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1.0 SUMMARY 

Burnt Ridge Extension is the property name assigned by Crows Nest 

Resources Limited (C.N.R.L.) to a block of three coal licences in 

southeast B.C. The property is 10 air kilometres northeast of Elkford 

on the west side of the Fording River. 

In this region coal-bearing rocks of the Jura-Cretaceous Kootenay 

Group are preserved in the core of the north trending Alexander 

Creek Syncline (Fording Syncline). This remnant of contiguous coal- 

bearing rocks is referred to as the Elk Valley Coal Field. (Pearson 

and Grieve 1980). There are three major coal mines located in the 

Elk Valley Coal Field; the Fording Mine four kilometres to the north; 

Greenhills Mine three kilometres to the west, and the Line Creek 

Mine 20 kilometres to the south of Burnt Ridge Extension. The road 

and rail transport routes to the Fording Mine follow the Fording 

Valley at the eastern edge of the property. 

The Kootenay Group is divided into three formations (Gibson 1979). 

a lowermost Morrissey Formation, a middle Mist Mountain Formation 

and an upper Elk Formation with the Mist Mountain Formation 

containing mineable quantities of coal. A complete section of Mist 

Mountain Formation averaging 412 metres in thickness crops out on 

the property. It contains an aggregate thickness of 59.3 metres of 

coal distributed in at least 18 coal seams or coal zones. Rank of the 

coal varies from medium to high volatile bituminous. 
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Strata on Burnt Ridge Extension dip 45" to 65" east; 5" to 30" steeper 

than the topographic slope which forms the west side of the Fording 

River Valley; the property is therefore amenable to open pit mining. 

The in place coal resource for the property is about 80 million tonnes 

down to the elevation of the Fording River. Mineable reserves 

based on open pit geometry are 51.4 million tonnes with a stripping 

ratio of 3.8 to 1 using a 1.5 specific gravity for coal in place. This pit 

has its west wall on the base of the four lower seam and descends 

eastward to an elevation of 1490 metres at its deepest level. 

Crows Nest Resources Limited explored the property in 1979, 1980, 

1981, 1985 and 1986 prior to the 1988 project. The 1988 program 

involved the construction of 190 metres of road and the drilling of 

eight reverse circulation rotary holes for a total length of 974.5 

metres. 

2.0 INTRODUCTION 

2.1 Location. Phvsioarawhv. Access 

Burnt Ridge Extension coal propew, which forms part of C.N.R.L.'s 

"North Block" of coal licences, is located in southeast B.C., 10 

kilometres northeast of Elkford. Latitude 50" 05' and longitude 1 14" 

49' intersect on the property. (Figure 1) 

"North Block" is located in the physiographic region referred to as 

the Main Ranges of the Rocky Mountains (Holland 1964). The 
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property covers part of a north trending ridge on the west side of 

the Fording River. The west side of the ridge is grass covered and 

dips more steeply than the east slope which, except for patches is 

treed. The maximum height of the ridge is 2100 metres. A linear 

drainage pattern is established on the east slope where creeks are 

mostly small and seasonal. These creeks flow directly into the 

Fording River which meanders through a one kilometre wide valley 

whose elevation is about 1540 metres. 

A paved road connects Elkford to Sparwood. The Fording Mine has 

constructed a paved road from Elkford to its mine site four 

kilometres north of Burnt Ridge Extension and 22 kilometres from 

Elkford. The road and a parallel CPR rail line traverse the property 

where it overlies the Fording River Valley. Access to the ridge crest 

and upper slopes of the property is by a four wheel drive road 

which branches off the Fording Mine road three kilometres south of 

the property. (Figure 2) 

2.2 Coal Land Tenure, Propertv History 

Burnt Ridge Extension forms part of C.N.R.L.'s North Block Group 214 

which comprises licences 264 to 276 inclusive. Burnt Ridge Extension 

is made up of three of these licences (276,273 and 272). (Figure 3) 

The Licences are held by Shell Canada Limited and exploration is 

directed by its wholly owned subsidiary Crows Nest Resources 

Limited. Shell acquired the licences in 1978 when it acquired Crows 

Nest Industries (C.N.I.) through purchase. C.N.R.L. personnel started 

mapping North Block in 1978 (Horachek and Fietz 1979), more 
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detailed mapping was undertaken in 1980 (Morris 1981 ). In 1981 a 

major program of detailed geological mapping (scale 1 :2000), road 

construction and drilling was undertaken (Ryan 1982). The 1985 

program consisted of drilling a 323 metre HQ diamond hole. The 

1986 program consisted of the construction of 1730 metres of new 

road and the drilling of two NQ holes for a total length of 501.4 

metres (Ryan 1987). The 1988 program consisted of 190 metres of 

road construction and 974.5 metres (eight holes) of reverse 
w 

circulation rotary drillix. The total cost of the program was 
/- 

$69,517.92 details are in Table 16. 

2.3 Summary of 1988 Exploration Activities 

New road and drill sites were slashed (Sept. 1 - Sept. 12). Road 

construction and site preparation was accomplished in Aug. 31 to 

Sept. 12 using a D8 cat. Drilling lasted from Sept. 12 to Sept. 27. All 

holes were geophysically logged. Coal samples were analyzed for 

raw Ash and FSI at the C.N.R.L. lab and for 1.6 wash prox and 

sulphur at a commercial lab. The new road and drill sites were 

surveyed by the C.N.R.L. survey crew. The new road and drill hole 

survey locations are reported in Tables 1 and 2. Exploration activity 

occurred on Licences 272 and 273. 

3.0 GEOLOGY 

3.1 Reaional Geoloav and Stratiara~hv 

North Block is located within the "Main Ranges" of the Rocky 

Mountains. This area is characterized by major northeast directed 

thrusts and associated north-south trending folds that stack and fold 
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TABLE 1 

1988 DRILL HOLE LOCATIONS GROUND LEVEL 

HOLE NORTHING EASTING ELEVATION 

RDH 88-1 

RDH 88-2 

RDH 88-3 

RDH 88-4 

RDH 88-5 

RDH 88-6 

RDH 88-7 

RDH 88-8 
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TABLE 2 

SURVEY COORDINATES 
1988 ROAD CONSTRUCTION 

(OUT EDGE OF ROAD) 

EASTING NORTHING ELEVATION 
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sedimentary rocks ranging in age from late Proterozoic to early 

Tertiary (Price and Mountjoy 1970). 

Coal-bearing rocks of the Jurassic-Cretaceous Kootenay Group 

were disrupted by this tectonism and now survive in the cores of 

major synclines and in separate thrust sheets. Surviving coherent 

areas of the Kootenay Group define the three major coal fields of 

southeast B.C.: the Elk Valley, Crows Nest and Flathead coal fields. 

North Block occupies part of the Elk Valley coal field. This coal field 

has been mapped by Pearson and Grieve (1980), Grieve (1981) 

and Grieve and Pearson (1983). Regionally it is sandwiched 

between the north trending Borgeau thrust to the west and the 

Lewis thrust to the east. The coal-bearing rocks are preserved for 

the most part in the core of the Alexander Creek Syncline and an 

en, echelon smaller syncline to the west. The hinges of these folds 

plunge gently north or south forming culminations and depressions 

along the axial traces. (Figure 4) 

The stratigraphic nomenclature of the Jurassic-Cretaceous coal- 

bearing rocks of southeast B.C. (Kootenay Group) has been 

reviewed by Gibson (1979). This report adheres to the 

nomenclature suggested by Gibson (1979). Uable 3) 

The Fernie Formation is composed of dark brown recessive 

weathering mudstones that, near the top of the unit, alternate with 
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fine-grained sandstones, and contains an upper Jurassic marine 

fauna. 

The Kootenay Group is subdivided into three formations. CTable 3) 

The lowermost, Morrissey Formation is subdivided into a lower and 

upper member. The upper Moose Mountain Member is a distinctive 

and critically important sandstone marker which is comformably 

and abruptly overlain by the coal-bearing Mist Mountain Formation. 

The Moose Mountain Member is a grey-weathering, medium- 

grained, massive sandstone that was deposited in a shallow marine 

beach environment. The Mist Mountain Formation is composed of 

sandstone, mudstone, siltstone and coal; it was deposited in a 

deltaic environment that contained large swampy flood plains. The 

uppermost, Elk Formation is composed of sandstone, siltstone, 

mudstone and thin coal seams and is considered to be a product 

of an alluvial plain depositional environment. 

The Lower Cretaceous Cadomin Formation of the Blairmore Group is 

present to the south of the property in the core of the Alexander 

Syncline. It is composed of resistant chert pebble conglomerate 

derived from possibly braided stream and alluvial fan origin. 

3.2 Stratiarawhv of Burnt Ridae Extension 

The Moose Mountain member of the Morrissey Formation is a 

resistant medium-coarse grained sandstone unit cropping out along 

the ridge top of the properly and provides a western geological 

boundary to the area of economic interest. East of this unit is the 
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Mist Mountain Formation consisting of rhythmically interlayered 

mudstones, siltstones, coal seams and medium to fine-grained 

channel sandstones. These strata dip uniformly east with values 

ranging from 10 to 70° but averaging 50". The general outcrop 

pattern of coal seams is not overly complicated by folds or thrusts, 

although on a more detailed scale seams thicken and thin along 

strike, rock splits appear and disappear, and minor thrusts fold and 

disjoint the seams. The Mist Mountain section is approximately 410 

metres thick. The upper section is dominated by recessively 

weathering mudstones, coal and siltstone whereas the lower 250 

metres of section is characterized by three thick channel 

sandstones (#2 sandstone, #4 sandstone and #6 sandstone 

respectively). 

At least 18 seams or coal zones greater than one metre thick occur 

within the Mist Mountain section. Seams 18 (or above) to seam four 

are separated from the lower three seams by 100 metres of 

noncoal-bearing sediments. Obvious footwalls to pits would follow 

the floor of four seam or six seam which is one of the thicker seams 

in the section. 

The Elk Formation overlies the Mist Mountain Formation with a 

gradational contact, which on Burnt Ridge Extension is placed at 

the first occurrence of buff, weathering-resistant sandstone which is 

usually found above seams 13 to 17. 

GEl GA2 
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3.3 Structural Geoloav 

The property occupies part of the west limb of the north-trending 

Alexander Creek Syncline. Further to the west the limb is broken by 

the north striking Erickson Normal Fault which down-drops beds on 

its east side. The east limb of the Alexander Creek Syncline is 

complicated by the Ewin Pass thrust (also called the Fording thrust). 

Beds strike uniformly north-south and dip east on Burnt Ridge 

Extension. Dips vary from 35 - 45" in the west near the Moose 

Mountain sandstone to 45 to 65" near the Elk contact. This change 

in dip may reflect a steepening of beds towards the core of the 

syncline. 

Local east-dipping, west-directed thrusts are common in the lower 

part of the Mist Mountain section. They are evidenced by intense 

fracture zones up to one metre thick, drag folds and minor 

displacements in which the upper plate moves relatively westward. 

These thrusts probably formed at the same time as the Alexander 

Creek Syncline in response to a room problem in the core of the 

fold. Minor fold axes related to these thrusts trend northeast or south 

with shallow plunges; slickensides scatter widely, but a majority 

plunge easterly. To date, no significant thrusting or folding has been 

observed above #4 sandstone. 

The strike of beds in the Upper Mist Mountain is usually in the range 

of 340° to 01O0, with the dip varying from 40" to 65". The small 
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variation in strike implies a'shallow plunge to the Alexander Syncline 

in this region. 

3.4 Litholoay 

Lithologies in the upper section are very variable along strike and no 

attempt has been made to illustrate non-coal lithologies on the 

1 :I000 map or the 1 :I000 scale sections. If the Elk contact is 

arbitrarily placed at the first appearance of prominent sandstone 

then it does not occupy a constant stratigraphic level. True sections 

to the north and south contain a thicker package of non-sandy 

rocks than the true sections adjacent to hole DDh 85-1. It is not 

possible to explain this thickening of the Mist Mountain section by 

thrusting, consequently it is ascribed to changes in lithology. 

In detail the lithology of the Upper Mist Mountain is composed of 

bands of coal, mudstone and siltstone, often sequenced together 

to form small coarsening upwards cycles from two to five metres 

thick or thicker fining-upwards cycles. Sandstones are the least 

abundant rock type in the upper section. 

3.5 Com~uter Modelling 

The project has been modelled using the Mincom Miner2 system. 

Topography, all drill holes, trench location data and lithology data 

have been entered. (Tables 4 and 5 in Enclosure 1 )  To date quality 

has not been entered. The modelling package can only accept 

vertical drill holes. To overcome this constraint programs were 

written on an IBM PC which plot inclined holes and then calculate 
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and plot partial vertical holes for segments of the original inclined 

hole. Data from the PC program is then in a format which is 

acceptable to the Miner2 system. Table 6 and Figure 5 (both in 

Enclosure 2) illustrate the output from the PC programs. The Miner2 

plots the partial vertical holes in sections. The PC plot illustrates the 

effect of using different dips and strikes for projecting bedding from 

the original inclined hole into the vertical holes. 

The computer has minimal information for modelling the geology, so 

to construct the computer model imaginary holes were entered (99 

series Tables 4 and 5) using geology estimated from hand drawn 

sections. Once the computer model is satisfactory, it is then possible 

to generate sections, reserves and quality plots. When more drilling 

is available the 99 series holes will be removed from thedata base. 

A computer generated topography map (Figure 6 Enclosure 3) 

shows the location of all trenches and drill holes, the exploration 

roads that traverse the upper part of the coal section and the trace 

of all the upper seams. 

The geology of the lower part of the coal section has not changed 

from the 1986 geology maps previously submitted. Computer 

sections down to six seam are provided in Figures 7 and 8 (Enclosure 

4). 
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4.0 COMPUTER MODEL OF GEOLOGY 

5.0 COAL QUALITY 

5.1 1988 Coal Quaiitv 

Samples from the rotary drill holes were analyzed for raw Ash and FSI 

at the C.N.R.L. lab at Line Creek. Rese~e samples were forwarded 

to Loring Labs Calgary for 1.6 SG float, prox analysis, FSI analysis and 

some sulphur analyses and some ash chemistry analyses. 

The results for the 1988 drill program are presented in Table 7A and 

sorted by seam in Table 7B (both in Enclosure 5). Quality from pre 

1988 drill holes is presented in Table 8 (Enclosure 6) with corrected 

seam names. The 1986 to 1981 trench data with corrected seam 

names is presented in Table 9 (Enclosure 7). The 1980 trench data is 

not effected by the seam name changes introduced as a result of 

the 1988 drill program. 

Tables 7 and 8 are formatted into raw and wash paired lines for 

each sample. The field titled "T" for type contains an R for raw 

sample or W for wash sample. The SG field has SG of insitu raw coal 

at 6% H 2 0  or SG of float for wash data. The R/Yld field contains 

core recovery if applicable on raw line and float yield on wash line. 

All data is entered at ADM which is air dried basis; and -1 signifies no 

data. 

The data is sorted and averaged on a by seam basis in Table 10 

(Enclosure 8). Averages in these tables are numeric averages not 
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weighted averages and therefore should only be used for rough 

comparative purposes. 

Table 11 provides a summary of the prox data. All seams are good 

metallurgical coal. Seams 11 and up are high volatile bituminous in 

rank. 

The washing characteristics of the seams appears to be good. Raw 

ashes range from 36% to 25% with yields in the range of 65% to 75% 

for a float ash of about 10%. Coal recoveries are maintained at 

about 90%. (Figures 9 and 10) 

Six ash oxide analysis were performed; the results are reported in 

Table 12. Baselacid ratios are generally low. Elemental 

concentrations calculated to a 9.5% ash base indicate moderate 

phosphorous values. Calculated CSR values range from poor to 

good. 

Coal quality data in Tables 7 and 8 is presented using the drillers 

picks for seam tops and bottoms. The actual seam locations which 

were used for computer modelling were obtained from the 

geophysical logs and are presented with the drill hole location data 

in Table 13 (Enclosure 9) and summarized in Table 14. 

The geophysical logs with cementing certificates are in Enclosures 

10 - 17. Details of the logs are in Table 15. 
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TABLE 13 

SEAM THICKNESS DATA SUMMARY 

DRILL HOLES 
TRENCH DRILL SOUTH NORTH 

AV AV 

SEAM T H I C K  THICK 86-1 88-5 88-7 88-6 88-4 85-1 88-3 88-8 88-2 86-1 88-1 

Thicknesses are coal only (splits >.5m removed) and are intersection 
lengths. True thickness is about 1% to 3% less than intersection 
thickness. 
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8 9 O 4 l O i  jbl 



TABLE 15 

CENTURY GEOPHYSICAL GEOPHYSICAL LOGS 

J J 

J J 

J J b' 

JJJ J 

J b' 

b' 

J J 

J J 

THRU RODS 
GAM 

HOLE +NEUT 

GAM 
NEUT 
CAL 
DEN 
DEV 

OPEN HOLE 
GAM GAM GAM+NEUT GAM+DEN GAM DEV 

DEN+CAL +NEUT +DEN+= +CAL (EXP) +DEV TABLE 

= GAMMA LOG 
= NEUTRON LOG 
= CALIPER 
= DENSITY 
= DEVIATION 



5.2 Individual Seam Characteristics 

Table 14 provides information on coal thicknesses. Coal thicknesses 

are not hanging wall to footwall; separate coal bands greater than 

.5 metres are summed to provide an estimate of coal by seam. Drill 

holes were drilled perpendicular to strike at tilts nearly perpendicular 

to dip, consequently, intersection lengths are about 1 to 3% greater 

than true thicknesses. Individual seam quality is in Table 10. 

Seams correlate quite well log to log, the inte~ening stratigraphy 

has a number of sands which range from 2 to 10 metres in thickness 

which can correlated. Seam 9 is the most distinctive seam; seams 

above and below change their log fingerprints but tend to occupy 

the correct stratigraphic interval. For the present no attempt is 

made to identify minor thrusts within the section and all changes in 

seam character are assumed to be stratigraphic. 

All seams wash well with good coal recovery. (Figures 9 and 10) 

Ash and FSI data indicate that all seams have good % petrographic 

reactives in the range 70 to 80% on an organic basis with no 

significant variation with stratigraphic section. 

Seam 6 outcrops on the exploration roads and was intersected in 

holes 88R-2 to 88R-8 (1988 drilling). The seam is thickest in the centre 

of the property around hole 85-1 but thins to the north and south. It 

is a composite seam usually composed of three sometimes four 

coal bands. The average thickness from drill holes is 8.16 metres 

(coal only) the thickness ranges from 5.62 metres to 12.58 metre 
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(coal only). Thicker intersections were located on exploration roads. 

Seam 6 is the thickest seam in the upper section. Numerically 

averaged quality is given in Table 1 1. The seam is good 

metallurgical coal with good FSI and acceptable sulphur and 

phosphorous. 

Seam 7 usually has a distinctive rock split in the middle; the average 

thickness of the coal is 1.91 metres. In trenches the split has a 

distinctive vellow weathered colour. 

Seam 8 is a single seam in some holes but in others is similar in 

appearance to 7 seam. The average thickness is 2.16 metres (coal 

only). This seam and all seams above are high volatile bituminous. 

Seam 9 is the most continuous and uniform in appearance of the 

upper section seams. The average thickness is 3.91 metres it washes 

well to a low ash and has a high FSI. 

Seam 10 is mesent in the south but absent in the north. 

Seam 11 is usually composed of two or more splits; the average 

thickness (coal only) is 3.44 metres. It has good quality except for 

the possibility of high phosphorous. 

Seams 12, 13 and 14 form a coal rich part of the upper section and 

it is difficult to correlate individual coal bands. The designation of 

120, 12b, 13a. 140, 14b is designed to provide flexibility for modelling 
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in the computer. The coal thicknesses for these seams are seam 12. 

2.72 metres; seam 13,3.11 metres; seam 14, 1.71 metres. Quality for 

these seams is good though the 1.6 float ash is somewhat high. 

Seam 15 is intersected in the north and south of the property and is 

best developed in the north where it is a single coal band. The 

average thickness is 4.16 metres. This seam has a volatile matter 

content dry mineral matter free basis of 32.1%. quality data for 

seams above 15 is sparse. 

Seam 16 is thin and intermittent. 

Seam 17 is intersected in the north and south of the property and 

has an average thickness of 3.07 metres. 

Seam 18 is intersected in one trench and hole 86-1 and has an 

average thickness of 2.4 metres. 

COAL RESERVES 

No new calculation of reserves incorporating the 1988 drilling is 

available. The 1988 drilling indicated that 6 seam is thinner than 

anticipated but that some of the seams higher in the section are 

thicker than expected. There exists potential for a small pit on the 

topographic spur drilled by hole 85-1 and down to 6 seam. 

Additional reserves may exist in the upper part of the section and 

north of hole 86-2 at lower elevations toward the Fording River. 
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7.0 PROGRAM COSTS 

Program costs are outlined in Table 16. Total costs $69,517.92. Road 

construction costs include cut work for site preparation and slashing. 

Labour costs include C.N.R.L. permanent staff costs and temporary 

hire costs; labour costs are arbitrarily assigned 50% field 50% office. 
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TABLE 16 

Dimensions 

(where applicable) 

Unit Cost 

(where appl icable)  Category of Work 

Geoloqv H a ~ ~ i n q  

Reconnaieaance 

Detail  

Surf ace 

Underground 

o the r  (specify) * 

Method 

Grid 

Topographic 

Other (specify) 

Road Construction 

On L icenun  No.. 

Access t o  

Surface Work 

Trenching 

Seam Tracing 

Crosscutt ing 

Other (specify) * 

Underqround Work 

Test Mi t .  

Other Working. * 

Dri l l inq  

Core 

Diamond 

Wireline 

Rotary 

Conventional 

Reverse Circula t ion 

Other (specify) * 
Contractor: L C C T  

Where Core Stored: U/A 

Other Work: (speci fy  d e t a i l s )  *: r r U L k d  C ~ Q A S W  
I 

Reol-tion Work (Permit Y )  : L 54- 

ON-PROPERTY COSTS 

OFP-PROPBRTY COSTS 

TOTAL EXPENDITURES 

DATE : SIGNATURELPOSITION: 
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