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1. SLIMMARY 

n 
w 

During the period Auglust 2 - 14, 1982, a total of 7 testholes were completed 
on the Quinsam Property: 3 holes in Pit 3N and 4 holes in Pits 1, 2-3s. The 
total of 1017 feet (310 metres) is broken down as follows: 

Overburden Drilling and Casing - 136 feet (41.3 metres) 

Rock Drilling - 679.2 feet (207.1 metres) 

Coring - 201.9 feet (61.4 metres) 

These holes were designed to augment existing coal quality data with respect to 
chemical composition of clean coal ash, ash fusibility characteristics, and hardgrove 
grindability characteristics in the area of the first five years of mining. In addition, 
washability tests run on the samples would supply a useful check with the data 
generated in previous years by Luscar Ltd. 

Total cost of the program was $32,000. This figure does not i?clude any costs 
associated with laboratory testing or reporting of analytical work. 

Drilling and coring operations were undertaken by Ken’s Drilling Ltd., of Victoria, 
EL c. Laboratory testing and analytical work was conducted by General Testing 
Laboratories Ltd., (a division of Superintendence Car-npany Ltd.), Vancouver, B.C. 

The work was performed on Coal Licences 3670 and 6870 both of which are 
situated within Comox Land District. 

The specific National Topographic Series location is 92 F 13 and 94 F 14 with an 
approximate latitude and lo!gitude of 49’ 54’ and 125” 28’ respectively. 

The present owner of the coal licences is Weldwood of Canada Limited 

This report was originally submitted in August, 1983. 

. 
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FIGURE 1: LOCATION MAP, 1982 COREHOLES - 
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2. METHOD OF OPERATIONS 

2.1 TYPES OF EQUIPMENT USED 

2.1.1 Drilling Equipment 

One Bucyrus-Erie T-7000 drilling rig mounted on a tandem Mack truck was employed 
for all drilling and coring operations. This rig is powered by a 425 H.P. caterpillar 
diesel and is fully hydraulic with air over hydraulic controls. It uses compressed 
air as a circulating fluid which is delivered out of an 825 c.f.m./250 p.s.i. Gardner- 
Denver compressor. The rig is a top-head hydraulic drive and is mounted with 
a top-head casing hammer for overburden work. For rock drilling a Mission 5315 
downhole percussion hammer is employed. 

2.1.2 Coring Equipment 

A standard 10 foot long core barrel manufactured by Christiensen Diamond Products 
Ltd., was used. This barrel has an outside diameter of 5t inches and cuts P.Q. 
size core (3 inches in diameter). The inner tube is a split-type stainless steel 
tube which opens lengthways to allow the core to be retrieved. Insert-type core 
bits were used. Standard 5 foot long wooden core boxes were used for core 
storage. 

2.2 DRtLLlNG AND CORING OPERATIONS 

Drilling and coring operations ,commenced on each hole with overburden drilling 
and the setting of metal casing into bedrock. This insures that no loose pebbles or 
dirt material falls down into the hole from the mantle of glacial tilt overlying the 
bedrock. Overburden drilling in Pit 3N is particularly difficult because of the great 
amount of very hard basaltic and granitic boulders present in the till layer, which 
averages 25 to 30 feet (7.6 to 9.1 metres) thick over the pit area. While these 
boulders only average about 2 feet (.6 metres) in diameter, they are numerous and 
cause the bit to drill a crooked hole. In the Pit 3N area, the casing hammer was 
used to set the casing. The method used is to drill a slightly smaller hole just 
below the bottom of the casing with a tricone rock bit. The casing hammer forces 
the casing down behind the bit as the hole is being clrilled. The casing is equipped 
with a heavy duty drive shoe at the bottom to take the force of the pounding. 
The drive shoe actually cracks the boulders or pushes them off to the side as 
the casing is driven down. Care must be~taken however, to drill only a few inches 
below the drive shoe at any one time or the hole wilt tend to deviate from vertical. 
Also, so much pressure can be mounted on the casing that the drive shoe can collapse 
or partially collapse, which may make retrieval of the bit impossible and necessitate 
the abandonment: of the hole. 

In pit 1, 2-3 S, where the overburden is usually less than 20 feet, the open-hole 
method of setting casing is used. A much larger hole (ususally 8 3/4 inch) than 
the outside diameter of the casing (6 inch) is drilled directly into the bedrock, 
then the casing is lowered into it. The casing hammer is not needed. 



PLATE,I: CP-f-7000 Drilling Rig Drilling Through Bedrock to 
Corepoint, Pit 1, 2-35. 

PLATE I: Chicago-Pneumatic T-7000 Drilling Rig Drilling 
Through Bedrock to Corepoint, Pit 1,2-3s. 

PLATE II: Retrieval of Core Barrel Upon Completion of One 
10 Foot Run. 

“ .  



>‘,‘. 

PLATE III: Bottom of Core Assembly Showing Insert-Type 
Core Bit with Retrieved Core in Cents. 

PLATE IV: Breaking Down Core Assembly in Order to Remove 
Inner Barrel and Core. 



/ 
v 

/ 
V 

I 

PLATE V 

PLATE VI 

PLATES V and VI: Inner Barrel Removed from Assembly and Split 
Open for Removal of No. 2 Seam Core. 

A  .  .^ 
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c 

Once the casing is set, the drill pipe is fitted~with the downhole percussion hammer 
which is driven by compressed air. The~.co,mpressed ai.r ,is forced ,down, the,: inside 
of the drill rods through the hammer and ret&ns up the o&tsid&,of. &e.dyiII’pi,pe 1 
bringing with it the rock cuttings. This method of r&k drilling~’ is emplbyed until 
the depth of the first core-point is reached. The drilling tools are then tripped 
out of the hole and the coring equipment is assembled. 

Coring is oarried out only through the coal seams and through the immediate roof 
and floor of the seams which is usually mudstone. Normal insert bits are adequate 
for this fairly soft: material. These bits are equipped with high carbon steel 
inserts. 

Wherever possible, coring is terminated in mudstone or rock bands which are harder 
than the actual coal. This enables the driller to Ijam’ up the barrel, thus ensuring 
that none of the fractured or loose coal falls out the bottom of the barrel1 as 
it is being retrieved. 

2.3 SAMPLING MEiTHODS 

2.3.1 Drill Cutting Samples 

Samples of the drilling cuttings were collected as the rock drilling progressed to 
core point. Individual samples were taken over intervals of 10 feet in the sandstone 
formation overlying the No. 2 seam and over intervals of 5 feet in the siltstones 

c 

and mudstones bet:ween the No. 1 seam and No. 2 seam. The samples were placed 
in plastic bags labelled with the hole number and footage interval and stored in 
the Eirinco trailer at 6. C. Forest Products Camp 8. 

2.3.2 Core Samples 

Upon the completion of each core run, the inner tube is opened and the core is 
measured in order to determine the recovery. The core is then slid out of the 
barrel into the wooden core boxes, with styrofoam spacers inserted if core losses 
occurred. The core is then photographed. Detailed measurements of each lithological 
change and description of rock types, textures etc. are completed. 

The coal seams are then sampled according to the following criteria: 

(a) Coal: Coal zieams are sampled directly on the rock-coal contacts on both the 
roof and floor of each seam. These intervals include all parting material 
1 foot or less in thickness. In some instances where the No. 1 seam 
is comprised of two separate entities, these entities are sampled in- 
dividuelly. This occurs in Pit 3N where upper and lower plies of the 
No. 1 seam are separated by a major rock band greater than 1 foot in 
thickness; and in Pit 1, 2-3s where a dirty basal zone of the N~o. 1 
seam occurs. 
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(b) Partings and Dilution: In-seam partings greater than 1 foot in thickness are 
sampled i’ndividual,lv;~ ~‘Floor dilution kaniplei bf.: a thick- 
ness outlined in the 1982ifeasibiIity:study (~0.30:feet 
for the No. 1 seam and 0.20 feet for the No. 2 seam) 
are sampled individually. 

If a considerable amount of roof and floor material is present in the core, styrofoam 
spacers are inserted to represent the coal sample intervals and the box is then 
capped and stored.. If there is only a small amount of roof and floor material, 
this material is removed from the corebox and stored in a properly labelled sample 
bag. 

3. DURATION OF THE PROGRAM 

The 1982 core program was conducted between August 2 and 14, 1982. Prior to 
August 2, a week of extremely high fire hazard necessitated the postponement 
of the projected start-up date. Seven coreholes were completed as a result of 
the program. Table 2 illustrates the footage breakdown: 

Hole No. 
Overburden Bedrock 

Drilling Drilling 
ft. (In.) ft. (m.) 

Coring 

ft. (m-1 

Total 

ft. cm.) 

c 

QU-82-01 C 29 (8.8) 78 (23.8) 34.5 (10.5) 141.5 (43,-l) 

QU-82-02C QU-82-03C 18 44 (13.4:1 (5.5) 84.5 87 (26.5) (25.8) 25.0 34.1 (10.4) (7.6) 130.0 162.6 (39.6) (49.6) 

QU -82-04C 5 (1.5) 200 (61.0) 25.0 (9.1) 230.0 (70.1) 

QU-82-0X 10 (3.0:) 85 (25.9) 30.0 (9.1) 125.0 (38.1) 

QU-82-06C 10 (3.0:) 30 (9.1) 20.0 (6.1) 60.0 (18.3) 

QU-82-07C 20 114.7 (35.0) 33.3 (10.1) 168.0 (51.2) 

Totals 13ffi (41.3) 679.2 (207.1) 201.9 (61.4) 1017.1 (310) 

Table 2. - Footage Breakdown, 19&Z Core Program 

4. IMPORTANT ASPECTS OF THE PROGRAM 

4.1.1 cost 

At an overall cost of $31.34 per foot, the program was fairly costly but within 
acceptable limits. Jobs of a short duration are usually more expensive on a per 
foot basis. Longer jobs provide chances of greater concentration of equipment 
eg. two or three rigs Y.S. one, wider choice of equipment etc. 

c 
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TABLE 3 - COST SUMMARY 

Mobiiization: 
~” 2,50&~o : .’ ‘. ‘:‘, (“, ~,,1 ~,.. ~‘,T,,~, ~~ .‘; .) : 

..~ ..~.., ..~ 
Site Moves: 1,650.OO 

Overburden Drilling: 3,762.OO 

Rock Drilling: 7,513.oo 

Coring: 5,025.OO 

Downhole Consumables: 3,180.OO 

Supervision: 5,400.oo 

Vehicle Rent: 640.00 

Fuel: 197.00 

Crew Accomodation: 1,600.OO 

Field and Sampling Equipment: 403.00 

TOTAL $31.870.00 

4.1.2 Equipment Application 

The Bucyrus-Erie T-7000 is not one of the best rigs for this type of work, but 
is versatile enough and large enough that coring and drilling work to depths of 1000 
feet (300 m.) can be undertaken with confidence. However, the rig performs best 
in setting casing in glacial overburden and rock, which is what this particular rig is 
designed for. The rig’s biggest drawback is its very slow trip time. This is a 
function of the top-head hydraulic drive. Most exploration and coring rigs are 
designed with a rotary break-out table and a cable drum for winching the drill or 
core pipe out of the hole. this rig has neither and the time spent in tripping 
pipe is of major consequence in its overall performance. 

The conventional core system where the entire core assembly is a fixed part of the 
drilling string, is acceptable in this case where only small intervals (maximum 
30 feet) are to be cored, however the ten foot core barrel is too small for even 
this type of work. A, minimum barrel1 length of 15 feet would recover the thickest 
seam (No. 1 Seam) in only one run, rather than the two that the 10 foot barrel 
has to make. 

4.1.3 Core Recovery 

In general, core recoveries were acceptable. Recoveries usually averaged greater 
95% but in one of the holes only reached 76.6%. This hole was located in the Pits 
1, 2-35 areas and the lower recovery can be attributed to physical characteristics 
of the coal rather than equipment malfunctioning. 
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/ 
4.1.4 Hole Positioning - 

w Existing quality information in the pit ‘&eas gl’l&ed fcli”pr’ober”‘place’ment”of &rehtiles 
with respect to information gain, however the absence of geoptiysicai ldgging 
equipment on the program necessitated the positioning of the coreholes close to old 
drillholes sites where geophysical logs were available in 6 cases out of 7. The only 
hole where a geophysical log was not available proved to be an unfortunate example 
of why geophysica.1 logs are both desirable and necessary. This hole (QU-82-04C) 
showed the poorest core recovery and without a geophysical curve the identification 
of the type of material lost and the interval of loss occurred is both difficult and 

, questionable. 

5. GEOLOGY 

In general, the new coreholes did not reveal anything about the geology of the 
area than was already known!! The stratigraphy and characteristics of the coal 
seams is well documented as a result of the some 500 holes that have been drilled 
in the mining area. Complete descriptions of the drilled and cored intervals, and 
graphic logs are contained in the Appendix. However, a few comments about the 
physical characteristics of the coal seams and other observations that may be pertinent 
to the mining plan are in order. 

5.1 Pit 3N 

f The glacial till over the pit area consists of a sandy clay with a considerable amount 

cv 
of hard basaltic or granitic boulders, rounded to sub-rounded in appearance and 
closely-spaced, especially in the top 3 metres (10 feet). The boulders are usually 
.3 to 1 metre (1 to 3 feet) in’.diameter but larger boulders could be encountered. 
The thickness of this boulder till varies from 0 to greater than 30 metres (100 
feet) but in most areas of the pit aver,ages from 6.1 to 9.1 metres (20 to 30 feet). 

The sandstone overlying the No. 2 seam appears dark grey and in medium to very 
fine grained - even to the point of siltstone. 

The No. 2 seam is generally characteriezed in Pit 3N by a dirty coal zone at its 
upper contact .06 metres to .I9 metres thick (.20 to -62 feet). A certain amount 
of this dirty coal material will be lost during mining operations. 

The main part of the seam is characterized by a very hard uniform coal section 
with one or two very thin dirt bands (see graphic log). Pyrite material is quite 
visible throughout the seam on the cleat surfaces. In addition, occasional solid 
bands of fine-grained pyrite material up to one-half inch thick can be noted. The 
bands are lenticular and vary in thickness. They probably do not extend more 
than a few tens of feet in any direction before they disappear, but new ones higher 
or lower in the section could then appear. It is probable that most of this banded 
material could be separated from the coal in the preparation plant during the 
screening process,, but, in order to liberate the pyrite material on the cleat surfaces 
and on the bedding planes, the coal would have to be ground to a fine fraction. 
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The No. 2 rider :seam, of which only 1 core was taken, appeared dirty over hits 
entire thickness, with thin mudstone laminations throughout. Also calcite and p,yrite 
material was abundantly visible. The pyrite .material’ included fenses’-and nodules : 
of very fine grained pyrite and a large pyritic band :015 metres, thick ~(.F inche~s). 

The No. 1 seam consists of bright, hard fairly clean coal in both the upper and 
lower pii,es, although in some cases the lower ply, while being thicker can contain 
several thin mudatone bands. The upper ply usually contains only one thin hard 
mudstone band. The parting separating the two plies consists of softer, flaggy 
mudstone in its upper half and hard competent siltstone in its lower part. Sometimes 
the softer mudstone is not present. Calcite material as veinlets and on cleat surfaces 
and bedding plarves is common in the No. 1 seam. 

5.2 Pit 1, 2-3s 

The most important observation made in Pit 1, 2-3s is that both seams of coal 
in this area appear more fractured, softer and lighter in weight. This fact is 
evident by the poorer recoveries that were experienced here as compared to Pit 
3N. 

The till layer is minimal in most cases, although hole QU-82-07C encountered 
15 to 20 feet of till with some boulders in the section. 

The No. 2 seam in Pit 2-35 usually has 2 to 3 mudstone partings, some of which 
are very soft and crumbly. It is overlain by a massive, hard, coarse to medium 
grained salt and pepper sandstone, but usually a thin brown mudstone layer .I5 
metres to 1 metre thick (5 to 3 feet) forms the immediate roof. Pyrite material 
in the No. 2 seam is o.f similar appearance as the No. 2 seam in Pit 3N. 

The No. 1 seam while lhicker in Pit 1, 2-3s than Pit 3N is inherently dirtier, even 
in the main part of the seam. The lower basal unit (not present in pit 3N) consists 
of a sequence of finely interbedded and interlaminated bright coal dull coal and 
rock material (siltstone or mu&tone) which makes it very hard. The amount of 
coal material present in this basal zone varies with location. In all the holes in 
Pit 1, 2-3s the main part of the No. 1 seam appeared more fractured and softer 
than the holes in Pit 3N, as well as lighter in weight. In some cases fracture 
planes exhibited slickensided surfaces, which indicate some degree of structural 
stress or movemlant. 

The immediate roof and floor of the No. 1 seam consists of a mudstone which 
is variable in texture - in some cases these mudstones are quite silty and hard, 
while in other locations they are soft and flaggy and would rapidly break down 
when exposed to air and water. 
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APPENDIX I 

TABLE 4: SAMPLE INVENTORY -- 



/ 
V 

L 

QU-82-OlC 
II 

QU-82-02C 
II 

QU-82-05C 
II 

1 2.45 (.75 in.) 
2 0.20 (.06 III.) 

3 1.60 (.49 m.) 
4 0.20 (.06 m.) 

5 11.15 (3.40 m.) 
6 0.30 (.09 In.) 

3.55 (1.08 m.) 
0.20 (.06 m.) 

11.90 (3.63 m.) 
0.30 (.09 m.) 

3.625 (1.10 m.) 
0.20 (.06 m.) 

4.80 (1.46 m.) 

0.30 (.09 m.) 

0.90 (.27 m.) 

6.45 (1.97 m.) 

0.30 (.09 m.) 

3.90 (1.19 m.) 
0.20 (.06 m.) 

7.55 (2.30 m.) 
0.30 (.09 m.) 

3.80 (1.16 m.) 
0.20 (.06 m.) 

8.80 (2.68 m.) 

5.05 (1.54 m.) 

0.30 (.09 m.j 

2.47 (.75 m.) Seat No. 2 
SeamNo. - 

Floor Dilution 
1.62 (.49 m.) SeamNo. 2 Rider 

No. 2 Rider - 
Floor Dilution 

11.26 (3.43m.j Sean No. 1 
Seam No. 1 - 

Flcor Dilution 

3.56 (1.09 m.) Seam No. 2 
SeamNo. 2 - 

Floor Dilution 
12.05 (3.67 m.) Seam No. 1 

Sean No. 1 - 
Floor Dilution 

3.625 (1.10 m.) Seam No. 2 
Seam No. 2 - 

Floor Dilution 
4.80 (1.46 m.) Seam No. 1 - 

Top Ply 
0.30 (.09 m.) Top Ply - Floor 

Dilution 
0.90 (.27 m.) Seam No. 1 - 

Middle Parting 
6.67 (2.03 m.) Seam No. 1 - 

4.10 

9.32 

1.20 m. 

2.84 m. 

Bottom Ply 
Bottom Ply - 

Floor Dilution 

) Seam?& 2 
Seam No. 2 - 

Floor Dilution 
) SeamNo. 1 

SeamNo. - 
Floor Dilution 

3.95 (1.20 m.) Seam No. 2 

9.39 

5.05 

Seam bb. 2 - 
Floor Dilution 

2.86 m.) Seam m. 1 - 
Main Unit 

1.54 m.) Seam No. 1 - 
Basal Unit 

SeamNo. - 
Floor Dilution 



TABLE 4 (ccnt'd.) KJRE SAXPLE lNlZWXf, lb82 CORE PXGIWJ ,, ,;.,, :. 
j .~ ~. 

coRHioLE SAMPLE SXYPLE'IMCRNESS slYM'w- sN4PLF~cescRImm' 
NJ. ft. (m.) oft. ~.~(m.) ,~ ,..... ~.. .,.. 

QU-82-06C 1 14.40 (4.39 Tn.) 15.32 (4.67 m.) Seam No. 1 
II 2 0.30 (.09 m.) Sea.mNo.1 - 

Floor Dilution 

QU-82-07C 1 4.85 (1.48 m.) 4.87 (1.49 m.) Seam No. 2 
II 2 0.20 (.06 m.) SeamNo. 2 - 

Floor Dilution 
11 3 10.25 (3.12 m.) 10.28 (3.13 m.) Seam No. 1 

Main Unit 
II 4 5.85 (1.78 m.) 5.85 (1.78 m.) Seam No. 1 - 

Basal Unit 
II 5 0.30 (.09 m.) Seam No. 1 - 

Floor Dilution 
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COREHOLE LOGS AND DESCRIPTIONS - 



g&inxgJrfj 
CCL\I, LIMITED 

COREHOLE LOG 

GEOLOGICAL DESCRIPTION 

LITHOLOGY,COLOR,SIZE,TEXTUR&,H~PRDNESS,SHEARING,CONTACTS,BEDD~NG 



c 
ANGLE, ALTEFtATION,WETNESS, 



- 

COREHOLE LOG 

22 
CORE FOOTAGES 

w 
DRILLED RECOVERED L1THOLOGY,COLOR,SIZE,TEXTUAE,HI\RfflESS,SHEARING,CONTACTS,GEODlNG 

TOTAL SECTION TOTAL 
ANGLE, ALTERATION,WETNESS,CONTAMINATION. 



c 
COREHOLE LOG 

LITHOLOGY,COLOR,SIZE,TEXTURE,HARDNESS,SHEARING,CONTACTS,SEDDlNG 

ILL-L-L- 

EE - - 
i-. I - 

TOTALS 
I-- 

7 d I 100 “, % REC. &AN 

i I 100 : % TOTAL REC. SEAM 6) 



C()RFHfY F I nr, 

, 
c 



b 
LITHOLOGY COLOR SIZE TEXTURE HARDNESS SHEARING,CONTACTS,BEDDlNG 

II I I I I 
II I I I I I 

II I I I I I 

II I I I I I 

I I I 
w I 

TOTALS 
J$Q c/q. D a ioo = % REC. lvo. 1 

+ I 100 - % TOTAL REC. 



c. 

I 

. 

HARDNESS SHEARING,CONTACTS,GEDDlNG 



- 

3EHOLE LOG 

CORE FOOTAGES 

DRILLED RECOVERED , LITHOLOGY,COLOR,SIZE,TEXTURE,HARfflESS,SHEARING,CONTACTS,BEDDlNG 
22 
l-u. 

FROM TO I TOTAL SECTION TOTAL 
ANGLE, ALTERATION,WETNESS,CONTAMINATION. c 

TOTALS 
I- 



c-0..ii, LIJIITED - _-- 
COREHOLE LOG . . 

c 
GEOLOGICAL DESCRIPTION 

LITHOLOGY COLOR SIZE,TEXTUIIE,HAAfflESS,SHEARING,COt~TACTS,BEDDlNG 



, 
b 

GEOLOGICAL DESZRIPTION 

LIT~OLOGY,COLOR,SIZE,TEXTURE,H~~ESS,SHE~lNG,~NTACTS,BEDDlNG 
ANGLE, ALTERATIGN,WETNESS,CONTAMINATION. 

--I 
++t-t-tl---/ 

I I I I I I 
I I I I I I 

I 100 = 
TOTALS 

% REC. SEAM 

%, TOTAL REC. SEAM(S) 



























APPENDIX III 

GRAPHIC LOGS 



c . ‘,. 
, Hole Number: p , ,:: 2 3 / - Pit Number; ” TtT- ?d. 

Location: L ;,.,p /rl -yt y2-J 25’)1 ’ Li . -P rj/f Elevation: /a/12 42. 

- Page-l-of 2 

DESCRIPTION T- 
-- 

CORE COLUMN 

:ORE 
:CiMfEE( 

I_- 
.75-q 

i.45& 

Scale: I:20 
THICKNESS 

(ml 

‘21 h. 
.03 m. 
.r, w... 

.2/ r-0 
.di-. 

.38u. 

x REC. 

79: 
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DESCRIPTION 
SAMPLE 
NTERVA 

--- 
:0% 
:lWERi3 

CORE COLUMN 
I:20 Scale: 

q-L&G THICKNESS 
(ml 

% 
REC. 
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DESCRIPTION 
CORE COLYM! 
Scale: 

THICKNESS 
(ml 

% 
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APPENDIX IV 

PLATES 
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APPENDIX V 

FREEHOLD AND COAL'LICENCES 

HELD BY QUINSAM 





APPENDIX VI 

‘PLAN OF COREHOLES AND 

SOIL TESTING TRENCHES IN THE 

SOUTH PITS AREA 







QUINSAM CiiAf- LTD. 
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P;OTES ON DRILL CORE SAMPLE PREZAFUTION AND ANALYSIS 

Cores froro boreholes of circa. 75 mm diameter. 
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Notes on Procedure for Sampling and Analysis 

Cores from Boreholes of C. 75 mm diameter. 

1.0 Composition of the Samples 

Coal samples, previously prepared by the Project Geologist will be supplied 

in plastic sample bags each clearly marked with sample identification tags. 

Coal samples emanating from two of the three seams ie. No. 1, and 2, will be 

presented for testing and analysis. These coal samples will contain coal 

separated directly on the rock-coal contacts at both roof and floor of the 

w seam and as such will contain all in-seam.parting mxlrerial one foot or less 

in thickness. 

In-seam partings that are greater than o"e foot thick will have been 

excluded from the coal interval and sampled separately. 

Floor dilution smples will also be taken separately and retained for 

possible future analytical work. The dirty coal zone occasionally present at 

the base of the No. 1 Seam will be sanpled in.two bore-hole core samples and 

these samples will be identified accordingly. The purpose for this is to ob- 

tain separate float-sink test data in order that the impact of the basal zone 

on the washability and quality of the overall seam :my be assessed. The 

remaining holes to be drilled will be sampled as normal ie. main part of seam 



and basal zone sampled as a unit. Because some of the coal samples obtained 

will contain only a relatively small amount of sample material (ie. the No. 2 

seam in some cases and the No. 1 or No. 2 rider seam) the flowsheet will there- 

fore be required to be modified as described. 

2.0 Procedure on Receipt of Samples 

Refer to the attached flowsheet 1. 

The individuai seam samples should be collecte,d together still bagged and 

then carefully checked to ensure that no bags are missing or misplaced. 

The total sample should then be combined and air-dried before weighing. 

After weighing, the total sample should be hand fed to a jaw crusher with 

setting adjusted to 25 mm. / 
I( 

When all the sample has been passed through the crusher a circa. 10% split 

should be removed by cone and quartering to enable ~the raw coal analytical work 

described to be carried out. 

The remainder of the sample should then be sized as instructed and the 

resulting size distribution and corresponding incremental masses obtained should 

;: 



be reported to QUINSAM before proceeding to the fractional analysis or float- 

sink testing. 

Following clearance with QUINSAM the specified FOUR size fractions should 

be produced ie. 7.5 x 6.7 mm; 6.7 x 0.6 mm; 0.6 x 0.15 mm; and 0.15 x 0 mm. 

All but for the latter of these should then be used for fioat-iink testing 

as described in Flowsheet 1. 

In all instances emphasis should be placed upo'n urgently completing the 

compositing and subsequent analysis of the simulated product coal sample arising 

from the combination of the 1.7 R.D. float fractions. In crushing the 1.7 R.D. 

float fraction to 2.38 mm' (ie. 8 mesh Tyler) it is assumed that sufficient 

material will be obtained to conduct a Hardgrove Grindability Index test with- 

out impairment. If this is uncertain the sample material mustbe crushed to 

the AST?l specified top size ie. 4.75 mm (ie. 4 mesh). After completion of this 

determination, the HGI test sample material should be returned to the original 

sample and both thoroughly mixed before pulverizing. The same two machines used 

for the crushing and pulverizing steps should be used throughout the work. 

Instruction to proceed to the incremental float-sink analytical work should 

first be obtained from QUINSAN so as to ensure that this work is carried out in 

the desired order. 



Attention is drawn to the three footnotes on the flowsheet. 

Generally for a savlple to be suitable for the 2.~11 pro- of work as 

specified to be carried out at least kg. of sample would be needed. 

In cases where close to this amount is obtained (ie:.)80%) it should be possible 

to proceed with the program reporting any low masses or suspect analytical values 

in the work report. In those cases where insufficient sample is obtained the 

split may be omitted and the separation made at 1.7 R.D. only (after reference 

to QUINSAM). 

L 
3.0 Reporting of Results 

All analytical results will be carried out to the appropriate ASTM standard. 

Float-sink test results will be reported on a DRY-BASIS and therefore anal- 

ytical work should include moisture determination in order to provide for this. 

All Calorific Determinations will be as analysed (ie. not calculated from 

regression analysis) and results will be reported as Gross and Net and stated on 

a dry-basis in k.Cal/kg. 

Every QUIXSAM core sample (coal, floor and parting) will be number coded 



and each seam sample will have an appropriate sub-code number. This numbering 

system is described in attachment . All sample preparation work, test 

work and analytical work report sheets should include the QLJINSAM seam sub-code 

number assigned to the sample. QUINSAM may require to include data sheets in 

study reports and reference to their numbering system is therefore desirable. 

If specific company (SGS) procedures are adopted in any part of the sample 

preparation, test work or analytical work, these should be described in the 

final report for future reference. Also, a brief description of all major 

items of equipment used to carry out the work should be included, eg. Calorific 

Value determination: Parr Adiabatic Bomb Calorimeter, etc. NB. Attachment of 

a standard company brochure describing such would suffice if this information 

is included. Statement of Normal (SGS) procedures adopted to ensure the re- 

quired level of repeatability of sample analysis for each parameter determined 

should be included in the final report, together w:Lth a description of any 

internal or inter-laboratory analytical check procedures usually adopted. 

4.0 3eecificAnalytical Work Requirements -__ 

All analytical requirfments envisaged for this program of work have been 

incorporated into the flowsheets but further commen't may elucidate the specific 

QUINSAM requirements. 

w 



4.1 Petrography 

Petrographic work on raw coal samples may be required but the decision to 

proceed with this work will be partly based upon the composite product coal 

analytical data. Petrographic work will be ca&ied out by D.E. Pearson and 

Associates under the direction of SGS if it is decided to proceed. 

4.2 Chlorine 

w Determination of chlorine content isto be carried out on raw coal in 

order to eliminate risk of contamination by organic liquids. 
I 

4.3 Carbon Dioxide 

CO2 dete'rmination is included to provide for assessment of weathered/oxidized 

coal measures in conjunction with residual moisture content. 

4.4 Forms of Sulphur 

i Sulphur forms are required to provide an assessment of potential for 

1 beneficiation by removal of pyrite during coal cleaning and also to allow 

mineral matter content to be determined by use of ,the Modified Parr formula. 

I 



4.5 Free Swelling II& 

Although FSI haps not been requested, if when a~nalysing float-sink fractions 

an. indication of agglomerating character is obtained during the determination 

of volatile matter content, analysis for FSI should proceed with the sample and 

the result obtained should be reported. 

4.6 Ash Analysis 

Only the normal ten components should be analysed, ie. SiOz, A1203, Ti02, 

Fe203, CaO, MgO, Na20, K20, P205, and SO.,. 

4.7 Specific Gravity. (Relative Density) 

The standard bottle method should be used for .the determination of 

specific gravity. 

4.8 otiwrs 

All other analyses should be carried out to ASTM using standard procedures 

as specified. They are required for inclusion in the QUINSAM Project quality 

data base. 



5.0 Work Conducted )v Third Parties 

Analytical work to be carried out by a Third Party should be requested 

in writing and accompanied by this procedural document in all cases where 

more than a single quality parameter is to be determined. Reported data 

from Third Parties should be appended to the Final Report in addition to 

being incorporated into the body of the reported results. Authorization by 

QUINSAM is required for Petrographic work for which a formal estimate would 

be required prior to your dispatch of sample material to the Third Party. 

6.0 Retention of Sample Katerial 

Residual amounts of powdered coal sample should be retained for future 

reference in an air-tight stoppered bottle. If possible, a minimum of 100 g 

of each analysis sample should be kept an{ a listing should be provided in 

the Final Report of all such samples. 

. 
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QUTNSAPI DRIl,LTNG PI:OGRAPi AUGUS'I' 1982 _- ______ 

FLOWSHEET 2 DILUTION SAMPLES/IN-SEAM PARTINGS 
(but not including Basal Section No. 1 Seam) 

Core 

A 
Air Dry 

L 
Crush 25 mm 

I 
+ 

Weigh 

$ 
-' Split 

I 
v 

First 

El 

Analyse 
Step Ash 

Specific Gravit:y 
S&en -Ash Fusion T' 

-Ash Analysis' 
[----4---l -cv* 

4. 
25 x 0.15 mm 

L 
Weigh 

J 
SinkfFloaF 1.7 only 

:1 
SiAk 

I 
Weigh 

I 

Float 

4. 
Wei.gh 

I 
Q 

Analyse AnalYse (Sample permitting. If no 
do as if SG)1.9) 

0.15 x 0 mm 

L 
Weigh 

-Ash % 
T.S. % 

*CV if Ash is 
(60% only. 

Ash % 
T.S.% Coal 

Proximate 
Ultimate 
Total Sulphur 
Calorific Value 

Ash 
Fusion OxidjReduc. 

Chemical'Analysis 
. 

NB1. Moisture determination of all samples will be 
required to express results on a dry basis. 
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‘APPENDIX’WI I I 

STATEMENT OF AUTHOR’S ACADEMIC 

AND PROFESSIONAL QUALIFICATIONS 



STATEMENT OF (IUAL I F I CAT I ONS 

I, Stephen L.. Gardner, am a regi ster.ed Prnf essi onal 
Geolngist with the Arsuciatinn of F'rnfesaional Engineers, 
Geologists and Geophysicists nf Alberta since 197'7. 

I have A 4 year BSeiGealogy) Degree (1974) froni the 
University 0.f Filberta, Edmonton. 

I have bee-n an independent contract coal genlogir;t for 5 
years. I have been wnrI::ing in coal exploration on ti cun.tinuous 
basis since 1975. 

I awthorEc/ the report entitled "1982 Exploration F'rugram, 
Buinram Pro;pert:y" and supervised the 1982 field operations. 

My current place oC residence is 274 Westwood K’d., R.R. #3, 
Site ‘S’, Nanaimo, B.C. 

Pated this 6th day nf December, 1983. 

Signed , 

Stephen L.. Gardner, P.&sol. 
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C’LEAIU COAL - Arjh an<3lysis 

_ .._ 
c 

~~~p~p i 510% AL203 TX02 FE203 CA0 IMGO IUA%O N20 ,x205 CJJ% 

NO 4 % % % % % % % % % 

1 30.18 25. E5 0. 6G :t (-:. ” 4.5 17.13 0.5iFj 0.2% 0.10 0.34 5. C.8 
3 43. 44 27. El to. El4 ‘3. ‘is 1 3. 94: 0 ” 1~4 0.20 0. o-r 0.76 :3. 1’7 
4 50.4i) 32.31 0.84 2. 2’3 10. 74. 0.1~4 0.18 0.07 O.GZi 1 . 1. 3 

CLEAN COAL - Slagging 8: Fouling indices 

cniw . 
NO 



COW - 
NO. 

1 

3 

4 

ASH FUS I CiN TEt’iPERATURE DEG. F 

ATWWHERE INITIAL SOFTEN I NG HEMISPHERICAL FLilIG 
DEFORMAT I ON 

REDUC I NG 22i.4 2343 23;zz 2433 
OXIDIZING 236G 2514 2538 25s2i 

REDUC I NG 257G 2546 2E,G2 2E.-icl 
OXIDIZING 2536 2614 26.30 265G+ 

REWC II\IG 2c72<:* 2650+ 2650+ 2E.53 
OXIDiiiNG 2c50+ 2El0+ &&Gt 2&59t 

t 



CLEAN COAL - Fusibility of coal ash 

ASH FLISIDN TEMFERI;TURE BEG-C 

COW. ATMOSPHERE INITiAL SWTENING HEMISF’HERICAL FLLIID 
t\ln. DEFORMATION 

1 REGUC I TdG 124cl 12x7 1303 1333 
DXIDIZING 1293 .1375 1392 14QO 

3 REDtJC It+2 1410 1424 1427 1448 
DXIDIZING 14% 1434 1443 1454.t 

4 REOIJC ILK 144 1 1454+ 1454+ 1454+ 
OXIDIZING 14.54+ i4.5i++ i/is+ 1454t 
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CLEAN COAL - Ash ana’lysis 

CLEAN COAL - Slagging 8: Fouling indices 

C!mP . 
IV0 

3. 

SLAGG 11% FCUL 11% 

0.22 0.04 

AC:l’B/13AE:I: 
IRAT 1: (3 

0.24. 



Qw 
CLEAN COAL - Fusibili%y of coal ash 



ASH FIJSION TEtWERATUiiE DEG. ‘2 

COW I . ATtXISPHERE INITIAL SOFTEN I NG I-iEt:~IC;i’iiER TCK FLUID 
NO. DEFOR IMAT I Oi\l 

1 REDUC II’IG 1.435 1447 1451 1454+ 
OXIDIZIt~IG 1454+ 1454+ 1454-t 1454.t 
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