	

kcal/kg 	7350 	 7401 

	

Btu/lb 	13245 	 13465 

Hardgrove grindability index 	 75 

Free swelling index (FSI) 7.5 

Moisture (as rec'd) 
I nherent aunnstunumnuusgunuana n.98 

0.65 

Ash Fusibility temperature 	 Reducing 
Initial UUPUUUUUMMIIIIHUOUlin °C 	1482+ 
Spherical 11.111111UUCUUMUNUMUU °C 	1482+ 
Hemispherical 	 °C 	1402+ 
Fluid MUnnnUO.UUNUOInMUU.IUnft °C 	1482+  

Oxidizing 
1402+ 
1482+ 
1482+ 
1402+ 

Notesg 



Product name 
Screen opening ,mm 
(Screen opening „in) 

Channel Sample 

289 

FORDING COAL LTD. 
Fording River Mine;; "H" Seem Elk Valley Coalfield 

Elkford, British Columbia 

Sampling date 	 14-08-84 
Sampling location 	 Mine (surface) 

ERL number 	 3915-84 

Ash analysis, per cent.... 

8102 	 57.70 
35.07 

F20:3 0.82 
Mn 3(11 
TiO2 	 1.09 
P205 	 0.54 
CaO 	 0.05 
Mg0 	 0.48 
SO3 	 o.98 
Na20 	 0.03 
K2U 	 0 67  
Sr0 	 0.19 
Bari 	 0.10 
LOS'S on fusion (LOF) 	 0.78 

Volatile trace element analysis ug/g (ppm) 

Hg 
Ci 	 7.0 

Br 	 - 

AS 

Se 

Non-volatile trace element analysis ug/g (ppm) 

Ba 
ce-
V 
Mn 
Cr 

Notesr. 



Product name 
Screen opening ,mm • 
(Screen opening ,in) 

Channel Sample 

Proximate analysis: 

Volatile unnannonnuunnnununn 

Fixed carbon .„............. % 

As Rec'd 
3.32 
6.05 

29.17 
61.46 

Dry 	Dry ASh Free 

32.18 
67.82 

6.26 
30.17 
63.57 

80.58 
4.84 

( 0.05) 
( 0.01) 
( 0.54) 
0.60 

1.89 
6.26 
5.83 

85.96 
5.16 

( '5 ) 

2.02 

4 	.'•.%."'.% 

cre." 

7.5 

290  

FORDING COAL LTD. 
Fording River Mine;1 "I" Seam5 Elk Valley Coalfield 

Elkford, British Columbia 

Sampling date 	 14-08-84 
Sampling location 	 Mine (surface) 

ERL number 	 3916-84 

Rank of coal nnonnuuunnununnuun 	 High —volatile A bituminous 

Ultimate: 
Carbon nunnunnuunuunnuunnunn 	 77.90 

4.68 

	

Sulphur (Pyritic) .......... % 	( 0.05) 

	

(Sulphate) .......... % 	( 0.01) 

	

(Organic) ........... % 	( 0.52) 
0.58 

1.83 
6.05 

Oxygen, by difference 	 5.64 

Heating  value::  

	

MJ/kg 	32.01 	 33.11 	 ,... ,, 
,..i.„),.:. 

	

kcal/kg 	7644 	 7907 	 8435 

	

Btu/lb 	13760 	 14233 	 15183 

Hardgrove grindability index 

Free swelling index (FS I) 

Moisture (as rec"d) 
i nhere.?nt. nnunnunnwnnonnuusuu 

hdhereht 	nuuununuto t1 It RI 11. U  n n n 

1.16 
2.16 

Ash Fusibility temperature 	 Reducing 	 Oxidizing 
Initial unnunnnunnunnuuunun °C 	1335 	 1427 
Spherical ................. °C 	1477 	 1482+ 
Hemispherical ............. nr 	1 482+ 	 1482+ 
Fluid ,— .... „ — — . — ,„— ... °C 	1482+ 	 1482+ 

Notes: 



Produc• name 

Screen opening ,mm 

(Screen opening ,in) 

Channel Sample 

291 

FORDING COAL LTD. 
Fording River Mine:; "I" Seam:.; Elk Valley Coalfield 

Elkford, British Columbia 

Sampling date 	 :14•  08-84 
Sampling location 	 Mine (surface) 

ERL number 	 3916-84 

Asti analysis, per cent 

8102 	 52.16 
Al203 	 27.61 
Fe203 	 6.85 
Mn 304 

TiO2 	 1.46 
P205 	 2.55 
Ca0 	 3.31 
Mg° 	 0.83 
SO3 	 2.00 
Na20 	 0.0/ 
K20 	 0.66 
Sr ç: 	 0.43 
Da0 	 0.86 
Loss on fusion (LOF) 	 0.15 

Volatile trace element analysis ug/g (ppm) 

Hg 	 0.02 
Ci 	 20 

137. 
Br 	 - 
As 	 - 
Se 

Non-volatile trace element analysis ug/g qnmo 

Ba 
Sr 
V 

Mn 
Cr 

N 0 t. esu 



Sampling date 
Sampling location 

15-08-84 
Mine (surface) 

5534000 N 659800 E 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 

CROWS NEST RESOURCES LTD. 
Line Creek Mine; No. 4 Seam (thermal) 1852 bench; Elk Valley Coalfield 

Sparwood, British Columbia 

ERL number 	 3917-84 

Rank of coal nellannnuursaU.UnnUitn 	 Subbituminous B 

Proximate analysisg 	 As Rec'd 	Dry 	Dry Ash Free 
Equilibrium moisture ....... % 	16.19 
Ash nUnnnnittepUUMUMUUnnuelnun % 	6- .25 	 7.46 
Volatile untlynURUnNnpu.NNUUU Xt 	27.67 	 33.01 	 35.67 
Fixed carbon ............... % 	49.89 	 59.53 	 64.33 

Ultimateg 

	

Carbon ununottUnnUnnypetnisnixtl. VW 	50.78 	 70.14 	 75.79 

	

Hydrogen alga 11USJUUMUOUUngranyn % 	2- .71 	3 .27; 	 3.49 

	

Sulphur (Pyritic) .......... % 	( 0.07) 	( 0.08) 	 _ 

	

(Sulphate) .......... % 	( 0.00) 	( 0.00) 	 _ 

	

(Organic) ........... % 	( 0.39) 	( 0.47) 	( 0.51) 

	

Total OnnyylfUltunynny Ytt 	 0- .46 	 0.55 	 .... 

	

1.16 	 1.38 	 1.49 
Ash uminnnununnnannwnwOUUSIUnn 	 6- .25 	 7.46 
Oxygen, by difference ...... % 	14.45 	 17.24 	 18.63 

Heating valueg 

	

MJ/kg 	21.86 	 26.09 	 28.19 

	

kcal/kg 	...--y",) „J.,,, 	 6231 	 6733 

	

Btu/lb 	cr:ron ....... 	 11215 	 12119 

Hardgrove grindability index 	 135 

• Free swerling,index (FSI) 	 N/A 

Moisture (as recd) 
Inherent MUnanymUnpupOUOnaan % 

Adherent 	 % 

Ash Fusibility temperature 	 Reducichg 	 Oxidizing 
Initial ................... 	 1371 	 1402 
Spherical UMuumunntlynnilaulay elc 	1457 	 1482+ 
Hemispherical ............. 	C 	1477 	 1482+ 

1482+ 	 1482+ 

Notes g Crows Nest Res. Ltd. is a subsidiary of Shell Can Resources 



Sampling date 
Sampling location 

15 	08-84 
Mine (surface) 

5534000 N 659800 E 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 

CROWS NEST RESOURCES LTD. 
Line Creek Mine; No. 4 Seam (thermal) 1852 bench; Elk Valley Coalfield 

Sparwood, British Columbia 

ERL number 	 3917-84 

Ash analysis, per cent g 

Si02 	 47.68 
Al203 	 30.38 
Ve203 	 3.85 
Mn 301 

TiO2 	 1.43 
P205 	 0.71 
Ca0 	 7.60 
Mg° 	 1.51 
SO3 	 1.90 
Na20 	 0.06 
K20 	 0.22 
Sr0 	 0.21 
Ba0 	 0.38 
Lis on fusion  (LOF) 	 0.75 

Volatile trace element analysis ug/g (ppm) 

Hg 	 0.04 
Ci 	 20 
F 

93. 
Br 
As 
Se 

Non-volatile trace element analysis ug/g (ppm) 

Ba 

Sr 
V 
Mn 
Cr 

Notes 	Sample Elevation =  1 846 m 



RS 

11 

'p94  

CROWS NEST RESOURCES 1.... ID  

Li ne Creek Mine; No. 7 Seam (met) 1846 bench; Elk Valley Coalfield 

Sparwood, British Columbia 

Sampling date 
Sampling location 

Product name 
Screen opening ,mm 

(Screen opening ,in) 

ERL number 

Rank 	of 	coa]. 	 11 11 11 11 11 CI 11 11 	 II 11 It It II It 	ti 

15-08-84 
Mine (surface) 

5534000N 659600 E 

Channel Sample 

3918-84 

Medium-volatile bituminous 

Dry Ash Free Proximate analysisg 	 AS Rec'd 	 Dry 

Moisture ................... % 

	

23.49 	 23.78 

	

20.10 	 20.35 	 26.70 

	

Fixed carbon ................ % 	55.18 	 55.87 	 73.30 

Carbon 	1111.11111”11111101111111111111111.1111 	 Y11 	 65,54 	 66.36 

Hydrogen onnuounnonnunuumuum 	 3.78 	 3.83 

	

Sulphur (Pyritic) .......... % 	( 0.08) 	( 0.08) 

	

(Sulphate) .......... % 	( 0.00) 	( 0.00) 

	

(Organic) .......,... % 	( 0.36) 	( 0.36) 

	

0.43 	 0.44 

	

Nitrogen anuounpumustuunuurnw  X 	1.25 	 1.27 

	

23.49 	 23.78 

Oxygen, by difference 	 % 	4.27 	 4.32 

	

MJ/kg 	26.01 	 26.33 	 34.55 

	

kcal/kg 	6212 	 6289 	 825'2  

	

Btu/lb 	11181 	 11321 	 14853 

Hardgrove grindability index 	 79 

AS Rec'd 
1.24 

23.49 
20.10 
55.18 

Ultimateu Ultimateu 
87.06 
5.02 

( (.48) 

1.67 

5.67 

Heating valu . 0 Heating valu . 0 

Free swelling index (FSI) 

Moisture (as rec'd) 

Adherent 11 It II It 11 	 U 	 ■ 8 	 U 	 tl  n 	"Xt 

Ash Fusibility temperature 
Initial 	nununnollunumun 

Spherical ............... 

Hemispherical ........... 

Fl uid 	11111111“1“111111111$U11111111nU  

2.0 

0.88 

0.7.6 

Reducing 	 Oxidizing • 

1482+ 	 1482+ 

1482+ 	 1482+ 

1482+ 	 1482+ 

1482+ 	 1482+ 

LI 11 11 11 17 
OC 

OC 

OC 

OC 

Notes:: Crows Nest  Ras,  Ltd is a subsidiary of Shell Can. Resources 



Prod (ct name 
Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 

CROWS NEST RESOURCES LTD. 
Lin o  Creek Mine!; No , 7 Seam (met) 1846 bench;: Elk Valley Coalfield 

Sparwood, British Columbia 

Sampling date 	 15 	08-84 
Sampling location 	 Mine (surface) 

55.......4000N 659600 F 

ERL number 	 3918-84 

Ash analysis, per centr, 

8:1. 02 	 61.20 
Al203 	 27.55 
Fe203 	 3.03 
Mn304 
TiO2 	 1.61 
P205 	 1.50 
Ca0 	 1.81 
Mg0 	 0.59 
SO3 	 0.46 
Na20 	 0.07 
K20 	 1.20 
Sr0 	 0.08 
Ba0 	 0.40 
Loss on fusion (L0F) 	 0.07 

Volatile trace  el amant  analysis ug/g (ppm) 

Hg 	 0.04 
Ci 	 40 
Fr 

347', 
Br 	 - 
As 
Se 

Non 	volatile trace  al ornent,  analysis ug/g (ppm) 

E.ta 

br 
1.„2 

Mn 

Cr 

Notes": 	Sample Elevation - 1845 m 



Sampling date 
Sampling location 

15-08-84 
Mine (surface) 

553800 N 659500 E 

Product name 
Screen opening ,mm 

(Screen opening ,in) 

Channel Sample 

Dry 	Dry Ash Free 

29.59 
16.75 
53.66 

62.00 

3.40 
( 0.05) 
( 0.00) 

( 0.27) 
0.32 

0.89 

29.59 

( 0.39) 

23.79 

76.21 

88.06 

4.83 

1.26 

5.40 

71 

1.5 

'1 01 

CROWS NEST RESOURCES LTD. 
Li ne  Creek Mine; No , 9 Seam (thermal); Elk Valley Coalfield 

Sparwood, British Columbia 

ERL number 	 3920-84 

Rank of coal 	 Low-volatile bituminous 

Proximate analysis:: 	 As Rec'd 
1.94 

29.01 

'Volatile umuumunetunpuununuriu 	 16.42 
Fixed carbon ............... % 	S2 62 

 

Ultimates 

	

Carbon ..................... % 	60.80 

	

Sulphur (Pyritic) .......... % 	( 0.05) 

	

(Sulphate) 	 % 	( 0.00) 

	

(Organic) ........... % 	( 0.27) 

Total unutsununon.uun 	 0.31 

Nitrogen ................... % 	0.87 

29.01 
Oxygen, by difference ...... % 	3.73 

Heatino values 

	

113/kg 	24.21 	 24.69 	 35.06 

	

kcal/kg 	5782 	 5897 	 8375 

	

Btu/lb 	10408 	 10614 	 15075 

Hardgrove grindability index 

Free swelling index (FSI) 

Moisture (as rec'd) 
0.44 

1.50 

Ash Fusibility temperature 	 Reducing 
Initial nunnutzunnuunnonunum nC 	1482+ 
Spherical ................. °C 	1482+ 
Hemispherical ............. °C 	1482+ 
Fluid 	00 	 00000  elL 	1482+  

Oxidizing 
1482+ 

1482+ 

, 1482+ 
1482+ 

Notes  s Crows Nest Res. Ltd 0  is a subsidiary of Shell Can. Resources 



Sampling date 
Sampling location 

15-00-84 
Mine (surface) 

553300) N 659500 E 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 

CROWS NEST RESOURCES LTD. 
Line Creek Mine No ,, 9 Seam (thermal);; E1 1.::  Valley Coalfield 

Sparwood, British Columbia 

ERL number 	 3920-84 

Ash analysis, per  cent. 

8102 	 72.80 
Al203 	 23.41 
Fe203 	 0.61 
Mn304 

TiO2 	 1.47 
P205 	 - 
CaO 	 0.03 
Mg° 	 0.58 
SO3 	 0.40 
Na20 	 0.05 
K20 	 0.55 
Sr0 	 0.01 
BaO 	 0.16 
LOBS on fusion (L.OF) 	 0.12 

Volatile trace 	ement analysis ug/g (ppm) 

Hg 	 0.06 
Cl 	 40 

/9. 
Br 

As 
Se 

Non 	volatile trace element analysis ug/g (ppm) 

Ba 
Sr 

Mn 
re 

Notes 	Sample Elevation = 1846 m 



Sampling date 
Sampling location 

15-08 	84 
Mine (surface) 

5537.900 N 659400 E 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 

Dry Ash Free Dry 

22. (38 
20.09 
57.03 

Y6.05 
73.95 

88.39 
5.19 

( U.20) 

1.53 

4.58 

68.17 
4.00 

( 0.09) 
( 0.00) 
( 0.15) 
0.24 

1.10 
22.88 

CROWS NEST RESOURCES LTD. 
Li ne Creek Mine  No  10A  Sm  (met) 1846 benchU Elk Valley Coalfield 

Sparwood, British Columbia 

ERL number 	 3921-04 

Rank of coai. nnnnn.11111"1111111141“4 Medium-volatile bituminous 

Proximate analysisg 	 As Rec'd 
MoiStUre D40444/14UUM44444444 	 0.75 

22.71 
Volatile announunnunnununnuu 	 1- 9.94 
Fixed carbon untrunnunnnuunnu 	 5- 6.60 

Ult imateg 
Carbon 4444444444444444.1441114 	 6- 7.66 
Hydrogen nnunnununnunnunnnou 	 97 
Sul phur ( Pyr-  it ic)  n n n . .  n „ . 	 ( O. 09 ) 

(Sulphate) 	 ( 0.00) 
( Or g an i c )  n  nnnnn  n n n n n 	( O. :1.5) 

0.24 

Oxygen, by difference ...... % 

Heating valueg 

1.17 
22.71 
3.50 

	

MJ/kg 	 27.24 	35.3'2 

	

kcal/kg 	6457 	 6506 	 8436 

	

Btu/lb 	11622 	 11710 	 15184 

Hardgrove grindability index 	 76 

Free swelling index (FSI) 

Moisture (as rec'd) 
Inherent .,................. % 	0.47 

0.28 

5 0 _ 

Ash Fusibility temperature 
Initial nnunnunnunnunnnonun nO 
Spherical 174444414440144144Unn °C 
.Hemispherical ............. °C 

Reducing 	 Oxidizing 
1482+ 	 1482+ 
1482+ 	 1482+ 
1482+ 	 1482+ 
1482+ 	 1482+ 

Notesg Crows Nest Res. Ltd. is a subsidiary of Shell Can. Resources 



Sampling date 
Sampling location 

15-08-84 
Mine ( ,.,.:AArface) 

5533900 N 659400 E 

Product name 

Screen opening ,mm 

(Screen opening ,in) 

Channel Sample 

ERL number 3921-84 

60.87 

31.57 
1.20 

1.48 

0.15 
0.73 
0.58 

0.08 
1.68 

0.04 

0.24 

Li ne Creek Mine?i 
CROWS NEST RESOURCES LTD. 

No. 10A Seam (met) 1646 bench Elk Valley Coalfield 
Sparwood, British Columbia 

Ash analysis, per cent 

Si02 
Al203 
Fe203 

Mn 304 

Ti O2 
P205 

Ca° 
Mg0 
SO3 

Na 20 
K20 

Sr0 
Ba0 

Loss on fusion (L0F) 

Volatile trace element analysis ug/g 4nmo 

Mg 
Cl 

As 

0.07 
30 

147. 

Non 	volatile trace element analysis ug/g (ppm) 

Ba 

Sr 
V 

Mn 
Cr 

Notes:: 	Sample Elevation = 1646 m 



Sampling date 
Sampling location 

15-08-84 
Mine (surface) 

5534300 N 659700 F 

Product name 
Screen opening ,mm 

(Screen opening ,in) 

Channel Sample 

ERL number 3922-84 

Rank of coal Medium-volatile bituminous 

Dry Ash Free Dry 

15.80 
22.37 
61.83 

26.57 
73n 43 

73.96 
4.04 

( 0.18) 

( 0.00) 
( 0.47) 

0.65 

1.31 
15.80 
4.24 

87.84 
4.80 

••■■■• 

( (:1 .56) 

1.56 

5.04 

0.54 
0.26 

300 

CROWS NEST RESOURCES LTD. 

Line Creek Mine No. 6 Seam (met) 1046 bench5 Elk Valley  Coal  field  
Sparwood, British Columbia 

Proximate analysis: 	 As Rec'd 
MoistUre UrIOUUOPOSPUUU1411411UOU 	 0.80 

Ash 011.1":00.1411UOUROPUUUU1111.14 	 15.67 
Volatile nnuonnuannutannununn "fin 

Fixed carbon ............... "/. 	61.34 

	

..................... % 	73.37 
4.01 

	

(Pyritic) .......... "/. 	( 0.18) 

	

(Sulphate) .......... % 	( 0.00) 

	

(Organic) ........... % 	( 0.47) 

Tetal 	UtennilM#01111404,184M 	X 	0.64 

Nitrogen  nnnnnnnnn..nnnnnnn  % 	1.0 
15.67 

Oxygen, by difference 	 % 	4.21 

Heating value: 

Ultimate: 
Carbon 
Hydroge 

Sulphur 

	

113/kg 	-.›c., -,r,r 	 29.56 	 35.11 

	

kcal/kg 	7005 	 7061 	 8386 

	

Btu/lb 	12608 	 12710 	 15095 

Hardgrove grindability index 	 83 

Free swelling index (FSI) 

Moisture (as rec"d) 

Ir« 

I nherent wnonnelnumuuunuunnnut "44 

Adherent NOUUM.MRWAROUPUH•1131 

Ash Fusibility temperature 	 Reducing 	 Oxidizing 

Initial HUU.NUPUPPOUPlIN8.11MO DC 	1091 	 1249 

Spherical  nnnnnn n.nnnnn  n... 1271 	 1366 

Hemispherical  nnn.nn ....... DC 	1343 	 1382 

Fluid umnevennummumvuunumum DC 	1371 	 1427 

Notes: Cros  Nest Res. Ltd. is a subsidiary of Shell Can. Resources 



Sampling date 
Sampling location 

15-08-84 
Mine (surface) 

5534300 N 659700 E 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 

:30  

CROWS NEST RESOURCES L. ID,  
Li ne  Creek MineU No. 6 Seam (met) 1846 benchu Elk Valley Coalfield 

Sparwood, British Columbia 

ERL number 	 3922-84 

Ash analysis, per centl: 

6102 	 49.65 
Al203 	 19.30 
Fe203 	 16.13 
Mn 304  
Ti (:12 	 J.07 
P205 	 2.51 
Ca0 	 3.69 
Mq0 	 0.67 
SO3 	 1.00 
Na20 	 0.09 
K20 	 0.95 
Sr0 	 0.04 
Ba0 	 0.25 
Loss on -fusion  (LOF) 	 0.69 

Volatile trace element analysis ug/g (ppm) 

Hd 	 0.07*'; 
Cl 	 40 
F 	 277. 
Br 	 - 
As 	 - 
Se 

Non-volatile trace element analysis ug/d (ppm) 

Ba 
cr• • 

Mn 
Cr 

Notes. 	Sample Elevation = 1846 m 



Product name 
Scr•en opening ,mm 
(Screen opening ,in) 

Channel Sample 

Dry 	Dry Ash Free 

18.34 
18.84 
62.82 

23n 01 
76.93 

73.06 
3.91 

( 0.04) 
( 0.00)' 
( 0.40) 

0.44 

1.03 	 1.26 
:1.8.34 

3.94 

09.47 
4.79 

( (:1 .49) 

74 

302 

CROWS NEST RESOURCES LTD. , 

Li ne  Creek Mine  No 108 Seam (met )11 Elk Valley Coalfield 
Sparwood, British Columbia 

Sampling date 	 15-08-84 

Sampling location 	 Mine (surface) 
5533800 N 659500 E 

ERL number 	 3923-84 

Rank of coal 	nnnnn,,nnnnnnn 	 Low-volatile bituminous 

Proximate analysisg 	 As Rec'd 
MOiStUre UnnUnnUnnUn$11,11nUnnn % 	 0.41 

10.26 
Volatile mununnonsInWmustunann 	 18.76 
Fixed carbon ............... % 	62.56 

Ultimateg 
72.76 

	

HYdrOgen ounumulesgununnnuutguu % 	 3.89 

	

Sulphur (Pyritic) .......... % 	( 0.04) 

	

(Sulphate) .......... % 	( 0.00) 

	

(Organic) ..........„ % 	( 0.40) 
0.44 

1.03 
18.26 

Oxygen, by difference ...... % 	3.21 

Heating valueg 

	

MJ/kg 	29.0::'; 	 29.14 	 35.69 

	

kcal/kg 	6933 	 6961 	 0525 

	

Btu/lb 	12479 	 12530 	 15344 

Hardgrove grindability index 

Free swelling index (FSI) 

Moisture (as recd) 
On 36  
o.Ob 

Ash Fusibility temperature 	 Reducing 	 Oxidizing 
1402+ 	 1482+ 

Spherical  nnnnnnnnnnonnnnnn °C 	1402+ 	 1482+ 
Hemispherical ............. °C 	1482+ 	 1482+ 

1482+ 	 1482+ 

Notes g Crows Nest Res. Ltd. is a subsidiary of Shell Can. Resources 



Sampling date 
Sampling location 

18 	08 	84 
Mine (surface) 

5533800 N 659500 F 

303 

CROWS NEST RESOURCES LTD. 
Lire:  Creek Mine;; No. 10B Seam (met);; Elk Valley Coalfield 

Sparwood, British Columbia 

Product name 	 Channel Sample 
Screen opening ,mm 
(Screen opening ,in) 

ERL number 	 3923-84 

( sh analysis, per cent. 

Si02 	 65.94 
Al203 

F. e2C33 	 0.63 
"In :30.1. 	 - 
T102 

0„27 
Ca0 	 0..41 
M g 0 	 0.10 
503  
Na20 	 0.02 
K20 	 0.31 
Sr0 	 0.03 
Ba0 	 0.30 
Loss on fusion aJe...) 	 1.05 

Volatile trace  ai amant  analysis ug/g (ppm) 

Hg 	 0.04 
Ci 	 40 

78. 
Br 	 - 

AS 	 - 
Se 

Non-volatile trace ai amant  analysis  un ici  (ppm) 

Ba 

Sr 

Mn 
Cr 

Notesu 	Sample Elevation - 11346  m 



Sampling date 
Sampling location 

15-08-84 
Mine (surface) 

5534200 N 659400 F 

Product name 
Screen opening ,mM 
(Screen opening ,in) 

Channel Sample 

1.50 
.14■•• 

35.08 
8378 

15081 

1.10 
26.80 
3.82 

25.68 
6133 

11039 

1.09 
26.56 
3.79 

25.45 
6078 

10941 

304 

CROWS NEST RESOURCES LTD. 
Li ne  Creek Mine; No. 8 Seam (met); El 1::  Valley Coalfield 

Sparwood, British Columbia 

ERL number 	 3924-84 

Rank of coal nnunomuunnanannuou 	 Medium-volatile bituminous 

Proximate analysis: 	 As Rec'd 
M OiStUre ennauttunuunustunnunW 	 0.89 
Ash 

18.90 
Fixed carbon ............... % 	53.65 

Ultimate: 
63.76 

Hyd rogen UOUSIUUMIIUUPOUSIUMUUU % 	 3.53 
Sulphur (Pyritic) ..........  

(Sulphate)  annnnanan 	X 	( 0.00) 
(Organic) ...........  X 	( 0.30) 
Total 1111UMPXUNUUllelan % 	 0. 39  

Dry 	Dry Ash Free 

26.80 • 

	

19.07 	 26.05 

	

54.13 	 73.95 

	

64.33 	 87.08 

	

3.56 	 4.86 
( 0.09) 
( 0.00 
( 0.3.0) ( 0.41) 

0.39 

Nitrogen 	...... ....... % 
A -h unnwaltaxnunannunnuumumeu 	Ya 
Oxygen, by difference ...... % 

Heating value: 
MJ/kg 

kcal/kg 
Btu/lb 

Hardgrove grindability index 	 82 

Free swelling index (FSI) 

Moisture (as rec'd) 

2.0 

0.68 
0.21 

Inherent UUMUMUUUN011atlUMMU % 

Adh erent anlinnUyttnUyOnnnUNUU % 

Ash Fusibility temperature 	 Reducing 	 Oxidizing 
Initial HUUUMUUM.YMUMMOURUU °C 	1402 	 1468 
Spherical nun.uumwnalpuouteum CIC 	 1482+ 	 1482+ 
Hemispherical ............. °C 	1482+ 	 1482+ 
Fluid 011.NUOUOUUUMUNORM011. “ °C 	 1482+ 	 1482+ 

Notes: Crows Nest Res. Ltd. 15  a subsidiary of Shell Can a  Resources 



Sampling date 
Sampling location 

15-08-84 
Mine (surface) 

55:34200 N 659400 F 

Product name 
Screen opening ,mm 
(Scre • n opening ,in) 

Channel Sample 

305 

CROWS NEST RESOURCES  LTD. 
Li ne Creek Mine No  8 Seam (met);; Elk Valley Coalfield 

Sparwood, British Columbia 

ERL number 	 3924-84 

Ash analysis, per cent 

8i02 

A.1203 
1-e2U.3 	 0.9J 

riu 	 i.37 
1'205 	 .0U 
Ca0 	 2.98 
MgO 	 0.2.8 
803 

0.09 
K2n 	 1.79 
SrO 	 0.04 
Bai 	 0.19 
Loss on fusion (LUI-) 	 0.5.1; 

Volatile trace element analysis ug/g (ppm) 

Hg 	 0.11 
Ci 	 40 

501. 
Br 

So 
As 

Non-volatile trace  cl ornent  analysis ug/g (ppm) 

Ba  
Sr 
V 

Mn 
Cr 

Notes 	Sample Elevation = 1834 m 



Sampling date 
Sampling location 

15-08-84 
Mine (surface) 

5534200 N 659400 E 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 

306 

CROWS NEST RESOURCES LTD.' 
Line Creek Mine No. 9 Seam (met)i; Elk Valley Coalfield 

Sparwood, British Columbia 

ERL number 	 3925-84 

Rank of coal .................. Medium-volatile bituminous 

Proximate analysisu 	 As Rec'd 
Moisture ................... % 	0.59 

Ash 	UntennUUnOnnUUM121101111.114Unn 	 17.80 

Volatile tennuemumannwuuumunun 	 20.06 

Fixed carbon  n n nnnnnnnnnnnnn  % 	61.55 

Ultimateg 
71.92 
3.96 

	

Sulphur (Pyritic) .......... % 	( 0.03) 

	

(Sulphate) .......... % 	( 0.00) 
(Organic) UtIUMUONUUM 	 ( 0.034) 

0.7.7 

Dry 	Dry Ash Free 

17.91 

	

20.18 	 24.58 

	

61.91 	 75.42 

72.35 	 88.13 
3.98 	 4.85 

( 0.07;) 	 - 
( 0.00) 	 - 
( 0.4) 	( 0.42) 
0.37 

Nitrogen UUMHIlagOOMUUSIWUPtite 

Ash 	nunougann..nounnutsunannnu 

Oxygen, by difference ...... % 

Heating valueg 

	

1.11 	 1.12 	 1.36 

	

17.80 	 17.91 	 - 

	

4.24 	 ' 4.27 	 5.20 

	

NJ/kg 	28.88 	 29.05 	 35.7:r.9 

	

kcal/kg 	6898 	 6939 	 8453 

	

Btu/lb 	12416 	 12490 	 15215 

Hardgroye grindability index 	 82 

Free swelling index (FSI)  no n n n 5.0 

Moisture (as rec"d) 
0.46 I nherent nn.nuunumuunnuuntouts 

Adherent UnitUUSIPUMHOOHUMUUM "XI 

Ash Fusibility temperature 	 Reducing 	 Oxidizing 
Initial ISUUMUMUUMn..14171fUnie ejC 	1402+ 	 1482+ 
Spherical nunnunnannuunnumn °C 	1482+ 	 1482+ 

Hemispherical ............. rjC 	1482+ 	 1482+ 

Fluid unnunnuuntinnuoussuunnn DC 	1482+ 	 1482+ 

Notes g Crows Nest Res. Ltd is a subsidiary of Shell Can. Resources 



Sampling date 
Sampling location 

15-08-84 
Mine (sur.face) 

5534200 N 659400 E 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 
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CROWS NEST RESOURCE (  LTD. 
Line Creek Mine!; No 9 Seam (met);; El I':: Valley Coal-Field 

Sparwood, British Columbia 

ERL number 	 3925-84 

Ash analy ,.iiies, per cent 

Si C32 	 60.00 
Al203 	 34.59 
Fe203 	 0.57 
Mn 304 

11.02 	 L.70 
P205 	 0.40 
Ca0 	 0.42 
Mg0 
SO3 	 - 
Na20 	 0.05 
K20 	 0.17 
Sr0 	 0.07 
Ha0 	 0.23 
Loss on ,Fusion (L(JF) 	 0.43 

Volatile trace element analysis ug/g (ppm) 

Mg 	 0.07 
Ci 	 50 

97. 
Br 	 - 
As 
Se 

Non 	volatile trace element analysis ug/g (ppm) 

Ba 

V 
Mn 

Cr 

Notes 



Sampling date 
Sampling location 

15-08-84 
Mine (surface) 

5533700 N 659500 F 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 

Dry 	Dry Ash Free 

24.49 

	

17.80 	 23.57 

	

57.71 	 76.43 

	

66.91 	 88.61 

	

3.53 	 4.67 
( 0.05) 
( 0.00) 
( 0.34) ( 0.45) 
0.39 

0.87 
24.49 
3.81 

1.15 

5.05 

	

MJ/kg 	26 83  

	

kcal/kg 	6337 

	

Btu/lb 	11407 

26.62 
6358 
11444 

-7= 

8420 
15156 

7;08 

CROWS NEST RESOURCES LTD. 
Li ne Creek Nine5 No. 10A Seam (thermal) 1858 bench El 1::  Valley Coalfield 

Sparwood, British Columbia 

ERL number 	 3926-84 

Rank of coal anannununnanomunun 	 Low-volatile bituminous 

Proximate analysis% 	 As Rec'd 
MOiStUre nUnnnUnnUnnnnUnnonn 	 0.32 
Ash nnUntennnUnnnUnnignOnUnnnn 	 24.41 
Volatile nnnUnnelnnonnnnlinntin "/14 	17.74 
Fixed carbon 	 % 	57.53 

Ultimateg 
66.70 
7.52 

( 0.05) 
( 0.00) 
( 0.34) 
0.m9 

0.87 
24.41 
3.80 

Carborl 	„ „ 	 n 	 .11 U n n n 7. 

Sulphur (Pyritic) .......... % 
(Sulphate) nnnnUnnnnw  7. 
(Organic) ........... % 
Total nunonuannuunnu % 

Nitrogen mumpumunammunnnua % 

Ash anonnuumnuunnumunnonnanu % 

Oxygen, by difference 	 % 

Heating valueg 

Hardgrove grindability index 	 71 

Free swelling index (FSI) 

Moisture (as rec'd) 

1.0 

I nherent ........•.......... % 
Adherent •.................. % 

Ash Fusibility temperature 
Initial u ' unagunteusuuumennuts aC 
Spherical 	 nwoonnnntlUnnn CeC 

Hemispherical ............. °C 
Fluid nUUOUOUnUnUnnnnnnnnUn D O 

0„:VP 

Reducing 
1482+ 
1402+ 
1482+ 
1482+ 

Oxidizing 
1482+ 
1482+ 
1482+ 
1402+ 

Notes g Crows Nest Res. Ltd is a subsidiary of Shell Can Resources 



Product name 
Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 
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CROWS NEST RESOURCES LTD. 
Li ne  Creek  Mi. ne  No , 10A Seem (thermal) 1088 bench Elk Valley Coalfield 

Sparwood, British Columbia 

Sampling date 	 15-06-S4 
Sampling location 	 Mine (surface) 

5533700 N (.b59500 E 

ERL number 	 3926-04 

Ash analysis, per cent:.0 

8102 	 60.27 
Al203 	 25.60 
re203 	 0.b5 
Mn3O4 

1.51 
P2Ob 	 0.23 
Ca0 	 0.21 
Mg0 	 0.12 
803 

Na20 	 0.02 
K20 	 0.36 
Sr0 	 0.04 
Ba0 	 0.30 
Loss on fusion (LOF) 	 3.1b 

Volatile trace  al amant  analysis ug/g (ppm) 

Hg 	 0.04 
Ci 	 40 
F 	

79. 
Br 	 - 
As 
Se 

Non-volatile trace  ai. amant  analysis ug/g (ppm) 

Ba 

Sr 
V 

Mn 
Cr 

Notes 	Sample Elevation =  1858 m 



Product name 
Screen opening ,mm 
(Screen opening ,in) 

Raw (thermal) Coal Feed 

ez 

1 „ 5 
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CROWS NEST RESOURCES LTD. 
Li ne Creek Mine:; Elk Valley Coalfield 

Sparwood, British Columbia 

Sampling date 	 18-08-84 

Sampling location 	 Preparation Plant 

ERL number 	 3928-84 

Rank of coal ununnunnununnalsuu, 	 Medium-volatile bituminous 

Proximate analysisu 	 As Rec'd 
2.68 

Ash nouonunnuoununnonuutlunnn  X 	18.54 
19.07 

Fixed carbon ............... % 	89.73 

Ultimateg 
68.60 

Hydrogen Istennnunnannuuununnn  X 	3.58 
Sulphur (Pyriti oc) .......... % 	( 0.07) 

(Sulphate) .......... % 	( 0.00) 

0.3 

Dry 	Dry Ash Free 

19.05 

	

19.59 	 24.20 

	

61.36 	 75.80 

70.47 	 87.08 
3.68 	 4.55 

( 0.07) 	 - 
( 0.00) 	 - 
( 0.17) 	( 0.21) 
0.24 

1.03 
18.54 
8.35 Oxygen, by difference ...... % 

Heating valuer, 

	

1.06 	 1.31 
19.08 

	

5.50 	 6.79 

	

MJ/kg 	 27.77 	 34.30 

	

kcal/kg 	6486 	 6632 	 8192 

	

Btu/ 1 b 	11620 	 11937 	 14746 

Hardgrove grindability index 

Free swelling index (FSI) 

Moisture (as rec'd) 
Inherent uttunumuunnunuannumo 

Ash Fusibility temperatue 

Spherical 	 °C 
Hemispherical .............  

1.12 
1.53 

Reducing 
1482+ 
1482+ 
1482+ 
1482+ 

Oxidizing 
1482+ 
1482+ 
1482+ 
1482+ 

Notes  u Crows Nest Res. Ltd is a subsidiary of Shell Can. Resources 



Product name 
Screen opening ,mm 
(Screen opening ,in) 

Rai (thermal) Coal Feed 
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CROWS NEST RESOURCES LTD. 
Line Creek Mine;; Elk Valley Coal.field 

Sparwood, British Columbia 

Sampling date 	 15 	08-84 
Sampling location 	 Preparation Plant 

ERL number 	 3928-84 

'st"  analysis, per centu 

Si Ci2 	 57.58 
Pi 1 '2. 0:3 	 ::i 81  
1 ,"•e203 	 4E3 

n :30 4 
'1:1  02 	 :L 52 
P 2.0 t.5 	 On  
C a  0 	 1.01 
Mg° 	 0.43 

0.15 
Na20 	 0.11 
K20 	 0.93 
Sr ('J 	 0.04 
Ba0 	 0.24 
Loss on fusion (L0F) 	 0.62 

Volatile trace e]. amant  analysis ug/g (ppm) 

Mg 	 0.09 
Ci 

169. 
Br 
As 
Se 

Non-volatile trace  ai amant  analysis ug/g 4nmo 

Ba 
Sr 
V 
Mn 
Cr 

Notesu 



Sampling date 
Sampling location 

15-08-84 
Preparation Plant 

Sampled from stockpile 

Product name 
Screen opening ,mm 
(Screen opening „in) 

C1 cari  Coal (thermal) 

Dry 

17.32 
20.62 
62.06 

71.20 
3.78 

( 0.07) 
( 0.00) 
( 0.0) 
0.37 

1.08 
17.32 
6.25 

Dry Ash Free 

24.94 
/8.06 

86.12 
. 

( 0. :37 ) 

1.31 

7..  

77 

1.32 
1.27 
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CROWS NEST RESOURCES LTD. 
Line Creek Mine; Elk Valley Coalfield 

Sparwood, British Columbia 

ERL number 	 3919-84 

Medium-volatile bituminous 

Proximate analysisg 	 As Rec'd 

Moisture UUUNUMIUUnn,JOUUUOUt$14 X 	2.59 
16.87 

Volatile OPODUUMUOUIMUISUgUll  X 	2009. 
Fixed carbon ............... % 	60.45 

Ultimates 
69.35 
3.68 

	

Sulphur (Pyritic) .......... % 	( 0.07) 

	

(Sulphate) .......... % 	( 0.00) 

	

(Organic) ........... % 	( 

	

Total .............. % 	0.36 

Nitrogen ................... % 
Ash 	U11.1111121.21MUUU.KUMOUNISUUU 

Oxygen, by difference ...... % 

Heating values • 

1.05 
16.87 
6.09 

	

MJ/kg 	27.62 	 28.35 	 34.29.  

	

kcal/kg 	6596 	 6772 	 8190 

	

Btu/lb 	11873 	 12189 	 14742 

Hardgrove grindability index 

Free swelling index (FSI) 

Moisture (as rec'd) 
Inherent .11" ■■■■ nustanuuounuan 

Adherent 	la 	 11 nel 	 II II It IS 	 itta 81 U 	 781 

Ash Fusibility temperature 	 Reducing 
Initial neunienunnunonnnaunn 9C 	1482+ 
Spherical ununnnumuuu 'nnounn °C 	1482+ 
Hemispherical 	 °C 	1482+ 

1482+ 

Oxidizing 
14821- 
1482+ 
1482+ 
1482+ 

Notess Crows Nest Res. Ltd. is a:subsidiary of Shell Can. Resources 



Sampling date 
Sampling location 

15-08 	84 
Preparation Plant 

Sampled -from stockpile 

Product name 
Screen opening ,mm 

(Screen opening ,in) 

Clean Co al (thermal) 

3 :I. 

CROWS NE; 	 TD. 
Li ne Creek Mine:; Elk Valley Coal.field 

Sparwood, British Columbia 

ERL number 	 3919-84 

Ash analysis, per centl; 

s 1 C32 	 60 0 2 
0 .  12. 
2.8(f.5 

11r-1304 

T :1. 0 2 	 . 
P2 0 5 	 .  4é 
Ca° 	 0.90 
l'1g0 	 0 6 7 
SO3 o . si.   

C. 0 8 
1<71: 	 o  .  os  
S r  o 	 „ Os 
Ba0 	 0 1 7 
L... oss on i'usion (L.C.:)F) 	 0 2E3 

Volatile trace :i entent  analysis ug/g (ppm) 

0.05 
40 

145. 

Non 	volatile trace element analysis ug/g 44:m0 

Ba 

Sr 
V 

Mn 

Cr 

H g 
1 

F 

B r 
As 
S e 

1\lot es:: 



Sampling date 
Sampling location 

15-06-84 
Preparation Plant 

Sampled from stockpile 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

Clean Coal (met.) 
Minus 25 
Minus 1 

80,15 
4.41 

( 0.03) 
( 0.00) 
( 0.44) 
0.47 

1.47 
0.87 
4.63 

( 0.49) 

87„95 
4.04 

1.61 

5.08 

83 

M"' 
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CROWS NEST RESOURCES LTD. 
Li ne Creek Mine!; E]. 1::  Valley Coalfield 

Sparwood, British Columbia 

ERL number 	 3927-84 • 

Rank of coal nuanunlrununounumuu 	 Medium-volatile bituminous 

Proximate analysisu 	 As Rec'd 	Dry 	Dry Ash Free 
1.84 

Ash unnonnu.nuunuero".muuunun 	 8. 7 1 	 8.87 

	

22.81 	 25.03 

Fixed carbon 	 % 	67.06 	 68.32 	 71.97 

Ultimateu 
78.67 
4.33 

	

Sulphur (Pyritic) .......... % 	( 0.03) 

	

(Sulphate) .......... % 	( 0.00). 

	

(Organic) ........... 7. 	(  

	

7. 	0.46 

1.11  
8.71 

Oxygen, by difference ...... % 	4.54 

Heating valueg 

	

Mj/kg 	31.86 	 32.46 	 35.62 

	

kcal/kg 	7609 	 7752 	 8507 

	

Btu/ 1 b 	13697 	 13954 	 15312 

Hardgrove grindability index 

Free swelling index (FSI) 

Moisture (as rec'd) 

oc 
ac 
oc 
oc 

I nherent numustuunuuuttuuunuan 

Ash Fusibility temperature 

Spherical ununnlennuom.nnua 

Hemispherical  

0.70 
1.14 

Reducing 
1482+ 
1402+ 
1482+ 
1482+ 

Oxidizing 
1482+ 
1482+ 
1482+ 
1482+ 

Notesg Crows Nest Res. Ltd  1 s a subsidiary of Shell Can. Resources 
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CROWS NEST RESOURCES LTD. 
Line Cr se  Mine'l; Elk Valley Coalfield 

Sparwood, British Columbia 

Sampling date 
Sampling location 

Product name 

Screen opening ,mm 

(Screen opening ,in) 

ERL number 

Ash analysis, per centu 

Si02 
Al203 
Fe203 

Mn304 

Ti O2 
P205 
Ca0 

Mg0 
80% 

 Na20 
K20 
8r0 
Ba0 

Loss on fusion  

Preparation Plant 
Sampled from stockpile 

Clean Coal (met.) 

Minus 25 
Minus 1 

3927-84 

58.64 
29.76 

1 . 97 

.■ 61. 

0.42 
0.25 
0.09 

0.61 
0.16 
0.38 

0.48 

Volatile trace element analysis ug/g (ppm) 

Mg 
Ci 
F 

Br 
As 

Se 

0.04 
30 

112. 

Non 	volatile trace element analysis ug/g 44m0 

Ba 

Sr 
V 

Mn 
Cr 

Mutes:I 



Product name 
Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 

Dr y 

J. 3.36 
22.47 
64.17 

77.25 
4.07 

( O. 07) 
( On  00) 
( O. 35) 

0.42 

1.1 
:L 3.36 

Dry Ash Free 

28. 93  

74.07 

89.16 
4.70 

( 

 

0.41) 

1.7.0 

4.35 

77 

Sno 
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TECK CORPORATION 

Builmoose Mine; A 	2 (met) Seam; Peace River Coal-field 

Tumbler Ridge, British Columbia 

Sampling date 	 13-09-84 

Sampling location 	 Mine (sur-face) 
109+60 N 595+860 E 

ERL number 	 2047-85 

Rank of  coal unnuonunnuuuunnann 	 Medium-volatile bituminous 

As Rec'd 

13.05 
21.95 
62.68 

Proximate analysisu 
Moi  sture 	 % 

Ash 	utsulsonnunounnunnuannunun 	% 

Fixed darhOn ounnunaannnnuno  X. 

Ultimateu. 
75.46 

	

Hydrogen ................... X. 	3.98 
SU]. ph r (I-yr 	c )  n n n n n n „  n n 	X. 	( O. 07) 

	

(Sulphate) ..........  X. 	( 0.00) 

	

(Organic) ........... % 	( 0.34) 

	

Total nonumumuu"neenu  X. 	0.41 

Nitrogen anunanuelnuunaununan  X. 	1u1.0 

Ash  nnnnn nnnnn  n nnnnn nnnnnnnn 	 13.05 
Oxygen, by  di f-ference  n n n n n X. 	3.68 

Heating value 

	

MJ/kg 	30 n 27 	 30.99 	 35.77 

	

kcal/kg 	7229 	 7401 	 8542 

	

Btu/lb 	13013 	 13322 	 15376 

Hardgrove grindability index 

Free swelling index (FSI) 

Moisture (as rec"d) 
inherent ...................  X.  
Adherent outennununnuannunnan 7'17 

0.63 
:1.„69 

Ash Fusibility temperature 	 Reducing 

initial nonumuuntrunnuunnull DC 	1154 
1229 

Hemispherical ............. °C 	1393 
1482+ 

Oxidizing 
1246 
1357 
1371 
1479 

Notesu 



Sampling date 
Sampling location 

13-09-84 
Mine (sur-face) 

109+60 N 595+860 F 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 
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TECK CORPORPTION 
Bulimpose  MI ne  A-2 (met) Seanq Peace River Coal.field 

Tumbler Ridge, British Columbia 

ERL number 	 2047-85 

hsh analysis, per centg 

8IO2  

16.64 
fe203 	 9..16 
"In::: 04 	 - 
1i02 	 1.15 
P205 	 0.J0 
Ca0 	 3.29 
Mgt.] 	 1.70 
807). 	 2.90 
Na20 	 0.49 
k20 	 1..20 
SrU 	 0.05 
Pa° 	 0.98 

un fusion (LOF) 	 0.80 

Volatile trace element analysis ug/g isrnmo 

0.06 
160 

Non-volatile trace  cl ornent  analysis ug/g (ppm) 

Ba 
Sr 
V 
Mn 
Cr 

Mg 
Ci 

Br 
As 
Se 

Notesg 	Sample Elevation = 1337 m 



0.'72 
4.66 

318 

TECK CORPORATION 
Bullmoose Mine No. 4, (met) Seamll 

Tumbler Ridge, British 
Peace R 
Columbi 

iver Coalfield 
a 

Sampling date 
Sampling location 

1 
Mi.ne 

1.00+9:1.0 

7.‘ 	09-84 • 
(surface) 
N 596+215 E 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

ERL number 

Rank 04:  coal nnamunnoopunnuunnu 

Proximate analysis: 

Volatile unnununnseuunilunnunn nia 

Fixed carbon ............... % 

Channel Sample 

2048-89 

Medium-volatile bituminous 

As Rec'd 	 Dry 	Dry Ash Free 
5.38 

	

20.98 	 22.17 

	

20.76 	 21.94 	 28.19 

	

52.88 	 55.89 	 71.81 

Ultimate: 
64.52 
3.58 

Sulphur (Pyritic) .......... % 	( 0.09) 
(SUlOhate) uunnnuunnn  X 	0.00) 
(Organic) ........... % 	( 0.31) 
Total nuunanuunumnun  X 	0.39 

68.19 

	

3.78 	 4.86 
( 0.09) 
( 0.00) 
( 0.7r?) ( 0.41) 

0.41 

' Nitrogen nnununeunnunnuunuun 1.07 	 1.13 	 1.45 

Oxygen, by difference  nnnn  n n % 

Heating value: 

	

20.98 	22n :17 

	

4.09 	 4.32 Sn 98 

27.49 

	

6566 	 8436 

	

11819 	 19186 

	

MJ/kg 	26.01 

	

kcal/kg 	6213 

	

Btu/lb 	11183 

Hardgrove grindability index 	 77 ' 

Free swelling index (1,, En) 

Moisture (as rec'd) 

5.0 

Inherent ................... % 

Ash Fusibility temperature 	 Reducing 	 Oxidizing 
1318 	 1338 

Spherical anon,: ge ts n nnnnnnneln 	C • 	1 482+ 	 1482+ 
Hemispherical ............. °C 	1482+ 	 1482+ 

1482+ 	 1482+ 

Notes: 



Sampling date 
Sampling location 

13-09 ..... 84 
Mine (urf ace: 

108+910 N 596+215 E 

Product name 

Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 
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TECK CORPORATION 
Bullmoose Mine;; No. 6 (met) Seam5 Peace River Coalfield 

Tumbler Ridge, British Columbia 

ERL number 	 2048-85 

Ash analysis, per cent.0 

i  02 	 7 1 
Al 2. 0 3 	 2:2 „ *7 11 

ce 2. 0 3 	 1 . 	:1. 
n::;04. 	 - 

Ti 0 2 	 176 
 P205 	 1..59 

g 0 	 1 
. 1 A- 

1 `,1 a 20 	 0.40 
1-(20 	 1 n 7 6 

r 0 	 0 .̀2 
13 a 0 	 1 1 1. 

0 S C:)n 	1 n(L0 F.  ) 	 0 5 8 

Volatile trace element analysis ug/g (ppm) 

0.10 

110 
200. 

Non 	volatile trace element analysis ug/g (ppm) 

Ba 

Sr 
V 
Mn 

Cr 

H g 
C :L 

r 
s 

• 

Note 	Sample Elevation = 1411 m 



Sampling date 
Sampling location 

13-09-84 
Mine (surface) 

109+400 N 595+060 É 

Product  naine  
Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 

TECK CORPORATION 
Bulimpose Mine; B (thermal) Seami; Peace River Coalfield 

• Tumbler Ridge, British Columbia 

ERL number 	 2050-85 

Rank of coal unuslununununnunmuu 	 Medium-volatile bituminous 

Proximate analysis: 	 As Rec'd 
4.02 
4.36 

25.06 
Fixed carbon 	 % 	66.56 

Ultimate: 

	

Carbon nunnuunaannumo.oununnu % 	79.76 
4.38 

	

Sulphur (Pyritic) .......... % 	( 0.03) 

	

(Sulphate) .......... % 	( 0.00) 

	

(Organic) ........... % 	( 0.17) 
0.20 

Dry 	Dry Ash Free 

4.54 

	

26.11 	 27.35 

	

69.35 	 72.65 

	

83.10 	 87.05 

	

4.56 	 4.78 
(  On 03) - 

	

( 0.00) 	 - 

	

( 0.17) 	( 0.18) 
0.21 

	

1.26 	 1.31 	 1.37 

	

4.36 	 4.54 	 • - 
Oxygen, by difference ...... % 	6.03 	 6.28 	 6.50 

Heating value: 

	

NJ/kg 	31.89 	.,,,r 

	

...:-..:,..,:., 	 34.81 

	

kcal/kg 	7617 	 7936 	 8314 
• Btu/lb 	13711 	 14285 	 14964 

	

, 	 . 

	

Hardgrove grindability index 	 82 

Free swelling index (FSI)  n n.. n n 	1.0 

Moi  sture  (as roc::  d) 
2.42 

Adherent IJUUMUUUOULIMUUHUSIO  X 	1.60 

A ) -h Fusibility temperature 
Initial 	UnUnUOUUMUIORUU.O114(1 CT, 
Sph erical munuannuumunnunnn C3C 
Hemispherical 	 °C 
Fluid..................... °C 

Reducing 
1232 
1282 
1343 
1377 

Oxidizing 
1274 
1357 • 
1421 
1463 

Notes: 



Sampling date 

Sampling location 
13 	09 	84 

Mine (surface) 
1094-400 N 5954.860 E 

Product name 

Screen opening ,mm 

(Screen opening ,in) 

Channel Sample 

TECK CORPORATION 
Builmoose  Mi rie s  thermal) Seami; Peace River Coalfield 

Tumbler Ridge, British Columbia 

ERL number 	 2050 	85 

Ash analysiF4 per cent. 

Si 02 	 41.61 
Al203 	 26.86 
Fe203 	 8.63 
Mn304 	 - 
TiO2 	 2.61 
P205 	 0.59 
Ca0 	 7.78 
Mg° 	 1.37 
SO3 	 2.87 
Na20 	 2.30 
K20 	 0.48 
Sr° 	 0.16 
Ba0 	 3.27 
Loss on fusion (LOF) 	 0.74 

Volatile trace element analysis  OU /q (ppm) 

0.05 
150 

24. 

Non ----- volatile trace element analysis  0)1 /q (ppuo 

Ba 

br 
V 

Mn 

Cr 

Flq  
Ci 

Br 

Se 

Notesu 	Sample Elevation = 1437 m 



Product name 
Screen opening ,mm 
(Scrpen opening ,in) 

Channel Sample 

32.57 
67.43 

86.94 
5.12 

1.44 

5.86 

72 

7.0 

TECK CORPORATION 
Bullmoose  Mi ne  E (met) Seam Peace River Coalfield. 

Tumbler Ridge, British Columbia 

Sampling date 	 13-09-84 

Sampling location 	 Mine (surface) 
108+425 N 595+970 E 

ERL number 	 2052-85 

Rank of coal .................. Medium-volatile bituminous 

Dry (sh Free Proximate analysisu 	 As Rec'd 	Dry 
Moisture unununmeaunununannuu 	% 	e.,  C) * q* 

...1. 	r ..... 

Ash nnuoununnupumunuu.unnuan % 	1- 8.31 	 .19.46 
Volatile nuuntounuawunnununwn % 	2- 4.67 	 26.23 
Pixed carbon ............... % 	51.09 	 54.31 

Ultimateu 
65.87 	 70.0'7) 

Hydrogen UPULIII 	UP tentIgleSP ■11711H n/n 	3.88 	 4.12 

	

Sulphur (Pyritic) .......... % 	( 0.16) 	( 0.17) 

	

(Sulphate) .......... % 	( 0.01) 	( 0.01) 

	

(Organic) ..........« % 	( 0.32) 	( 0.34) 

	

0.19 	 0.52 

Nitrogen UnnUMUUrannUnISUSannt. 	 1.09 	 1.16 
Ash Un111314111388UURIUUU.OURIII.UOUM % 	 1- 8.31 	 19.46 
Oxygen, by difference ...... % 	4.44 	 4.72 

Heating valueu 

( 0.43) 

	

MJ/kg 	26.69 	 28.38 	 35.23 

	

kcal/kg 	6376 	 6778 	 8415 

	

Btu/lb 	11476 	 12200 	 15148 

Hardgrove grindability index 

Free swelling index (FSI) 

Moisture (as  roc ci)  

oc 
C) c 

oc 
oc 

Inherent .roununortannetunoteumu 

Ash Fusibility temperature 
Initial 	ouutenunnuansinn.noln. 

Spherical ounnuonnunuuunnuu 

Hemispherical ............. 
Fluid ununateuuuuunuannunann 

5.00 

Reducing 
1285 
1482+ 
1482+ 
1482+ 

Oxidizing 
1368 
1402+ 
1482+ 
1482+ 

Notesu 



Sampling date 
Sampling location 

13 	09-84 
Mine (.: 	:t..trfac.e) 

108+425 N 595+970 E 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 

TECK CORPORATION 
Builmoose Minei; E (met) Seam Peace River Coalfield 

Tumbler Ridge, British Columbia 

ERL number 	 'PO52 	85 

Ash analysis, per cent 

3:L (:)2  
Al  203 	 2 3 :34  

 274  
 Ivl n 0 4 

02 	 . 1 :3 
2 0 5 	 0. 77  

 Ca0 	 2. :31. 
0 	 1.70 

13 0:3 	 ., 19  
la 2. 0 	 0.  30 

2.68 
Sr  0 	 0.14 
Ba0 	 0.71 
Loss on fusion (1....U.') 	 1.72 

Volatile trace element analysis ug/g (ppm) 

Hg 	 0.04 
Ci 	 90 

1. 9 1 

Non -volatile trace element analysis ug/g (ppm) 

Ba 
Sr 

Mn 
Cr 

Br 
As 
Se 

Notes 	Sample Elevation = 1499 m 



Sampling date 
Sampling location 

13-09-84 
Mine (surface) 

109+295 N 596+110 E 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 

324 

TECK . CORPORATION 

Bullmoose Mine A 	1 (met) Seam Face  River Coalfield 
Tumbler Ridge, British Columbia 

ERL number 	 2053-85 

Rank of coal .................. 	 Medium-volatile bituminous 

Proximate analysis: 	 As  Roc cl 	Dry 	Dry Ash Free 
2.50 

	

6.52 	 6.69 

	

22.78 	 23.36 	 25.03 

	

Fixed carbon ............... % 	68.20 	 69.95 	 74.97 

Ultimate: 

	

Carbon SIOUUMUnunuannUUUnarn % 	81.34 	 83.42 	 89.40 

	

4.32 	 4'.43 	 4.75 

	

Sulphur (Pyritic) .......... "/. 	( 0.03) 	( 0.03) 	 - 

	

(Sulphate) .......... "/. 	( 0.00) 	( 0.00) 	 - 

	

(Organic) ant...017870U" 'X 	( 0n28) 	 ( 0M29) 	 ( 0.31) 

	

0.31 	 0.32 	 - 

	

1.19 	 1.22 	 1.31 

	

6.52 	 6.69 	 - 

	

Oxygen, by difference ...... "/. 	3.82 	 3.92 	 4.20 

Heating value: 

	

Mi/kg 	32.90 	 33.74 	 36.16 

	

kcal/kg 	7858 	 8059 	 8637 

	

Btu/lb 	14144 	 14506 	 15546 

Hardgrove grindability index 	 76 

Free swelling index (FSI) 	 5.0 

Mbistui-e, (as  roc::  d) 
inherent ................... "/. 	0.66 
Adherent ................... "/. 	1.84 

Ash Fusibility temperature 

Initial oananunnuannuouulinn DC 
Spherical ................. DC 

Hemispherical ............. DC 

Fluid unnansuppmunuunounann DC 

Reducing 

1179 
1282 
1404 

.1482+ 

Oxidizing 
127.2 
1321 
1402 
14824. 

Notes: 



Sampling date 
Sampling location 

13 	09-84 
Mine (surfacc-a, ) 

109+295 Ni  596+110 E 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 

TECK CORPORATION 
Builmoose Mine;; A 	1 (met) Seami; Peace River Coalfield 

Tumbler Ridge, British Columbia 

ERL number 	 2053 	85 

Ash analysis, per centg 

Si02 	 58.34 
Al203 	 16.38 
Fe203 	 6.19 
Mn 304 
TiO2 	 79 
P205 	 0.10 
C a 0 	 4 
Ng  o 	 2.15 
803 	 4 „ 53 
N a 20 	 „ 94 
K20 	 0 
r 	 0.11 

:co 	 1.22 
LOSS on fusion (L0F) 	 1.83 

Volatile trace element analysis ug/g (ppm) 

Hg 	 0.03 
Ci 	 160 

24. 
Br 	 - 
As 

Se 

Non-volatile trace element analysis ug/g (ppm) 

Be 
Sr 
V 
Mn 
Cr 

Notesg 	Sample Elevation := 1338 m 



Product name 
Scr • en opening ,mm 

(Screen (Jpening ,in) 

Channel Sample 

326 

TECK CORPORATION 
Bullmoose Mine; A 	1 (thermal) Seam; Peace River Coalfield 

Tumbler Ridge, British Columbia 

- 
Sampling date 	 13-09-84 

Sampling location 	 Mine (su •• ace) 
109+375 N 595+960 E 

ERL number 	 2054 	05 

Rank of coal .................. 	 Medium-volatile bituminous 

Proximate analysisg 	 As Rec',d 	 Dry 	Dry Ah  Free 
Moisture USIOHUUUUMUOff.OUUUUn % 	 1- .17 

	

5.47 	 5.53 
Volatile ................... % 	23 ..,,,a 	 ........., n,J..... 	 24.91 

Fixed carbon ...............- % 	70.11 	 70.94 	 75.09 

Ultimateg 	 . 

	

Carbon hOUPOUnitUnnUOUnnUnnUn  X. 	82.83 	 83.81 	 88.72 

	

Hydrogen ................... % 	4.39 	 4.44 	 4.70 

	

Sulphur (Pyritic) .......... % 	( 0.02) 	( 0.02) 	 - 

	

(Sulphate) .......... % 	( 0.00) 	( 0.00) 	 ..... 

	

(Organic) ........... % 	( 0.28) 	( 0.28) 	( 0.30) 

	

Total nononnounattana % 	0- .30- 	 0.30 	 - 
■ 

	

Nitrogen ununuounnunnumuunnu  X. 	1- .24 	 1.25 	 1.32 

	

5.47 	 ...,,  

	

Oxygen, by difference ...... % 	4.62 	 4.67 	 4.94 

Heating valueg 

	

Mj/kg 	33.49 	 33.88 	 35.87 

	

kcal/kg 	7998 	 8093 	 8567 

	

Btu/lb 	1 14.397 	 14567 	 15420 

'Hardgrove grindability index 	. 	 72 

Free swelling index (r....T3r) 

Moisture (as rec"d) 

	

Inherent ununnunovuuununnum  X. 	 0- .95 

Adherent vuunanuottetunuoneluon 	X 	0.22 

Ash Fusibility temperature 	 Reducing 	 Oxidizing 
1.218 	 1246 
1416 	 1443 

Hemi 	 — — 9C 	:1482+ 	 1471 
Fluid .20111412UUUMMU.HUU1111077U 	 1482+ 	 1482+ 

,I 

- 

Notesu 



Sampling date 

Sampling location 
13-09 	84 

Mine ()urface) 
109+7';75 N 595+960 F 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 

7 

TECK CORPORATION 
Bulimpose Mine;; A-1 (thermal) Seam;; Peace River Coalfield 

Tumbler Ridge, British Columbia 

ERL number 	 2054-85 

Ash analysis, per cent:: 

SI 02 	 65.58 
:1.5. 52 
3.87 

Iln:3(D4 

:1. „ 

C a 0 	 2.78 

 

1. 12 
:303 	 :21 
1\la 20 	 1.02 
K20 	 0.02 
Sr0 	 0.11 
Ba0 	 1.28 
Loss on fusion (LOF) 	 1.83 

Volatile trace element analysis ug/g (pum) 

0.02 
310 
15. 

Non 	volatile trace element analysis ug/g (ppm) 

Da 
Sr 
V 
Mn 
Cr 

Hg 
Cl 

Br 

As 
Se 

Notes'.: 	Sample Elevation = 1334 m 



Sampling date 
Sampling location 

13 	09-84' 

Mine (surface) 
109•190 N 596+210 E 

Product name 
Screen opening „mm 
(Screen opening ,in) 

Channel Sample 

Dry 	Dry Ash Free 

7.49 

26.30 
66.21 

20.43 
71.57 

81.61 	 88.22 
4.49 	 4.85 

( 0.03) 	 -- 
( 0.00) 	 - 
( 0.13) 	( 0.14) 

0.16 

:1..37 
7..49 	 -- 
4.98 	 5.:M3 

TECK CORPORATION 
Builmoose  Mi. net;  B (met) SeamU Peace River Coalfield 

Tumbler Fddge, British Columbia 

ERL number 	 2055-05 

Rank of coal unununum.uuunuuunu Medium-volatile bituminous 

Proximate analysisg 	 As Rec'd 
Moisture ................... % 	1.81 

Volatile ................... % 	25.82 
Fixed carbon ............... % 	65.01 

Ultimateg 

	

Carbon nuonno«unstnunernun.unn  X 	80.13 

	

Hydrogen ................... % 	4.41 

	

Sulphur (Pyritic) .......... % 	( 0.03) 

	

(Sulphate) .......... % 	( 0.00) 

	

(Organic) ........... % 	( 0.13) 

0.16 

1.25 

Oxygen !, by difference ...... % 	4.89 

Heating valueg 

	

Mj/kg 	32.12 	 32.71 	 35.36 

	

kcal/kg 	7672• 	 7813 	 6446 

	

Btu/lb 	.13609 	 14064 	 15203  

Hardgrove drindability index 	 81 

Free swelling index (FSI) 

Moisture (as rec'd) 

4 

0.74 
1.07 

Inherent Un "MU et PO UtSUUUU Unn 

Adherent 	uun n ut, to u u n uun  n n n 

Ash Fusibility temperature 	 Reducing 
1185 

Spherical esuuunnaunnunuunats °C 	1238 
Hemispherical ............. cJC 	125 2  

1310 

Oxidizing 
1213 
1241 
1246 

1.293  

Notesg 



Sampling date 
Sampling loc,m7.ion 

13-09-84 
Mine (st,Arface) 

109+190 N 596+210 E 

Product name 
Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 

TECK CORPORATION 
Bullmoose MinEq B (met) Seam:; Peace River Coal.field 

Tumbler Ridge, British Columbia 

ERL number 

analysis, per cent:; 

Si02 	 30.10 
Al203 	 15.21 
Fe203 	 5.2/ 
Mn304 

TiO2 	 1.80 
P205 	 0.28 
Ca0 	 25.61 
Mg° 

803 	 5.04 
Na20 	 2.28 
K20 	 0.16 
Sr0 	 0.26 
Ba0 	 2.68 
Loss on 1:usi 	(LIF) 

Volatile trace element analysis ug/g (ppmi) 

Hg 	 0.04 
CI 	 230 
[:: 20. 
Dr 
As 
Se 

Non 	volatile trace element analysis ug/g 4n  mi) 

Da 

Sr 

Mn 

Cr 

Notes:: 



Sampling date 
Sampling location 

13-09-84 

Mine (surface) 
109+375 N 595+960 E 

Product name 
Screen opening ,mm 

(Screen opening ,in) 

Channel Sample 

26.61 
73.39 

89.09 
4.92 

( 0.4 (1 ) 

77 

330 

TECK CORPORATION 
Bulimoose Mine:I A-2 (thermal) Seael Peace River Coalfield 

Tumbler Ridge, British Columbia 

ERL number 	 2056-85 

Medium-volatile bituminous 

Proximate analySiSU 	 As Rec'd 
1.26 
9.92 

Volatile ununuunununnunnunum 	 23.64 

Fixed carbon ............... % 	65.18 

Ultimateg 
79.13 
4.37 

	

Sulphur (Pyritic) .......... % 	( 0.04) 

	

(Sulphate) .......... % 	( 0.00) 

	

(Organic) ........... % 	( 0.36) 
0.40 

Dry 	Dry Ash Free 

10.05 
23.94 
66.01 

80.14 
4.43 

( 0.04) 
( 0.00) 

( 0.36) 
0.41 

1.23 

4.'29 

Nitrogen ................... % 	1.10 	 1.11 

	

9.92 	 10.05 

Oxygen, by difference 	 % 	3.81 	 3.86 

Heating valueg 

	

tel3 / k g 	- 	 31.84 	 ...:.,d...,::.0 	 35.85 

	

kcal/kg 	7605 	 7702 	 8562 

	

11 u/ 1 b 	13689 	 1..)863 	 15412 

Hardgrove grindability index 

Free smelling index (FSI) 

Moisture (as rec'd) 
0. /-2 

0.54 

Ash Fusibility temperature 	 Reducing 
initial ................... nO 	1299 
Spherical vounnunenumununun °C 	1482+ 
Hemispherical 	 nC 	1482+ 

1482+ 

Oxidizing 
1399 
1482+ 

1482+ 
14824- 

Notesg 



Sampling date 
Sampling location 

13-09-B4 
Mine (surface) 

109+375 N 595+960 E 

Product name 
Screen opening ,mm 

(Screen opening ,in) 

Channel Sample 

1 

TECK CORPORATION 
Builmoose MineF. A 	2 (thermal) Seam?. Peace River Coalfield 

Tumbler Ridge, British Columbia 

ERL number 	 2056-85 

Ash analysi.Eii, per centg 

9:i 02 	 60.7 
Al203 	 23.47 
Fe203 

Mn 304  
TiO2 	 1. 46 
In:205 	 0 ,,  28 
Ca0 
Mg0 	 1.. 2:1 
003  
Na20 	 0.61 
K20 	 0.48 
Sr° 	 0.12 
Ba0 	 1.19 
Loss on fusion ( 1._0F) 	 1.19 

Volatile trace element analysis ug/g (ppm) 

Hg 	 0.04 
Cl 	 250 

41. 
Br 	 - 
As 
Se 

Non-volatile trace  a:1 amant  analysis ug/g (ppm) 

Ba 
Sr 
V 
Mn 

Notes 	Sample Elevation = 1334 m 



Product name 
Screen opening „mm 

(Screen opening „in) 

Raw Coal Feed 

505 

TECK CORPORATION 
Builmoose MineII Peace River Coalfield 

Tumbler Ridge, British Columbia 

Sampling date 	 13-09-84 

Sampling location 	 Preparation Plant 

ERL number 	 2049-85 

Rank of coal u.nununnonuonuounn Medium-volatile bituminous 

Proximate analysisg 	 As Rec'd 	 Dry 	Dry Ash I-ree 

Moisture ................... % 	.. ..-, ...JaUti 

	

25.98 	 2 7 .51 

	

2079. 	 2201..30.36 
Fixed carbon ............... % 	17.68 	 50.40 	 69.61 

Ultimateu 

	

Carbon ,110111111UURUMUUMMOUUM x 	59 :% :3 	 62.82 	 86.66 

	

3.44 	 3.64 	 5.02 

	

Sulphur (Pyritic) .......... % 	( 0.13) 	( 0.14) 	 - 
( 0.01) 	( (.01) 	 - 

	

(Organic) ........... % 	( 0.16) 	( 0.17) 	( 0.24) 

	

Total .............. % 	0.30 	 0.32 

	

0.92 	 0.97 	 1„34 

	

25.98 	 27„5:I. 	 - 

Oxygen„ by di+ ference „ .. — . % 	4.48 	 4..74 	 6.54 

Heating valuer. 

	

Mj/kg 	23.80 	 34.76 

	

kcal/kg 	5685 	 6019 	 8303 

	

Btu/lb 	1') 	 1 0 Er" 4» 	 J19'16 

Hardgrove grindability index 

Free swelling index (FS') ..... 

Moisture (as rec'd) 
Inherent ................... % 	0.76 

4.79 

Ash Fusibility temperature 

Spherical numunnnunouuunstnu °C 
Hemispherical ............. °C 

Reducing 
1332 
1482+ 
1482+ 
1482+  

Oxidizing 
1343 
1482+ 
1482+ 
1482+. 

Notes u 



Product name 
Screen opening ,mm 
(Screen opening ,in) 

Fa'  Coal Feed 

TECK CORPORATION 
Bullmoose Mine Peace River Coalfield 

Tumbler Ridge, British Columbia 

Sampling date 	 17.-09-84 
Sampling location 	 Preparation Plant 

ERL number 	 2049-85 

Ash analysis, per cent 

Si 02 	 b0.39 
Al203 	 22.85 
Fe203 	 2.21 
'In 304 	 - 
TiO2 	 1.30 
P205 	 0.43 
Ca0 	 3.08 
Ng0 	 1.45 
SO3 
Na20 	 0.46 
K20 	 1.72 
Sr0 	 0.08 
Ba0 	 0.72 
Loss on fusion (L0F) 	 0.91 

Volatile trace  e]. amant  analysis ug/g (rnmi) 

0.09 
100 
197. 

Non-volatile trace element analysis ug/g (ppm) 

Ba 
Sr 
V 
Mn 
Cr 

Hc  
C 
F 

Br 
As 
be  

Notesg 



As  Rec'd 
5.25 .  
9.25 

24.40 
Fixed carbon ............... % 	61.11 

Proximate analysisu 
MOiStUre uunnuuunnununnautenu % 

VOlatile OUnnUOUMMONUOM0111111 "i/IS 

Or/ 

9./6 
Y5.75 
61.49 

79.82 
4.44 

( 0.05) 
( 0.00) 

On 38 

( On 33) 

1.27 
9./6 

Dry Ash Free 

ru'A 

71.46 

88.45 
4.9'2 

( 

1.11 

1 .00 

79 

7.0 

0.74 
4.51 

Reducing 
1207 
1277 
1379 
1454 

Oxidizing 
1254 
1346 
1391 
1452 

334 

TECK CORPORATION 
Bullmoose Mine Peace River Coalfield 

Tumbler Ridge, British Columbia 

Sampling date 	 13-09-84 

Sampling location 	 P•epa•ation Plant 

Product  naine  
Screen opening ,mm 
(Screen opening ,in) 

ERL number 

Rank of coal ununnts.annonnuunun 

Clean Coal 
Minus 51 
Minus 2 

2051-05 
- 

Medium-volatile bituminous 

Ultimateu 
Carbon upan.uonunuumunnunnun % 	75.63 
Hydrogen nnnunnonumunuunuunu % . 	4.21 
Sulphur (Py•iti(:) .......... % 	( 0.05) 

(SUlPhate) UUMUOU1114,1 % 	( 01100) 

(Organic)  n n  nnnnnnnnn  % 	( 0.32) 
0.36 

Nitrogen ................... % 
ASh numannunnuoununnuttuunnau 	% 

Oxygen, by difference "...". % 

Heating value 

1.20 

4.10 

NJ/kg 
kcal/kg 
Btu/lb  

30.55 
7296 
13132  

32.24 
7699 
13859  

-71= -7 ,-) 

85•32 

1  re -7 L:r 

Hardgrove grindability index 

Free swelling -index (FSI 

Moisture (as rec'd) 
Inherent onnunnnunnansenougun % 

hdherent uununnuauuunnuunonu % 

Ash Fusibility temperature 
, Initial 	nntilinnUnnUn1111UnflUeln 	 °C 
Spherical unuunnuounnonntsup °C 
Hemispherical nnuununnnuunn 'C 
Fl ui • 	 UnglüllUntIOUll -Unt.UOPUUMU 	 nr 

Notesu 



TECK CORPORATION 
Bullmoose Mine;; Peace River Coalfield 

Tumbler Ridge, British Columbia 

Sampling date 	 13-09-84 
Sampling location 	 Preparation Plant 

Product ri nia  
Screen opening ,mm 
(Screen opening ,in) 

ERL number 

Ash analy.F,is, per centg 

Clean Coal 

Minus 51 
Minus 2 

2051-85 

S:!. 02 	 51.97 
Al203 	 21.43 
Fe203 	 4.51 
Mn304 
TiO2 	 2.11 
P205 	 1.00 

6.27 

2.23 
3.79 

1.04 
K20 	 0.69 
Sr0 	 0.17 
Bari 	 1.49 
Loss on fusion (L0F) 	 1.25 

Volatile trace element analysis ug/g (rnm0 

Hg 	 0.06 
Ci 	 120 F 

53. 
Br 
As 
Se 

Non 	volatile trace element analysis ug/g (ppm) 

Ba 
Sr 
V 
Mn 
Cr 

Notesg 



Sampling date 
Sampling location 

14-09-84 
Mine (surface) 

6099105 N 615370 E 

Product. name 
Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 

DENISON MINES LTD. 

Quintette Mine; E (met) Seam  ; Peace River Coalfield 

Tumbler Ridge, British ColuMbia 

ERL number 	 2058-85 

Rank of coal onunanunonunnounno 	 Medium 	volatile bituminous 

Proximate analysisu 	 As Rec'd 	Dry 	Dry Ash Free 

Moisturo ................... % 	1.96 

	

17.91 	 18.27 

Volatile nunnunnonnuonnunnuu Yel 	 22.65 	 23.10 	 28.26 

Fixed carbon ............... % 	57.48 	 58.63 	 71.74 

ti motel: 
71.28 	 72.7 1 	 88 n 96 

	

4 . 02 	 4 . 1 0 	 5  02  

	

Sulphur (Pyritic) 4411HUOUnten  X 	( 01,10) 	( 0.10) 	 - 

	

(Sulphate) .......... % 	( 0.00) 	( 0.00) 	 - 

	

(Organic) ........... % 	( 0.21) 	( O 21) 	( 0.26) 

Total munnuonnuounag 	 0.31 	 0.32 

	

0.99 	 1.01 	 1.'7'4 

	

17.91 	 18.27 	 - 

Oxygen, by difference ...... % 	3.52 	 3.59 	 4.39 

Heating valueu 

	

Ma/kg 	28.66 	 29.24 	 35.77 

	

kcal/kg 	6846 	 6983 	 8544 

	

Btu/ 3. b 	12323 	 12570 	 15380 

Hardgrove grindability index 	 77 

Free swelling index (FSI)  n n n o n 	 7.0 

Moisture (as rec'd) 
0.68 
1.28 

Ash Fusibility temperature 	 Reducing 	 Oxidizing 

initial ................... °C 	1310 	 1263 
Spherical ................. °C 	1482+ 	 1413 
Hemispherical ............. °C • 	1482+ 	 1463 
Fluid  n n n n o noon n o o n o o n o 	 °C 	1482+ 	 1482+ 

Notes u . Top 2/3 of "E" Seam sampled (without parting) 



Product name 
Screen opening ,mm 
(Screen opening ,in) 

Channel Sample 

337 

DENISON MINES LTD. 
Quintette Mine; E (met) Seam; Peace River Coalfield 

Tumbler Ridge, British Columbia 

Sampling date 	 14-09-84 
Sampling location 	 Mine (:,.,:u.rfimu-?) 

6099105 N 6153/0 E 

ERL number 	 2058-85 

Ash analw:,ii».:.4 per centr, 

Si02 
Al203 
Fe203 	 2.47 
Mn304 
Ti O2 	 1.13 
P205 	 0.25 
CM) 	 3.69 
Mg° 	 1.28 
SO3 	 2.70 
Na20 	 0.62 
K20 	 1.76 
Sr0 	 0.07 
Ba0 	 0.50 
Loss on fusion (LOF) 	 1.05 

Volatile trace element analysis ug/g 4 .4.m1) 

0.02 
110 

Non 	,solatile trace element analysis ug/g (prmri) 

Ba 
Sr 

Mn 
Cr 

ttq  
u:  t. 

Li 

F. 
r 

AS 

Notesh 	Sample Elevation = 1676 m 



Sampling date 
Sampling location 

14-09-04 
Mine (surface) 

6099050 N 615225 E 

Product name 
Screen opening ,mm 

(Scr • en opening 

Channel Sample 

Proximate anal -ysisg 

Vniatile unnnunotranounnnutonn 

Fixed car bon ............... % 

As Rec'd 
1.77 

14.56 

60.82 . 

Dry 	Dry As •  Free 

14.8 07  

61.92 
27.31 
1.4.0) 

DENISON MINES LTD. 
Quintette Mine; J (met) Seam; Peace River Coalfield 

Tumbler Ridge, British Columbia 

ERL number 	 2061-85 

Rank of coal .................. 	 Medium-volatile bituminous 

Ultimateu 

	

Carbon ..................... % 	74.00 
4.15 

	

Sulphur (Pyritic) .......... % 	( 0.05) 

	

(Sulphate) .......... % 	( 0.01) 
(OrganiC) nunnunnounn 	 ( 01;21) 

Total .............. % 	0.27 

	

78n :34 	 88.1b 

	

1.2Y. 	 1.95 
( 0.05) 
( 0.0J) 
( 0.2J) 	( 0.28) 

- 	0.27 

Oxygen, by difference ...... % 

Heating value:; 

	

J.05 	 J.07 	 1.26 

	

14.56 	 .14.8 2 	 - 

	

4.20 	 4.28 	 5.02 

	

MJ/kg 	29.74 	 30.28 	 ,.. .,..... 3,..,....,,J 

	

kcal/kg 	7104 	 7232 	 8491 

	

Btu/lb 	12787 	 13018 	 15283 

Hardgrove grindability index 	 81 

Free swelling index (FSI)  n n n o n 	 7.0 

Moisture (as rec'd) 
I nherent unntionuu.munnetunnan 0.66 

1.11 

Ash Fusibility temperature 	 Reducing 	 Oxidizing 
Initial onnonunununnoun'tgonn °C 	1482+ 	 1482+ 
Spherical ................. °C 	1482+ 	 1482+ 

1482+ 	 1482+ 
1482+ 	 ' 1482+ 

Notes u 



Sampling date 
Sampling location 

14 	09 	84 
Mine (surface) 

6099050 N 615225 E 

Product name 

Screen opening ,mm 
(Scr)en opening ,in) 

Channel Sample 

DENISON MINES LTD. 
Quintette Nine5 J (met) Searm Peace River Coalfield 

Tumbler Ridge, British Columbia 

ERL number 	 2061-85 

• sh analysis, per centg 

Si02 	 50.85 
Al203 	 31.51 
Fe203 	 2.22 
Mn 304 
TiO2 	 1.37 
P205 	 0.16 
Ca0 	 4.00 
Mg0 	 1.38 
SO3 	 3.29 
Na20 	 0.54 
WPO 	 0.1/ 
Sr0 	 0.08 
Ba0 	 0.52 
Loss on fusion (LOP) 	 1.51 

Volatile trace element analysis ug/g (ppm) 

Mg 	 0.13 
Ci 	 /0 
F 	 5 1 . 
Br 
A 
Se 

Non 	volatile trace element analysis ug/g (ppm) 

Ba 
Sr 
V 

Mn 

Cr 

Notesu 	Sample Elevation = 1690 m 



Sampling date 
Sampling location 

14-09-84 

Preparation Plant 

Product name 
Screen opening ,mm 
(Screen (: pening ,in) 

Raw Coal Feed (met) 

ERL number 2057-68 

70.67 
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DENISON MINES LTD. 
Quintette  111 no  Peace River Coalfield 

Tumbler Ridge, British Columbia 

Rank of co l .................. 	 .Medium 	volatile bituminous 

Proximate analysisu 	 As Rec'd 
4.82 

32.80 
Volatile uuponagnoununnuanup" .:/s1 	 18.29 
Fixed carbon ............... % 	44.09  

Dry 	Dry Ash Free 

34.46 

19.22 
46.32 

Hltimateu 

	

84.93 	 87.71 	 88.08• 

	

3.06 	 3.24 	 1.94 

	

Sulphur (Pyritic) .......... % 	( (i.20) 	( 0021) 	 - 

	

(Sulphate) .......... % 	( 0.0.1) 	( 0.01) 	 - 

	

(Organic) ........... % 	( u.08) 	( 0.08) 	( 0.12) 

	

0.29 	 0.30 

Nitrogen ................... % 	0.72 	 0.76 	 1.16 

	

32.80 	 34.46 	 - 
Oxygen, by difference ...... % 	3.36 	 3.83 	 5.39 

Heating valueu 

	

MJ/kg 	21 069 	 22. 78 	 34.76 , 

	

kcal/kg 	5179 	 8442 	 8303 

	

13tu/l 1:> 	9323 	 9795 	 14945 

Hardgrove grindability index 	 77 

Free swelling index (PSI) ..... 	3.0 

Moisture (as rec'd) 

U./4 
el.OH 

Ash Fusibility temperature 	 Reducing 	 Oxidizing 
1252 	 1299 

Spherical ................. °C 	1416 	 1482+ 
Hemispherical ............. °C 	1479 	 1482+ 
Fluid 00000 0000000000 000000 °C 	 1482+ 	 1482+ 

Notesu 



Product name 

Screen opening ,mm 
(Screen opening ,in) 

Raw Coal Feed (met) 
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DENISON MINES LTD. 
Quintette Mine; Peace River Coalfield 

Tumbler Ridge, British Columbia 

Sampling date 	 14-09-84 
Sampling location 	 Preparation Plant 

ERL numbel. 	 2057-85 

hsh analysis, per cent. 

Ci. 02 	 64.52 
Al203 	 18.53 
Fe203 	 2.70 
Mn 304 
Ti O2 	 0.92 
P205 	 0.11 
Ca0 	 3.48 
Mg° 	 1.66 
SO3 	 1.88 
Na20 	 0.45 
K20 	 2.69 
Sr0 	 0.04 
Ba0 	 0.34 
Loss on fusion (LOF) 	 1.11 

Volatile trace element analysis ug/g (ppm) 

Mg 	 0.10 
Cl 	 80 

252. 
Br 
As 

Se 

Non ..... volatile trace element analysis ug/g (ppm) 

Ba 

Mn 
C:r 



Product name 
Screen opening ,mm 
(Screen opening ,in) 

Clean Coal (thermal) 
Minus 51 
Minus 2 

ERL n•mber 2059-85 

86.90 
4.64 
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DENISON MINES LTD. 
Quintette M .Ine5 Peace River Coalfield 

Tumbler Ridge, British Columbia 

• Sampli ng date 	 14-09-84 
Sampling location 	 Preparation Plant 

Rank of coal .................. 	 Medium-volatile bituminous 

Proximate analysisu 	 Ms Rec'd 	 Dry 	Dry Ash Free 
Moisture ................... % 	6.80 

	

11.88 	 12.75 

	

21.52 	 23.09 	 26.46 
Fixed carbon ............... % 	59.79 	 64.16 	 73.54 

LJJ. ti NI t. e 

	

70 66 	 75.82 
Hydrogen . n . . . „ 	nnnnnnn  7, 	3.77 	 4.05 
Sulph t..tr (Pyri. t c: ) 	„ „ „ 	n 	(  On 06 ) 	 ( 0.06) 

	

(Sulphate) .......... % 	( 0.01) 	( 0.01) 

	

(Organic) ...........  Y. 	( 0.2/) 	( 0.29) 
Total 	 % 	0.34 	 0.37 

Nitrogen ................... % 	0.97 	 1.04 

	

11.88 	 12.75 
Oxygen, by difference ...... % 	5.56 	 5.97 

Heating valueg 

( 0.34) 

1.19 

6.84 

	

MJ/kg 	28.17 	 30.23 	 34.64 

	

kcal/kg 	6728 	 7219 	 8274 

	

Btu/lb 	12111 	 12995 	 14894 

Hardgrove grindability index 	 78 . 

Free swelling index (FSI) 	 1.0 

Moisture (as rec'd) 
1.30 

5.50 

Ash Fusibility temperature 	 Reducing 	 Oxidizing 
1274 • 	 1307 

Spherical unnostunuunnustonuo °C 	1482+ 	 1482+ 
Hemispherical ............. 'C 	1482+ 	 1482+ 
Fluid onnuounstunnanuun'tinuun nC 	1482+ 	 1482+ 

Notesu 



Product name 
Screen opening ,mm 
(Screen opening ,in) 

CL an  Coal (thermal) 
Minus 51 
Minus 2 

:34:3 

DENISON MINES LTD. 
Quintette Mine Peace River Coal-field 

t. r' Ridge, British Columbia 

Sampling date 	 14' 09-84 
Sampling location 	 Preparation Plant 

ERL number 	 20'2'19-85 

Ash 	 per cent 

:111;i.0:2  
(SS) 120:3 

Fe:203 	 :3.27 
3 01. 
C.:12 

Ca0 	 3.80 
Mg0 	 :1..20 
:11;03 	 2. 1.5 
1 \ 1 a 2 0 	 0 5 8 

0 
r 0 	 0 'j, J. 

B a C.1 	 0 n 4 
o 	o n 	C.) 11 ( L.. OF ) 	 0 7 

Volatile trace element analysis ug/g (mpm) 

Hg 	 0.11 
CI 	 80 

98. 
Br 
As 
Se 

Non 	volatile trace element analysis ug/g (ppm) 

Ba 
Sr 
V 
Mn 
Cr 

Notes 



Product name 

Screen opening ,mm 
(Screen opening ,in) 

Clean Coal (met) 

Minus 51 
Minus 2 

70.74 	 88.62 
4.30 	 4.04 

( 0.08) 	 - 

( 0.01) 	 - 
( 0.29)  
0.38 

1.11 	 1.25 
1 1 18 
4 	 4, 96, 
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DENISON MINES LTD. 
Quintette  Mi no  Peace River Coalfield 

Tumbler Ridge, British Columbia 

Sampling date 	 14-09-04 
Sampling location 	 Preparation Plant 

ERL number 	 2060-85 

Rank of coal .................. 	 Medium-volatile bituminous 

Proximate analysisu 
Moisture ................... % 

VOlatile unumunumnunuttoonn % 

Fixed carbon .............,. Y.  

As Rec'd 
7.99 

10.26 
21.58 
60.18 

Dry 	Dry (sh Free 

11.15 

	

23.45 	 26.39 

	

65.40 	 73.61 

Ult•mateu 

72.45 
Hyd rogen unnuntanuumunnuunouu 	 3.96 
Sulphur (Pyritic) .......... % 	( 0.07) 

(Sulphate) .......... % 	( 0.01) 
((rganic) nuannunnwn" 	 ( 0.27) 

0.35 

1.02 
10.26 

Oxygen, by difference ...... % 	3.97 

Heating  valu 

	

Mj/kg 	29.12 	 31.65 	 -..r= e ,:. .....u.o.n.. 

	

kcal/kg 	6955 	 7559 	 0507 

	

Btu/lb 	12519 	 13606 	 15313 

Hardgrove grindability index 	 80 

Free 

 

••elling index (FSI) 	 5.0 

Moisture (as rec'd) 
I nherent ................... % 	0.94 

7.05 

Ash Fusibility temperature 	 Reducing 	 Oxidizing 
Initial ................... nC 	1 -)57 	 1321 

1482+ 	 1482+ 
1482+ 	 1482+ 
1482+ 	 1 4.02+ 

Not•sg 



Product name 
Screen opening ,mm 
(Screen opening ,in) 

Clean Coal (met) 
Minus 51 
Minus 2 
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DENISON MINES LTD. 
Quintette Mineq Peace River Coal-Field 

Tumbler Ridge, British Columbia 

Sampling date 	 14 	09-84 

Sampling location 	 Preparation Plant 

ERL number 	 2060-85 

Ash .E.malyssis„ per cent 

Si02 	 b-/.14 
Al203 	 23.13 
re203 	 1.11 
Mn3O4 	 - 

110 
P2Ob 	 0.3V 

CaU 

Mg° 	 in 

1.;03 	 2.18 

Na20 	 O. 
K20 	 1.40 

0.10 

Ua0 	 0.6i 

Loss on fusion (LOU) 	 1.01 

Volatile trace element analysis ug/g (ppm) 

0.09 
100 

103. 

Non-volatile trace  s]. amant  analysis ug/g (ppm) 

Da 

V 
Mn 
Cr 

Hg 
Ci 
F. 

Br 

As 
Se 

Notas 
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Table 1 Summary classification of coal by rank 

VM* FC* 	Class 	 Group (rank) 	Calorific value**  

Btu/lb 	MJ/kg 

	

2 	98 - 	 Meta - Anthracite 
1 

	

8 	92 - 	Anthracitic 	Anthracite 

	

14 	86 	 Semianthracite 

22 	78 - 

31 	69 - 	Bituminous 2  

Subbituminous 4 

Low-volatile 

bituminous 

Medium-volatile 

bituminous 

High-volatile A 

bituminous 

High-volatile B 

bituminous 

High-volatile C 

bituminous 

Subbituminous A3 

Subbituminous B 

Subbituminous C 

Lignite A 

	

14 000 	32.6 

	

13 000 	30.2 

	

11 500 	26.7 

	

10 500 	24.4 

	

9 500 	22.1 

	

8 300 	19.3 

	

6 300 	14.7 

Lignite4 	Lignite B 

*Dry, mineral-mater-free basis; VM = Volatile matter; FC = Fixed carbon. 

**Moist, mineral-matter-free basis. 

Nonagglomerating; if agglomerating, classified as low-volatile 

bituminous. 
2Commonly agglomerating. 
3If agglomerating, classified as high-volatile C bituminous. 
4Nonagglomerating. 
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Table 2 - Some of the mines sampled and their approximate raw 

coal production for 1985 (in thousands of tonnes) 

(x 10
3 tonnes)  

NOVA SCOTIA 

Inverness Coalfield 

St. Rose Mine (Evans Coal Mines Ltd.) 	 29 

Pictou Coalfield 

Pioneer Coal Company Limited (u/g & sfce) 	 n/a 

Sydney Coalfield 

Lingan Mine (Cape Breton Development Corp.) 	 1,906 

Prince Mine (Cape Breton Development Corp.) 	 994 

Brogans Mine (Thomas Brogan & Sons Const. Ltd.) 	 33 

Selminco (Coal Reclamation, Sydney Mines) 	 50 

Selminco (Coal Reclamation, New Waterford) 	 108 

NEW BRUNSWICK 

Minto Coalfield 

Minto/Chipman Area Pits (N.B. Coal Ltd.) 	 560 

SASKATCHEWAN 

Estevan Coalfield 

Bienfait Mine (Bienfait Coal Co. Ltd.) 	 1,386 

Boundary Dam Mine (M & S Coal Co. Ltd.) 	 2,087 

Costello Mine (Manalta Coal Ltd.) 	 294 

Utility Mine (Mariana Coal Ltd.) 	 2,404 

Willow Bunch Coalfield 

Poplar River Mine (Manalta Coal Ltd.) 	 3,800 

ALBERTA (PLAINS REGION) 

Battle River Coalfield 

Diplomat Mine (Forestburg Collieries Ltd.) 	 62 

Paintearth Mine (Forestburg Collieries Ltd.) 	 1,539 

Vesta Mine (Manalta Coal Ltd.) 	 1,143 

Sheerness Coalfield 

Montgomery Mine (Manalta Coal Ltd.) 	 296 

Wabamun Coalfield 

Highvale Mine (Mariana Coal Ltd.) 	 11,842 

Whitewood Mine (Mariana Coal Ltd.) 	 1,950 
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Table 2 - Some of the mines sampled and their approximate raw 

coal production for 1985 (in thousands of tonnes)(cont'd) 

(x 10 3  tonnes)  

ALBERTA (FOOTHILLS AND MOUNTAIN REGIONS) 

Coalspur Coalfield 

Coal Valley Mine (Luscar Ltd.) 	 3,300 

Cadomin-Lus car  Coalfield 

Luscar Mine (Cardinal River Coals Ltd.) 	 2,390 

Gregg River Mine (Gregg River Res. Ltd.) 	 2,837 

Smoky River Coalfield 

Mine 1774 (Smoky River Coal Ltd.) (sfce) 	 897 

Mines 1765/09/A,B,G (Smoky River Coals Ltd.) (u/g) 	494 

Obed Marsh Coalfield 

Obed-Marsh Mine (Obed Mountain Coal Co.) 	 1,356 

BRITISH COLUMBIA 

Crowsnest Coalfield 

Coal Mountain Mine (Byron Creek Collieries Ltd.) 	1,173 

Michel Underground Mine (Westar Mining Ltd.) 	 190 

Harmer Surface Mine (Westar Mining Ltd.) 	 9,020 

Elk Valley Coalfield 

Greenhills Mine (Westar Mining Ltd.) 	 3,089 

Fording River Mine (Fording Coal Ltd.) 	 6,480 

Line Creek Mine (Crows Nest Resources Ltd.) 	 2,780 

Peace River Coalfield 

Bullmoose Mine (Teck Corp.) 	 2,857 

Quintette Mine (Denison Mines Ltd.) 	 10,095 
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