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SUMMARY AND CONCLUSIONS 

The 1980 drill program was a direct continuation of the J9i8 

program. The objective of the 1980 work was to determine the 

total quantity.and quality of coal in the main re&erve are.3 -~ -.-- 
1' 

outlined.previously, as well as to obtain detaile&info&ation 

on the geology in that area. 

The quality of coal was consistent with that which was indicated 

in 1978. The coals have a,very low ash content, are high in 

calorific value,.and are low in volatile matter. The free 

'swelling indexes are low but petrographic studies have shown 

that these coals have high reflectance and high strength ~. 

characteristics. Coal rank classification is semi-anthracite 

to low-volatile .bituminous. 

pue to the more 'closely spaced drilling pattern, we now have 

a better knowledge of the structure and &al reserves in the. 

main reserve area. 

The stratigraphy is more complex than was apparent from earlier 2 

studies. .Facies changes occur rapidly over short distances.: 

A more detailed stratigraphic study will be carried out in the 

"future. 

Reserves indicated to date are 18.6 million metric tonnes, 



with good potential for at least another 3 to 4 million- 

tonnes. A drill program to verify and extend the coal 

reserve in the main reserve area is recommended. Some 

fill-in drilling is needed along the western margin to _.___-.'. 

determine the amount of fault displacement in that area. .~ 
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INTRODUCTION 

A detailed exploration program was 

0 

carried out by Teck 

Explorations Limited on the Burnt River coal property during 

the period May 15 to November 1, 1980. The coal licences.,_ -___-' 

-were formerly held by-Brameda,Resources Limited and are now 

in the name of Amalgamated Brameda-Yukon Limited. The 1980 
.~ 

program consisted of diamond drilling, geological mapping, 

bulk sampling and environmental studies. I .. 

A fifteen-man trailer and tent camp was re-established at the ~. 

site of the 1978 base camp. The project was, supervised by 

Bruce McClymont. George Green, coal consultant, was resident 

geologist. Other Teck staff included a camp manager, expeditor, 

Winkie drillers and cooks. Connors Drilling supplied a four- 

man crew to operate a Boyles 37A diamond drill on a 24-hour 
- 

basis; Target Tunnelling supplied a nine-man crew to carry 

out aditing and bulk sampling. 

The thrust of the 1980 program'was to gain information on 

geology and coal quality in the main reserve area in order 

to establish a mineable reserve of thermal coal. This report 

is intended as a compilation of all data acquired to date and 

will be the basis of a mining feasibility study. 

The program was co-ordinated with the British Columbia Depart- 

ment of Mines and the local B.C. Forest Service office. A 

detailed report on reclamation has been submitted. 



PROPERTY/LOCATION, ACCESS 

The 2s Burnt River coal licences and. the 6 West Brazion coal 

licences have been grouped together for assessment purposes 

to comprise one property held by Amalgamated Brameda-Yukon 

Limited (Figure 4). .The property is located 38 kilometers 

south-southwest'of Chetwyna, B.C. (64 kilometers by road) C,,__~ .“ 

in the Liard Mining Division (Figure 5). The licences cover 

approximate$iy 22.,000 acres..' 

Access to the base camti for the 1980 program was described '- 

in the 1978 report. B.P. Oil & Gas and Canfor Forest Products 

are constructing an all-weather haul road onto the property. 

This access route crosses the Sukunka River at Mile 25 and .~ 

'extends northwest onto the licences to within 2.5 kilometers 

of the Teck base camp. The road construction should be com- 

pleted early. in 1981 and will provide future access to the 

coal deposits. 

Local .access roads (11.3 kilometers) for drilling and bulk 

sampling were constructed for bombardiers and, if c&ditions 

permitted, 4 .x 4 trucks. Maximum use was made of existing 

logging roads and seismic trails. 

PREVIOUS WORK 

The Burnt River licences were acquired in 1970. Prior to 1976 

only intermittent geologic mapping had been done, Mapping con- 

tinued in 1977 and preliminary helicopter-supported diamond 

drilling was carried out on three of the major seams known to 

exist at that time-~. Four holes were put down to test the coal 
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seams as well as to give stratigraphic information on the coal 

measures. 

The 1978 program was designed to increase our knowledge of the 

stratigraphy and structure of the area as well as to determine 

the extent and quality of the coal seams located in the earlier 
_ , r 

programs. Detailed mapping and ,drilling verified the comp'lex--- 

nature :of the Gething Formation in this area. During the latter 

part of the program, a shift in eniphasis was given to detailed 

work on specific targets. 

The ten new licences picked up in 1977 on the northeastern 

margin of the property were mapped~ during 1978. The .geology 

was indicated to be unfavourable for the occurrence of economic 

coal deposits and these licences were allowed to lapse. 

During 1979 the six West Brazion Xcences acquired in 1978 were 

investigated. A limited amount of geological mapping and diamond 

drilling was carried out. COal seams occur within a relatively 

small area. 

SURVEYING 

Staples & Associates were engaged during the prpgram to set up 

a U.T.M. survey grid. Eigh-level and low-level controls were 

established for' aerial photography. Staples also surveyed some 
:. 

of the drill holes and drill roads. 

Aerial photography was carried out by Burnett Resource Surveys 

Ltd. during the first week of October. Topographic maps at 

scales of 1:5,000 and l:lO,OOO were produced by Burnett from. 



these photos. The 1:5,000 topographic,map covers the,main 

reserve area and adjacent areas where thick coal is known to 

occur. The scales of air photos were l:lO,OOO (low 

1:32,000 (high level). 

DIAMOND DRILLING 

level) and 

A diamond drill contract was awarded to Connors Drilling of "'Y- 

Vancouver for 2,000 meters of NQ drilling, later extended to 

3,000 meters.' Drilling started June 7th and was completea 

September 11th. Thirty-eight holes were drilled for a totap 
._ 

of 3,144.62 meters. The drill used was a skid-mounted Boyles 

37A. Four drillers worked two 12-hour shifts, seven days a 

week. Down time was minimal; however, moving between holes 

was hampered by extremely muddy, wet conditions. Connors 

averaged 17.22 meters per shift including drill moves. Drill 

hole spacing was 200 meters with some 100 meter step-but and 

fill-in holes. Core recovery was cbnsidered fair in seam 60 

and-good in the Upper and Lower seams. Figure 8 shows the 

location of the drill holes. 

Teck Explorations Limited-supplied a portable Winkie drill and 

drill crew for the.1978 and 1980 programs. The function of 

the Winkie drill was,threefold: 

1.. Prospecting and seam tracing. 
:. 

2. Pilot-hole drilling for selection of adit .' 
locations for bulk sampling. 

3. Grid drilling of shallow holes within the 
main reserve area. 



TABLE II 

COAL RECOVERY DATA 

No. of times 
intersected RANGE - % RECOVERY AVG. - % &E&VERY 

SEAM 
BW BR total AVG. AVG. AVG. 

BW BR RANGES BW BR TOTAL 

60 4 10 14 74.8% - 92% 10% - 85.2% 10% - 92% 81.9% 54.9% 62.6% 

UPPER 9 22 31 25% - 100% 18.3% - 100% 18.3% - 1'00% 83.9% 78i5% 80.0% 

LOWER a 29 37 47.4% - 100% 52.9% - 96.2% 47.4% - 100% 05.4% 78.3% 79'.a% 
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In total, twenty-seven holes were drilled with the.Winkie drill 

for 691.89 meters with an average hole depth of 25.60 meters. 

Core recovery was excellent (see Table III). The drill was 

moved by.truck, bombardier or carried by hand. Drill holesin : 

areas of heavy overburden were usually abandoned, but our 

capacity to handle deeper overburden increased over that in 

1978. Drill hole BW-51 had 15.85 meters of overburden and all 

the casing was retrieved upon hole completion. 

As before, the Winkie drill proved to be a valuable tool and 

is recommended for use in future coal projects. 

A summary of drilling data is given in Table III. 

GEOPHYSICAL LOGGING 

Borehole geophysical logging was performed by B.P.B. Instruments 

of Calgary. The logging unit was truck mounted, but on several 

occasions it was placed on a bombardier for access .to difficult 

sites. 

The suite of logs recorded were gamma-ray, neutron-neutron, and 

sidewall density. These logs were at.a scale of 1:lOO and 1:200.' 

Detailed density logs (BRD and,LSD) were.used in detailing coal 

seams'(scaLe'of 1:20). The BRD detail logs were used by the 

geologist to aid in coal sampling and later by coal preparation 

engineers for compositing'coal plys for coal quality studies. 
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Focused-electric logs were run on severa!. holes and will be 

evaluated for their possible use in a visitor analysis program. 

Casing was left in the holes until geophysical logging was 

completed. In most cases, the casing was,retrieved later. 

It was our intention to log all holes "open-hole" but where 

unfavourable conditions were encountered, the logs were obtained 

through the drill rods. 

Geophysical logging of Winkie holes was very successful. The 
!~ 

multisonde could not be used but smaller diameter tools were 

used to provide gamma-rayj neutron and sidewall density logs. 

The geophysical logs were recorded on Sony cassette tapes for 

future reference. 

‘.. CORE LOGGING AND SAMPLING 

All drill cores were examined in detail. and stratigraphic logs 

were drafted on a scale of 1:200. Overall core recovery Was 

excellent (> 90%). ,Coal. sections averaged 74% recovery, which 

is considered adequate for quality testing. The coal seams 

were sampled in 'several plys to give better control on quality 

characteristics. Roof and floor rocks (15 centimeters of each) 

were also. taken for use in coal composite studies. Coal sections' 

were logged in detail at 1:20 and superimposed on the detail 

BRD geophysical logs for inspection and analysis. All samples. 

of coal core were shipped to Cyclone Engineering in.Edm&ton 

for proximate analysis. 
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BULK SAMPLING AND TESTING 

Bulk samples of Seam 60, the Upper Seam and the Lower Seam 

were taken between October 13th and October 24th. Seam 60. 

was taken as.a surface sample. A previous channel sample had 

confirmed that the ash content and Hardgrove Index of the 

outcrop material were comparable to the drill sample values. 

A .6 by .6 meter channel sample across the exposure was hand 

picked, resulting in sixteen barrels of coal and one barrel 

each of roof and floor.. The roof material is hard mudstone 

with occasional fine coal bands,. The contact appeared to be. 

sharp but was difficult to determine due to the nature of 

surface exposure. See the following figure for seam lithology. 

The Upper Seam sample was taken from an adit 38 meters in 

length. The sample was taken from a 1 meter by 1 meter channel 

along the full length of the adit. A total of forty-four 

barrels of sample were recovered from the channel including 

pne barrel each for roof rock and floor rock. The lithology 

.of the seam is shown on the following table. The roof 'rock of 

the Upper Seam is hard mudstone. Sheared mudstone with very 

few coal partings occurs at the base of the coal. The floor 

rock is softer than the roof and.is softer than.some of the 

coal. It consists of mudstone with fine bands of coal. The 

Upper Seam was dry during excavation. The cleating was parallel 

to the adit direction, with dips ranging from 70° and 90° to 

the west.' A channel sample'was taken for confirmation of the 

bulk sample quality. The adit was reclaimed and a 4 meter 
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length of 1.8 meter diameter culvert was.placed in the portal 

to allow easy acc&s to the adit at a futtire date. 

The Lower Seam adit was selected on the basis of Winkie drill 

holes but the test work failed to predict the structural 

complica&ons at the adit site. A small fault, with associated 

steepening and thickening of the seam, was intersected,at 12 

meters. Water flow of approximately 30 liters per minute was 

encountered. The sample was taken in relatively hard and 

undisturbed coal at 27 meters. 

The Lower Seam, where sampled, is 3.51 meters thick. .In 

addition, there are 10 to 20 centimeters of clean coal in the 

floor, separated by a mudstone parting of 12 centimeters.. The 

roof of the coal is in sharp contact with competent mudstone. 

The immediate floor consists of 30 centimeters of soft mudstone 

.intercalated with coaly bands. (See Fig. 3) This overlies hard 

mudstone. A total of 34 barrels of material were taken from 

the Lower Seam adit, including one of roof, two of. the soft 

mu&tone/coal section of the floor, and one of the underlying 

mudstone. 

The bulk samples we're shipped,to the Birtley Engineering in- 

Calgary for testing. These samples were treated in accordance 

with ASTM sample procedure methods to obtain a representative 

sample. 'A summary of results for the three adit samples are: 
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Air Dry Residual Volatile Fixed Sul- 

Seam Moisture % X6isture % Ash % Matter % Carbon %' phur %, BTU/lb E 

UPPer 3.4 0.7 6.4 13.0 79.9 .38 14,486 57 
Lower 4.4 0.5 8.6 13.4 77.5 -39 14,235 65 

60 6.2 0.7. 11.7 16.4 71.2 -36 13,546 79' 

Channel samples, which were taken during the adit program;"were 

used to determine the amount of dilution contained in the bulk 

samples. Attached are the analyses of channel samples for ash 

and S.G. for the three seams. (See Figures 1 - 3) 

Geologic Setting 

GEOLOGY 

The Burnt River property is situated in the Rocky Mountain 

Foothills, approximately 65 kilometers east of the Continental 

Divide. The present landscape has been modified by Pleistocene 

glaciation and subsequent erosion by water. Elevations range 

from 700 to 1,400 meters with the steeper slopes confined to 

the fringes of the property. 

The property is underlain by Lower Cretaceous sedimentary rocks 

which lie along a prominent northwest structural trend. These 

sediments tend to be tightly folded and.are, for the most part, 

heavily faulted. The property is bounded on the east by the 

Bullmoose thrust and,on the west by the Chamberlain thrust, both 

of which can be traced back to the,Sukunka and Bullmoose coal 

properties. A number of northwest-trending thrust faults have 

been interpreted from air photography and surface geology and 

are believed to be moderate to high-angle, west-dipping faults. 
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'The Lower Cretaceous sediments occurring on the licences include 
@' 

the Gething and Cadomin formations and the underlying Minnes 

Group. The overlying Moosebar Formation is believed to occur 

in only one small area to the east of the main reserve area. 

Geologic mapping continued in 1980 in the main coal reserve 

area; however, the lack of outcrop (<5%) makes mapping of limited 

value in solving the.complex geology of the area.' .Exposures of 

Gething and Minnes units are seen mainly in creek gullies or 

road cuts. The major outcrops consist of Cadomin conglomerate. 

Photo-geological interpretation has proven to be useful in 

gagning an understanding of the geological structure. 

The geology in the main reserve area is somewhat complex in 

: 
nature with complexities increasing in a northward direction. : 

South of E-W 100, dips are low to moderate to the west with 

gentle pitching and rolling in a north-south plane. North of 

E-W 100, more pronounced folding is indicated along with south-. 

westerly dipping thrust faulting. Folding increases to the 

north as does displacement along the thrust fault that divides 

the deposit into two plates. Toward the north, this fault 

follows the axis of an anticline so that the two plates dip 

away from the fault. The structural picture in the northeastern 

part of the area has not been totally resolved and more drilling 

is needed to confirm our interpretations. 

Seismic Seam 

The seismic seam was mapped, prospected and intersected by three 

Winkie drill holes in 1980 (RR-3 in 1977). The apparent dip of 
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16 
the seam increases both to the north and to the south of the 

seismic line where it is exposed in outcrop. 

The seam occurs on a dip-slope; however, its mineability is 

inferred to be low due to a high strip ratio. The quality of 

the.coal is high and is referred to in more detail under the 

Coal Quality heading. In drill hole. BW-34 the seam was 

"sanded out" so there may be a marked facies change occurring 

in that area. This seam will.be explored in more detail at a 

later date. 

Stratigraphy 

Table I lists the formations occurring on the Burnt River 

! .~. property. The thicknesses noted do not directly relate to the 

area presently under study. The Moosebar Formation has not 

been @ositively located on the property and therefore it has 

been im@ossible'to calculate the true thickness of the Gething 

Formation. All we can say at this point is‘that tie believe the 

Gething to be greater than 250 meters thick. The stratigraphy .' 

of the coal measures in the BurntRiver area kiss been described 

by Verzosa (1977) and McClymont (1978) and will not be reiterated. 

In summary, the lack of outcrop has made it difficult to 

establish a complete stratigraphic picture.. Air photo inter- 

pretation gave the first reliable informa'don and was used as 

a guide for mapping the Gething in 1978. Mapping and subsequenti 

drilling aid not aid. correlation as much as was hoped due to a 

lack of market beds and rapid facies changes during sedimentation. 



- 12 - 

From core study, one can see that the sediments.were laid down 

in a moderate energy environment. 

The Gething Formation is believed to be 400 meters in thickness, 

based on structural interpretations, and at least 240 meters of 

section have been observed in drill core. The top of the Gething 

Formation has not been observed in drill core or in outcrop. 

Facies changes make it difficult to correlate the rock units 

i&th those on surrounding properties (Pan Ocean and Sukunka). 

The Gething is a thick succession of laminated to interbedded ." 

siltstones, sandstones, mudstones and coal seams. The coal 

measures are widespread and underlie nearly 80% of the Burnt 

River property. Several thick coal seams have been iocated; 

however, correlation is difficult. 

It is believed that the coal measures in the main reserve area 

occur in the middle of the Gething.. However, the geology of the 

Pacific Petroleum gas well, 4 kilometers to the east, shows 

considerable thicknesses of coal in the upper third of the 

Gething. The gamma-ray and density logs did not correlate with 

our geophysical logs but it is unlikely that facies changes of 

that magnitude could occur over a relatively: ,short'distance. 

However, several major thrust faults occur in the area which 

may have "telescoped" rocks in the two areas, which might explain 

the major variations in stratigraphy across relatively short 

distances. 

y---J Sediments that make up the Gething are generally fine to medium 
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grained, carbonaceous, cross-bedded and convoluted. ma swirls 

and sharp structures were common,. as well as iron concretions 

(FeCo3) and minor pyrite. It is speculated that source areas 

alternated from north to south. 

The mudstones and siltstones were soft to moderately hard and 

dark grey to bldck in color. Massive units are an exception, .' 

with bedding being laminated to medium. The mu&tones desiccated 

very quickly after being drilled and showed a rubbly texture. 
: 

The sandstones are highly variable in composition and structure. 

Aklysis of the environment of deposition has not been carried 

out. 

The gamma-ray logs showed the presence of bentonitic mudstones, 

one just below.Ma&ker "C" Seam and one mid-way between Markers 
: tcctt ana tt~n. 

Coal Seams 

The main deposit area lies between two major thrust faults. It 

has undergone minor structural change compared to the remainder 

of the property. 

The coal is generally clean, bright, blocky and moderately hard. 

The physical character of the coal seams in this area varied in 

direct relationship to local structure. Structurally the coal 

was cleated, jointed and occasiqnally pulverizea due to local 

0 movement (faulting and/or folding). 



L 
0 
w 
E 
R 

C 
R 
E 
T 
A 
C 
E 
0 
U 
s 

GROUP SYMBOL 

FORT ST. 
JOHN 
GROUP 

BULLHEAD 
GROUP 

--- 

MINNES GROUl 

cl Bc' 

II. 
IiUl 

6 

:= 

-~ 

FORMATION OR MEMBER 

Boulder Cr; Member 

Hulcrosi Member 

73 - 17.0' 

o.- 137* 

Gates Member 67 - 274" 

Moose Bar Formation 304 i 426* 

Gething Formation o- 549" 

Cadomin Foxmation 
(erosional unconformity) 

Mimes Group 0 ,- 1828 

-t- 

-- 

E 

9ikXNESS 
(metres) 

13 - 183" 

TABLE I 

’ I ‘, 

0 
.“~. 

. 

LITHOLCGY 

G.S.C. Bulletin - 15 

Fine grained, well sorted sandstone, massive 

conglomerate, non-marine sandstone andmudstonl 

G.S.C. Bulletin -152 
Dark gray marine shale with sideritic 
concretions+ 

G.S.C. Bulletin - 15 
Fine grained, marine and non-marine sandstone: 
conglomerate,' coal, shale and mudstone. 

G.S.C. Bulletin -152 
Dark grey marine shale with sideritic 
concretions, glauconitic sandstone and 
pebbles at base. 

G.S.C. Bulletin -15: 

Fine to coarse grained; brown, calcareous, 
carbonaceous sandstone; coal, carbonaceous 

'shale,'and conglomerate. 

G.S.C. Bulletin -15: 
Massive conglomerate containing chert and 
quartz pebbles. 

G.S.C. Bulletin -21: 

Massive', quartsose sandstone, alternating 
units of fine grained sandstone and mudstone, 
minor carbonaceous sediments. 

*Estimated Figures Compiled From: 

B.C. Dept; of.Mines Bulletin No. 52 
..'.a.by, J.Ei, Hughes, 1967 

'G.S.C. Bulletin No. 152 
. . . ..by. D.F.+tott, 1968 

G.S.C. Bulletin No. 219 
..R..by, D.F. Stott, 1973 
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All seams appeared, in outcrop as well ascore, to have zones ' 

of weaknesses that were susceptible to shearing and fracturing 

-- slickensides are common. In these zones micro-structure is 

fairly intense. 

Nine coal.seams and coaly horizons which have not been given 

names are 'designated as "marker'searns". The marker seams are 

useful as indicators of stratigraphic position and have been 

given alphabetical designations to indicate their relative 

position in the stratigraphic column (see Table II). Marker- .' 

seams are usually less than 1 meter thick and tend to have a 
. . 

readily recognizable pattern or signature in the geophysical 

logs. There are five marker seamsin the main deposit area. 

All have a carbonaceous mudstone roof and floor. 

Marker "A": 

Marker "A" occurs about halfway'between the Lower Seam and ~the 

Cadomin conglomerate. DDH-BR-l.is the-only hole in the deposit 

to have penetrated Marker "A". In this location the seam was 

reported to be'1.52 meters thick, hard, semi-bright with recovery 

at +85% (Verzosa - 1977). Unfortunately, no.geophysical log 

,is available.for DDH-BR-1. 

Marker "B": 

Marker "B" usually occurs about -30 to 1.8 meters below the 

Lower Seam. In some cases it is incorporated into the bottom 

of the Lower Seam and does not register in the geophysical logs; 

Marker "B" averages about .45 to .60 meters in thickness and 

usually contains a high percentage of ash in the form of 
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carbonaceous shale. 

Mid Marker: 

The Mid Marker, which averages about .45 meters inthickness, : 

was not recognized until after the holes establishing north- 

south cross section 100 were drilled. 

In the southern end of the deposit, the Mid Marker appGars.to 

be the third and lowermost split inthe Upper Seam (Reference: 

DDH-BR-16 or north-south cross,section 100). As the Mid.Marker 

is followed north on section 100, it appears to.migrate downward 

towards the top of the Lower Seam. It may indicate that the 

source area for the sediments deposited below and above the Mid 

Marker switched from south to north. 

Marker "C": 

Marker "C", sometimes referred to as the "Marker Seam", is 

approximately -76 to 1 meter thick. .In general, this thickness 

is maintained,,throughout the main reserve- area although some 

thinning occurs in the.northern quarter of the'deposit. 

marker " C" is characterized by a distinctively.high gamma 

pattern in the rocks that occurs just below the seam. (Reference: 

geophysical logs for DDH-BR-16, BR-27 or BR-29). The cause of 

this high gamma activity, relative to other gamma readings on 

the property, has yet to be conclusively determined. At present, 

it is believed to be associated with some bentonitic. shaie or- 

traces of volcanic ash in the shale just below the seam; 
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The coal of Marker "C" is hard, dull to bright and generally 

0 blocky. It 4s generally low in'ash and may be amenable to 

stripping methods in certain areas of the deposit. 

Marker 'ID": 

Marker "D", or the Seam 60 marker aS it is sometimes referred 

to, is about .60 to .91 meters thick and occurs about 3 to 3.7 

meters below Seam 6.0. It is character&d in the geophysical 

logs by a high gamma response for the shales occurring immediate- 

ly below it. Marker "D" has a very high ash content. '_. 

Three seams are of primary~economic interest. They are the 

Lower Seam, the Upper Seam, and Seam 60. 

Lower Seam 

The Lower Seam varies considerably in thickness over the north- 

south extent of the deposit. At the southern end of the depositit 

averages 3.2 meters and at the northern end of the deposit, it. 

averages 6.2 meters. (Reference:- Cross section NS-100). 

The coal of the-Lower Seam is hard, blocky and usually bright 

and clean. In areas where-it.has been affected by structural 

deformation,' it is generally highly sheared, platey and crushed 

to pulverized. Where it has not been affected by such forces, 

it remains blocky and, if the vitrain content is high, some 

jointing perpendicular to the bedding plane of the coal will, 

occur- : Two sets of joint planes c&monly form at .32 to .64 

centimeter spacings at roughly 85 to 90° to one another‘. Most- 

of the coals in the deposit exhibit this particular characteristic 
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of jointing (cleating) along with a general tendency to develop 

a set of parallel fracture planes that run almost perpendicular 

(70 to 80°) to the bedding plane of the coal. 

Upper Seam 

The Upper Seam averages 3.2 meters thick and is usually split by 

30 to 60 centimeter parting of carbonaceous shale. This seam 

thins to the north and isbelieved to be only -76 meters thick- 

in BR-59. 

The coal is commonly hard, bright to dull and clean. It is 

thinly laminated and occasionally is fractured at angles 85 to 

90° to its bedding plane. 

In the area around hole BW-48 and between holes BR-41, BW-51, 

BR-39 and BR-40, the Upper Seam has been structurally repeated' 

by displacement along a thrust fault. 

Seam 60 

Seam 60 ranges in thickness from 4.3 to 8.9.meters (average 6.7 

meters). Its presence is limited primarily to the southwestern 

quarter of the deposit. Portions of Seam 60 are traceable 

throughout the northwestern extent of the deposit. Howeyer , 

the close proximity of the outcrop of the seam to the major 

thrust fault to the west has had the effect of severely reducing. 

the seam's thickness and continuity in this'part of the deposit. 

The coal of Seam 60 sometimes exhibits a dull, metallic grey 

luster or sheen. The coal is basically hard., lightweight and 



FIG. I 
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bright. Occasionally, small portions of seam 60 will exhibit . -. 

A scoria type texture that appears to be rich in iron and, in 

association with the dull metallic grey luster, gives rise to 

speculation that some sort of hydrothermal process may have 

affected the coal seams of the deposit. 
', 

Seam 60 is split by two or three shale or coaly shale partings. 

(Reference: DDH-BR-18). These partings range from shale to 

carbonaceous shale to coaly shale to shaley coal of varying. 

percentages. The coaLbetween the rock partings is generally : 

softer due to differential movement with the seam during folding. 

Structure 

The coals of the main deposit are contained within a gently 

undulating, relatively narrow zone that trends northwest by 

southeast and dips roughly 10 to ZOO to the southwest. The 

coal seams su+crop to the east under glacial till which locally 

is 60 meters in thickness. 

The western extent of the deposit is limited by the Bear Nountain 

thrust which trends northwest. This fadlted area is' considered 

to be a thrust zone or a series of thrust faults which, in effect‘, 

gives a fairly thick zone of fault repeated beds. 

The northern half of the deposit is bisected into two thrust 

plates by the Willow Creek thrust fault which merges with the 

Bear Mountain fault in the vicinity of DDH-BR-49. Displacement. 

along the Willow Creek fault appears to increase in a northerly 



direction and several holes drilled along.the strike of this 

fault have encountered repeated portions of both the Upper and 

Lower seams. Displacement is in the order of 20 meters at 

BR-37 and 25 meters at BW-48. 

The initial stages of the deformation of the Burnt River 

property appears to have taken place around the time of the 

Laramide Orogeny, more specifically, that portion of the Laramide 

Orogeny that produced the Rocky Mountain Thrust Belt. At that 

time, Burnt River strata were folded into a series of parallel- 

folds oriented roughly northwest by southeast. The development 

of low-angle thrust faults soon followed and as folding.and 

faulting proceeded, areas of resistance began to build up and 

differential displacement along fault planes resulted in local 

dip slip movements. In areas where tighter folding developed, 

faulted anticlines and faulted synclines (with west-dipping 

fault planes) may have resulted. ~This appears to be the case 

in the northern part of the deposit. 

'. 
Much more drilling would be required to resolve the structural 

setting and further define the magnitude of these faults. 
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RESERVES 

The following-reserve tabulation is based on the 1978 and 1980 
.. 

'drilling program. 

Inferred Drill Indicated Total 
Seam 000 tonnes 000 tonnes 000 tonnes 

Upper 5,056 673 5,729 

Lower 6,776 ,850 . . 7,626 
Seam 60 

Other** 

2,892 410 .3,302 ..: .' 

**Includes reserves of the big seam, middle seam and seismic 
seam as well as marker seams in excess of 1 meter thick. 

The overall stripping ratio for the reserves is 5.6m3 oi over- 

burden per metric tonne of run-of-mine coal, assuming an ultimate 

pit highwall angle of 45O. 

Significant.potential exists for extending reserves to the 

northeast. In addition, mineable coal may exist in geologically 

more complex environments. These reserves are noted under 

potential reserves in the table above. 

Drill indicated and inferred'reserves are calculated on the 

following basis. 

1. Moisture content (air-dry basis); 

2. Loss of 15 centimeters of coal at contacts; 

3. Inclusion of 8 centimeters of rock in coal contacts; 

4. Minimum thickness approximately 1 meter; 

5. 45O pit highwall. 

No effort:has been made to assess the underground reserve 
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potentiax'of Burnt River. Reserve potential is felt to be 

limited due,to complex geologic structure including many thrust 

faults, varying dips of coal seams and tectonic movemen% within 

the coal seams and roof rocks resulting in pinching and swelling 

of seam thickness.within a short distance. 
. . 

- 

COAL hUALITY 

The 1980 exploration season provided definition of coal quality 

and reserve potential throughout the deposit. 

The coal quality program consisted of: 

(a) Individual ply sampling of drill core with either 

proximate analysis or portion of each ply. 

(b) Cornpositing individual.ply according to the drill 

core for inherent coal uality or according to the -. 

mining plan to include diltition. (The analyses 

included proximate and ultimate analysis, HGI, 

calorific and equilibrium moisture. Ash fusion 

tests as well as FSI tests were conducted on 

occasional samples.) ', 

(c) Bulk sampling for the three.major seams in areas 

selected as reasonably representative of seam 

quality given the overriding parameter of 'topography. 

Proximate, ultimate, washability tests, and ash '~ 

analysis were conducted on composited bulk samples. 

The coal is of semi alithracite rank, possessing low volatiles 

(12 to 17%), low sulphur and high calorific values. 
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Lower Seam 

The Lower Seam trends from a thin seam with a mineable pa&ing 

in the southern end of th'e deposit to a thick, ash-free seam ..' '. 

towards the north. : 

The table gives the ash level for 'a corresponding thickness. ._ 

In the southern end, ash content ranges from 8 to 15% due to 
.~ 

the inclusion of minor rock partings in the coal seam. The 

opposite extreme occurs at-the north end where the thickness : 

of the seam has more than trebled with ash levels less than 3.0%. 

Average analysis for the Lower Seam was 6.9% ash, 13.2% volatile 

matter, 79.0% fixed carbon, 0.9% inherent moisture, 0.40% sulphur, 

7910 cal/gm and thickness of 4.15 m. The'Lower Seam bulk adit 

analysis was taken at the transition point between a thin seam 

with partings to a thin clean seam to a thick clean seam.. The 

ash level of 8.6% was consistent with pilot drilling and repre- 

sentative of the average seam quality. 

Upper Seam 

The Upper Seamis thick andclean in the south with trends to 

thinning and partings toward the north. Ash levels of 4 to 5% 

exist in the.south on 3 meter intercepts whereas in the north, 

ash levels of 8 to 12% are more common on thinner seam thicknesses. 

Average analysis for drill core for the Upper Seam includes 

thickness 2.82 m, ash 8.1%, inherent moisture 0.8%, volatile 

matter 13.2%, fixed carbon 77.9%, sulphur O-41%-, calorific 

value 7800 cal/gm. 
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The Upper Seam bulk adit was taken at'the southern end of the 

deposit and represents a lower than average ash content for the 

seam. The bulk sample analyzed 6.4 % ash and although in agree- 

ment with drill core with respect to accuracy of the sample, 

it represents premium Upper Seam quality. 

Seam 60 

Seam 60 is limited to the southwest part of the deposit, and 

to the complex northern region. The majority of Seam 60 reserves 

are in the southwestwherethe seam is consistent with respect 

to thickness and quality. In the northern end, the seam thins 

and appears to be cleaner. Seam 60 possesses two major'high 

ash zones (25 to 40% ash) as well as minor rock partings. In 

the north, the lower major ash parting increases in thickness 

to the point of breaking the seam apart. Seam 60 normally runs 

10 to'12% ash a& 16% volatile matter over a thickness of 6 

meters. Average analysis for the whole Seam 60 includes: 

5.87 meter thick, 0.8% inherent moisture, 11.2% ash, 16.1% volatile 

matter, 71.9% fixed carbon, 0.32% sulphur and 7550 cal/gm. 

The marker seams of importance include marker B'and marker C. 

Marker B frequently acts as the Lower Seam contact and although 

inexcess of 30% ash'for its true thickness, would normally be 

taken due to the low ash content of the Lower Seam. Marker C 

also has ,mining potential due to the thickness of the seam 

(-75 to 1.0 m). The coal ranges from 13% to 28% ash depending 

on the number of minor partings. The seam was only tested on 
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occasion, and fits into the potential geoiogic reserve. 

Preparation of Burnt River coal will be dependent upon a. ' 

sales contract. Based upon project&I run of mine ash content, 

the requirements for a preparation plant will only be necessary 

if a premium grade (less than 16% ash) specification is con- 
: 

tracted. ,. 
'. 

Jigging of the coarse coalfrac?i'on (+Q;i") will allow a specifi- 

cation as low as 10% ash to be reached without the need for 

thermal drying or fine coal cleaning. 
.. 

Attachments include summarized drill core composite analysis, 

average seam analysis and washability results., Data from bulk 

samples appears in the previous section for proximate analysis. 

Other test results on bulk samples 'are appended. 
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COAL QUALITY 

UPPER SEAM 

> 
“%  

Seam True 
Drill 
Hole (m) (m) Agh Vi FE 

Intercept Thickness 

Section 40 

h? BW W 38 53 3.3'0 3.06 3.28 3.06 ,_ 

=--%+BR 26 3.64 3.61~ 

BW 39.. no information 

Section 50. 

BR 19 3.50 '. 

8R 18. 3'.38 
‘1 

\ 

BW 29 2.72 

BW 37 ,2.40 

. ‘. 

Section 60 

\ BW 2 

3.45 

3.3j 

,.2.72. 

2.39 
:. 

/ 
no coal . 

5.20 12.37 81.51 -43 0.92 8064 

: 5.03 12.78 81.42 .43 0.77' 8220 

4.57 12.96 81.62 .44 0.85 8178 

4.27 13.22 81.94 .37 

G4.74 13.52 81.16. .41- 

5.62 .13.50 80.21 .52 

4.47 13.26 81.66 .39 

3.78 3.68 7.28 

intercept Seam 60 

intercept Seam 60 

3.00 3.00 5.66 

2.88 2.88. 6.02 

3.30 3.30 '13.63 

3.50 '3.50 4.72 

2..90 2.90. 6.40 

2.92 2.92 16.25 

no cbal 

. 

: 

.- _._ . 

13.41 78.44 .42 

12.87 80.67 -35 

13.83. 78.76 .46 

12.22 73.46 .42 

14.34 79.83 .40 

13.75 78.50 - 

12.40 70.07 . ..45 

. . 

‘. : 

0.57 8168 

0.58 8139 

0.67 8111 

0.61 8102 

0.87 7972 

i.07 

1.39 

0.69 

1.11 

1.15 

1.14 

-. 

. 

Cal/gm HGI - 

60 

62 

62 

7992 

8000 

7284 

8183 

47 

65 

7000 52. 

. ._ 
. . 



-.- UPPER SEAM - 2 . 

"i' 
4: 

FC &r& Cal/gm 

80.05 .38 0.88 

81.15 .37 0.65 

7848 

8082 

64 

63 

0.81 7974 50 

82.69 .41 0.90 8283 

80.32 .47 .0.&i 7956 

82.57 '.47 0.70 8222 

63 

-\.,_ “‘SW' 46 

\BW 3 

3.28 3.28 

2.98 2.98 

Seam 60 intercept 

Seam 60 intercept 

2.28 2.23 

no coal 

no coal 

6.74 12.33 

5.20 13.00 

/ 

6.10 13.30 79179 .38 

S&ion 80 

BR 32 2.80 2.78' 

-\ 
BR 17 2.~74 2.70. 

:BW .?8 3.00 2.91 

\ 
Bw"52' no coal - 

:=----- :- 
S&dt%ir90 

'\ I& .60 -- nq coal 

~-.~~ =jR 33 
. 

<;;; 3; 

3.24 _-_. _.___ 3.16 \ 

.y;: I!..: _. y;: 
. . '.~ 

3.60 

6.34 

3.26 

13.20 

12.76 

13.47 

.: 

_ -. -_ ._ 

8.+7 13 .bo 

5.30 13.10 

9.82 12.35 

-7-8.1.0 -37 

80.69 .3G 

77.00 .43 

. 

Section 100 

no coal 

-_ 

0.63 

0.91 

0.83 

-_- _ 

7732 

8186 

7704 

62 

60 

63 

3.98 3.86 ', 5.11 13.81 80.35 .38 0.73 .8222 

3.18 3.16 : 7.43 12.94 78.90 -46 0.73 7633 

3.14 3.07 3.64 12.70' 82.97 -41 0.69 8244 

3.05 2.93 8.71 12.79 ,77.53 .42 0.97 7798 

. . . 

62 



UPPER SEAM - 3 

Seam True 
' Drill Intercept Thickness % 

2 
~olct (m) (m) A!fh Yi F%c S J& 

\ Section 110 . 

BR 46 
\ 

no coal 

\ ,BR 34 2.84 . 2.77 8.76 13.17 

\~BR BR 35 36 ::z: 3.49 4.25 12.91 13.30 12.81 12.56 

‘\. BR 48 intercept on Lower 

Section 

‘\ \ BR 45 

120 

3124 2.17 27.84 12.32 

'1 BR 37A 2.80 2;70 8.30 13.48 

“, BR BR 37B 38 2.06 no Upper intercept 1.99 8.40 13.70 

Section 130 

‘1 

t 

BR 44 Seam 60 only 

BR 39. 2,48 2.44 8.95 13.70 

\ BR 40 Lower Seam only 

' BR 43 no coal _ 

1.64 6.10 13.20 

BR 41 8.45 13.35. 2.16 2.03 

2.26 19.30 12.81 

\ BW'51 1 40 1.34 .' 12.10 15.38 

77.92 

73.25 

73.36 

63.7.1 -38 0.95 6178 

77.29 .50 0.93 7721 

77.03 .50 0.87 7676 

'76.90 .43 0.35 -7594 64 

79.85 ,53 0.85 7756 55 

77.50 -41 0.70 7694 65 

6722 -44 0.67 6767 60 

71.90 .38 0.62 6950 63 

.34 0.55 

.22 1.03 

-42 0.78 

. . 

Cal/gm 

7762 61 

7467 64 

7426 64' 

53 

62 



UPPER SEAM - 4 

. ..-. 
Seam True 

E ii' 
Thickness - % 

$- 
(m) (m) A% Vt Fg 2 

Intercept 

Section 150 

BR 51 1.64 1.59 

BW 48A 2.64 2.56 

BW 48B 2.24 1.94 

3‘ BW 50 Seam 60 

BW 55 Marker "C" only 

12.70 13.10 73.58 .50 0.62 

8.10 13.53 

8.69 13.48 

77.48 -51 0.90 

76.87 .45 0.96 

2.27 

Seam 60 only 

Section 170 

Lower Seam only 

BR 55 not sampled 

- BR 57 Seam 60 only 
: 

Section 180 

BR 59 Lower.Seam only 

14.32 13.51 71.06 .52 1.11 6889 66 

Cal/gm w 

6789 63 

7643 -65 

7517 64 

. 



COAL QUALITY 

1. 
LOWER SEAM 

'. 
Seam True 

Drill Intercept Thickness % 
Hole (m) (m) A% Vi F! s & Cal/gm 

Section 40 ‘. 

. 

\ -‘BR 20 2.20 2.00 2.18 1.99 r 8.80 9.90 12.55 12.45 77.90 76.80 .55 .51 0.73 0.84 

7800 

- 

/z: 

7622 

2.52 2.52 14.60 i2.10 72.50 .53 0.80 7244 

BW 39 no information 

Section 50 

BR 49 Seam 60 

2.01 

'2.05 

2.38 

2.72 

. 

10.40. 13.00 75.60 .43 1.00 7612 

10.55 13.00 75.70 .63 0.75 '7633 

8.73 13.33 77.39 ;65 0.55 7953 

10.80 12.70 75.38 .52 1.13 7500 

Section 60 

no coal BR 30 . 

\ 

2 

BR 16 2.92 2.84 11.05 13.51 74.63 .49 0.81 7589 

BW 47 Seam 60 only 

BW 26 Seam 60 
.,,;\ 

only 
BR 28 2.34 2.34 8.40 12.50 78.28 .50 0.86 7836 

13 i i7 ;';; 2.49 3.30 3.87 4.67 13.16 13.88 81.51 81.02 -58 .40 1.23 0.66 8294 8224 

BR 1 2.59 2.59 4.72 13.34 80.83 .40 1.11 8183 

not sampled BW 42. 
BW 44 3.20 1 3.20 .. 5.38 .l2.99. 80.17 .38 0.88 8147 

BW 2 no coal : 
.,. 

. . 

kJ .‘.. ,.. ,. 

HGI - 

66 

68 

68 

57 

70 

66 

I 
. 

-- 



LOWER SEAM - 2 

Seam 

> 

Section 70 

3.80 

4.05 

True 
Thickness % 

(m) kh Vi Fg 2 J& 

,“_ 

. . 

2.80 6.10 13.33 79.95 .43 0.62 

2.68 5.10 13.95 80.15 .40 0.80 

2.66 5.50 12.80 ' 80.84 .44 0.86 

. . . 

3.77 10.40 73.26 75.81 .39 0.53 

3.99 10.82 12.70 j5.92 .35 0.56 , 

>BW 28 Only Partial Hole - drill rods stuck 

i-. BW 52 no coal . . 
- 

Section 90 

\;;; \ 

>BR ;; ;; 31 

no coal' 

.' 

4.30 3.88 4.19 3.81 : 9.00 7.06 :. 13.00 13.00 

77.30 .40 0.70 

78.94 .30 1.00 

BR 25 5.48 5,29 6.00 12.86 79.76 .32 0.98 

i. Section 100 

BR 24 no coal 

';' \ BR BR 23 22 4.30 4.23 4.17 4.20 8.20 6.60 13.40 13.75 77.65 78.93 .37 .38 0.80 0.72 

=' BR 21 5.24 5.12 12.80 .12.70 73.65 .36 0.84 
'._, 

.> BW 35/31 Stopped at Top of Seam 
.' . 

Cal/gm 

7961 

8115 

8184 

. 

7667 

7762 63 

7977 66 

8048 63 

7863 

7952 

7442 

HGI - 

73 

66 

55 



LOWER SEAM - 3 

Seam True 
' Drill Intercept Thickness % 

\ 
'& (m) (m) Ath ;i Fg & & 

1 

Section 110 
it . 

\BR 48 5.16 

Section 120 

BR 45' 2.20 

BR 37 '. 3.86 

BR 38 4.92 

\ Section 130 

Seam 60 

3.04 

4.14 

6.10 

no coal 
. 

Section 140 

4.09 

5.40 

5.52 

5.16 

1.47 

3,73 

4.90 

2.99 

4.08 

6.10 

5.75 

8.67 

5.32 

\BW 51 Upper Seam only. 

Section 150 

$4; ;; lyl; ;.;; 

. . 

BW 55 Marker "C" 

> 
BW 50 Seam 60 

3.75 13.58 82.00 .31 0.67 7993 

7.00 12.54 79.53 -36 0.93 7975 

4.70 13.70 80.57 .33 1.03 8215 

6.82 12.5? 79.94 -36 0.72 $01.7- 

9.15 13.66 76.31 .35 0.88 

5.00 13.70 80.30 .31 1.00 

7.50 12.97 78.75 -37 0.78 

13.25 12.20 73.75 .36 0.80 

6.19 14.10 79.10 .34 0.70 

10.25 12.95 75.70 .39 1.10 

5.20 13.18 80.78 .35 0.84 

6.50 13.27' 79.29 .32 0.94 

8.98 13;41 76.77 .37 0.84 

3.80 13.92 81.56 .34 0.72 8197 

6.00 13.59 79.55 .34 0.86 7817 

Cal/gm 

7472 

7813. 

7980 

7400 

8078 

7748 

. 3 

8017 

7999 

7629 

66 

63 

63 

63 . 

60 

110 

64 

61 

48 

65 

65 

60 

61 

. _ ..-,- __.-._-- __-_--_----- ..--.-- ._ ~_~ ~__-_ 



LOWER SEAM - 4 

Seam True 

b 
Drill Intercept Thickness 

(m) & Vi FE Hole (m) 

Section 160 

BR 56 Seam 60 

\ 
‘a 

BR 53 7.82 

\ BR 52 6.52 

, BR 58 Seam 60 

BW 54 no coal 

‘\ '"" 5! 
no coal 

._.. '. 

\ 

Section 170 

\ gR 55 4.84 
c 

BR 54 11.54 

BR.57 Seam 60 

7.04 3.90 12.79 82.75 

4.84 a.09 13.07 78.15 

/ . 

“. 

’ .‘._ ‘,._~ 

‘.__. 

4<24 5.70 r 13.66 80.02 

11.54 2.80 13.48 82.74 

-- 

Section 180 c 

i.SR 59 .6.08 4.66. 2.80 13.47 82.87 
5: :I: 
_. : 
::’ -: 
t: L : _ _: 

-. 

:=.--- ._ 

_. -. -. 

II .:. 
_ - 

: - 

_ _. 

% % 
_L. m Gil/sm 

.34 0.56. a222 

.36 0.69 7971 

.30 0.62 7976 

.3B 0.98. 8269 

.40 0.86 al66 63 

d 

63 

60 

65 

65 

._ 



. . . 

>. --. __ . . --: 
COAL QUALITY 

.--__- ..-._ sEAM 6. - -. -_. 

_ 
-L-- 

Seam True 
Drill Intercept Thickness 

(m) Ath Vz g: k .-!& Hole (m) 

Section 5U 

6.67 4.29 9.90 16.52 * 73.05 .37 0.53 7656 

Section.60 

\,L!; ‘1 .;; 6.56 7.06 6.88 6.48 .- TO.58 10.20 16.35 71.99 72.85 .29 .48 0.83 0.60 

\BW -26 5.88 5.81 10.52 :i6:60 17;06 71.43 .27 0.99 

Section-70 

'+Ry7 6.44 ;.;I ;;2; ;;A:. ;6.;; ii; ':A; 

\_"p? -7-oo *_ _ : * '. 
-930 i5.90 73.37 

-- 
.40 1.03 

9.'iO 15.94 -%I.-16. .30 0.80 
-- ___ _.. 

\’ 
Section 90 

._ - .,I 

. 

BR 33 7..36 7.17 14.70 15.34 69.13 .29 0.83 

\r,e,tion ,,--- = .---. - 

.BR 44 5.00 4.93 &Jl5 17.27 74.02 .33 0..;6 

._. . . 
.Section 150 

t') .Bw 50 6.48 5.61 ., 14.00 16.78 69.26, -39 0.56 

Cal/cm 

7678 

.7707 

7683 

7287 

7537 
. 

7722 

'7653 

7433 

7659 
_.- ~ 

7216 79 

j737 

7021 76 

.- 

HGI - 

72 

84 

83 

;7 

79 

82 

.?O 

-- 

: . 



SEAM 60 - 2 

-..-. 
Seam. True 

Drill 
>& --- Ca7/gm 

. . 
Section 160 

BR 56 not sampled due to low coat recovery 

BR 58 3.80 2.87 6.10 15.98 76.98 

Section 170 

‘\ BR 57. 3.20 2.42 6.50 15.88 76.76 

: 

. . _’ 

.43 0.89 7787 73 

.37 0.86 7795 80 

. 

: 

HGI - 



UPPER 
,. 

60 

Range 

Average 

Range 

Average " 

R&ge 

Average 

COAL QUALITY 
> 

RANGES AND AVERAGES 

Thickness RM Ash 
--A@.-- .I.?2 .' J%J 

1.34-4.25 

* 2.82 

1.47-11.54 

4.15 

0.4-1.4 

0.8 

0.5~112 

0.9 

3.3-27.8 12.2-15.4 63.7-83.0. .22-.53 6178-8283 

:a.1 13.2 77.9 I .41 7800 

2.8-14.6 12.1-14.1 72.5-82.9 .30-.65 7244-8294 

.6.9 1.3.2 79.0 .40 7910 

2.42-8.78 

5.87 

,0.5-1.0 

0.8 

.6.1-14.7 

.11.2 

I 

* 

15.2-17.3 

>16;1' 

69.1-77.0 

Zl .9 

.26-.4a 7021-7795 

.32 7550 

Calfgm 
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TECK CORPORATION 
STRATIGRAPHIC LOG 

OF 

BW - 33 

VERTICAL SCALE 1 : 200 
: 

PROJECT --B~8t$_T:_..&~~Rm-. LOCATION m’____ i---e---- ____ -__ 

HqLE NO --&‘&a.3 CORE SIZE ----AzXz _-__-_- DATUM ----------- _- __-___ 

CO-ORDINATES --__-.__ N ___- _‘--E DATE STARTED --~~ti&-8,-L%#-&- 

COLLAR ELEVATION --_---- - --- METRES DATE FINISHED -~(L~>-f,m/9&- 

HOLE ANGLE -:r%!: --TOTAL DEPTH __ e&L- -M. LOGGED BY ---&Lcl~.w-- 

I 
- 

2 
5 11 

- 
- 

MI 

Ak 

LITHOLOGIC DESCRIPTION 



TECK CORPORATION '~ 
STRATIGRAPHIC. LOG “~ 

OF 

D.H. BW-34 __--.- 

VERTICAL SCALE 1 : 200 

LITHOLOGIC DESCRIPTION 







.,, ,,- .~. 





TECK CORPORATION 
~STR,ATIGRAPHIC LOG 

OF 

BW-41 

V’ERTICAL SCALE 1 : 200 

PROJECT ___._ _____.. --_.-‘. ____. 
Burnt River LOCATION 5ukurl’ko Area 

HOLE NO _________ CORE SIZE -- _-me_.--em--- BW 41 AX DATUM _ _---__---_ ---- ---- 

CO-ORDINATES ______ -- N be-1 - -.E DATE STARTED ---Y--I- --,- __-- Jul I3 1980 

COLLAR ELEVATION -------_-METRES DATE FINISHED --.t-- ‘--.. -_-- Jul 14 1980 

HOLE I Al NGLE .w:QJ: - --TOTAL DEPTH, .%???- -M. LOGGED BY 6.6reen 

LITHOLOGIC DESCRIPTION 

- 





TECK CORPORATION 
STRATIGRAPHIC LOG 

VERTICAL SCALE 1 : 200 

PROJECT BURNT RIWZ _---_-_-- .___. -- _..._..- LOCATION QJKUNKA AREA __-- ____ ~_-__-- _.__ -.. 

HOLE NO -__--_- __ CORE SIZE --A!-----:.-me BW-43 DATUM _--_-___--_ -__- -mm: 

CO-ORDINATES ----_.-- N _-._-- -.E DATE STARTED ____ _ _.___ ‘- ---_ 

COLLAR ELEVATION mm---------METRES DATE FINISHED - ____ -_-- --_- 

HOLE ANGLE -:k?-?- _ --TOTAL DEPTH __ 1_2:? -- -M. LOGGED BY 0. l3REEi-l ” 
--_----- ____-_ 

LITHOLOGIC DESCRIPTION 

- 



























APPENDIX II 

BULK SAMPLE QUALITY 



. 

Teck Mining Cdrporation ' 

. . 

SAt’rPLE 

I.D. ADI1 

upper 3.4 
Seam ----. 

Seam 60 -6,2- 

Upper -_--- 
Dilution 
Rock 

Lower 
Dilutiqn 

-_--- 

Rock ' 

110 I’S’ 

0.i 
---- 

---- 

-. -----..--- -_. _---- _ __-- -_: -___ 

-.~ -----..--- - -..----- .----- - _----, 

6.4 13.1 80.5. - 
7 

-o,s_. -..--&6_..13.4 77 5 0 39 -----.----*-- ___- ---- _ ---_. 

-..---- -..--- _ -..- i-___-__--_ _ ____. 

8.6. 13.5 77.9 - 

----. 

16 4 71 2 D 36 ---L-..---- --..-- ----- _--- -_ 

. ..----- ---- _..__ ---_ ._-___ 
16:5 71.7 - 

..~----- ---- -__-- ---..- ----- ._-___ 
6.8 13.6 - 

0.6 ---- 

79.41 7.91'1.2.7 - 
.-. 

BULK SAMPLE OUALITk 

. 

BTU/LB SG' 
CALC : 

HGI BASIS 

14486 1.36 57 a.d.b. 
--e-s-_ _----..---- .--- --..-- - ----. 

------ - .--_-..___- .----- _______ -_ 

14588 - d-b. 

14235 1 36 65 _______ -. -_._- ___.._______ uL!?,- 

----r__ .----..- --_ .____ - ._________ 
14307 - d-b.. 

13546 1 38 -------.-2 _________ 2-.-3~dJ?:- 

---- ---.,--- -..---- ---- ---_ -__-- -_------ -----. -_-- ---- 
13641 - .. - - .. - d-b. d-b. 

I I I , 
'2 28 .------..- -'--. 49 adb -- __.._____-__ I-f-l- 

.---- --..----..- -_-.~----- -__-- __-. 

- - d-b. 

4421 1.97 60 60 1 a.d.b. a.d.b. .---- --..--- -_--_- ..-- -_- ---_- -______-. - _----- -. 
1 

.- -----..----_ __-_. _____ 1 ___-___-- 
4448 - -, _ d-b. 

- 

2.23 43 I a.d.b. --_-_____________. --___--__------ 

-- ----..----_ ---_. L--j ___----_- ___----_- 

d.b. __. .__-. - 

- t\ 

_- 

_- 

.- 

.- 

.- 

jiS d-b. 
.- Birtley Coal 

St Minerals Testing 
-2 ,,,,s ,.,,,,.g ,.,,,I r,.l.llli I.nc.l.l.llD ., 



LLltNI:. 

II 
PROJECT: 

LAB NO.: 

0 
:]y 

by 

. c 

0 

0 

n 
Ll 

0 

0 

0 
- 

I CLK IllN.!N~ ti&UUP 

BULK SAMPLE - SEAM 60 

6543 

WASHABILITY TEST ON RAW COAL CRUSHED TO -2” 

. 
HEAD RAW ANALYSIS 

_- 
CALC. 

ADM% MOIST% ASH% VOL% FC% S% f.S.1. BASIS 

A!,L -t?:Z ---- Lz.zL!!~~~zLz, ------- 0.36.- 1 ________ a_l!,b_, 

6.2 -_____ _ ---_ --------_---L--. ---- - _------ - ____ - ____ a_:c,b_, 11.0 15 4 66.7 0.34 - 

11.8 16.5 , 71.7 / 0.36 - d.b. 

SIZE AND RAW ANALYSIS , a.d.b. 

SI’ZE .FRACTION ti% 
CUHULATI VE 

RM% /iSH% VOL% FC.% S% F.S.I. bR% , ASH% 

_______________________ -2 _____ 7,1-e 2 " x 3/4" 19.9 0.8 16.9 75.2 0.30 1 19.9 7.1 ------- -- ----- ---- -----____------_ _-- -___- 

314% 318" 8 5 0 7 8 9 16 6 i3 8 ----------- -- ---- 2 ------r------z- ----- 1--_--- 1. -----I- _----- --- ___-- -- ____ Ivms 029 1’ 28.4 7 6 

---- __--_-__---____- ---------- -- __------_ -ZOll-- o-29 3/8"x 28M 53.0 _ 0.9 12.5 16.5 1 81.4 ‘10 8 ------------------------~--- 

-------------.___=__----:------:----~~:2-- 67.8 28~ x 1OOM 106 16 14 3 0.35 1 92.0 11.2 -_____--____---________ ----_ --- ____. 

100~ x D 8.0 1.6 17.6 16.1 64.7 0.52 N.A. 1oo;o 11.7 
. . 

w blT% i’2” = 6.8% , crushed to pass 2” 
. 

- 

SINK-FLOAT ANALYSIS,a.d.b.:2” x3/4” 
CUMULATIVE 

SG FRACTI ON WT% ASH% F. S. I. \fl% , ASH% 

* 1.30 30.6 1.9 2 l/2 306 19 ---------- ---- ---.-- - -----____----______ 1 -----r--- 

1.30 - 1.35 _ -------_----- - yLg _-_-21h_._~_lLe._-82~~---2~~-- 
1.35 - 1.40 8 4 g 8. l/2 go8 36 -____----_ -- ----- :--.---: ------------ --+-----1--. 

1 40 - 1 45 3 8 14.4 l/i 94.6 4 0 --2-_----z-------:- --------_ - ---- - -___- -- ____ I--- 

1.45 - 1.50 _ 1 1 ---__-------- ---2------t --___--- ----95J--.$?--. 18 6 l/2 

1.50 - 1.60 -0.5 25 4 i/2 g6 2 4 3 ------------------------~--------------~-----~--- 

1.60 " 1.70 0.3 36.7 l/2 96s 44 ---------- -- ------------ -- -__--________ 1. ----- '--. 

1.70 - 1.80 0.2‘ L24 NA 967 45 ----------------------~-~----~-~-------~-----~--- 

1.80 - 1.90 0.1 SO.'7 N A 968 45 -----------------------------~-~-------~-----~--- 

+1 .go 3.2 83.0 N.A. 100.0 7.0' 

Birtley Coal 
& Minerals Testing 



CLIENT : .TECK MINING GROUP 

BULK SAMPLE - SEAM 60 

6543 

4 
II 
.o 
0 
II 
0 
II 
ITI- 
0 
0 
II 
0 
0 . 
0 

n .- 

WiSttABILITY TEST ON RAW -COAL CRUSHED TO -2” 

1.60- 1.70 1.2 38.1 l/2’ 94.9 .5.5 

1.70~. 1.80. 0.8 47.4 l/2 95.7. 5.8 

1.80- 1.90 0.4 57.9 l/i 96.1 6.0 

+1.yo 4 1 3-Y 80.8 N.A. 100.0 8.9 

* 
.-- -.. . . 

Birtley Coal 
& Minerais Testing 

. 



a+- * * 

.CLlENT : .TECK MINING GROUP 

BULK SAMPLE - SE;tl 6d 

6543 

WA&As l&Y TEST ON RAW COAL CRUSHED TO -2” 

h r 

., 

Sink-Float A+lysis,a.d.b.: 28M 
I I I 

.G. FRACTION! WT% j ASH% 1 F.S. I 

- 1 7n 1 23.6 1 2.2 1 3 l/2 

I 1.70- 1.75 I 33.3 I 3.3 I 1 
. 1.35- 1.40 1 7-2 1 6.4 1 l/2 

9.6 10.8 1 N.A. 

I I I I I 
1.70- 1.80 1 2.7. 1 43.8 1 N.A. 1 92.01 8.9. I I I , 
1.80- 1.90 1.4 1 53.6 1 N.A. 93.4 9.6 

+1 .yo 6.6 1 78.9 1 N.A. 100.0 14.1 

i n 

. . 

l-l r 
FROTH-FLOATATION TEST,adb:’ 1OOM x 0 1 I I I 1 FIlUi,, “-8-1 Ir”IIULr\l I VE 
PRODUCT WI-% ASH% F.S.I. WT% 1 ASH% 

STACF 1 1 .26.3 1. .14.4 t N.A. I 26.3 1 14.4 

STAGE 11 7.9 17.3 N.A. 1 34.2 1 15.1 

TAILINGS 1 65.8 I 18.9 1 N.A. t 100.0 I 17.6 

_. 

* F.F. Parameters- Pulp density 
Reagent 
Dosage 
Conditioning Time 

: Stage 1 
Stage 11 

=lO% 
=4:l=Kerosene:MIBC 
=O. 50 1 bs/Ton 
=60 seconds 
=lst minute froth 

= 2nd minute froth 



0 
II 
0 
,o 
0 ‘. 

0 

0. 

CLIENT : TECK IllN ING GkOUP 
.L.gLL;: s. 

Eli 
:.-! 

PROJECT: BULK SAMPLE (A) seam 60(?5%1$ 

LAB ND.: 6588 

HEAD RAW ANALYSIS 

I I I 1 CALC. f 
ADM% MOIST% ASH% VOI L% FC% ( 5% [FSI 1 BASlS 

4.5 0.5 a.8 14.2 76.5 0.41 l/z a.d.b. 

5.0 8.4 13.6 73.0 0.39 - a.r.b. 

8.8 14.3 76.9 0.41. - d-b. 

II 

II . 

II 

SIZE AND RAW ANALYSIS,adb 

cUMULAT I VE-- 
SIZE FRACTION WT% RM% ASH% VOL% FC% S% FSI WT% 1 ASH% 

2" 'x 314" 16.6 0.7 1 6.1 12.7 80.5 0.37.1 l/2 16.6 6.1 

" 3/4" 3/8" x 12.5 0.7 7.9 13.6 77-a 0.35 l/2 29.1 6.9 
3/8" x 28~ 51.5 016 9.0 13.5 76.6 0.39 l/2 80.6 8.2 

28~ xl OOM 12.3 0.6 10.4 .!4.2 74.8' 0.45 1 l/2 92.9 8.5 
IOOM.' x o 1 7.1 0.8 12.9 14.8 71.5 0.55 N.A. 100.0 '8.8, 

SINK-FLOAT ANALYSIS,a.d.b.: 2” x 3/4" 



CLIENT 

PROJECl 

LAB NO. 

‘: 

TECK MINING GROUP 

BULK WWLE (A) Seam 60($%) + Upper (35%) + Lower(bO%) 

6588 
: , 

. 

‘- .: 

I I 
SINK-FLOAT ANALYSIS;qdb: 3/8’k28M 

CUMULATIVE 
S.G. FRACTION Wr% ASH% FSI WT% 1 ASH% 



I  ,  

.CLIENT : TECK MINING GROUP 

PROJECT: BULK SAMPLE (A) Seam 60(25%) ‘+ Upper (35%) + Lower (40%) 

LAB NO.: 6588 

. 

: . 

‘. : 

I I 

SINK-FLOAT ANALYSIS,a.d.b.:28MxlOOM 
CUMULATIVE 

S.G. FRACTE ti% ASH% ‘FSI WT% 1 ASH% 

- 1.30 1.6 2 42.21 1.6 

1.30 - 1.35 3.0 l/2 71.6 2.2 

..1.35 - 1.40 ,6.3 l/2 79..4 2.6 

1.40 - i.45 10.9 l/2 84.3 3.1 

1.45 - al.50 16.4 l/2 86.7 3.4 

1.50 - 1.60 23.1 l/2 90.1 4.2 

1.60 - 1.70 34.9 N.A. 92.2 4.9 

1.70 - 1.80 44.6 N.A. 93.5 ,5.4 
. ,.80 - 1.90 54.1 N.A. 94.6 6.0 

+1.90 77.0 N.A. 100.0 9.8 I 

42.2 

29.4 

7.8 

4.9 

2.4 

3.4 
2.1 

1.3 
1 .l 

5.4 

-7 

. 

I 

Birtley Coal 
& Minerals Tes&g 

FROTH FLOTATION TEST,adb:lOOMxO 
I 

WT% 

CUMULATIVE 

ASH% .FSI WT% 1 ASH% 

F.F. Parameters: 10% P.D. 
., Reagent .’ =h:l=Kerosene:MIBC 

Dosage =0.50 lb/Ton 
Conditioning Time =l minute 

Stage ‘1 =lst minute froth 

Stage 11 =2nd minure froth 
. . 

’ 



i 
0 . 

. 
CLIENT : TEtK MINING GROUP 

PROJECT: BULK SAMPLE (8) -COMPOSITE “A” (90%) + DILUTION ROCK”B” (10%). 

LAB NO.: 6590 .J 

I ” . 

i 

_. I’ 
: I_ HEAD RAW ANALYSIS / -’ 

..I , 

D 
0 
0 
0 
0 
1 
[I 

.C 



CLIENT : TECK' MlNlhG GROUP 

PROJECT: BULK SAMPLE (B) -COMPOSITE "A"(yO%) + DILUTION ROCK"B"(lO%). 

LAB NO.: 6590 

J 

" ,' 
. .?- 

I I 

. 

i-1 .go 1 12.9 1 82.6 1 N.A. 1 100.01 15.41 



LAB NO.: 6590 
-7:.- ~‘-. I. . ..~. . I . , 

‘... +,:.. . 
,..‘. 

DILUTION ROCK”B”(IO%). 

SINK-FLOAT ANALYSIS,adb: 28MxlOOM 
CUMULATIVE 

SG FRACTION wT% ASH% FSI W% 1 ASH% 

1.70 - 1.80 1.6 44.7 N.A. 30.6 5.3 

1.80 - 1.90 1.1 53.6 N.A. 31 ..7 6.5 

f 1.30. 8.3 78.7 ti.A: 100.0 12.5 
. 

1 I 
FROTH -FLOTATION TEST,adb:lOOMxO 

CUMULATIVE 
PRODUCT \a-% ASH% FSI wT% ASH% 

STAGE. 1 .44.0 9.1 ,1/2 44.0 9.1 

STAGE 11 10.0 15.6 N.A. 54.0 10.3 

TAlLlNGS 46.0 20.5 N.A. 100.0 15.0 

- F.F. Pa.rameters: 10% P.D.. 
Regent = 4: l=Kerosene:MI BC 
Dosage = 0.50 lb/Ton 
Conditioning iime = 1 minute 
Stage 1 = 1st minute froth 
Stage II = 2nd minute froth 



CLIENT : TECK MINING GROUP 

PROJECT: ANALYSIS OF RAW COAL, a.d.b. 

BURNT RIVEk SAMPLES 

I I J 
6590 
#2 B. Comp. 0.6 14.4 13.6 71.4 0.36 13231 N-A. 

65YO 
#3 B. Cbmp. .0.6 14.1 13.7 71.6 0.36 13293 N.A. 

: 
.I 

NOTES: 6588 -'new composite (35kg) made up from air dried 1/4x0 retains 
of 6541:6542"6543 =35:40:25 

6589 - new composite ( Skg) made up from'air dried 1/4x0 retains 
of 6544:6545:6546 =35:40:25 

6590 - new composite (3Skg) made up from air dried 1/4x0 retains 
of 6588:6589 =90.4:9.6 

- 35 kg split into 3 subsampIes #I,#Z,and #3 
- Approximately 10 kg each off #1,#2 and 93 packaged for 

-pick-up by John Wright‘ 

Birtley Cod 
& h4inerds Testing 



. 
TECK MINING GROUP 

PROJECT: BULK SAMPLE (A) Seam 60(25%) +. lJpper(35%)’ + Lower (40%) 

LAB+..6588 R . ,, . ., 

0 
0 
0 
0 
0 

L---- 
. : 

‘. . 
L__ 

- .__.._ 

. . 

MINERAL ANALYSIS OF ASH 

Si02 -Al203 Ti02 F&03 CaO Na20 K20 P205 SO3 

63.00 '24.44 1.;2 

MgO Undet. . 

1.59 2.04 0.90 1.46 1.42 1.06 1.25 -1.72 
.._ 

, 

--. 

0 : 

.. 

0 

_’ 

PROJECT: BULK SAMPLE (B) -COMPOSITE”4”(90%) +Of LUTION ROCK”B”(lO%j _ i 

LAB N0.i 6590 R 

0 
:. .. 

0 

_ 

. 

D, ,’ - MINERAL ANALYSIS OF ASH .- 

II 

Si02 A1203 Ti02 Fe203 CaO .MgO Na2.0 K20 P205 503 Undet. 

68.86 .21.29 1.12 1.40 1.32 -, 0.83 -o.gi 1.87 0.68 0.64 -1.07 

cz 

.__. 
.- 

: 
: 

II 

. . . . 


