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1.0 INTRODUCTION 

2.0 

Tent Mountain is situated in the S.B. part of Alberta and 

straddles the inter-provincial boundary into S.E. British Columbia. 

(See Index Map - Appendix 1) 

Coleman Collieries Limited have coal licences Nos. 21 and 22 

totalling 378 acres in British Columbia with exploration and mining 

agreements with Crows Nest Industries covering Licence 412 and Kaiser 

Resources Limited part Lot 4859. 

At the present time the Company operates 2 Surface Mines 

on Tent Mountain, the No. 4 Pit wholly in Alberta and No. 3 Pit partly 

in Alberta and partly in British Columbia. (Mine Permit !Jo. 108). 

Extensive exploration work has been carried out since 1973 

to date comprising core drilling, trenching, adit work and surface 

geological mapping. A total coal reserve of 85 million raw short tons 

has been proved down to the 2,000 ft. cover line, on the East Flank 

of Tent Mountain. 

This coal reserve has a surface mine potential of some 

3% tons, 22m B. C., 13m Alberta, the remainder being allocated for 

underground mining. A prospectus on the proposed development to extract 

these reserves at Tent Mountain was submitted to the British Columbia 

Department of Mines in March 1977 - and the Alberta-Energy Resources 

Conservation Board. 

The following text outlines the exploration work carried 

out in British Columbia during the 1976 program, both on our own licences 

and adjacent licences. (See Plan App. 111) 

E X P L 0 R A T I 0.11 - 1976 

Following on from the 1975 program, surface napping has been 

. . . . *... 2 



Exploration - continued 

extended from the Company's Licences 21 and 22 through to the Corbin 

Road. 

Seam Nos. 2.4 and 5 as described in the 1976 Report were 

followed through the area and exposed by hand trenching and D6 Bull- 

dozer. 

Adits were driven in the No. 2 and No.4 Seams along strike 

to a distance of 186 ft. and 245 ft. respectively (See App. 1V) 

A bulk sanple, approx. 7 to 10 tons, was taken from each 

seam, No. 2 Seam, 33.4 ft. true thickness, No. 4 Seam 18.4 ft. true 

thickness, and washed in the Birtley pilot washery in Calgary. 

Proximate analyses were conducted on the raw and clean 

coal with samples being sent for carbonisation tests to U.S.A. and 

Japan. 

The analyses were as follows, at a 1.60 sp. gravity with 

froth flotation to the -28 mesh fraction:- 

'No. 2'Seam Yield Ash P.S.I. ~Sulphur VIM. Btuilb. 

Raw 29.8 3 

Clean 61.4 15.1 4 0.66 26.1 13,500 

'NO. 4 Seam 

Raw 29.6 3% 

Clean 69.8 11.3 5% 6.56 24.8 13,400 

A total of 1,980 yards (1.12 miles of new access road was 

made to gain access to the Adits and drill sites, with 0.12 being on 

the Company's licences. 

A tofal of 13 drill holes comprising 12,473 ft. of NQ and 

HQ core drilling was carried out with 1,861 ft. (3 holes) on the Company's 

. . . . . . . . 3 
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Exploration - continued 

3.0 

licences and 10,612ft. on the adjacent Xaiser holdings. 

Diamond drilling was contracted out to the Tonto Drilling 

Company, Vancouver using 38-1, 44-4 and 44-6 wireline skid-mounted 

drills, 

All the holes were mechanically logged by Rake Oil, Calgary 

for Gamma Ray Neutron, and Sidewall Density tests. 

Coal cores vere sent to Warnock Hersey, Calgary for proximate 

analyses, the results tabulated with the drill hole data for each hole. 

Detailed surface mapping of the area has been carried out 

and an up-dated geological interpretation made by our Consultant geologist 

Mr. P. Dyson. 

Geological sections, structure maps and the topographic& 

map are currently being drafted and will be forwarded within the next 

2 weeks as an addendum to this report, 

All the core is stored in the Colenan Plant site in 5 ft. x 

1 ft. wooden boxes, marked with EIole and Box No. 

EXPLORATION-1977 

Based on the proposed surface mining plan, a small program 

of infill drilling is anticipated this coming season, to determine seam 

structure details within the pit design. A further 2 adits in Seams 

No. 5 and No. 6 are planned to supplement the quality information obtained 

from drilling programs. 

A supplemental plan of operations will be submitted within 

the next 2 weeks. 

. . . ..a 4 
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Exploration - 1977 continued 

4.0 

5.0 

'RESERVE ESTIMATE AND QUALITY 

As outlinad in the introduction, a total in-situ reserve of 

85.16 million raw short tons has been estimated down to the 2,000 ft. 

cover line, split between Alberta 44.16m tons and British Columbia 41.Cbn 

tons.with recoverable coal estimated at 29.Om and 30.813 tons respectively. 

The estimated quality from each seam is given below: 

RAW ANALYSIS 

SEAM NO. Ash F.S.I.. 
-- 

2 29.2 2.5 

4 28.0 3.0 

5 25.4 4.0 

6 23.0 5.5 

Kaiser (Canada) Engineering are presently designing a Coal Prep- 

aration'plant to effectively wash the seams to a metallurgical blend. 

'SURVEY PR'OCEDURE 

The area was mapped to a scale of 1" = 200' by photo gram- 

metrical means, after survey control points were established by Burnett 

Resource Surveys Ltd. prior to flying. 

The Universal Transverse Mercator grid, the Alberta Township 

Grid System and the #4 Pit Grid system are superimposed on the plans. 

. . . . . . . . 5 
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Survey Procedure - continued 

The British Columbia - Alberta inter-provincial boundary 

monuments established by H. W. Cautley D.L.S. in 1914 were used as the 

base lines forthe Tent Mountain surveys. From these base lines a network 

of stations were established by: 

(4 triangulation 

(b) Distomat and Tellurometer 

Cd traverse surveys 

AlI drill holes, trenches and road systems were traversed 

by theodolite from base lines and points plotted by co-ordinates. 

Mile Post 6 of the McLatchie meridian has been tied in to 

the above grid system and this meridian line forms the west boundary line 

of Licences 21 and 22. 

The local #4 Pit grid system is based on a grid north line 

of 7O 10' 00" West of Astro North with Monument 89F having coordinates 

of 1828.45 ft. east and 1751.02 ft. north with an elevation of 7,048.7 ft. 

All,cross-sections are drawn throughout the area on this 

84 Pit Grid system at 500 ft. intervals. 

The U.T.M. co-ords. for Monument 89F are 2.187,591.36 ft. 

east and.18,014,031.66 ft. north elevation 7,048.7 ft., with the U.T.M. 

north line being 1' 48' 00" east of Astro North. 

6.0 ~STATEMENT OF QUALIFICATIONS 

"E/W. Beresford: Exploration Manager 

Qualifications: Certified as Engineering Technologist (Mining) in Alberta. 

Qualified Mining Surveyor (1956) with Higher National 
certificate (U.K.) Mining & Geology 

City & Guilds Final in Surveying, Mining & Geology 
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Statement of Qualifications - continued 

Experience: 

Surface Coal Mine Manager's Certificate (Alberta) 

Coal Mine Surveyor's Certificate (Alberta) 

Professional Engineer of Alberta (Pending examination) 

From 1951 - 1969 working for the National Coal Board 

in various capacities as a Mining Surveyor and Mine 

Planning Engineer with win experience in underground 

mining but with some open-pit experience. 

From 1969 - 1977 employed in the coal industry in 

Western Canada for McIntyre Mines Ltd. and Coleman 

Collieries Ltd. in Planning, Geological and Exploration 

work, including Environmental aspects of mining. 

Experience in the coal industry amounting to 26 years. 

‘~C.A. Braizoni - Gegoldgist 

Degree in Geology fron University of Calgary (1974) 

and employed as Geological Assistant with Coleman 

Collieries since March, 1975. Previous experience 

in coal exploration and open-pit work with Kaiser Resources 

Ltd. 

Professional Geologist of Alberta (Pending) 

The compilation of this report including field and'drilling 

supervision was carried out by Mr. E. W. Beresford with 1 

the assistance of Mr. C. Brazzoni. 
I 

The geological interpretation and final presentation 

was checked out and agreed by the Company's Geological 

Consultant Mr. P. Dyson. 
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Statement of Qualifications - continued 

1 
Signed: -4d /!uwA@ . 

E. N. Beresford, .E.T, 
Exploration Manager 

April llth, 1977 
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“ALVATION OF WORK: COST STATEMENT 
(5%. 21. R.C. Reg. 4X,75) 

ON-PROPERTY COSls: For period 
January 25th 1976 

from - - ------to- *Fe!L..-, 192.. 

1. OPERATOR’S FEES, SALARIEJ, AND WAGES: 
*~~pm&c ye6 “.er.&~g”” 

PmfcaioMl and technical 
2 $105 32 S,%? -- ---_- -_..___- 

Machine opcmtm and support ’ . _ 6 92 35 3.220 ----- -.-.- 
winas (+ Fireboss) 3 $137 39- ~!Lw.~ 

~cr(5Urveyors) ~2 - s5- 0 -1__.._- 1 360 

ntal qxmor~S emu r-21rZL 
Z.tXNRACTORS AND CONSLRTANTS: 

Nohela Lo&&renie) D7 cat Dozer 
- 

y&z-- 
B.iiiGon--------D6 car. Dozer 

__-_.-- 
2.060 

--__ -- 
TO.LO Drilling co. ICd. Dia.' Drilling 37,540 _______ __...__~___.._.___ ~.~_~__~_~_ -.--- 
P; nyson Co"s"lCa"rs Geoloeical 1ncerpretarioo. 2,500 

3. EOUIPMENT AND IiWl’R”MENT5 USED: Owned..--.- Rcnted~- 

si-?.y I”str2L”t4 -Pm - 
Owned by Coleman Collieries Ltd __- .._. -..-.-..-._- -..-- .-- 

Do cat Dozer bed by ” ” 2,500 - 

800 Ga. water Truck (4 x 4) II- IS " " 71020 -- 
3,000 c.f.m. compressor ca1*ary Rentals 2.065 

4. - CAMP COSTS: - 

Fwd 



I \ 

.- -__- 

.- 
- 

- .  - r  - . - -  

- - - - - - - - -  

-  . . - -  - - .  

---.. ----..-..----- ___..___ 

SUMMARY . . 

On-pqmy ems ..- ..__..._.___.-- -.- ..-... -_..- .._ - ._.._ ..__ $A!!., 649 __... -. 

OK.prop+ mm ~~~~~...~ -.- ____...___: _____ -- .__.__.__.. -..-.- s r!?!-?!x.~. 

Total costi, 9 ..?!0~‘?4~~.-- 

Smkmcnl of mm v@icd by. 
B. Walton 

..-.._. ~._~ ___ - . ..______.._. __-.-_._~ ._______..___ _._ -_.-- .___.__ 
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‘, Exploration - 1977 continued 

4.0 'RESERVE ESTLMATE AXE QUALITY 

As outlined in the introduction, a total in-situ reserve of 

85.16 million raw short tons has been estinated down to the 2,000 ft. 

cover line, split between Alberta 44.16m tons and British Columbia 41.Om 

tons.with recoverable coal estimated at 29.Om and 30.81~ tons respectively. 

The estimated quality from each seam is given below: 

RAW ANALYSIS CLEAN - 1.60 Sp. gra\ 

SEAM NO. Ash P.S.I. I Ash F.S.I. Sulphu: 

rity with froth Flotation 
if -1oOM 

Vo1.M. B;T.U./lb. Yield 
-- -- 

2 29.2 2.5 14.40 4.0 0.65 26.1 12,500 62.3 I 

4 28.0 3.0 13.30 4.5 0.52 25.4 13,000 63.0 

5 25.4 4.0 9.00 5.5 0.33 25.9 14,000 67.70 

6 23.0 5.5 6.88 7.5 0.34 27.7 13,800 82.63 

Raiser (Canada) Engineering are presently designing a Coal Prep- 

aration'plant to effectively wash the seams to a metallurgical blend. 

5.0 ~S'U R V E Y PROCEDURE 

The area was mapped to a scale of 1" = 200' by photo gram- 

metrical means, after survey control points were established by Burnett 

Resource Surveys Ltd. prior to flying. 

The Universal Transverse Mercator grid, the Alberta Township 

Grid System and the #4 Pit Grid system are superimposed on the plans. ! 

. . . . . . . 5 
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COLFMAN COLLIFRIES LIMITED 

TD-76-86 190'1 

- ; 

No core (tricone casing) 

August 3&t, 1976. 

1 . 

Mudstone/siltstone, dark in color, few Interbeds of lighter fine 
grained sandstone, fractured and weathered. 

. .,_ 34.0' - B.C.A. - 213~ 

Interbedded dark mudston&siltstone with lighter fine grained 
sandstone, X-bedding, wholezone is quite broken with weathering 
evident (iron staining). 

: . 'B.C.A.@s approximately 20* :. 
: . .. , 

Sandstone, light grey color, fine-medium grain&., interbeds of dark 
mudstone,. X-bedding evident, hairline fractures with'calcite infilling, 
core is generally broken with weathering evident. 

.$5.0*': med.-coarse grained - B.C.A.*s - 10' - lS" 

of'sone H.W. of coal, very broken gouge. 
._ ~'. 

COAL ZONE 

. 
. 

Possible Actual 

2.8' 2.8' 
. ' 2.9' ~3. ! 0 

rrM.i* - 107.0' 
107.0'. - 110.0' 

110.0' - 113.0' 
113.0' - 116.5' 
116.'5' - 119.5' 
119.5' - 122.5' 

-- 
. 45.3' 42.4' 

122.5' - 126.0' 
126.0' - 129.0' 
129.0' - 133.0' 
133.0'~- 138.0; 

138.0' - 142.0' 
142.0' - 145.5' 
145.5' - 149.5' 

3.0' 3.0' 
3.5' 3.5' 
3.0' 3.0' 
3.0' 1.3' 

3.5' 3.4' 
3.0' 3.0' 
4.0' 4.0' 
5.0' 5.0' 

4.0' . 4.0r 
3.5' .3.2' 
4.0' 3.3' 

‘Recovery 93.6% 

-Description 

Clara-durain 
First 1' hard claro-durain 
remaining slurry of coal 
and water 

broken claro-&rain 
hard claro-durain pieces 
broken claro-durain 
remaining bone type coal 

slickensided 
hard claro-durain pieces * 
hard claro-durain pieces 
claro-durain 
claro-durain, odd small 
vitrain parting 

broken claro-durain 
'broken cla.ro-durain i 
broken claro-durain 

. 

. 

149.5* - 162.0' Hudstonc/siltstone, dark few laminae of lighter very fine groined 
sandstone intcrbcddcd, slickensided fractures, whole zone is 

. gcnorally heavily fractured, some carb. material. 

i- 
:;I 151.0' - B.C.A. - lS" 

2 182.0' ; N.Q. core . 

182.0' - 189.0' Sandstow, light grcy color, very fine - fine grained 
lomlnm, X-bedding. 

18R.O' - B.C.A. - 31° 



. 
. 

2’ 

TD-76-86 Continued . . . . . . . . . . . . . ..f*.........***.............*....................... 2. 

f-' 
189.0' - 197.0' Carbonaceous shale. : . 

L_ 
197.0' - 248.0' Mudstone/siltstono, dark color, few sliikensidcd fractures, odd 

hairline fracture with calcite infilling, odd small carb. parting. 

I .' 226.0' - lighter sandstone partings appearing 
~- B.C.A. - 31' 
- sandstone portion increasing down section 

248.0' - 269.0' 'Sandstone, med. grey, very fine - fine grained, X-bedding, few 
'> hairline fractures tiith calcite infilling. 

_' _a ,264.O' -.sandstone lightens in color and coarsens to 
..' fine - medium grained - B.C.A. - 34* 

. . : . .. '., ;.. _" : . 
.' _. . . -' . 

269.0' - 484.0; 
, 

Mud&one/&tstone, dark color, hairline fracture$ with'calcite 

: '. infilling, odd slickensided fracture, bedded zones. : 
. . . :- 290.0' - zone becomes slightly sandy 

. 
. . : 300.0" : small 4" coal parting 

. ..' * 303.0' 
Sept. 3/76 

- 304-o* 
- . 

- broken shattered core, sandy appearances 
. tends to disappear ‘ ; -~ 325.0' - 3.C.A. - 15' 

. 1' 329.5' - 330.5' - shattered core, numerous small fractures, 
caldte infilling 

\ ,338.O' - 344.0' - generally broken core, no shattering 
- I 382.0' - sandstone partings and leminae appearing 

. . ‘lighter colored, fine grained .~ _ 
. _~ ..: 

386.0' ~sandstone disappears 
411.0' - 412.0' - broken core' 

: : 

416.0' - 417.0' - badly broken.core, increase in the'number " - 
: 

_.- .'~ a29.0' 
of.hairline fractures with calcite infilling~. ..:I_,z, 

- few lighter fine-very ftioe sandstone lamj.n& 

: - : appearing - B.C.A. - 21 
.~ .445.0’ - fracture with calcite infilling (1") with .~ ! .' ' 

numerous associated hairline fractures 

.~ : ~.~ above md below main break Y‘ 
~~447.0' - numerous fractures with calcite.infilling ., .: _ 
452.4' - fracture, calcite infilling rapprox. VI 
-468.0!.- small amounts of carb. material starting 

to appear 
. 

. '. 
: . 

484.0' - 49o.ot COAL ZONE 
,.. 

Possible Actual Description , : 

484.Q' - 487.0' 3.0" 3' broken claro-durain with 
2" shale piece 

487.0' - 490.0' 3.0' 2.5' 'broken claro-durain . 
. 6.01 3.3' 

,c-- 
Reco&y 55.lx - - 

b-~ 490.0' .I, - 495.3' Shale (carb.1 split. 



TD-76-86 Continued . . . . . . . ..I...................................................... 3. 

!--- ,, 495.3’ - 507.5’ COAL ZONE 
L-. Possible Actual 

. . * 

-.. . . 

495.3’ 
'500.0' 
504.0' 
507.81 
517.0' 
519.0' 

.' 521.5' 

. 523.5' 

- SOO.0’ 
- 504.0' 
- 507.0' 
- 517.0' 
- 519.0'. 
- 523.5' 
- 523.5' 
- 527.0' 

. '~ 527.0' - 53o;o' 
. . . . 

530.0' - 531.0' 
-1~. ,.;,::,~ ,...,,. ~., - 531.0' * 535.0' 

".- "': -Y ..' ,535.O' - 539.0' 
'. 

.- 539.0' : 540.5' 
. . . :. 

540.5' --546.0' 
546.0' - 549.5' 
549.5' - 554.5' 

. 554.5' - 556.5' 
.556.5' - 557.5' . - 
557.5' - 560.0' 

.560.0' - 563.5' 
563.5' - 568.5' 

4.7' 
4.0' 
3.0' 

10.0' 
2.0' 
2.5' 
2.0' 
3.5' 

-3.0' 

1.0' 
4.0' 
4.0' 

1.5' 

5.5' 
3.5' 
5.0' 
2.0' 
LO' 
2.5' 
3.5' 
5.0' 

568.5' - 571.0' 2.5' 
571.0' - 576.0' 5.0' 
576.0' - 578.5' 
578.5' - 882.0' 
582.0' - 584.0' 

584.0' - 586.5' 
586.5' - 587.5' 

2.5' 
1.0' 

92.2' 

Recaveq 70.6% 

2.0' 
: 2.6' 

2.6' 
8.4'. 
1.6' 
1.8' 
1.8' 
2.9' 

1.7' 

.4' 
1.4' 
1.7' 

.1.3' 

4.2' 
2.6' 
2.9' 
0.0' 
.6' 

1.6' 
1.4' 
4.7' 

2.5' ' 
4.9' 
2.4' 
3.1' 
2.0' 

1.6; 
-4' 

65.1' 

Description 

broken (very) claro-durain : 
claro-duwin 
claro-durain 
shale split 
broken claro-duraln 
broken claro-durain 
slurry of coal and water 
broken claro-durain, few 
hard.pieces 

broken claro-durain, small 
2'1.shale split 

shale remaining . 
slurry of coal and H20 
hard pieces claro-durain 
remaining 

shale band first 1' 
. rest claro-durain 
claro-durain (hard) 
broken claro-durain 
claro-durain 

. .: 

shale and coal I 
98% shale remaining 
claro-durain 
first 1' shale, rest 
claro-durain 

claro-durain 
claro-durain 
claro-duraln 
claro-durain 

: 

claro-durain, 3" shale 
split 

hard claro-duraln \ 

claro-durain ._ 
..- 4 ._ 

::. 
. 

987.5' - 592.0' Mudstone, dark, few small coaly partings, slickensided fractubes. 

592.0’ - 599.0' S,andstone and mudstone interbedding, X-hdding. 

B.C.A. - 60° -~ few hairline fractures . . 

599.0' - 630.0' Mudstone, dark, odd sandstone parting, very fine giained light . 

; gray, cdd slickensided fracture, few coaly partings becomes silty 
down section. 

603.0' - 603.5' - fractures with calcite infilling %" - %" 
614.0' - 616.0' - badly broken core with coaly partings 

626.0' - becoming sandy 



i . , 

TD-76-86 Continued . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..*....... 4. 

/- 

I^‘.. 
\-. 

630.0' - 640.0' 
. 

640.0' - F311.0* 

. . 

: 

. 

,.. 

_ . . -. , 

. 

w-hg 
.,700.0' - coarse - very coarse grained 

763.0' '. - B.C.A. - 39O, zones .of medium grained sandstone 
interbedded but generally coarse - very coarse 
grained - 

195.0' - 603.01 i numerous coaly partings, few slickensided 
fractures . 

814.0' - B.C.A. - 43O 
.* - 

817.0' - 8h2:81 COPi ZONE . 
r- 

.’ . 

~Possible Actual Description 

817.0' - 821.0' 4.0' 2.9' 
821.0' 

claor-durain,hard pieces 
- 824.0' 3.0' 2.8' claro-durain 

'824.0' - 826.0' 2.0' 1.2' claro-durain, iast .4* shale 
826.0' - 828.0' 2.0' 1.9' claro-durain 
828.0' - 833.0' 5.0' 5.0' first 1.0' shales, rest 

.~-* -‘pi Sept. 14/76, 

Sandstone, medium gray color, 
lnzeasinq down section. 

very fine-fine grained with grain size 
. *;.:,.. 

Sandstone, lighter grcy than above, fine-medium grained, hairline 
fractures with calcite infilling, odd slickersided fracture, 
X-bedding. 

665.0' - 667?0' - siltstone parting, dark color with calcite 
filled fractures, largest + 

I . 
.._~ 

673.0' - calcite filled fracture ti with associated 
hairline fractures 

69i.01 
678.0' - B.C.& - 3Z" 

- 693.5' - numerous mudstone clasts, sand becomes coarse 
grained, with odd coaly (small) parting 

. 
: 

842.8' - 855.5' 

. 

T.D. 855.5' 

. 

claro-durain, &te hard 
833.0' - 836.0' 3.0' 3.0' hard durain 
836.0' - 840.5' 4.5' 3.8' 'claro-durain, hard pieces 
840.5' - 842.81 2.3' 2.2' 

zz 
claro-durain+ hard pieces 

22.8r m- 
Recovery 88.4% ; 

._ * L'.. 
. 

Mudstone, dark in color, odd slickensided fracture, few lighter 
colored very fine grained sandstone interbeds appearing down. 
section. 

852.0' - B.C.A. 36' 
. : ' 

*. . 

. . 

: 

r 
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knock !-hey Professional Servicei Ltd. 

COLEMAN COLLIERIES LTD. 

Report of Analyses of; . 
-: 

’ 

. 

. 

., ‘.. 

. 

7-D - 76 -,a6 

6 l 

93.6 “/o 

L 

17.0 

104.2 ’ ‘1 

149.5 ‘9. 

Hole No. 

Seam No. 

% Core Recovery 
. 

% Raw Coal Ash - 

Footage From - .- 
.- 

‘To - 
Lab No. -’ 76 - 9004 

.~ 

. . 

CLEAN COAL COMPOSITES - Analysis - % Dry Basis 

‘. 

Size Separation Weight Ash I. Volatile Sulphur FSI St,, 

XX228M 

. ..2a X 100 M 
1.60 Fit.. 75.0 

. . 

. 

5.1 .’ 30.8 0.48 5!4 14,i94 

. . 

-7.. 
.- . 

‘,. 

: 

. . 

, 

. 

,. 

. . . 

. 

i 
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.. 

CL,, 

. . 
.-. 

~,, 

u 
._ 
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. 

bkmclc liersey Professlonol Services Ltd 

Coleman Collieries 

‘. 

. I , .  

* 

Hole No. 

. 
: ..~ 

. . 
L -TD - 76 - 86 

. 

Seam No. - 6 . 

Lab. No. - 76-9004 

. 
. . . 

_. 

_ ‘I 
. ‘. 

RAW COAL SIZE/ASH DISTRIBUTION 

Stte .* ’ 
? Elementary 

F&sing Retained VM”/. Ash% :~w 

G - -- 

26 ~mesh 70.7 19.2 

26.mesh 100 mesh 21.4 11.0 

76.7 

92.1 
. . . 

1OOtnesh _ ,.g’ .A. - 13.5 100.0 
c . . 

: 

. . ‘/ 

.- - 

TOTAL lfio.0 17.0 
- 

. . 

_.- 

.  

.  

. . 
. _I . . . . 

Ash% 

19.2 

11.3. 

. 

17.0 .. 

I 

. 

. . 

1 

. 

1 



1423 D 45th Avenue N.E: Coigory.Alberto T2E 2P3 .Te1.264-9120 

Ssmplc Identification Coleman C01IIerles - Hole # TD - 76 - 85 Sk0 fraction ?i ** x 28 mesh 

Lob. No. (I) 76 - 9004 Wt % of head sample 70.7 

, 
Sweific Gravity FLOAT AND SINK ANALYSIS 96 

Sink - Float -. Elemsntow Cumulative Float cvmulotlve Sink 

W* Ash slA* Weishr GSu_lphur 

FSI 

Wc!gh! Ash Shvlphur 

I- . 

1.40 

i.40 1.50 

i.50 1.60 

,.60 

1 Total - 

73.e 4.1 7% 73.0 4.1 

4.9. 18.2 1% 73.7 5.0 

1.7 28.5 1 80.4 5.4 

19.6 68.7 - too.0 
-e 

i7.8, 

100.0 17.8 

. 
.., 

. . 

100.0 17.8 

26.2 56.5 

~21.3 6513 : . 

19.6 68.7 

I t 



‘Te1.264.9120 ; 

$.~~ple Ment;fic.tiw Coleman Coltlerles - Hole # TO - 76 - 86 

Lob. No. ($1 78 - 9004 

.C” r.. 

Size fraction Z&m x 100 mesh 

Wt % of head ample 24.4 

SDesific Gravity 

Sink m 

< 

.d. 

4. 

3 
.c.. FLOAT AND SiNK ANALYSIS % ,. 
‘S.,, * 

,~,“., :. Ehentmy -..,_, L Cvmulativs Flobt Cumulative Sink 
Z,‘, ..; 

W& Ash - %?&s!s m & Sulphur’ Wsigh, 

FSI, 
Ash Shulphur - 

1.40 
. . 

1.40 1.50 

,1.50’, 1.60 

. 

59.1 3.0 9 59.1 

22.1 6.1 7 81.2 

’ 3.9 9.0 * 3% 85.1 

:. 14.8 51 .8 ? 100.0 . 
-. 

. . 
100.0 11.0 

* 
. 

3.0 

3.6 

3.0 

-11 .o 

. 

: 

. 

’ . . 

‘. 

11.0 

22.5 

5i 1.8 

51.8 

. . 
i. 
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: 
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Warnook Hersey Prbfesstonat Sew&s Ltd. e-- 

1423-D 45th Ave: N . E. Calgary Alberta . 

. 
T2E 2P3 Tel: 264 -9120 . 

Sa.mple Identlflcatton ? Coleman Coil&es - Hote# TO-&-88 (104.2to149.5*) &am+6 

Lab. No(s). t 76 - 9004 

.I 

Froth Flotation Tests 

28 mesh x 0 -- 

Weight % Ash% 
. 

Froth 1 mln& 
:: 33.6 6.8 

Froth 2 minutes 10.4 10.6 

falllngs 56 , 1 --- 14.7 

.fotat 100.0 11.6 

Condltlons 

Solids Concentratlm ” 10% 

FSI ‘. s.. - 

g’ . ‘~’ 

7 * 

6!$ : ! - 

.’ 

100 mesh x 0 

Weight % 
. 

Ash % FSl 
.*- 

58.6 8.6 7 ’ * 

15.4 12.2 * ‘3. 
L 

15.4 12.2 * ‘3. 

26.0 26.0 
L 

25.2 25.2 3 3 -- -- 

$. 100.0 13.5 100.0 13.5 

Reagent Dosage 

Conditlontng 
,:. 0.50 lb ‘/ ton 3.1 dl&eI +K/MIBC 

1 minute 

:I . 
4 

l . . 
.: 

. 



. *  
. . 

, 

.~.0 

~oLm~4N COL~-IERIES LTD. . . 

Report of Analyses of; :. 

Hole No. TD - 76 - 86 

Seam No. 5’ _~ 

% Core Recwery ‘- 
70.6% 

:,a’. s 

% Raw Coal Ash - ,, se.1 

Footage From - 495.3 

To - 587.5 . 

: . . : . 

. 

. 
. . .i 

. 

-. 

-. l 

. . 

~- 

. 
CLEAN COAL COMPOSITES - Analysis - % Dry Basis 

a. 

. 

,. ’ 

, 

Size Separation Weight Ash Volatile Sulphur FSI ~tu 
. 

Weld> R * 
. . 

*28 mesh 1.60 Float 
. . 

. .._ I. 

. . . .48.8 ‘8.7 26.1 0.46 6 .13,927 

28xlOOm 1.6bFlcat 

: . 
---._ 

. 

. 

. . 
. . 

. 

,‘, . . 

. 

i’ 

. 
. 

l * 

. 

. 

. . . 

. 

. 

. 



Warnock Hersey Plofessionaf Services itd 

e 

. 

Coleman Co11 ierie?= ’ 

Hole No. ---l-D -76 -is 

Seam No. - 6 * .* 

Lab. No. ~- 76-1001 * 

: 

RAW COAL SIZE/ASH DISTRIBUTION 

Elementary 

wwo - 

64.4 

23.4 

12.2 

Ash% Ash% fkzsing Retained. 

s?! 

. . 

28 mesh 

: 

28 mesh 100 mesh 

YCOmesh - 

64.4 

’ 87.8. 

41.5 
. 

.26.6 

25:7. 100.0 

41.5 

37.5 

36.1 

. 
‘. 

100.0 36.1 : 

* 

.’ 

. 0. 
. 

. 

. 

. 
0. 

. 
’ 



1423 6 45Ih Avenue N.E. Calgary’ Alberta T2E 2P3 ,Tel.264-9120 

Samplo Identification well # TD - 76 - 86 -- Seam 5 She fmction ff’ x 28m 

Lob. No. (I) 76 - 1001 Wr % of head rampis 64.4 

Spxific Gravity 

Sink FlUUt - - 

tLOAT AND SINK ANALYSIS % 

ElCiMM~ Cumulative Flout 

Ws;ght Ash?ic&??% m *Sulphur 

F.S.I. 

Cumulative Sink 

Wcighc 2 Shulphur 

: 1.40 37:8 6.5 5% 37.6. 6.5 100.0 40.4 
-. 

1.40 1.50 9.3 . . . 14.3 1% 47.1 8.0 - 62.2 6:, .o 
. 

j.50 I.60 ,‘4.1 .26.1 1 .51.2’ 9.5 52.9 69.2. 

,.1.60’ . .*‘, 48.8 72.8 md. ! 100.0, -‘40*4 48.8 72.8 ; 

1.’ * I 

: ,...T. 

..: . .~ * htet-.‘ .I,00 .o 40.4 : 
. 

-- .; ” _.. , 

. . , 

. ,’ ‘. 

. . 

,. ;. I 

t 

. . 



- ,’ iflmQ&~~bnulServkesLtd 
1423 0’ 45th Avenue N.E. Colgory’ Albert0 T2E 2P3 Te1.264-9120 

Smple Identification Well #-rD - 76 - 86 Seam 5 Sir0 froctivn 28m xl00m 

Lab. No. (I) 76 - 1001 Wt % of head sample 23.4 

Specific’Gravity 

g& Flwt 

F*LOAT AND SINK ANALYSIS % 

Elementary Cumulative Flout Cumulative Sink 

w* I Ash s?YcizBE we&& 

F.S.I. 

&Sulphur _Wcight @ Shulphur 

1.40 

1.40 1.50 

1.50 1.60 

) 1.30 

iotai - 

43:i 5.0 7% 

17.6 8.5 3Y 

‘6.f 16.0 1% 

32.6 67.1 n.d. 

-- 

. 
loo.0 .26.6 

43.1 5.0 100.0 26.6 

60.7 6.0 66.9 43.0 

67.4 7.0 39.3 66.4. 

100.0 : 26.6 I . 
32.6 67.1 

‘*, 

. 



. ,: iy 0 

FSI ‘- 

Wzock Hersey Prbfezislcnal SewIces Ltd. 

.1423-D 45th Ave. N.E. Calgary Alberta 

. 

T2E 2P3 Tel: 264 -9120 -I 

Sample IdentIficattm : Coleman Colllerles - Hole # TO - 76 - 65 -. Seam 5 

Lab. No(s). : 76 - 1001 

.L,.f;~ 
” . Froth Flotation Tests 

. 

. . 
. 

: 20 mesh x0 -- 100 mesh x 0 

Wetght % Ash% FSI $ ’ A - . Weight % ’ Ash % 
. . a- 

. 
Froth I minute 46.6 16.0 6 30.9 10.5 

. 

. 

Froth 2 minutes 1l.Q 23.6 3 21.2 . 
’ 

19’.1 4 

. f*ngs 41.5 ---F 37.4 1% -- 39.9 : 36.2 ’ 

folal 100.0 25.3 ‘,‘. 100.0 *. 25.7 

., 

Condltlons .. - 

Solids Conce&atfm - - 10% . 

Reagent Dosage 
.’ 

.O.S04b /ton 3rl dlei& fiet/MIBC : : l * 
. 

C&dlttonlng e 1. minute l * 

. I 
6 I 

., .’ 
:: 

I 



:Q 
i 

,  .0 

Wornock Hersey Professional Services Ltd 

* . 

I,-‘: 
,.~ 

. 

P /- .: : 

. 

. 
-- 

SOLEMAN COLLIERIES LTD. 

Report of Analyses of: * 

Hole No. 

Seam No. 

% Core Recovery 

% Raw Coal Ash 

- I-D - 76 - 86 

‘4 

_ 
88.4% 

29.9 

From - 

. . 

‘To-, 
842.8 

. . 

CLEAN COAL COMPOSITES - Analysis - % Dry Basis. 

r 

‘I 

Sfre Separation Weight Ash Votatite - Sutphur FSI Bb 

. 
. 

(yield) 
. 

t28 mesh 1.60 Ftoat 

55.6 12.8 24.1 

28 x 1OOm 1.60Roat~ 

. - ,. 
. 

. 

. 

F 

. 

. 

. 

_- 

0.54 3 13,216 

- . 



I 

Vlbrnock Hersey Professional Services Ltd. 

!3 
i, 

‘J;“w, ’ * !  

. . tp-pi;;‘ 

Coleman Collieries Ltd. 
.I. . 

Hole No. 
‘,p~, : 

- -’ l-D - 76 - 96 
. _’ 

Seam No. - 
4 - .- 

Lab. No. - 76-1002 ’ 

RAW COPL SIZE/ASH DISTRIBUTION 

Size . Elementary 

Wssing Retained V/t% Ash% 

On 7 7 -. 

..- 28.n& 67.9 32.8 

28’ Mesh 100 mesh 22.3 25.2 

lOOmesh - 9.8 . . 20.9 

: . . 

TOTAL 
1’ 

100.0 . 29.9 
. . .- 

. . . 

. ‘: 
. 

. 

Cumulattve -.- ._- 

iMy& 
- 

67.9 

90.2 

I 

Ash% 

32.8' 

.30-l 

29.9 

. . 

. 
.--- - .^_____. :: . .’ -. ‘. 

. . 



. 1423 D 451h Avenue N.E. Colgory’ Albert0 T2E 2P3 Tel.26~~9120 
I * 

SumpI* Identificotim Well #TD - 76 - 86, - Seam 4 Size fraction ?P x 28m 

Lob. No. (si 76 - 1002 Wt R of heod romplo 67.9 
, 

Specific Gravity iLOAT AND SINK ANALYSIS % ’ 

Sink u Elementary Cumulotivc Float Cvmutotive Sink 

W& Arh ztyJ&&z w  AshhI&’ & Ash - Shulphur 

F.S.I. 

1: 1.40 

1, 1.40 1.50 

1.50 1.60 

i 
. I.60 

, a,, 

Total - 

32:2 8.1 5Y 32.2.. 8.1 

18.5 16.0 1% 50.7 11 .o 

10.8 27.6 1 61.2. 13.8 

38.8 62.2 n.d. 100.0 32.6 

100.0 32.6 *, 

100.0 32.8 

67.8’ 44.2 

49.3 54.8 

38.8 62.2 



1423 D 45th Avenue N.E. Colgory’ Alberta T2E 2P3 Tei.264-9120 
‘. 

Smpfee tdcntificotiw Well #TD 76 - 06 -- Seam 4 Site fractiwl 28m x100m 

Lob. No. (s) 76 - 1002 Wt % of head 5ample 22.3 

1.40 31 :Q 5.8 7% 31.9 5.8 

1.40 L’:E,O ” ,: 

1.50 1.60 

i 1.50 

20.4 11.8 2 52.3 8.1 

” . .lO.S 16.6 1% 62.8, 9.6 

37.2 51.5, n.d. 100.0 26.2 , 

- 

100.0 25.2 

.’ 

., 
‘: 

., . .’ 

.” . . 
. . 

. 

100.0 25.2 

66.1 ” 3‘2.2 

47.7 43.8’. <- 

.37.2‘ St.5 

.-, 



Warn&c Hers~~&esslanat Servtces Ltd. --a 

1423-D 45th Ave. N.E. Calgary Alberta 

T2E 2P3 Tel. 264 -9120 - -- 

Sample Identlflcatton t Coleman Colllerles - Hole # TD - 76- 88 - Seam 4 

1 

Lab. No(s). I 76-1002 

Froth Flotation Tests 

Froth 1 mtnute 

. 

28 m,esh x 0 -- lOOm&shxO 

Welght % -- Ash% s ‘~FS.1 -’ - Welght % ’ A& % FSI -- 
. 

52.4 14.9 ~. 4% : , 38.3 15.2 3 ..* 

Fro+s1 2 minutes 28.0 16.6’.’ 3 ’ 32.7 15.7 .3 .* 

Tailings --_- 

Tptal 

ConcIttlons 

Soltds Concentration 

19.6 -- ,43.5 ,.’ 1 -- 29.0 34.4 1% .- - 

:  (  

100.0 .’ 20.9 

. 

Reagent Dosage 0.50 lb /ton 3,l dtesei tiet/MIeC 

C&dittontng 1 mtnute 

. . - 

*. . 
. 





. : 

0.0: - .24.0' 

24.01 1 85.0# 

.~. , 
. 

. * 
. 

. . COUNAN COLLIERIFS LTMT'ED 
. TD-76-96 (73O E) 

* . 

No core (tricot-~ - casing) 1 * 

. 
. 

‘September 27, 1976. 

I 
. 

Sandstore, light grey on fresh surface, coarse grained, upper 10' 
heavily broken and fractured with weathering (iron staining) 
remaining rock fractured with few fractures showing weathering, 
odd carbonaceous clast and parting, zones very coarse - granular 
grained. . : .'. . ~: 1. 

. . :: .'. 
Hudstone/siltstone, dark grey color, odd sandy portion,fractures 
show.weathering (iron staining) some carb. m&edal. 

__, : 

: coALm~.~I...- ~. . . ; 

‘. . 
_’ 

. . 
~ ‘. 

.‘.‘.* .,; 
: : 

., . -. ._. -* - 
_ ._ 

. ‘..’ 

'85.0. : 300.3' ._ . 
I.-~ . : ~.. . ,. 

. . . . . - -:.; 
_*: 106.3; _ ;&.$; ', 

; . . : ,.. 
:; ~3.’ : .- 1.. :. . . . . . Possible Actual 

:: . Descripti& ~- ~.~ 
'_ .- ;. 

. . . . * .' e.'. - 106.3' - io2.0' 1.7' l;in ' -Dirty, oxidized coal . ._I. . --.- .: .., . ._ . . . 102.0* 
' 106.0' 

- ,106.O' 4.0' 1.8' Dirty, oxidized coal 
. . . . 
: - ; ; . - 111.0' 5.0' 2.6'. Dirty, oxidized coal, some 

. . 
-.-- c 

.-. shale 
. 111.0' . - 113.0* 2.0' 0.9'. 

-:fy ;: -: 
.~._ :. ., __ ,.y. 50% shale remalning,rest 
- '_ -. : I-. - . 

~., : *,113.0' - 115.0' 2.01 
dirty coal 

0.8, 
. 

Mostly shale remailiing 
. 

e_. . 
- .‘..’ . 

.- .’ 

. . 
.?‘C 

-_ ‘. .: 

.- I? . 
.120.6; - 123.0' 

. . . 
323:0* - 123.5' -. - 

115.0' - 117.0' _, 2.0' 1.6' 
J17.0' - 120.6' :. 3.6' 

Dirty broken coal 
0.9' * Dirty broken coal . 

. " 
20.3' 9.7' 

* . 
l . 

Recovery 47.8% 7 7. .- . ~_' i 

. -. . 
. . . . 

Mudstone, dark grey, broken, scme weattiring, some carb. material. 
I.. 

Fault 2 Drillers? (6" cavity) .’ d-r_, 
.- . ‘Z:: 

@ Mudstone/siltstone, broke'n, d&grey. , 123.5, .- 129.0 
. . 

. T. D. 129.0’ . : . . ‘~ . . . . . ;. .- _.. .~. ,. . . . . 
. . 

e 

. 

. . 
. : 

;* : 
: : 

. 
:. “. 

.’ .,.. ‘. 
. . : . 

. . : . 

-., _ 
: . -, I . . . . 

- , - , ‘. 
. - 

.:. ,,. 
.* .~ 





. 

COLFXFN COLLIER& LIXI'LTD 

TD-76-98 (80* E) 
---. September 30/76. 

0.0’ - 31.0’ ‘No core (tricone - casing). 

31.0’ - 98.0’ Sandstone - light grey color on fresh surface, zoned grain sizes 
from medium to very coarse, carbonaceous partings usually associated 
with the coarser zones., generally the whole zone is quite fractured 
tith most fractures showing weathering (iron staining). 

81.0' - 83.G' - mudstone split 
89.0' - B.C.A. - 42O 

98.0’ - 110.2' Sandstone - medium grey color, very fine - fine grained, few 
weathered fractures. 

110.2' - 129.7' COAL ZONE 

li0.2r - 115.0' 4.8' 

._ 115.0' - 120.0' .5.0' 
120.0' -'125.0' 5.0' . 

125.0' - 129.7' 4.7' 
. 

Recovery 85.1% 19.5' 

'. . 129.7' - 130.5' Shale carbonaceous. 

Actual 

4.8' 
4.0' 
4.4' 

2.8' 

16.6' 

Description 

Hard claro-durain pieces. 
Hird claro-durain pieces. 
Broken claro-durain with 2 
shale splits .6' and .2'. 
Broken claro-ducain. 

130.5' - 145.0’ Sandstone, light grey in color, medium-coarse grained, small - 

carbonaceous partings and clasts. -L-e -.__ 

,140.O' - 141.0' - shale split. L. 
_a 

145.9' - 157.0' Mudstone; dark grey color, some carb. material, very broken making 
.- for low recovery. 

157.0' - 158.3' Shale carbonaceous. 

Yi8.3' - 180.8' COAL mm Possible Actual Descriotion 

158.3' - 160.0' 1.7' 1.7' 
160.0' - 165.0' 5.0' 4.5' 
165.0' - 170.0' 5.0' 4.9' 

,170-O' - 180.8' 10.8' 10.8 
-- 

Recovery 97.3% 22.5' 21.9' 
-v 

Broken claro-durain. 
Hard Dieces claro-durain. 
90% &. 
Generally a dirty broken 
claro-durain, odd portion 
shattered. 

180.0' - 233.8' Mudstone, dark grcy color, some carb. material, few slickensided 
. fractures, becomes silty downsection. 

218.0 - 1' badly broken, slickensides predominant. 
220.01 - 222.0' - badly broken, slickensided fractures evident. 

. 

, 



. 
, 

TD-76-98 (80° El Continued . . ..r.............i...*................................. 2 
. 

233.8' - 246.9' 

246.9' - 249.5' 
249.5' . 258.5' 

258.5' - 270.5' 

270.5' - 289.0' 

209.0' - 419.0' 

/ 

. 

419.0’ - 456.0' 

. 

COAL DNE 

233.8' - 237.0' 

237.0' - 241.0' 

241.01 - 246.0' 

246.0' - 246.9' 

Recovery 77.1% 

Possible ACbX31 

3.2' 0.9' 

4.0' 3.7' 

5.0' 4.6' 

0.9' 0.9' 
-- 
13.1' 10.1' -- 

Description 

Mostly shaley fragments 
remaining. 
First 1' shale, rest a 
dirty broken coal. 
Dirty coal, broken appears 
to be some oxidization, 3" 
shale split near center of zone. 
Broken dirty coal. 

Mudstone, dark grey, slickensided fractures. 
Sandstone/siltstone, medium grey color, sand very fine grained, 
slickensided fractures, odd carb. parting. 

258.0' - B.C.A. - 40°. 

Sandstone, light grey, very fine-fine grained, some visible 
bedding. 

. 265.0' * 0x2.. - 42O. 

Mudstone/siltstone, dark grey, odd slickensided fractures. 
Contact below (2') broken badly. 

Sandstone, light grey color, very fine-fine grained first 5'. then 
medium grained with few coarse zones, few hairline fractures with 
calcite infilling, few slickensided fractures, zones containing 
carb. clasts and partings. 

306.0' 
354.0' 

- few large mudstone ctasts. 
- B.C.A. - 46'. 

~.~. 

~'C. 
355.0' - N.Q. core. 

366.0' - 376.0' - few mudstone (dark grey) partings 3" - 4" 
sandstone coarse grained with few zones 
very coarse to granuiar, carb. partings. 

401.0' * 419.0' - coarse-very coarse grained 
with few small conglomerate partings 
approximately 4", sandstone pebbles (l/B" - 
l/4") in coarse sand matrix. 

406.0' - B.C.A. - 31:. 

Mudstone/siltstone, dark grey color, generally quite dense except 
for odd zone containing interbedded laminae of lighter very fine 
grained sandstone. 

449.0' * few hsirline fractures with calcite infilling. 
453.0' - 455.0' - quite fractured, some calcite infilling. 

. 
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l-D-76-98 (80' El Continued *............-.........................~................. 3 

r 
456.0' - 738.5' Sandstone, light-medium 9rey color, very fine-fine grained, few 

hairline fractures, upper 40. has odd mudstonc/siltstone parting. 
491.0' - light grey, medium grained. 
494.0' - coarse grained, fey zones very coarse - granular 

odd carb. parting or clast. 
558.0' - B.C.A. - 3Oo. 

602.0' - 603.0' - badly broken sandstone. 
615.0' - R.C.A. 32o. 

632.0' - 636.0' - very fine grained sandstone/mudstone parting, 
dark grey color. 
632.5' fracture l/4" - 1/Z" calcite infllled. 

681.0' - B.C.A. - 47'. 
686.0' - medium-fine grained, few laminae of darker 

. mudstone, few hairline fractures with calcite 
infilling. 

700.0' - medium-coarse grained. 
,724-o - coarse grained, few hairline fractures and 

few coaly partings. 

738.5' - 771.5' Mudstone/siltstone. dark color. slickensided fractures. few 
hairline- fractures'with calcite infilling, sandy lami& or 
partings (very fine-fine grained, light grey) .some carb. material. 

. . 4 

. 

800.2' 

- 800.2' COAL 2xX6 Possible ActuaI Description 

771.5' - 776.0' 4.5' 

776.0' - 780.0' 4.0' 

780.0' - 784.0' 4.0' 
784.01 - 786.0' 2.0' 
786.0' c.788.0' 2.0' 

788.0' - 792.5' 4.5' 

792.5' ; 796.0' 3.5' 
796.0' - 800.2' 4.21 

0.5' Couple hard pieces of claro- 
durain. 

1.0' Few hard pieces of claro- 
durain. 

1.2' *.,.Mostly shale remaining, 
0.6' Shale and coal (small pieces) 
1.2' 1' shale, few small hara 

pieces of claro-durain. 
Sample taken by Techman Ltd. 
for gas tests. 

2.9' Clara-durain 2' shale split. 
2.3' Claro-durain. 

-_ 

-- 
.28.7t I 
-w 

- 800.7' Mudstone - sandstone interbedded. 
B.C.A. - 40*. 

800.7' - 876.0' Sandstone, light grey color, medium grained, few coaly partings 
and/or shards, slickensidcd fractures, coarsens doknsection. 

820.0' - coarse 9rained. 
. 840.0' - B.C.A. - 40°, 2" mudstone parting. 

851.0' - 2" mudstone parting. 

/ 
. . T.D. 876.0' 
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Wornock Hersey ProfessIonal Services Ltd 

Z 

Report of Analyses of; 

TD - 76 - 98 . . 
Hole No. 

.  

.  

\  

,  

Seam No. 

% Core Recovery 

% Raw Coal Ash 

- 

4’ 

85.1% 

37.5 
,. .’ 

Footage From - 110.2 

~-l-O - 129.7 

: . 

CLEAN COAL COMPOSITES - Analysis - 74 Dry Basis’ ’ 

Size - Separation Weight Ash Volatile Sulphur FSr 8hr 

: 
(yield) 

24.8 

+28 mesh 1.60 Float 

: . 

28xlOOm 1.60 Float 

>- 

46.4 13.4 

. 

. 

. 



I  

Wornock Hersey Profcssionol Services Ltd. 

. . 

-i 

. -. 

Ccleman Collieries Ud. -- -- 

. 

Hole NO. - TD - 76 -98 

Seam No. - 4 * 

Lab. No. - 76 - 1009 

- 

._ . ..~.-” -- 
_ . . ..?m. ..> - _ 

. . . . _ 
. -f~....-. L _ 

RAW CCAL SIZE/ASti DISTRIBUTION 

* 

Size ’ ‘ 
- 

Elementary Cumulative -._ --- 

f&sing Retained m% 

On - - 

28 mesh 64.9 

28’mesh 100 mesh 23.4 

~100 mesh - 11.7 

TOTAL 100.0 

. 

Ash% wt% Ash% 
- 

41.9 64.9 r41.9 

30.2 88.3 38.8 

28.0 100.0 37.5 



-- ’ plhmock~Pncll~Ltd 
L?sw 1423 D 45th Avenue N.E. Colgory’ Alberta T2E 2P3 Te1.264.9120 

Sample Identification Well # TD - 76 - 95 -- Seam 4 Size froctitin ti’ x 28 m 

Lob. No. ($1 76-1009 Wt % OF head sample 64.9 

S&&lie Grnuity . 

Sink F loot - - 

FLOAT AND SINK ANALYSIS % ’ 
-. 
tlemcntory Cumulative Float Cumulative Sink 

W* Ash?kcik!% * Ashsulphur 
F.S.I. 

Wqjght Ash Shulphur - 

1.40 

1.40 1.50 

1.50 1.60 

. 1.60 

Total - 

. 

. . 

23:o 7.6 

16.3 16.5 

10.3 26.4 

50.4 67.9 

100.0 41.4 

4% 

I 

1 

n.d. 

: 

,I 

‘. ” 

23.0 7.6 

39.3 11.3 77.0 

49.6 14.4 60.7 

100.0 41.4 50.4 

41.4 

51.5 

60.9 

67.9 

. 
i 



Somplc Identification Well # TD ‘- 76 - 98 - Seam 4 Sire fraction 28mxlOOm 

Lab. No. (s) 76- 1009 " Wt % of head sample 23.4 
1 

. '. . 

$ppcciiic Gravity 

Sink Flwt - - 

PLOAT AND SINK ANALYSIS 56 ’ 

Elementary Cumulative Float cumulative Sink 

w ,Arh 
t- %l?E5 w 

F.S.I. 

Ash Sulphur Weight Ash - Shulphur 

30.4 6.1 6 

1.40 1.50 

1.50 1.60 

. 
. 1.60 

lj.4 11.7 2 

13;o ,.'21.4 iy 
I ,. ., 

39.2' Xi9.9 n.d. 
‘., 

.,’ 
* 

Totat ‘- 

- t 
: 

t. 
; :. ;:y. 

., s.. 
1 ’ 

30.4, 

47.8 

60.6 

100.0 

6.1 

8.1 

11.0 

30.2 

100a 30.2 

69.6 40.7 

52.2 50.3~ 

39.2 59.9 

. ’ . 



. . ? 

. * +. ,=* * 
A 

. . f 

\ 

Warnock Hersey Pr&esstonal Services Ltd. -d-m--..-- 

, 1423-D 45th Ave. N.E. Calgary Alberta - 

T2E 2P3 Tel: 264 -9120 - - 

. 

Sample Identific&lcx ? C&eman Colllerles - Hole # TD - 76 - 98 - Seam 4 

Lab. No(s). : 76-1009 

Froth Flotation Tests 

28 mesh x.0 P--d 

Weight % - -I__ Ash% FSI : g 

Froth 1 mtnute * ’ 23.4 ; 17.8 2% 

Froth 2 mlnutes . 12.0 20.3 2% 

TaIIIngs 
,---m-e -- 84.6 1 35.8 ?’ - a’ 

Total 
‘. 100.0 ‘;.’ 20.7 

. 

Conditlo?s 

SoIlds Concentration - 10% 

I 
, - 

100 mesh x 9 

Weight $4 . -- Ash “/. --- 

51 .6 20.2 

15.4 .23.1 

33.0 &LL 

100.0 28.0 

.’ 

FE1 

Reagent Dosage 0.50 lb /ton 3~1 dleset firel/ErNBC 

Conditioning 1 minute 

. : 

‘. 

. - 
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: 

Warnock Hersey Prdesslord Services Ltd. 

c 

SOLEMAN COLLIERIES LTD. 
.- 

( .f2 

. 
. 

!  

. . . 

: 

Report ‘of AnaJyses of; 

Ho!e No. - 7-D - 76 -98. 

. 

. . 

Seam No. 

% Core Recovery 

% Raw Coal Ash 

97.3% . 
34.1 ..” . . 

Footage Fran - 

l-o - 

158.3 

180.8 - 
.  .  .  

. 
CLEAN COAL COMPOSITES - Analysis - % Dry Basis’ 

Size Separation Weight Ash Volatile Sulphur FSJ mu 

b[eld) 
1. 

+28 mesh 1.60 Flea; 
*. 

-I . . 55.4 0.56 4 

.,, . 
. . 

14.4 F4.7 ,-. 12,940 
e. 

. :  .  .  .  .  .  .._ 

-* 

&%lOOm 1.60Float 

,. ~-. 
I 

. . 

‘* . 

.i 

: 

-. 

. 

- . 



, 

Warnock Hersey Profez.sional Services Ltd. 

. 

Ccleman Collieries Ltd. -__ 

Hole No. 

Scam No. 

- 
TD - 76 -98 

.*. 

Lab. No. 76 - 1010 

C. 

RAW CCAL SIZE/ASH DISTRIBUTION - 

Cumulative -- _ --.- Size 
. 

’ 

Elementary 

Ash% wt% ,Ash% -- Wt% - 

64.4 

25.2 

10.4 

too. d 

Wssing Retained 

52 

38.6 64.4 28 rresh 

100 mesh 26.1 89.6 

25.2 too.0 

38.6 
i- 

28 mesh 35.1 

34.1 I.00 mesh 

-. TOTAL . . :84.1. 
. 

- :- 

. 

. 



Sompts Idm*ifieotion Well # TO - 76 - 98 

Lob. No. M 76 - 1010 

Sir* fraction Vs’ x 2% m 

Wt % of head smple 64.4 

Saecific Gravity 

Sink FlW? - - 

FLOAT AND SINK ANAL% .X 

Elcmcnlory Cumulstive Float Cumulotivc Sink 

W& Ash s%cftct% m AshSulphur M. Ash Shulphur 

F.S.1. 

1.40 

1.40 1.50 

1.50 1.60 

1.60 

Tatal .’ 

24:2 -8.1 5 24.2 8.1 

23.6 17.1 I 47.8 12.5 

1‘1.9 26.5 1 59.7 15.3 

40.3 70.6 n.d. ,100.o 37.6 

100.0 37.6 . 

100.0 37.6 

75.8 47.0 

52.2 60.5 

40.3 70.6 



. 

-“Mm~enolwLtd ., 
Eeh 1423 0 &th Avenue N.E. Calgary’ Alberta T2E 2P3 Tel.264-9120 

Sumpls Identiflcotion Well # TD - 76 - 98 Size fraction 28mxlOOm 

Lab. No. (I) 76 - fQl0 Wt % of head sample 25.2 

.~ 

Specific Gravity 

Sink FloOt - - 

FLbAT AND SINK ANALYSIS % 

Elemcntory Cvmvlotive Floor Cumutotive Sink 

Weight Ash - El!!% m AshSvlphvr, 
F.S.I. 

Weight &h Shulphur 

1.40 

1.40 1.50 

I .50 1.60 

1.60 

. 

39.5 7.6 

15.2 14.2 

i2.8 21.0 

32.5 56.0 

6 ’ 39.. 5 

1% 54.7 

1% 

n.d. 

67.5 

100.0 

7.6 100.0 

9.4 60.6 

Il.7 45.3 

26.1 32.5 

. . 

. . 

66.0 



. , ’ . * 4 . 
Wa*nock Hersep- Prbfeaslonal Services Ltd. -., ---.-a- - .-- 

1423-D 45th Ave. N E -m--w- . . Calgap Alberta ---- 
T2E 2P3 Tel. 264 -9120 ---_ -o---e.-_ -- ._ 

Ssmple Identlftcal.10~ 1 colema. cO!ltertee - Hole R TD - 78 . ~$3 
Lab. No(s). I ---- 76 - 1010 

Froth Flotation Tests -v---~-al_ 

. Welght $ FSI c --.- - * Ash% ,__ 
‘. 

Froth 1 mlntie 40.8 .. 14.2 6 ’ 

, Fro+b 2 mhJte3 1 18.7 19.4 3% 

Talltngs ----.--..-I.. 40.3 1 -- -- 

TOGil 100.0 25.7 

Co*dltioqe ----me 

Sslldf Conoentratton - 10% 

Wefght “/. -- As’ “/‘. --- 

53.8 19.0, 

26.5 21 .o 

19.7 47.7 I_- --- 

100.0 25.2 

Respent Dssage 

Co-xiitionlng 

0.50 lb / ton 3.1 dtesel fuel/MIBC 

1 minute. - * 

FSI se- 

3 



Wornock Hersey Professional Services Ltd. 

.., 

Cclemsrr Cot I ieric, ~, Ltd. --------- . _~---- 

Wale No. ._ -r D I(; - 98 

Seam No. - 4 
Lab. No. - 76 L 1124.9 

RAW COPL- SIZE/‘/St-I DISTKIL3Ul-IWJ ~--~ -__- -7.-- -.-- -._- 

Size Elcmenl:ary, 

F&sing Retaitxd --__- 
---On -- 

VW% 

73.4 

16.8 

9.8 

-- 

100.0 

Ash% 

100 :xesh - 

TOTAL 

. 

Ccm;ul;ltive --_--~- 

ma% Ash% _._- - 

63.3 7a.4 63.3 

42.4 90.2 59.5 

36.5 roo.0 57.2 

-- ~--- -- 

57.2 



I 
- _- ._.,. - _^__ - ..___, 



-,. 
“. ‘W-i ++hmdiHuiseyPlofossionalSetvkesL 

m !423 D 45th Avenue N.E Calgary Alberta TX 2P3 Tel.264.9120 

Sample Identification TD 76,- 9% !Sirs fraction P x 20 t-n 

Lab. No. (3) 76 - 11248 - Wt % of head sample 73.4 

Specific Gravity 

$& - Flmt 

FLOAT AND SINK ANALYSIS ?o 

Elsmentory Cumulative Float Cumulative Sink 

W* Ash e me Ash Sulphur Weight Ash Shulphur -- 
F.S.I. 

1.40 20.0 

1.40 1.50 1.3 

1.5s 1.00 3.8 

1.m 74.9 

Total - 100.0 63.3 

12.1 3% 20.0 12.1 100.0 63.3 

19.2 1 21.3 12.5 80.0 76.1 

25.7 1 25.1 14.5 78.7 77.0 

79.5 100.0 63.3 74.9 79.6 



x wff=km professianalservicesk I 1423 D 45th Avenue N,E. Calgary Alberta TX 293 Tel,mW 276 - 9138 

Sample Identification -l-D--76-98 !Size fraction 28m xlOOm 

Lab. No. :s) 76 - 11248 Wt ?A of head sample 16.8 

FCOAT AND SINK ANALYSIS % 

Elementary Cumulative Float 

m Ash w Ash - w - Sulphur 

F.S.1. 

Cumulative Sink 

Ash Weight - Shulphur 

1.40 

1.40 1.50 

1 .50 i .60 

1.60 

Total - 

28.1 8.1 5% 28.1 8.1 100.0 42.4 

8.1 13.6 5% 36.2 9.3 71.9 55.8 

6.6 22.6 5 42.8 11.4 63.8 61 .2 

57.2 65.6 - 100.0 42.4 57.2 65.6 

100.0. 42.4 



Sample Identlflcatlor, ’ Coleman Co!lierieq - Hole # TO 76 - 98 - 

Lab. No’s). : 76 - 11248 

Froth Flotation Tests - 

28 mesh x 0 100 mesh x 0 --.-_-_ ._ - ..---.- 

Froth 1 minute ” 

Fro+h 2 minutes 

Tailtnos -----z~- .----- 

Total 

35.0 66.2 ---- -._-_ 

100.0 39.7 

3 66.1 1 27.6 3 

1% 19.3 41.7 1 

1 15.6 67.9 0 -- ---- ---- -- 

100.0 36.5 

Conditions ---- 

Solid-, Concentration 10% 

Reagent Dosage 0.50 lb / toI? 3.1 diesel fusl/MIBC 

Coldittoning 1 minute 

Weight % --- 

51.2 

13.8 

Ash% 

21 .8 

38.7 

fzs, 5 
- Weight % Ash % FSI -.- --- 





0.0' - 11.0' No core. 

11.0' - 161.0’ Sandstone, weathered, iron stained, broken, medium grey, medium/ 
coarse grained, cross-bedded thin coaly particles at 25.0' - 27.0' 
52.0’ - 54.0’. Becoming coarse grained from 34.0' onwards. 
Badly shattered core with vertical mud band in the core at 83.0' 

161.0' - 179.0' 

179.0; - 243.0’ 

. 

243.0’ : 255.0’ 

255.0’ - 281.b 

281.0’ - 296.0’ 
. . - 

296.09 - 297.0’ 

297.0’ - 303.0’ 

303.0’ - 353.0* 

353.0’ - 427.5’ 

! 
. 

427.5’ -‘430.0’ 

. TD-76-99 (VI 

. 

. 

. 

. . 

. - B.C.A. - 60°. 
From 147.0' - 160.0' thin coaly lamfnations and coal pieces squeezed 
into the cross-bedded core. 

Siltstone, light grey, fine grained. . 1 

Sandstone. Massive coarse grained, light gray, acme iron staining, 
X-bedded. Last iron stain in this section. Coal and carbonaceous . 
particles squeezed into bedding betkeen 205.0' - 225.0'. 

Mudstone, dense, dark grey, slickensided broken zone from 243.0' - 
247.0’ and 250.0' - 250.5'. 

0 
- B.C.A. - 45 

*. 
‘. .L . . 

Siltstone with mud and sand interbedded but predominately fine - " 
grained siltstone - clean contact with mal. 

COAL -#2SEAM 

281.0’ - 283.5’ 
283.5’ - 286.0’ 
286.0’ - 289.0’ 
289.0’ - 293.0’ 
293.0’ - 296.0’ 

Recovery 95.3% 

Possible Actual 

2.5’ 2.4’ 
2.5’ 2.5’ 
3.0’ 2.6’ 
4.0’ 4.0’ 
3.0’ 2.8’ 

G---- 14.3! - 
w- 

- 8-C-A. - 45* 

. . . 

Dw.criptlon . 

structured coal 
Same vitrain but 
mainly clarain/durain 

Sandstone, very clean contact break tinth coal. 

Mudstone, dense, black. Structureless. Some coal mixed in with 
mudstone. 

Sllstone/mudstone, medium grey, fairly dense arid massive in 
appearance. Soft mud bandand slickensided at 336.0' - 337.0'. 
Iron stained at 352.0'. 

Sandstone, coarse grain&d, light grcy color, massive, regular 
bedding. . 

* -L - . 

COAL. Hard, well formed. Dull in appearance, clean contact with _ 
sand. f 

. 
. . 



. 

c 

‘C. . -. 

I. 
i,‘ . 

. 

. .’ 

TD-76-99 (v) Continued *.............*................*......................... 2 

"~430.01 - 760.0' Sandstone. Coarse grsined, light grry, medium grained from 480.0' 
- B.C.A. - 32' 

760.0'-1089.0' 

1089.0'-1164.5' 

1164.5' -1182.0' 

.-. 

. . 

_ - 

1182.0' -1188.0' 

1188.0' -1245.0' 

1245.0' -1254.5' Mudstone, dense, dark grey. 

1254.5' -1281.0' Sandstone, medium/co.&e grained, calcite, I Lght grey. 

: 1281.01-1376.0' 

1376.0' -1391.0' 

. 

At 520.0' change to NQ. Calcite strlngcrs 526.0' onwards. 
Coal/carbonaceous stringer at 586.0.. Mudstone/shale 648.0. - 650.01. 
Medium and fine grained sand frun 666.0' on. Some cross bedding. 
Kootenay sandstones to 700.0'. Passage beds to Fernle shale from 
735.0' - 760.2'. i 

Fernie Shale. Abundant calcite strfngers, high angle fractures 

in the core. Very dark black in color, worm burrows. 
Sandstone, light grey, medium grained, broken core, cross-bedded, 
calcite and carbonaceous material smeezed into bedding - odd patches 
of mudstone 6" to l*O'* in width. 

COAL and shale. 5lickensided shale and mud&one with coal. 
,’ ‘. 

Possible ActuaL 

1164.5,': - 1167.0*. 2.5' 2.0' 
1167.01 .- 1170.0' 3.0' 1.0' 
1170.0' - 1172.0' 2.0' 2.0' 
1172.0' - 1179.0' 7.0' 3.5' 
U79.d' - 1182.0' 3.0' 2.5' 

17.5' 11.01 

Recovery 62.8% - - 
- B.C.A. * 45O 

Mudstone, dense -.black. 
. 

Description 

Y':. Ckaly shale 
T. 

'Shale recovered 
Coal 
coal " 
Mainly shale ,_ 

, 

,: .* 
. . . 

~.’ 

-.:. .~ 

. . 

_. .~ . . . 

. a . -~ 
. ~. 

: 

Sandstone, fine/medium grained, light grey. 
- B.C.A. - 300, 

Calcite stingers, X-bedded. w 
. 

‘. 

_ i... I .i . 
.: ‘) 

. 

F 
Mudstone, dark grey, some siltstone patches becoming sandy aszone 
progresses down. 

COAL Possible Actual Description 

1376.0' - 1381.0' 5.0' 3.2' 
1381.0' - 1383.0' 2.0' 1.8' Hard coal 
1383.0' - 1386.5' 3.5' 3.3' 
1386.5' - 1391.0' 4.5' 3.0' 

iE7 iix 
Recovery 75.3% - - 

- B.C.A. - 55 
0 

- 



. . . _. 

TD-76-99 ('4) Continued . . . . . . . . . . ..I............................................ 3 

.-- 
1 1391.0' - 1397.0' Mudstone/sandstone, intermixed fractured and high angle breaks in 

th? core. 
._ 

1397.0' - 1416.5' Sandstone, light grey, medium/fine grained. X-bedded, 

1416.5' - 1425.0' Mudstone, very dark grey color, broken. 

1425.0' - 1431.0' Sandstone, medium gralned. 

1431.0' - 1437.5' COAL and shale . 
4.0' recovered, mainly shale.' 

1437.5' - 1461.0' Sandstone, 
'mud band. 

fine/medium grained, light grey. Calcite stringers - 
-- 

L- 

1461.0' - 1471.0' Mudstone - black - dense, broken up core. 

1471.0' -, 1477.0’ COAL . 
. . . 1 Possible A&al Description' " 

1471.0’ - 1472.5’ 1.5’ 1.0' .-: 
1472.5’ - 1474.0’ 1.5’ 1.0’ .’ 

1474.0’ - 1477.0’ 3.0’ 2.1’ .- 
- - 

Recovery 82.0% 
5.00’ 4.1’ 1 . . . . 

.* 

1477.0' - 1487.5' Silt&one/sandstone. 

1487.5 - 1493.0' CQAL . 
..o I'. . .' 

1493.0' - 1640.0' Siltstone, light/medium grey’with mudstone layers and cal&e 
strwgers. 

1640.0' - 1646.0' Mudstone, dense, dary grey. 
'~ 

. 

1646.0' - 1698.5' COAL - #5 SEAM a.&. .- 50” 

Possible Actual liescription 

1646.0’ - 1649.0' 3.0' 2.0’ '. 
1649.0' - 1653.0’: 4.0’ 4.0’ 

I. . 

:. 
- 1659.0' 

: 
1653.0’ 6.0’ : 3.1’ 

. ..- . 
..a-.:. -1659.0’ - 1662.0’ 3.0’ l 2.4’ 

*.. ~. _,_.._ .._ . ._._- ..>-. . - . . . ---.;z 

___. '._ .._ . ..- i7.f -. ..:. .,. 
. . 1662.0’ - 1664.0’ * 2.0’ -.. 1.0' -. . . 1664.0' - 1666.0' 2.0' 

. 
1.8' 

1666.0' - 1668.0' 2.0' -' 1.0' . -* .*- 
1668.0' - 1676.0’ B-0’ 7.2’ . Some shale . ‘* -- .-&---- 

- 1678.0’ 2.0’ ..~.. . . . . . . - -.. 1676.0’ 2.0’ 
. . 

,~ - -. --. ,,_ .,r --I” 

1678.0’ - 1681.0 3.0’ 2.5’ . --’ . -; - r 
:- 

X601.0’ - 1605.0' 4.0' 1.4' '-. 
1685.0' " lG93.0 8.0' 4.0’ ~Shale .. 
1693.0' - 1698.5' 5.5’ 2.0’ 

. 52.5’ _ . 34.4’ 
I -’ - Recovery 65.5% - - 

.* . 

. - . 
. 



. . 
, 

m-76-99 (1'1 Continurd . . . . . . . . . . . . . . .."..............~.........~...............'4 

/’ - 1698.5' - 1721.0' 

1721.0' - 1788.0' 

1788.0' - 1810.0' 

1810.0' - 1831.0' 

1831.0' - r835.0' 

-m 

Sandstone/siltstone, fine grained. 

Sandstone, nwdium grained to coarse grained, medium grey color. 
Calcite stringers, shattered zone 1766.0' - 1770.0'. 

Mu&tone. . 

Slltstone/sandstone, X-bedded. 

Mudstone. 

1835.0' - 1851.5' COAL - #4 SEAM 

. . 

-. 

Possible Actual 

1835.0' - 1842.0' 7.0, 4.7' 
1842.0' - 1846.0' 4.0' 2.8' 
1646.0' - 1850.0' 4.0' 2.5' 
1850.0' - 1851.5' 1.5' 1.0' 

iiF-- 11.0' 

R3xmx-y 66.6% - - 

Description 

B.C.A. .' 40 0 

- 

T. D. 1,884.0' 
'. 

t 

:. 

‘.. 

-. 
. . 

I 

-. ,. . .* ‘: 

; + 

..’ 
, ‘- 

” . . 

1851.0' - 1884.0' Mudstone, very silty, dary grey, dense. 

.: 

‘.. 

. : 

. . 

. 

: 

;: 

5.” 

, I  



Warnock Heney Prchsional Services Ltd. 

CLIENT - Coleman Collieries Ltd. , 

Sample Identification - TD _ 76 - 99 _ _ Seam 2 

Lab. No. - 77 - 1009 

Footage - 281 . 0’ to 296.0’ 

Recovery - 95.3% 

As Analyzed Basis 

CLEAN - RAW 
1 .60 Float COAL 

Moisture % ( Inherant ) - 

Ash % - 

Volatile Matter % - 

Fixed Carbon % - 

Total - 

Sulphur % - 

FSI - 

Btu per lb. - 

,Equilibrium Moisture % - 

Hardgrove Grindability - 

Specific Gravity ( 20 m&h ) - 

Dry Basis 

1 .o 

16.7 

23.7 
* I 

59.2 

100.0 

0.45 

2 

12,333 

--- 

--- 

--- 

Ash % - 

Volatile % - 

Btu per lb. - 

]ry, Ash - Free Basis 

16.2 

23.9 
: 

12,459 

VoIatile % - 

Btu per lb. - 

28.6 

14,882. 

:; 

, 

Yield - 46.0% @ 16.2% ash 



Wbmock Hersey Professional Services ltd. 

~ckman Co11 ieries ltd. 

Hole No. - .-TD76- ~99 

Seam No. - 2 
. 

Lab. No. - 77-1009 

RAW COAL SIZE/ASH DISTRIBUT~~KJ- 

Size Elementarv 

Wssing Reta ined 

On 

Wt% - Ash% Wt% Ash% 

28 .n-esh 61 .2 41.7 61 .Z 41.7 

: 

28 mesh 100 mesh 

100 mesh - 

TOTAL 

25.5 

13.3 

100.0 
I. 

Cumulative - _ .-.-- 

28.7 86.7. 37.9 

24.6 100.0 36.1 

-- 

36.1 



1423 D 45th Avenue N.E. Colgory Albert0 T2E 2P3 Tel.264-9120 

$,,,,+ Iden+ific.tion Coleman Collieries - TD 76 - 99 - - Seam 2 Sirs fraction ?Q’ x 28 t-n 

Lab. No. (5) 77 - 1009 Wt % of head sample 61.2 

Specific Gravity 

$J w 

FLOAT AND SINK ANALYSIS % 

Elementary Cumulative Float Cumulative Sink 

W& Ash - 7e!ie w Ash&r We;ght Ash Shulphur - 
F.S; I. 

1.40 

1.40 1.50 

1.50 1 .60 

1.60 

Total - 100.0 41.7 

23.6 0.7 3 23.6 9.7 100.0 41.7 

11.3 18.7 1 34.9 12.6 76.4 51.5 

17.; 28.4 1 52.6 17.9 65.1 57.2 

47.4 66.0 N.D. 100.0 41.7 47.4 60.0 



lJmfmhalMLa . 
1423 D 45th Avenue N.E. Calgary Alberta T2E 2P3 Tel.264-9120 

Sompfc fdcntifico+icn Coleman Cotlieries-TD76 - 99 - - Seam 2 Sire fraction 28 m xlOOm 

Lob. No. (s) 77 - 1009 Wt % of head sample 25.5 

Specific Gravity 

$nJ m 

FLOAT AND SINK ANALYSIS 9b 

Elementary Cumulative Float Cumulative Sink 

W& Ash - w?& w Ash - sulphur Weight Ash - Shulphur 

F.S.1. 

1.40 

1.40 1.50 

1.50 1.60 

1 .60 

18.6 6.5 6% 18.6 6.5 100.0 28.7 

23.4 12.0 1% 42.2 9.5 81.2 33.8 

12.0 21 .I 1 54.2 12.1 57.0 42.6 

45.8 48.3 N.D. 100.0 20.7 45.8 48.3 

Total - 100.0 28.7’ 



Warnock Hersey Professional Servlces Ltd. 
--? 

1423-D 45th Ave. N . E. Calgary Alberta - 

T2E 2P3 Tel. 264 -9120 ---- -_--_-_ 

Sample Identification . Coleman Collieries - Hole # TD 76 - 99 - - - Seam 2 

Lab. No (5). : 77 - 1009 

Froth Flotation Tests 

Froth 1 minute 

Froth 2 minutes 

Tatltngs --_~ _--- .--- 

Total 

Conditions ------ 

Solids Concentration 

Reageqt Dosase 

Conditioning 
. 

Weight % -- 

44.1 

6.4 

49 5 -L 

100.0 

( 

28 mesh x 0 ---- 

Ash?& 

18.4 

22.6 

36.9 

27.8 

10% 

FSI -- 

3 

1 

1 - 

.i, Welght % -- Ash % FSI --- -- 

57.4 12.1 1% 

6.3 32.1 1 

36.3 43.1 1 --- -- -- 

100.0 24.6 

1.50 Ib /ton 3.1 diesel fuet/MIBC 

I minute ” 



Smock Hersey Professional Services Ltd. 

CLIENT - Coleman Collieries Ltd., 

Sample Identification - TO - 76 - 99 

Lab. No. - 77 - 1010 

Footage - 1376.0’ to 1391 .O’ 

Recovery - 75.3% 

CLEAN - RAW 
I .60 Float COAL 

As Analyzed Basis 

Moisture % ( Inherent ) - 

Ash% - 

Volatile Matter % - 

Fixed Carbon % - 

1.3 

5.3 

28.2 
T I 

65.2 

Total - 

Sulphur % - 

FSI - 

Btu per lb. - 

Equilibrium Moisture % - 

Hardgrove Grindability - 

Specific Gravity ( 20 mesh ) - 

Dry Basis 

100.0 

0.38 

6% 

14,105 

e-- 

--- 

Ash % - 

Volatile % - 

Btu per lb. - 

Dry, Ash - Free Basis 

5.4 

28.6 

14,292 

Volatile % - 

l3tu per lb. - 

30.2 

15,102 

:: 
,’ 

Yield- 71.6% ‘~3 5.4% ash 



Wmock Hersey Professional Services Ltd 

Ccleman Collieries ltd. 

iiole No. - ~~-X376-99 

Seam No. - lo 

Lab. No. - 77 - 1010 

RAW CCAL SIZE/ASH DISTRIBUTION -- 

Size 

Wssing Reta ined 

0l-l - 

28 kesh ~:,” 
. . 

28 mesh 100 mesh 

100 mesh - 
.: 4 

: TOTAL 

.~..:‘,;l ,~ 

.!) ‘,. 

Elementary Cumulative -._--- 

Wt% - 

55.6 

30.5 

13.9 

100.0 

Ash% Wt% Ash% 

15.0 ~55.6 15.0 

9.5 86.1 13.0 

9.6 100.0 12.6 

12.6 



PlofesslonolSarvlcesLtr . 
14’23 D 45th Avenue N.E. Calgary Alberta T2E 2P3 Tel.264-9120, 

. 

Sumplc Identificaticn Coleman Collieries- TD 76 - 99 - - Size fraction 22’ x 28 t-n 

Lob. No. (5) 77 - 1010 Wt % of head sample 55.6 

Specific Gravity 

$r& m 

FLOAT AND SINK ANALYSIS % 

Elementary Cumulative Float 

Wa Ash w - &&I-xJ Ash - Sulphur 

F.S.I. 

Cumulative Sink 

Ash Weight - Shulphvr 

1.40 

.1.50 

1.60 

1.40 69.6 4.3 

1.50 8.1 12.9 

1 .60 3.7 29.4 

18.6 53.3 

Total - 100.0 15.0 

6 69.6 4.3 100.0 

1 77.7 5.2 30.4 

1 81 .4 6.3 22.3 

N.D. 100.0 15.0 18.6 

15.0 

39.6 

49.3 

53.3 



\I_ -Hersey ProfesslonalServkesb . 
I 1423 D 45th Avenue N.E. Cclgary Alberta T2E 2P3 Td264-9120 

hrnple Identific.tion Coleman Collieries- TD 76 - 99 - - Size fraction 28 n-l x IOOm 

Lab. No. ($1 77 - 1010 Wt % of head sample 30.5 

Specific Gravity 

Sink - FlCUt 

FLOAT AND SINK ANALYSIS % 

Elementary Cumulative Float 

Wa Ash B %, Ash suJ&r 

F.S.I. 

Cumulative Sink 

Weight Ash jhulphur - 

1.40 1.50 5.0 10.2 2% 83.2 3.7 21 .8 31.7 

1. .50 

1 .60 

1.60 3.1 16.7 1 86.3 4.2 16.8 38.1 

13.7 42.9 N.D. 100.0 9.5 13.7 42.9 

-- 

1.40 78.2 3.3 7% 78.2 3.3 100.0 9.5 

Total - 100.0 9.5 

. 



Warnock Hersey Professional Services Ltd. -___L-----_ 

1423-D 45th Ave. N , E. Calgary Alberta --~ 

T2E 2P3 Tel * 264 -9120 - 

Sample Identification : Coleman Collieriej - Hole # TD 76 - 99 - - Seam - 

Lab. No(s). : 77 - 1010 

Froth Flotatton Tests _,-_--- 

Froth 1 minute 

Froth 2 minutes 

Tailings ___~ ---.. .------ 

Total 

Conditions ------- 

SolIds Con=e0tratiot7 

Reagent Dosage 

Conditioning 

28 mesh x 0 100 me.9 x ,3 
----- _.--- 

Weight % 

59.5 

9.4 

..L 31 1 - 

100.0 

Ash% 

6.0 

7.2 

‘_42;! 

9.1 

10% 

FSI .; - 

5 88.8 7.9 5 

3 8.2 15.8 3x 

1 _3 . 0 -- 4=- 1 

100.0 9.6 

0.50 Ib / ton 3.1 diesel fueI/MIBC 

1 minute _. 



Warnock Hersey Professional Services Ltd. 

CLIENT - Coleman Collieries ~td:~‘;“” 

Sample Identification - TD - 76 - 99 _ _ _ SE,, 5 

Lab. No. - 77 - 10’1 1 

Fdotaqe - 1 64lj. 0’ to I ROW. 5’ 

Recovery - 65 _ 5% 

CLEAN - RAW 

1 .60 Float COAL 

As AMiyzed Basis 

misbrre-PL$ Inherant ) - 

~~‘~ Ash % - 

Volatile Matter % - 

Fixed Carbon % - 

Total - 

~Su\phur % - 

FSI -’ 

Btu per lb. - 

Equilibrium Moisture % - 

Hardgrove Grindability - 

Specific Gravity ( 20 mesh ) - 

Dry Basis 

0.0 

7.1 

27.1 

65.0 
-\ 

loo.0 

0.39 

7 

13,965 

--- 

--- 

--- 

Ash % - 

\.J,?atile % - 

mu per rlJ. - 

3ry, Ash - Free Basis 

7.2 

27.3 

14,080 

Yield - 46.1% @ 7.2% ash 

- 



Wxnock Heney Professional Services Ltd. 

Coleman Collieries Ltd. -- 

Hole No. - -TD76-99 

SeamNo. - 5 

Lab. No. - 77- 1011 

RAW CCAL SIZE/ASH DISTR’IBUTION 

Size Elementary Curnu!ative __----- 

FBssing Retained Wt% Ash% Wt% Ash% 

On - 7 
__ - 

28 mesh 63.8 43.1 63.6 43.1 

” 28 mesh 100 mesh 22.8 22.6 86.6 37.7 

100 mesh - . 13.4 20.2 100.0 35.5 

TCTAL 100.0 35.5 

__ ._~ 



1423 D 45th Avenue N.E, Calgary Albert0 T2E 2P3 T&264-9120 

Sample Identification Coleman Collieries - TD 76 - 99 - - Seam 5 Size fraction ip x 26 m 

Lab. No. (5) 77 - 1011 Wt % of head sample 63.8 

Specific Gravity 

Sink F loot - - 

FLOAT AND SINK ANALYSIS % 

Elementary Cumulative Float 

w Ash e - w Ash* 
r-r.7 

Cumulative Sink 

Weight Ash - Sh+hur 

1.40 34.7 4.5 

1.40 1 .50 8.3 14.2 

1.50 1.60 4:5 24.2 

1 .60 52.5 74.8 

-- 

Total - 100.0 43.1. 

. . 

6% 34.7 4.5 100.0 43.1 

1 43.0 6.4 65.3 63.6 

1 47.5 8.1 57.0 70.8 

N.D. 100.0 43.1 52.5 74.8 

, 

_ ., ,. .* . . ,. 



1423 D 45th Avenue N,E. Calgary Alberta T2E 2P3 Tel.264-9120 

Sample Identification Coleman Collieries - TD 76 - 99 - - Seam 5 Size fraction 28m xlOOm 

Lab. No. ($1 77 - 1011 Wt % of head sample 22.6 

Specific Gravity 

w - Fluot 

FLOAT AND SINK ANALYSIS % 

Etcmentory Cumulative Fleet 

Weigh! Ashz%2k&x w Ash Sulphur - 

F.S.I. 

Cumulative Sink 

Weight Ash - Shulphur 

1.40 47.0 2.5 8% 47.0 2.5 100.0 22.5 

1.40 1.50 16.1 7.6 5% 63.1 3.8 53.0 40.5 

1.50 1 .60 6:l’ 12.8 3 69.2 4.6 36.9 54.6 

1 .60 30.8 63.1 N.D. 100.0 22.5 30.8 63.1 

- -- 

Total - 100.0 22.6 

. . 

.  . . , -  . . L  



Warnock Hersey Prvfessional Servtces Ltd. 

1423-Q 45th Ave. N. E. Calgary Alberta 

T2E 2P3 Tel: 264 -9120 

Sample Identificatiol : Coleman Co!lieries - Hole # TD 76 - 99 - - - Seam 6 

Lab. No (5). : 77 - 1011 

Froth 1 minute 

Froth 2 minutes 

Tailings __-_-- ---- 

Total 

Conditions --- 

Solids Concentration 

Reagent Dosage 

Co?dit@ning 

Froth Flotation Tests 

26 mesh x 0 __--_ 

Weight % Ash% FSI - - 

58.5 14.5 7 

9.8 14.9 3% 

31.7 -- 3?& -.a , 

100.0 22.2 

10% 

lOOmeshx3 

s Weight % b?L% __ FSI 

82.3 15.8 6% 

12.7 36.7 1 

5.0 50 5 A- L 

100.0 20.2 

0.50 lb /ton 3.1 diesel fuel/MIBC 

1 minute ,’ 

_..,I . 



Warnock l-hey Profesionol Services Ltd. 

CLIENT - Coleman Collieries Ltd., 

Sample Identification - TD - 76 - 99 _ _ Seam 4 

Lab. No. - 77 - 1012 

Footage - 1835.0’ to 1851 .5’ 

RCCOV~PY - 66. O”/, 

CLEAN - RAW 
1 .60 Float COAL 

As Analyzed Basis 

Moisture % ( Inherant ) - 1 .o 

Ash% - 10.4 

Volatile Matter % - 24.4 

Fixed Carbon % - 64.2 $I 

Total - 100.0 

Sulphur % - 0.52 

FSI - 4 

Btu per lb. - 13,356 

Equi1,ibriur-n Moisture % - --- 

Hardgrove Grindability - -.- - 

SpeciFic Gravity ( 20 mesh ) - --- 

Dry Basis 

Ash % - 10.5 

Volatile % - 24.7 

Btu per Ib. - 13,494 

h-y, Ash - Free Basis 

. 
Volatile % - 27.5 

E3tu per lb. - 15,066 

‘field - 48.1% @ 10.5% ash 



Warnock Heney Professional Services Ltd. 

Ccleman Collieries Ltd. 

Hole No. - ~~TD 76 - 99 

Seam No. - 4 

Lab. No. - 77 - 1012 

RAW CCAL SIZE/ASH DISTRIBUTE 

Size Elementary Cumulative ---- 

Wssing Retained Wt% Ash% wt% 
- - 

Otl - 

20 r-vesh 65.6 41 .2 65.6 

28 mesh 100’ ‘mesh 23.1 24.7 88.7 

100 mesh - . 11.3 25.8 100.0 

TOTAL 100.0 35.6 

Ash% 

41 .2 

36.9 

35.6 



1423 D 45th Avenue N.E. Calgary Alberta T2E 21’3 Td264-9120 

Sample ldentificotion Coleman Collieries- TD 76 - 99 - - Seam 4 Sira fraction vf x 28 m 

Lab. No. (5) 77 - 1012 Wt % of head sample 65.6 

Specific Gravity 

g& Flwt 

FLOAT AND SINK ANALYSIS % 

Elementary Cumulative Float 

Wa Ash m - e A&l* 

F.S.I. 

Cumulative Sink 

Weight e Shulphur 

1.40 31 .I 7.3 4% 31.1 7.3 100.0 41.2 

1.40 1.50 10.1 14.9 1 41.2 9.2 68.9 56.4 

1.50 1.60 8.3 22.2 1 49.5 11.3 58.8 63.6 

1.60 50.5 70.4 N.D. 100.0 41.2 50.5 70.4 

Total - 100.0 41.2 

. 



I423 D 45th Avenue N.E. Calgary Alberta T2E 2P3 Td264.9120 

h~ple Identification Cole.man Collieries - TD 76 - 99 - - Seam 4 Size fraction 28m x 100 m 

Lab. No. (al 77 - 1012, Wt % of head somplc 23.1 

Specific Gravity 

u - FlOCM 

FLOAT AND SINK ANALYStS % 

Elementary Cumutotiva Float Cumulative Sink 

W* Ash - s!&E m Ash - Sulphur Weight Ash - Shutphur 

F.S.I. 

1.40 36.8 6.0 5% 36.8 6.0 100.0 24.7 

I .40 1.50 22.3 10.4 2 59.1 7.7 63.2 35.5 

1.50 1.60 8.4 17.3 1 67.5 8.8 40.9 49.2 

1 :60 32.5 57.5 N.D. 100.0 24.7 32.5 57.5 

Total - 100.0 24.7 



Warnc-ck Hersey Professional Services Ltd. ---- 

1423-D 45th Ave. N.E. Calgary Alberta 

T2E 2P3 Tel. 264 -9120 

Samp!e Identification . Coleman Collieries - Hole # TD 76 - 99 - - - Seam 4 - 

Lab. No (5). : 77 _ ,012 

Froth Flotatton Tests 

Froth 1 miriute 

Froth 2 mtnutes 

57.2 16.0 4 78.6 19.4 

8.1 18.3 1% 6.6 34.6 

Tailtngs --- ---- .---- 

Total 

34. L- 42 -.L_ 4 a- 14.8 -- 55.8 --- 

100.0 25.3 100.0 25.0 

Conbitiow _--~-- 

Solids Concentration 10% 

Reagent Dosage 0.50 lb /ton 3.1 diesel fueI/MIBC 

Conditioning 1 minute ,I 

28 me+ x 0 100 mesh x #Q ---- -.--- 

Weight % - _ Ash% FSI ,I; 
-- Weight % Ash :,< -- --- FE1 -- 

1% 

1 

1 -- 

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





a 

0.0’ - 10.0’ 

10.0' - 55.0' 

55.0' - 58.0' 

58.0' - 105.0' 

105.0' - 139.5 

139.5'. - 161.0' 
. r. -. 

l61.0' - 165.0' 

165.0' - 195.5' 

195.5’ - 230.0' 

230.0' - 235.3' 

235.3' - 260.5' 

.26OiS!..- 268.0' 

: 

. 268.0' - 291.0' 

.(-- 291.0” - 408.0' 

--. .- _ . ..--... 

. 

No core. 

COLEMAN COLLIFTRXES LIMIlTD 
: 

TD-76-100 (r15O F,) 
: . 

. . 
* . 

Sandstone, Rodenay Formation, medium grey color. 
Badly broken - weathered, iron stained, some silt and mudstone, 
tWn intarcalacions, calcitg stringers. 

- B.C.A. 68 

Mudstone, dense, very dark grey/black. 
: 

Sandstone, silty with mudstone bands, soft mud band at 61.5' - 62.0' 

Shale - sandstone interbedded. Femie shale formation at 105.0*, 
Broken core - iron stained. . . 

Sandstone, interlaced with mudstone and carbonace&s material. 
Badly fractured between 134.0' - 139.5' 

- B.C.A. - 65O 
. . 

Transltlon stage Kootenay/Femie at 139.5'. 
Clean sandstone medid to coarse gra&ed, light grey color, from . . . 
150.0' onwards. : . . 

COAL. Clean break tith ssndstone, fine - no piece bigger than W. , 
2'0" Recovery 50%. Some vitrain mainly durain. 

Sandstone, medium grained, X-bedded, some silt and mudstone squeezed 
between main sandbed. High angle breaks with the core axis. 

_. - .' - Av. B.C.A; - 25' 
. _ 

;~ 

182.0, - 183.W - shattered mudstone band 
Calcite cemented between sand generally a twisted, distorted section.'~ 

. I 
Siltstone - fine grained with light grey color. Some sand intermixed, 
mud pebble conglomerate effect at 215.0' - 224.0'. 

- B.C.A. - 70’ - 
_. ,4.. 

: 
COAL SEAM. Very shaley, dull in appearance. : 

231.0' - 232.5' - shale 
Rec. 4.5'. 

Mudstone - medium grcy color with interbedded sand and silt. 
. . _-. t..- -_ 1---. 

COALY sn4l.x. Coal is very dull,.mixed with mud and shale. 
0 - B.C.A.'- 55 . 

Siltstone with some sand interbrddid, mudstone between 274.0' - 230.0' 
and coaly shale at 285.0' - 286.01 , 

Sandstone, very fine. ; ained, light qrety, becoming mpditi gralncd 
at 306.0’ and coartc yrdinrd at 316.0'. Large:mud h&ble conglom- 
erate at 323.0' - 326.0' and 338.0' - 342.0'. Some high angle 
joint pattern and splits in the sandstone core. 
Change to NQ from 331.0'. Coarse sandstone grading back to fine - 
gralned from 360.0' into siltstone. 

. . 
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408.0’ - 420.0’ 

420.0’ - 527.0’ 

527.0’ - 556.0’ 

556.0’ - 673.0’ 

r. 

. . 

; 

. . 

. :~ 

. 

Siltstone, fine grained, sOme interbedded fine'sand and calcite, 
Ilght grey color. 

' 

Sandstone, dark grey, lnterbedd?d silt - heavy bands of calcite, ' 
Interwoven and cross-bedded with slickensided wdstone at 
430.01 - 452.0’. 

- Av. B.C.A. - 60°. , 

Mudstone, dark grey/black color. Some sand interbedded, dense and 
mainly structureless from 537.0'. 

-*B.C.A. - 70a. : 

COAL imix -K?smM .’ : 

_- 

556.0, - 566.01 
566.0’ - 572.01 
572.0’ - 576.01 
576.0’ - 580.0’ 
500..0’ .- 585.0’ 
585.0’ - 588.0’ 
588.0’ - 593.0’ 
593.0’ - 601.0’ 
6Ql.O’ * 606.0’ 
606.0’ - 614.5’ 
614.5’ - 626.0’ 
626.0’ - 630.0’ 
630.01 - 633.0’ 

.633.0’ - 646.0’ 
646.0’ - 649.0’ 
649.0’ - 660.0’ 
660.0’ - 663.0’ 
663.0’ -- 665.0’ 
665.0’ - 667.0’ 
667.0’ - 673.0’ 

. 

10.0’ 3.5’ 
6.0’ 3.0’ 
4.0’ 4.0’ 
4.0’ 3.0’ 
5.0’ 3.2’ I 
3.0’ 1.2’ 
5.0’~ 4.2’ . . 
8.0’ 5.0’ 
5.0’ 2.3’ 
8.5’ 5.5’ 

11.5’ 6.3’ 
4.0’ 1.0’ 
3.0s 2.6’ 

13.0’ 3.5’ 
3.0’ . 2.0’ 

L1.0' 6.0’ 
3.0’ 3.0’ 
2.0’ 2.0’ 
2.0’ 1.1’ -, 
5.0’ 4.5’ 

117.0’ 66.9’ -- 

Recovery 57.2% . . .' 

-. 
673.0’ - 680.0’ Mudstone,.very dark grey/black color. &nse. 

Possible Actual Description 
a 

Mixture of claro-durain '~' 

with bright vitrain pieces. 
_c 

Shale 
‘. 

Shale and mu&tone 
. . 

. . 
Shale 

Some shale recovered 

Shale wit@ :coai pieces 
Shale 

. . . 

?W.nly~ coal some shale pieces 

680.0’ - 765.0' Silt&one with fine interbedded sand - medium/dark grey. Broken '.- . 
core 740.0’ - 742.0’ 

‘. 
: 

.._ - B.C.A. 68'. 
. . 

765.0’ - 831.0’ Sandstone, medium-coarse grained light grey. Calcite stringers and 
mud bands 1" thick towards base of unit. 

. 
- B.C;A. - 60°. . 

-~ 
BU.0’ - 842.0’ Mudstonc, dense, dark grey/black broken into pieces no bigger than 

2” . Good joint pattern. 

. 
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TD-76-100 (4S” E:) Continued . . . . . ..-...........................................* 3 

! - 
r 842.0’ - 052.8’ 
3.. 

COAL4 
Possible 

842.0’ - 844.0’ 2.0’ 
844.0’ - 847.0’ 3.0’ 
847.0’ - 848.0’ 1.0' 
848.0’ - 852.8’ 4.8’ 

* 10.8' 

Recovery 76% . - 

Actual Description 

1.3’ 
2.0’ '. Mainly clam-durain, 
0.9, very dull appearance 
4.0’ 

- 
8.2’ : '. 

. . .’ 

Sandstone, medlum/fLne grained, light grey. 
. 

852.8’ - 866.0’ 

-. 866.0’ - 876.0’ 

876.0’ - 898.0’ 

MudStone, dark grey/black, dense 

COAL 
Possible Actual 

876.0’ - 882.0’ 6.0’ 5.0’ 
882.0’ - 885.0’ 3.0’ 2.1' 
885.0’ ‘- 889.0’ 4.0’ 2.6’ 
889.0’ - 894.0’ 5.0’ 3.6’ 

liescription . 
'- 

.., 
Mainly hard coal - : 

clam-durain, some 
vitrain pieces. 

r. 

894.0' - 898.0' 4.0’ 3.8’ 
22.0' ixT 

ftacovery 77.7% - - 

t;l;; 898.0’ - 900.0' Mudstone, dark grey/black, very silty. 

9oo.b;' - 920.0' Sandstone, very fine grained, almost siltstone in appearance, 
srme mudstone interbedded in. thin laminations - medium grey color. 

-., .-, 
. 

~“,. 

. ‘,. ._ 
,‘L 

.: 

T. D. 920.0’ ’ 

: 

. . 

. . 

. . 

. 



Wamock Hersey Professional Services Ltd. 

CLIENT - Coleman Collieri es Ltd., 

Sample Identification - TD-76-lOO--Seam5 

Lab. No. - 77 - 1006 

Footaqf? - 5% . 0’ to 673.0’ 

Recovery - 57.2% 

. 

;*- 

:i 

I 

L 

As Analyzed Basis 

.Moisture % ( Inherent ) - 

Ash % - 

Volatile Matter % - 

Fixed Carbon % - 

Total - 

Sulphur % - 

FSI - 

Btu per lb. - 

Equilibrium Moisture % - 

Hardgrove Grindabil ity - 

Specific Gravity ( 20 mesh ) - 

Dry Basis 

CLEAN - Knvv 
1 .60 Float ( mn L 

1.2 

7.6 

27.4 

63.8 
I. 

100.0 

0.35 

6% 

13,719 

v-e 

--- 

--- 

Ash % - 

Volatile % - 

q tu per lb. - 

Dry, Ash - Free Basis 

Volatile % - 

Etu per lb. - 

7.7 

27.7 

13,888 

30.0 

15,041 

i! 

:;r Yield - 42.2% @ 7.7 %ash 



W&lock Hersey Professional Services Ltd. 
~~ f,. 

Cokman Collieries ltd. -- 

Hole No. - --TD 76 - 100 

Seam No. - 5 

77 - 1006 Lab. No. 

Size 

RAW COAL SIZE/&H DISTRIBUTION 

Elementary Cumulative ___~___ 

!+ssing Retained W% 

On - - 

28 mesh 60,8 
_’ .’ 

28 mesh 100 mesh 25.6 

100 mesh - 13.6 

TOTAL 100.0 

Ash% wt% 

51 .I 60.8. 

21.6 86.4 

28.1 100.0 

40.4 

Ash% 

51 .l 

42.4 

40.4 



w-m pldpsslonal s+eslA--) 
1423 D 45th Avenue N.E. Calgary Alberta T2E 2P3 le1.264-9120 

Sample ldcntificotion Coleman Collieries-TD 76 - 100 - - Seam 5 Sirs fraction ?p x 28 m 

Lab. No. (s) 77 - 1006 Wt % of head sample 60.8 

Specific Gravity 

.si& - Flwt 

FLOAT AND SINK ANALYSIS % 

Elamsntory Cumulotiva Fleet Cumulative Sink 

w* && m Ash Sulphur - Weight Ash - Shulphur 

1.40 

1.50. 

1.60 

1.40 27.8 5.8 5% 27.8 

1.50 6.8 14.9 2 34.6 

1 .60 3.4 25.4 1 38.0 

62.0 76.8 N.D. 100.0 

Total - 100.0 51 .I 

5.8 100.0 51 .l 

7.6 72.2 68.5 

9.2 65.4 74.1 

51.1 62.0 76.8 

. . 



“ , ,  

. :  
. ,  .i .~ 

,~ 

Specific Grovitv_ FLOAT AND SINK ANALYSIS 56 

$i& m Elementary Cumulative Float 
i. .*,“,. 

‘i. Cumulative Sink .,; 

w* &+ w w &Sulphur Weight’ & Shulphur- 

F = I. .-. 

1.40 59.9 4.4 7% 59.9 4.4 100.0 21 .6 

1.40 1.50 12.1 9.5 4% 72.0 5.2 40.1 47.4 

1.50 1.60 2.6 17.0 2 74.6 5.7 28.0 63.7 

1.60 25.4 68.6 N.D. 100.0 21.6 25.4 66.5 

Total - 100.0 21.6 



Warnock Hersey Professional Services Ltd. ---_---- 

1423-D 45th Ave. N.E. Calgary Alberta 

T2E 2P3 Tel: 264 -9120 
- A--.-- 

Sample Identification * Coleman Co!lierieG - Hole # TD 76- 100 - - - Seam 5 

L,ab. No (s). : 7, _ ,o06 

Froth 1 minute 

Froth 2 minutes 

Tailings ____~_ .~_---- 

Total 

Conditions -_-m-w 

Solids Concentratton 

Reagent Dosage 

Conditioning 

Froth Flotation Tests 

28 mesh x 0 c___---- 

Weight % Ash% FSI - I 

50.6 13.0 7 

11 .8 16.4 3% 

37.6 47.2 1 _- _- --- 

100.0 26.3 

100 mesh x 0 -.--- 

Weight % 6.2% FzI- 

61 .I 17.9 4% 

7.8 23.0 2% 

-3L.L- 49.3- -L 

100.0 28.1 

10% 

0.50 lb / ton 3.1 cflesel fuel/MIBC 

1 mtnute 



.c 

: 

Wmock Hemy Prof&ssional Setvices ltd. 

CLIENT - 2olcman collieries Ltd., 

Sample Identification - TD -76-lOO--Seam4 

Lab. No. - 77 - 1007 

Footage - 842 _ 0’ to 852.8’ - 

Recovery - 76.0% 

-- 

CLEAN - 

1.60 Float 

As Analyzed Basis 

Moisture % ( Inherent ) - 

Ash % - 

Volatile Matter % - 

Fixed Carbon % - 

Total - 

Sulphur % - 

FSI - 

Btu pet- lb. - 

Equilibrium Moisture % - 

Hardgrove Grindabil ity - 

Specific Gravity ( 20 mesh ) - 

Dry Basis 

0.8 

12.0 

25.0 

62.2 

: l.w;o~_, 

i 0.45 

4% 

13,079 

--- 

--- 

--- 

Ash % - 

Volatile % - 

Btu per lb. - 

Dry, Ash - Free Basis 

12.1 

25.2 
‘. 

13,183 

Volatile % - 28.7 

f3tu per lb. - 14,990 

- -._. -.._-__ 

RAW 

CC)AL 

.~~,.-- Yield- 48.2% @ 12.1% ash 
~‘.,~ 



Whnock Hersey Professional Services Ltd. 

Coh-nan Collieries Ltd. -- 

Hole No. - TDi%-100 

Seam No. - 3 

Lab. No. - 77-1007 

RAW COAL SIZE/ASH DISTRIBUTION 

Size Elementary 

Wssing Retained Wt% 

on 

Ash% 

Cumulative - _ ._.-- 

wt% - Ash% 

28 mesh 64.3 41 .l 64.3~ 41.1 I 

28 mesh 100 mesh 24.5 23.7 88.8 36.3 

100 mesh - 11.2 20.6 100.0 34.5 

-- 

TOTAL 100.0 34.5 
. 



1423 D 45th Avenue N.E. Calgary Alberta T2E 2P3 T&%4-9120 

&,,,pIe Iden+ifica+ion Coleman Coil ieries-TD 76 - 100 - - Seem 4 Size fraction IQ1 x 28 m 

Lab. No. (3) 77 - 1007 Wt % of head sample 64.3 

Specific Gravity 

$nJ - FllMt 

FLOAT AND SINK ANALYSIS W 

Elementary Cumulative Float 

Wa Ash2&l?@!E m Ash* 

F.S.I. 

Cumulative Sink 

Weight s Shulphur 

1.40 23.5 7.4 6 23.5 7.4 100.0 41.1 

1.40 1.50 14.7 15.3 1 38.2 10.4 76.5 51.4 

1.50 1.60 10.5 24.2 1 48.7 13.4 61 .8 60.1 

1.60 51 .3 67.4 N.D. 100 .,o 41 .l 51 .3 67.4 

-- 

Total - 100.0 41 .l 



p& vhmodr~~Servkes~~~) 
1423 D 45th Avenue N.E. Calgory Alberta 12E 2P3 Tei.264.9120 

Sample Identification Coleman Collieries-TD 76 - 100 - - Seam 4 Sire fraction 28mxiOOm 

Lab. No. (5) 77 - 1007 Wt W of head sample 24.5 

Specific Gravity 

&lJ - Float 

FLOAT AND SINK ANALYSIS % 

Elementary Cumulative Float 

Weight_ f& B * ‘- Ash Sulphur 

F.S.I. 

1.40 

I..50 

1 .60 

1.40 40.7 

1.50 12.3 

‘, 

1.60 15.8 

31.2 

6.2 7 40.7 6.2 100.0 23.7 

11 .I 3& 53.0 7.3 59.3 35.7 

16.0 2 68.6 9.3 47.0 42.2 

55.4 N.D. 100.0 23.7 31.2 55.4 

Total - 100.0 23.7 

. . 



Warnock Hersey Professtonal Servlces Ltd. ---- 

1423-D 45th Ave. N. E. Calgary Alberta 

T2E 2P3 Tel. 264 -9120 - ~- 

Sample Identification t Coleman Collieries - Hole # TD 76 - 100 - - - Seam 4 

Lab. No (s). : 77 - 1007 

Froth 1 minute 

Froth 2 mtnutes 

Tailings ____ - _._-- ---- 

Total 

Conditions ------- 

Solids c0nrentratior, 

Reagent Dosage 

Conditioning 

Froth Flotation Tests G: - 

28 mesh x 0 

Weight % Ash% FSI -- - - 

78.2 16.3 4% 

4.5 20.4 2% 

17.3 49 9 1 -__ -L- -- 

100. 0 22.3 

10% 

100 mesh x 0 ---- 

Weight % Ash % 
-- --- 

90.4 18.4 

3.8 24.3 

-Liz- 52.8 

100.0 20.6 

0.50 Ib / ton 3.1 diesel fuel/MIBC 

1 minute 

FSI 

3 

1% 

1 -- 



Smock Hersey Professional Services Ltd. 

c CLIENT - Coleman Collieries Ltd., 

Sample Identification - TD - 76 - 100 

Lab. No. - 77 - 1008 

Footage - 876.0’ to 898.0’ 

Recovery - 77.7% 

CLEAN - 
I .oo FIoai 

AS Analyzed Basis 

Moisture % ( Inherent > - 

Ash % - 

Volatile Matter % - 

Fixed Carbon % - 

Total - 

Sulphur % - 

FSI - 

Btu per Ib. - 

Equilibrium Moisture % - 

Hardgrove Grindability .- 

Specific Gravity ( 20 mesh 1 - 

Dry Basis 

0.8 

12.5 

24.8 

61.9 

100.0 

0.47 

3 

12,996 . 

--- 

--d 

--- 

.4sh % - 

Volatile % - 

Btu per Ib. - 

>ry, Ash - Free Basis 

12.6 

25.0 . 

13,098 

Volatile % - 28.6 

8tu per lb. - 14,988 

RAW 
(;il/\L 

Yield 
c-’ 
‘.. 

53.5% ash 



Warnock Hersey Professional Services Ltd. 

Coleman Coil ieries Ltd. -- 

Hole No. - --TD76-100 

Seam No. - 

Lab. No. - 77 - 1008 

RAW CGAL SIZE/ASH DISTRI8UTION 

Size Elementary Cumulative -- _-- 

Wssing Reta ined Wt% 

On - -- 

28 n-esh 63.3 

100 mesh 25.5 

11.2 

100.0 

Ash% Wt% -- 

36.5 63.3. 

20.9 88.8 

19.4 100.0 

-- 

30.6 

Ash% 

36.5 

32.0 

30.6 

-- 

J 



Professlona, m $‘.I : 
. 

1423 D 45th Avenue N.E. Calgary Alberta T2E 2P3 Tei.264-9120 

Sample Identification Coleman CoIIrerles -TD76-loo-- Size fraction y’ x 28 m 

Lab. No. ($1 77 - 1008 Wt % of head sample 63.3 

Specific Gravity 

$nJ - Flwt 

FLOAT AN0 SINK ANALYSIS % 

Elementary Cumulative Float Cumulative Sink 

W* Ash Ash - h$g. % - Sulphur * Ash Shulphur - 
F.S.I. 

1.40 27.2 0.4 4 27.2 0.4 100.0 36.5 

1.40 1.50 19.7 16.1 1 46.9 11.6 72.0 47.0 

.l .so 1.60 9.0 25.4 1 55.9 IF.9 53.1 50.4 

1.60 44.1 65.2 N.D. 100.0 36.5 44.1 65.2 

Total - 100.0 36.5 

. 
P 



1423 D 45th Avenue NE Calgary Alberta T2E 2P3 Tei.264-9120 

&,plc Idsntification Coleman Coil ieries-TD 76 - 100 - - Sire fraction 28 m xlOOm 

Lab. No. (5) 77-1008 Wt % of hcud romple 25.5 

Specific Gravity 

$i& w 

FLOAT AND SINK ANALYSIS 36 

Elemantory Cumulative Float 

W* Ash w - w A&lSulphur 
FC. 

Cumulative Sink 

Weight Ash Shulphur - 

1.40 

1.40 1.50 

1.50 1.60 

1.60 

37.2 6.0 6 37.2 5.0 100.0 20.9 

16.2 12.0 1% 53.4 7.8 62.6 29.0 3’ 

17.7 16.0 1 71.1 9.9 
46.6 36.0 

*- ‘,. 

28.9 48.2 N.D. 100.0 20.9 28.9 48.2 

- - 

Total C 100.0 20.9 

. . 



Warnock Hersey Professtonal Services Ltd. ------ 

1423-D 45th Ave. N. E. Calgary Alberta 

T2E 2P3 Tel: 264 -9120 -~-- 

Sample Identification : Coleman Collieries - Hole# TD76-loo---Seam - 

Lab. No(s). : 77 - 1008 

Froth 1 minute 

Froth 2 minutes 

Tailings ------- .----- 

Total 

Conditions ------- 

Ss!td; Concentration 

Reagent Dosage 

Conditioning 

Froth Flotation Tests -- 

29 mesh x 0 100 mesh x 0 
----,- ---.- 

Weight % Ash% FSI .z Weight % Ash % FSI --- -- 

49.3 15.5 3 88.4 16.0 2 

11 .8 15.8 2% 3.7 25.4 1 

39.9 30.4 1 7.9- s&L- 1 --- --- -- -- 

100.0 21.3 100.0 19.4 

10% 

0.50 lb /ton 3.1 diesel fuel/MIBC 

1 minute ,- 

I 
c,. 





. 

. COtEMAN CdLtrFRIES LIMITED. 
. 

'm-76-1~ 

- . 

0.0' - 9.0’ Ho core - tricone for casing. ' 

1 

*. 

December 21/76. 

9.0' - 35.0' Sandstone, light grey on fresh surface, medium-coarse grained, 
some weathering visible (iron staining), X-bedding, carbonaceous. 
clasts and partings, few mudstone clasts bedded within sands, 
few calcite stringers infilling hairline fractures. 

18.0' '- 20.0' - very broken. 

35.0*' - 68.0’ Siltstone/very fine sandstone - medium grey color, well bedded, 
small scale X-bedding, few hairline fractures. 

__ .~ . i, 

68.0' - 115.0' Sandstone - light grey color, medium grained, well bedded (defined .- .* 
by darker laminae) numerous fractures with calcite infilling, 

. odd fracture showing sane weathering,'. odd carbonaceous shard. . 

115.0' - 118.0' Mudstone/siltstcne - dark color on fresh surface,~ very broken 
ground .tith visible weathering. . .'- 

118.01 - 157.0' Sandstone - mediumgrey, fine grained, laminae and bands of~darker t 
mudstone, sand is quite dirty with silts and muds, odd carb. clast, L 

'X-bedding, few hairline fractures with calcite infilling. 

c;-~ "' ;'~ 146.0' - B.C.A. - 58O 

‘,y. . . 157.0' - 158.7' hdstone, dark, quite dense. . . . 
158.7' - 239.6' COAL ZONE 

i Possible Actual 

.158.7' ,- 163.0'. 

163.0' - 168.0' 
- . 

: 

168.0' - 173.0' 
173.0' - 178.0' 
178.0' -.1a2.0* 
182.0' - 187.0’ 
187.0',- 191.0' 

191.0' : 195.0' 

195.01 * 199.0' 
199.0’ - 202.0' 
202.0' - 207.0' 
207.0' - 212.0' 

. 

4.3' 

5.0' 

;.0* 
5.0’ 
4.0' 
5.0' 
4.0' 

4.0' a 

4.0’ 3.6' 
3.0' 3.0' 
5.0'~ 4.0' 
5.0' 4.4' 

4.3' 

3.6' 

4.4' 
4.4' 
3.6' 
4.8' 
3.1' 

3.6, 

* -. . . 
. 

., . . . 

-.- . 

‘. 
. . 

.,... ~: .~ 

. . 

Description 
. . 

Claro-durain, few hard pieces 
2" shale at 160.7 ft. 
First 1.5* dirty with 3" of 
shale, rest claro-durain, ! 

I 
hard pieces 
Hard claro-duraln. 
Hard claro-durain. \ 
Clara-durain. I 
Clara-durain. 
Clara-durain, with 2" shale j 
in last foot. i 
First 2' claro-durain 
.S* shale split .9' claro-durain 
Shale and &al, SC% shale 
Shale 
First -8s shaley, rest claro-durair. 
First 1' hard pieces claro-durain, j i 
rest ground coal. 



. *. . 

TD-76-102 Continued . . . . . . . . . . . . . . . . . ..I.................................~..... 2 

;  

239.6’ - 246.0' 

246.0' - 253.0' 

2j3.0, - 423.0' 

423.0, - 480.0' 

I. 

. 

480.0, - 404.2' 

-484.2' - 497.9' 

‘. 

497.9’ - 501.0' 

- 501.0' - 514.0' 

t. 514.0' - 542.0' 

542.0' - 543.5' 

212.0' - 217.0' 5.0' 5.0' 
217.0' - 222.0' 5.0' 4.8' 
222.0' - 227.0' 5.0' 4.9' 

227.0' - 232.0' 5.0' 4.0' 

232.0' - 236.0' 4.0' 2.7' 
236.0' - 239.6' 3.6' 2.4' 

--- 
80.9’ 70.6' 

Recovery 07.3% * - - 

Mudstone, dark, carbonaceous. 

80% shale 
.4* shale, then claro-durain 
Claro-durain with .5* shale 
split near center of cone 
First 1, shale, rest claro- 

. durain 
Claro-durain 
Claro-durain 

/ 
1 

Mudstone/siltstone, dark grey color, odd slickensided fracture, 
few hairline fractures. ~ 

. 
Sandstone/siltstone, medium grey color, few interbeds of darker 
mudstone, quite inhomogeneous, few sandier portions, odd slickensided 
fracture, few hairline ~fractures with calcite infilling. 

254.0' - B.C.A. - 55O 
, 400.0' ; B.C.A. - 60° 

.~ 

405.0' - 4,' broken recemented zone : 
Grades below .~ 

r 
Sandstone, light grey, mediur+coarse grained, upper 10, has mudstons 
clasts as well as few shards of carb. material - similar zones 
d&n section, odd hairline fracture. _* 

457.0, - B.C.A. - 55O ' 
Grades below last 10, 

Mud&one, dark - quite dense. 
*. .~ 

Possible Actual Description 

484.2' - 489.0' 4.8' 2.0, 50% shale .and claro-durain ~ 
remaining. 

489.0' - 497.0'. 8.0' 1.9' Mostly shale with odd piece 
of claro-durain 

497.0' - 491.9' .9' -9' Claro-durain - .P 
..- 13.7' 4.8', 

RecoVery 35.0% - 7 

Mudstone - dark, dense carbonaceous. . 

.*) 
Sandstone, siltstone, medium grey color, few hairline fractures. 

_-, a.. 
.7+. . 506.0' - 0.C.A. - S6O . 

I&dstonr/siltstone, some carb. material, few hairline fractures with 
calcite infilling. 

Mudstone, dark, dense. 
. 

. 

.-,. _ .-, .--. .-- _ . . . - . ..a.~ .: .C-. ._. . . ,_- d ,..-. _ _~ --. _ .---.. ..-- ~, 
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TD-76-102 Continued . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 

585.0 - 696.0’ 

696.0’ - 727.0' 

727.0' - 907.6' 

907.6' - 920.8' 

920.8' - 949.0' 

. 
- 

949.0’ - 976.0’ 

. 

T. D. 976.0' 

Coal and shale bands. 

Mudstone, dark dense. 

Sandstone, siltstone, medium grey, few lighter sandier portions, 
X-bedding. 

57o;o' - B.C.A. - 60° . . . 

Sandstone, light grey, medium grained, few coarse portions with 
sandstone clasts and carb. clasts, well bedded, some X-bedding. '..- 

616.0' - B.C.A. - 64' 
649.0' - 651.0" - numerous large clasts of mudstone bedded 

within sand 
676.0' - 677.0' - similar 649.0' - 651.0' 

681.0' - B.C.A. - 62O 

Mudstone/siltstone, medium grey color, few zones with interbeds .., 
of lighter fine grained sandstone. - . 
. - :. 

Sandstone, light grey, medium grained, sand tends to coarsen ~. 
d-section, odd slickensided fracture. 

732.0' - B.C,A. - 60° 
.J 

837.0' - appearance of coal shards and partings, odd .. ' 
mudstone clast :.I-,~~ ., 

890.0' - B.C.A. - 60° 
-. 

; ‘C, 

Kudstonc, dark dense except for coal bands - largest approx. 1' 

COAL ZONE 
Possible Actual Description 

920.8’ -- 922.0’ 1.2' .6' 
922.0’ - 927.0’ 5.0' 4.7' 
927.0’ * -930.0’ 3.0' .6' 
930.0’ - 934.0’ 4.0' .2.0* 
934,O’ - 937.0, 3.0' 1.6' 
937.0’ - 93Y.O’ 2.0' .7' 
939.0’ - 945.0’ 6.0 2.8' 

945.0’ - 947.0’ 
947.0’ - 949.0’ 

Recovery 52.5% 

2.0' '1.1' 
2.0' .7' 

28.2' 14.B' 
-- 

Claro-durain 
Clara-durain, broken 
Shale remaining 
Clara-durain left .'.I 
Clara-durain left . ._. 
Clara-durain left - 
Clara-durain with 2" shale 
at bottom of zone 
Claro-durain left 
Clara-durain left 

Sandstone, light grey, medium grained, appears to have sane leaching 
in zones, odd slickonsided fracture. 

. 
. ::’ 

.: ‘Y 

.‘^.M 

. ‘.... c 
- c 

‘. .: 
. . 

. ..: 



Wamock Hersey Professional Services Ltd. 

:. 
Y-- 
\-. 

CLIENT - Coleman Collieries Ltd., 

Sample Identification - TD - 76 - 102 - - Seam 5 

Lab. No. - 77 - 1004 

Footage - 158.7’ to 239.6’ 

Recovery - 87.3% 

CLEAN - 

1 .60 Float 

As Analyzed Basis 

Moisture % ( Inherent > - 

Ash% - 

Volatile Matter % - 

Fixed Carbon % - 

Total - 

Sulphur % - 

FSI - 

q tu per lb. - 

Equilibrium Moisture % - 

Hardgrove Grindabil ity - 

Specific Gravity ( 20 mesh ) - 

-Dry Basis 

1 .I 

8.3 

27.0 

63.6 

100.0 

0.37 

6. 

13,665 

--- 

--- 

--- 

Ash % - 

.Volatile % - 

Btu per Ib. - 

Dry, Ash - Free Basis 

Volatile % - 

Btu per lb. - 

8.3 

27.3 

13,810 

29.7 

15,066 

r Yield - 46.6% @ 8.3% ash 

RAW 

COAL 



l&mock Hersey Professional Services Ltd. 

Cdeman Collieries Ltd. 

Hole No. - -TD76 - 102 

Seam No. - 5 
. 

Lab. No. - 77 - 1004 

_.~. 
: 

RAW COAL SIZE/ASH DISTRIBUTION 

Size Elementary Cumulative --_- 

:G. .,.- ~‘:.“+iivs~g I Retained m% Ash% Wt% Ash% 
- - 

~- On - - - 

28 mesh 5G.6 42.8 59.6. 42.8 

: 
28 mesh 100 mesh 26.0 23.0 85.6 36.8 

14.4 25.9 103.0 35.2 

100.0 35.2 



,<* w-w PlosPssknaleLmL,. 
1423 D 45th Avenue N.E. Cqlgary Alberta’ .A 2P3 Tei.264.9120 )E 

&,,,+ tdan+ificotion Coleman Collieiies -TD 76 - 102 - - Seam 5 Size fraction ?p x 20m 

Lab. No. (s) 77 - 1004 Wt % of head sample 59.6 

“-) 

Specific Gravity 

Sink Float - - 

FLOAT AND SINK ANALYSIS % 

Cumulative Float Elementary 

W* Ash XJ& - * Ash Sulphur - 
F.S.I. 

Cumulative Sink 

Weight Ash Shulphur - 

1.40 36.8 5.9 6 36.8 5.9 100.0 42.8 

1 .4O 

1.50 

1 .60 

1.50 0.0 17.2 1 .44.8 7.9 63.2 64.2 

1 .60 3.7 27.0 1 40.5 9.4 55.2 71 .o 

51.5 74.2 N.D. 100.0 52.8 51 .5 74.2 

Total - 100.0 42.8 

- ,  

- - - - . . - -~_- . l .  



Nmodr-- 1423 D 45th Avenue N.E. 
r-j ‘, 

s,,,,+ ldsn+ificgtion Coleman Callierles-TD 76 - 102 - - Seam 5 Sirs fraction 28 m xlOOm 

Lob. No. 1s) 77 - 1004 Wt 56 of heod sample 26.0 

Specific Gravity_ 

Sin4 FllJOt 

FLOAT AND SINK ANALYStS % 

Elementary Cumulative Float Cumulative Sink 

W& Ash - w Ash* wcishr Ash - Shulphur 

F.S.I. 

1.40 

1.40 1.50 

1.50 1.60 

1.60. 

45.6 4.1 

11.0 9.1 

11.3 13.1 

32.1 58.1 

7% 45.6 4.1 100.0 23.0 

3% 56.6 5.1 54.4 38.8 

2% 67.9 6.4 43.4 46.4 

N.D. 100.0 23.0 32.1 58.1 

Total - 100.0 23.0 

.  .  

-  c . - - I I _ - - - . . - I . -  



‘\ ,” 
, 

Warnock Hersey Professional Services Ltd. 
-- 

1423-D 45th Ave. N. E, Calgary Alberta 

T2E 2P3 Tel. 264 -9120 - 

Sample Identification Colema? Collieries T Hole k TD 76 - 102 - - - Seam 5 
- 

Lab. No (5). : 77 - 1004 

Froth Flotation Tests 

Weight % - 

Froth 1 minute 67.7 

Froth 2 nitnutes 4.6 

Tattings _-____ __--_- 27.7 

Total 100.0 

26 mesh x 0 100 mesh x *1 
e-e - 

Ash% FSI c Welght % Ash % FE1 
- I -.- -I 

14.4 6 83.3 21 .o 4 

23.5 1 4.3 32.8 1 

48.2 .%LL LL --- 0 -l2&%.- 

24.2 100.0 25.9 

Con-\bittons 
-- 

Solids Concentration - 

Reagent Dosage 

Conditioning 

10% 

0.50 Ib /ton 3.1 diesel fuel/MIBC 

1 minute ,- 



Wamock Hersey Professional Services Ltd. 

Y- 

Sample Identification - TD-76-102--Seam2 

Lab. No. - 77 - i 005 

Footage -. 920.8’ to 949.0’ 

Recovery - 52.5% 

CLEAN - 

1 .60 Float 

As Analyzed Basis 

Moisture % ( Inherant ) - 

Ash% - 

Volatile Matter % - 

Fixed Carbon % - 

Total - 

Sulphur % - 

FSI - 

q tu per Ib. - 

Equilibrium MoistQre % - 

Hardgrove Grindabil ity - 

Specific Gravity ( 20 mesh ) - 

Dry Basis 

Ash % - 

Volatile % - 

Btu per lb. - 

Dry, Ash - Free Basis 

Volatile % - 

Btu per Ib. - 

I 

L 

CLIENT - Coleman Collieries Ltd., 

0.8 

14.5 

25.7 

59.0 

100.0 

0.47 

4% 

12,724 

--- 

--- 

--- 

14.6 

25.9 

12,823 

30.3 

15,017 

RAW 
COAL 

Yield - 50.2% @ 14.6%ash 



Womock Hersey Professional Services Ltd. 

Coleman Cdl ieries Ltd. 

Hole No. - ~TD 76 - 102 

Seam No. - 2 

Lab. No. - 77 - 1005 

Size 

RAW CGAL SIZE/ASH DISTRIBUTION 

Elementary 

F&sing Retained Wt% Ash% 

~Orl - - 

wt46 Ash% 
- - 

28 rcesh 61 .5 36.2 61.5. 36.2 

Cumukkive -~- _- 

28 mesh 100 mesh 25.3 24.7 86.8 32.6 

.~lOOmesh - - 13.,2 22.6 
‘\ 

‘/ 100.0 31.5 

TOTAL 100.0 31.5 

‘_ 

_. 
.i i.: .~ 

‘; 



1423 D 45th Avenue N.E. Calgary Alberta T2E 2P3 le1.264-9120 

hrnpts ~,+cntifictr+ion Cobnan Collieries - TD 76 - 102 - - Seam2 Size fraction ip x 28 n-l 

Lab. No. (s) 77 - 1005 Wt % of head sample 61 .5 

Specific Gravity- 

Sink m 

FLOAT AND SINK ANALYSIS % 

Elementary Cumulative Float 

W* Ash $&&c - % Ash Sulphur - 
F.S.I. 

Cumulative Sink 

Ash Weight - Shulphur 

1.40 19.9 6.2 5% 19.9 8.2 100.0 36.2 

1.40 1.50 19.3 17.2 1% 39.2 12.6 80.1 43.1 

1.50 1.60 15.7 25.6 1 54.9 16.3 60.6 51 .3 

1 .60 45.1 60.3 N.D. 100.0 36.2 45.1 60.3 

Total 100.0 36.2 



I I : 

PlafPuionolsefvkes~--‘), 
1423 D 45th Avenue N.E. Cd& Alberta T2E 2P3 ‘Tei.264.9120 

. 

&,,+ ,dcntifica+ion Coleman Collieries-TD 76 - 102 - - Seam 2 Sirs fraction 28mxlCQm 

Lab. No. (s) 77 - 1005 Wt % of head sample 25.3 

Specific Gravity- 

&lJ - Flwt 

FLOAT AND SINK ANALYSIS % 

Elementary Cumulative Float Cumulative Sink 

W& Ash - m AshSulphur We fi Shulphur 

F.S.I. 

1.40 27.6 6.3 7 

1.40 1.50 29.2 12.7 4 

1.50 1.60 7.9 18.9 2% 

1 .60 35.4 50.2 N.D. 

-- 

Total - 100.0 24.7 

. . 

27.5 6.3 100.0 24.7 

- 56.7 9.6 72.5 31.7 

64.6 10.7 43.3 44.5 

100.0 24.7 35.4 50.2 



Warnock Hersey Professional Services Ltd. --- 

1423-D 45th Ave. N . E. Calgary Alberta - 

T2E 2P3 Tel: 264 -9120 - --- 

Sampie Identification : Coleman Collieries - Mole# TD 76-102---Seam2 

Lab. No (s). : ’ 77 - 1005 

Froth Flotation: Tests 

I ! 

.., 

Froth 1 mtnute 

Froth 2 minutes 

Tailings --- _- _ .-- --~- 

Total 

Conditions --- 

Solids Concentration 10% 

Reagent Dosage 0.50 tb f ton 3.1 diesel fuel/MIBC 

1 minute ConditIpning 

WeightJ 

51.4 

9.2 

39.4 
-- 

100.0 

28 mesh x 0 ---e-e 100 mesh x 0 

Ash% FSI s Weight % Ash % -,- --- 

17.0 5?6 91.5 20.3 

18.3 3 3.7 33.2 

33.8 1% 4.8 57.9 
--- - 

23.7 100.0 22.6 

FSI -- 

3% 

1 

1 
-- 





0.6 - 7.0' 

7.0' - 525eO' 

b. D. 525.0' 

, 4 
_. 

. . 

COLXMANCOLLZPXIES IZCMITITD 

m-76-103 (V) 

No core. 

Fernie Shale Formation. Siltstone, thinly laminated with 
mudstone, slickensides and bony surfaces, worm burrows, 
polished surfaces are cormon throughout. 
c01our - dark and light gmy banded. 

B.C.A. 75O at 102' 
B.C.A. 65O at 240' 
B.C.A. 70° at 520' 

. 





(... ' ', .' 

ComMAN CoLLT~mEs LIMITED 

TD-76-104 (90*) . . 

,f,-: 0.0' - 42.0' No core Strlcone for casing]. 
L 

42.01 - 138.0' Fernie Shales, worm burr&s, numerous calcite stringers, sllckenslded 
fractures. 

57.0' . . - very broken (small pieces 2" 
- B.C.A. - 45' 

- 3") 
72.0' ., 

131.0' - B.C.A. - 64O . 

138.0' - 364.0' Sandstone - light grey, medium grained, few carb fossils. 

162.0' - B.C.A. - 62O 
206.0' - B.C.A; - 60° 

.m 232.0' - B.C.A. - 60' ; 

. . 

252.0' 
263.0' 

- Sandstone dTbns to medium grey and fines (fine grained) ~ 
- B.C.A. - 71- . 

306.0' - B.C.A. - 70v 
317.0' - B.C.A. - 70' -dark fine grainedSandstone 
358.0' - B.C.A. - 7o" 

364.0' - 1017.0' Fernfe Fori~tfon 

364.0' - 1' very broken grou& 
392.01 - B.C.A. -.71° 

- B.C.A. - 73O 
_. 

.' 422.0' 
437.0' - 523.0' - very broken ground, B.C.A.@s erratic (70° - lOoI 

p . . ,’ nun&us slickensided fractures 
552.0' - B.C.A. - 64O 
655.0' - B.C.A. - 550 

j : 

.: 

.. . . 

‘. 

# 

-. 

. 

I .  

707.0' - B.C.A. - 74O 
803.0' - B.C.A. - 72O 
992.0' - B.C.A. - 67' 

.T. 0. 1,017.O' 

. 

. 

. 





. , 

. 

CODMAN COLLIE&-ES LIMITED 

m-76-1 05 (70' E:) 
r- :j I.. 

c.. 
. 

0.0' - 2X.0' x0 core. 

. . 
. . 

21.0 - 271.5' Sandstone. Medium to co~ze grained.' .Iron stained, very little 
broken core. I 

B.C.A. - 75*.. -_ . 

Coal pieces and carbonaceous material 50.0' - 52.0' and 96.0' - llO.O*' 
Small coal seam at 86.0' - 87.0'. Mudstone and badly shattered core 
at 102.0' * 103.0'. 
Coarse grained from 39.0' - 227.0'. 
Medium/fine grained 227.0' - 250.01 then becoming very silty. 

. 2. Coal pieces and carbonaceous plant remains,from 222.01 - 227.0' - '. 
and large mud pebble. 
B.C.A. - 65O. 

Very silty from 250.0' - 271.5' 

.271.5’ - 286.0' COAL #2 Seam - Clean contact with sandstone/silt&one. . 

._ 
(:.:,;. 

Possible Actual - 

~" 2R.S' '- 277.0' ._ 5.5' 4.8' Hard coal.' Small -' 
_ 277.0' - 281.5 4.5' 3.7'. 

281.5' .- 286.0' 4.5' 3.8' 
shale bands. ~ 

-_~... _ . - 14.51 12.3' 
. ..r 

.,~ -- 

ff ~-‘;l ‘i“ .,. ‘Recovery 84.8% . 
., d I . 286.0" - 306.0' Mudstone. Dense - very dark grey/black with small coal pieces. 

- 306.0' - 347.0' Siltstone/s~dstone, light giey, fine gred and,~interbeddad. 
B.C.A. - 75 . . ..i;b.;';. 

. 341.0' - 351.0' COAL SFM 
-: Badly broken up and only small pieces of claro/durafn recwered. 

. Recovery 30% . 

351.0' - 374.0' Siltstone. Medium grey, very thinly laminated, grading locally -- 
to averyfine sandstone. 

374.0' - 416.01 sandstone. Hedium/coarse gralned, IighWmedium grey color. 

.- : .Carbonaceous partings- ~.. 
1.. _ 52O at 375-0,. . . * : 

. ~_. ', 
- B.C.A. ..: :. ..I 

U6.0' - 422.0' COAL : ,~ ~,,. .I,. 

-:. ._ Poor recovery - durain pieces. 
. . '-~ _. ;. 

B.C.A. - 60 . . . 

422.0' - 697.0' Sandstone. Light qrey, medium/coarse grained. Massive becoming 

. banded towards base, carbonaceous zones vith passage beds, 
grudational to Fernle shale from 650.0' - 697-O,*. 

. . 
* : 

L' 



, 
. . 

D-76-105 (70° E) Continued . . . . ..*.............*.........*................... 2 

697.0’ - 1,043.5' 

C! 

-_ 

. 

. 

1,043.5' - 1,124.O' 

1,124.O' - 1,151.0' 

~. 1,159.O' - 1,207.O' 

1,207.O' - 1,240-O 

Bernie Shale. l-xc&xc of dark siltstones and mudstones, very 
thinly laminated with fine sandstone, giving a light and dark 
planar effect. Hairline fractures infilled with calcite. 
Minor folds and faults present towards the base of this unit. 
Av. B.C.A.'s - No. 

Sandstone. Kootenay formation.~ Medium gralned - light grey 
color. Major fault zone from 1,043.S' - .1,065.0* comprising 
high angle brejks in the core, distorted bedding and inter- 
bedded calcite, highly polished and sheared zone. Sandstone ._ 
grading through to a fine siltstone at bottom of unit with ' 
mud band at 1,083.O' - 1,085.O'. 

Mudstone, Dark grey, broken core tith coal and shale partings 
and calciteopleces. 
B.C.A+ - 50 . . I' 

.~ '. .*. 
COAL 
Recovered 390" fro& 8'0" - broken up coal pieces and mud, 
difficult to log. . 

Mudstone, De-e, dark grey, s& &t interbedded. 

Siltsone. Medium grey, fti grained with frequent layers of 
darker mudstone and slickensided pieces. 

B.C.h. - 45’. 

. . . 

. . . . _. . 
. 

. -. 

‘- 

. 

:. :. 
c _ _ 

. . 

. . - . . . . . ii.., ‘. i 

_~_ I. I: 
.~ “‘.” ‘_ -_ 
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.:j 

! 
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Wbrnock Hersey Professional Services Ltd. 

CLIENT - Coleman Collieries Ltd., 

Sample Identification - TD- 77 - -tet 105 

Lab. No. - 77 - 1015 

Footqe - 277 .5’ to 286.0’ 

Recovery - 84.8% 

-::b Analyzed Basis 

‘:‘~.l@~%stuve % ( Inherent ) - 

‘yyA* % _ 

Volatile Matter % - 

Fixed Carbon % - 

Total - 

Sulphur 70 - 

FSI - 

Btu per lb. - 

Equilibrium Moisture % - 

Hardgrove Grindabil ity - 

Specific Gravity (20 mesh ) - 

Dry Basis 

Ash % - 

&k&tile % - 

.-.‘+3tu per lb. - 

Dry, Ash - Free Basis 

~~“1Qiatiir‘/6 -~ 

Bl.ti’px ,ib. - 

CLEAN - 
1 .60 Float 

0.7 

78.7 

22.9 

57.7 

700.0 

0.46 

3 

7 2,088 

--- 

VW- 

--- 

78.9 

23.7 

12,772 

28.4. 

15,003 

RAW 

COAL 

*, 

:! 

‘field - 49.6% @ 18.9% ash 



Wmock Hersey Professional Services Ltd. 

Ccleman Collieries Ltd. -- 

Hole No. - - TD 77 -&S 105 [$E) 

Seam No. - 
. 

Lab. No. - 77 - 1015 

:.:.~,,. 
*:,-y 
:~,,-~‘, IY> 

RAW COAL SIZE/ASH DISTRlEUTION 

Size Elementary 

FBssing Retained 

On - 

Wt% Ash% Wt% Ash% - - 

28 mesh 

28 mesh .’ 100 mesh 

100 mesh - 

TOTAL 

Cumulative -__-~_-- 

36.7 67 .5. 36.7 

25.9 88.9 34.1 

25.8 100.0 33.2 

__- 

33.2 



1423 D 45th Avenue N.E. Calgary Alberta ‘f2E 2P3 Tel.264-9120 

Sample Identification Coleman Collieries - - TD 77 - +f3i’ Size fraction ‘4’ x 28 m 

Lob. No. ($1 77 - 1015 Wt 76 of head sample 67.5 

Specific Gravity 

Sink Float - - 

FLOAT AND SINK ANALYSIS % 

Cumulative Float Cumulative Sink Elementary 

Weight m AshSulphur We a,h Shulphur 

1.40 

1.50 

1.60 

1.40 16.1 11 .o 

1.50 15.3 19.2 

1.60 22.5 28.2 

46.1 55.6 

Total - 100.0 36.7 

. . 

4x 16.1 11.0 100.0 36.7 

1 31 .4 15.0 83.9 41.6 
‘.:. 

1 53.9 20.5 J “. 68.5 46.6 

‘,, ; 

N.D. 100.0 36.7 46.1 55.6 

., ,.~,. 



wff=ktkrsey hofewMl-L”‘>.,) . 
1423 D 45th Avenue N.E. Calgary Alberta T2E 2P3 Te1.264-9120 

i 

~,,,,,~le ldcn+ifica+ion Coleman Collieries - TD 77 -w Sire fraction 28 M xlOOm 

Lab. No. (5) 77 - 1015 Wt % of head sample 21.4 

Specific Gravity- 

$lJ - Flwt 

FLOAT AND SINK ANALYSIS % 

Elementary Cumulative Float Cumulative Sink 

Weight Ash - ?c!2&% w &Sulphur Weighr Ash - Shulphur 

F.S.I. 

1.40 21.1 7.3 6 21.1 7.3 100.0 25.9 

1.40 1.50 25.7 15.7 2 46.8 11.9 78.9 30.8 

‘1.50 1.60 15.1 21.4 1 61 .9 14.2 53.2 38.2 

1.60 38.1 44.8 N.D. 100.0 25.9 36.1 44.8 

Total - 100.0 25.g 

\ .-, ., ., .., . 



/‘- 1.’ ‘-7 .,I y-j .‘. 
/ 

Warnxk Hersey Professional ‘Services Ltd. --I- 

1423-D 45th Ave. N . E Alberta -- -- +.._. Calgary 

T2E 2P3 Tel. 264 -9128 
---- - --------- 

Sample Identificaticn Coleman Co!lieries - Hole # TD’77 - m 
- ----_- 

Lab. NO(S). : 77 - 1015 ---I- 

Froth Flotatton Tests ------ 

2a 7~‘. x 0 1 GO mesh ;< .3 -_--_-- -----I 

Weight % Ash: ---- - 

Froth 1 minute 42.3 19.5 4x 84.0 - 22.0 2 

Froth 2 minlites 8.7 22.3 1 4.8 32.2 1 

Tailings 49 0 32.5 1 11.2 31 .7 1 
_--._-__ --- -,-.- --,-L- _-.--- --..- .--_ 

Total 100.0 26.1 100.0 25.8 

COi7dittOnS 
- ----- 

Solids Cowe7tration 

Reas&n: Dosage 

Conditi,onir-13 

IO%, 

0.50 lb /ton 3.1 die.se: fuel/MIEC 

1 minute 



F 



. 
, 

. -. 

, 

COLEHAN COLLIERIES LIMITED 

TD-76-106 (60' I?:) 
,. ,. :..< 

. 
0.0' - 18.0' No core. 

18.0' - 48.5' Sandstone, coarse grained, light grey, iron stained, weathered, 
broken core& 
B.C.A. - 55 . 

48.5' - 91.0' Fault Zone. Mudstone, shattered, no piece larger than %m - 
alickensided, soft mud, some silty pieces. 

T. D. 91.0' 
-. 

. - 
. 

p&z Hole abandoned due to very difficult drilling through mud and fault zone. 

New hole started on a 66' angle frcm same set-up - TD-76-106A (66’E). 

-. 

0 
(-; , ‘. ,. 

. 

. 

. 

-_ ., . 

-.*.- .-.--- . . ~. 





COLMANCOLIJERES LIMITED 

TD-76..106A (66’~) i 

H.Q. 
Ho core. N.Q. 
Drilled through fault zone. 

132.0' - 147.0' Mudstone, badly broken and sllckensided core mith soft mud bands. 
Very dark grey color. 

147.0’ - 468.0’ Sandstone, medium/coarse graIned to 230.0' then medium graiixed, light 
grey color. 
Fractured broken core to 160.0*, at 165.0' - B.C.A. - SO0 
HQ core and cased to 228.0' 
Broken core 266.09 - 269.0' ho piece larger than 1") and at 30&O* - 
335.0' with slickensides. 
Calcite stringers beginning at 250.0' 
Coarse grained from 380.0' 
3" coal band at 433.09 
B&LA. varies from 80' - 45O 

Dudstone, dark grey/black, dense. 

COAL 
. 

Possible Actual 

488.0’ - 492.0' 4.0, 1.8’ 
492.0’ - 495.0’ 3.0’ 0.8’ 

CCd 

XF 2.6’ 

Rekvery 37.1% - - 

s- ..: .: ._ 

. 

.~. 

468.0, - 488-O’ 

488.0’ - 495.0' 

(T-7 - 

495.0’ - 501.0’ 

.- 

Mudstone, dark grey/black, dense, some coaly material. 
'. 

'.501.0' - 534.0' CQRL 
Possible 

4.01 
3.0’ 
3.0’ 
3.0’ 
4.0’ 
4.0’ 
3.0’ 
3.0’ 
3.01 

Actual 

0.9' : 
0.6' 
0.3' 
0.8' 
2.0' 
2.1' 
0.7' . 
1.1' 
2.4' 
1.2' 

. 
501.0’ 
505.0’ 
508.0’ 
511.0' 
514.0' 
518.0' 
522.0' 
525.0' 
528.0' 

- 505.0' 
- 508.0' 
- 511.0' 
- 514.0' 
- 518.0' 
- 522.0' 
- 525.0' 
- 528.0' 
- 531.0' 

. 

531.0' - 534.0' 5.0, 
33.0, 

Recovery 36.6% - 

534.0 - 685.0' jandstone, medium/coarse gralned, light grey color with a few calcite 
&ringers. 
3.C.A. - 4o” at 540.0’ 
4udstone band - slickensided pieces at 666.0' - b6j.01. 
icxne cross-bedding and high angle bedding at 668.0'.- 672.0'. 

;iltstonc, maim grey color with fin0 sand ami mudstone inbdedde4 
6ome broken core. D.C.A. - 50". 

. 

605.0 - 718.0’ 

-. ._ 
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718.0' - 739.0' 

739.0' - 864.0' 

. 

864.0' - 873.0' 

873.0' 

986.0' - 2025.0* Mudstone, dark carbonaceous, odd carb.parting, few slickinsided 
fractures, few hairline fractures, small zones with light gray 
very fine grained sandstone laminae. 

1018 - B.C.A. - 55* 

Mudstone,darkgrey/black. 

Sandstone, medium grained, light grey, with siltstone and modsto& 
layers, becoming coarse gralned from 812.0'. 
Coal pieces (squeezed and broken) carbonaceous stringers from 828.01 
- 840.0'. 

Siltstone. 

Sandstone, light grcy, coarse grained. Large mud pebbles at 875.0' 
Sane thin coal parthgs from 885.0' - 893.0' 
B.C.A. - 40° 

Generally coarse grained, however zones of medium-fine grained sand 
(LS w+ll as odd dark shaly parting zones of sand with carb. partings. 

931.5’ - 973.0’ - very coarse gralned, odd granular portions 
carb partings, odd mudstone clast 

979.0’ - 986.0’ - light grey, medium grained - fine grained, well 
bedded with mudstone laminae 

977.0' - B.C.A. - 50* 

1025.0* - lO?S.O* Shale - carbonaceous, slickensided fractures. 
Note - only 5' recovery in this zone - possibly coal 

1035.0' - 1064.8' COAL ZONE 

Possible Actual Dpscription 

.,,: -. ..~.~~,,. 

1035.0' - 1037.0' 
1037.0' * 1040.0' 
1040.0' - 1043.0' 
1043.0' -'1047.0' 

1047.0’ - 1048.0' 
1048.0'.- 1051.0' 
1051.0' - 1053.0' 
1053.0' - 1054.5' 
1054.5' - 1057.0' 
1057.0' - 1060.0' 
1060.0' - 1061.0' 
1061.0' - 1063.0' 
1063.0' - 1064.8' 

2.0' 
3.0' 
3.0' 
4.0' 

1.0' 
3.0' 
2.0' 
1.5' 
2.5' 
3.0' 
1.0' 
2.0' 
1.8' - 

1064.8’ - 1065.5' Shale - dark carbonaceous. 
If 

0.5 
0.2' 
0.5' 
1.5' 

0.8' 
2.5' 
0.8' 
0.9' 
1.6' 
1.5' 
0.7' 
1.5' 
1.1' 

Shale remaining 
Shale remaining 
Very broken shale and coal 
Broken claro-durain few 

hard pieces 
-Clara-durain, last .l' shale 
Clara-durain 
Pew hard pieces claro-durain 
Few hard pieces claro-durain 
Broken claro-durain 
Broken claro-durain 
Claro-durain pieces 
Clara-durain pieces 
Clara-ducaln pieces, few 

small shaley partings 
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0 1065.5 - Sandstone, light grey, coarse-medium grained, few small carb. 
partings. 

. 
1082.0' - B.C.A. - SO0 

1004.0’ - 1086.0' - verv broken 

.‘ 
1120.0' - darkns in cd& medium grey, medium 

1141.0' 
grained 

- 1144.0' - network of hairline fractures with calcite 
infilling 

1208.0 T B.C.A. - 57O - fine grained, few hairline 
fractures with calcite infilling, odd slicken- 

'sided fracture 
1249.0' 
1268.0' 

- heavily bedded, few partings of mudstone 
- B.C.A. - 58O * 





59.0’ - 64.0’ 

64.0’ - 245.0’ 

~;G 245.01 - 271.51 ‘-; . . 
2n..5’ - 274.0’ 

274.0’ - 280.5’ 

280.5’ - 308.0’ 

. 

308.0’ - 309.0’ 

309.0’ - 573.0’ 

A 

. 

. 

COLE~.W4 COLLI'XES LIMITED 

‘m-76-107 (GO0 E) 

. ,. 

No core. 
’ 

sandstone 
11.0’ - 15.0' badly broken. . : 

Coarse gr&ned, ligtit grey.o . 
B.C.A. - 40 

, 

Mudstone, medium grey, some silt - broken core. 

* 

;. . 

Sandstone, coarse, medium grey, salt & pepper effect, sllckenslded 
pieces at 81.0' - 82.0'. 

B.C.A. - 55' 
Thin carbonaceous material interlayered. : i 
US.0 - 126.0' - mud pebble conglaaerate and calcite stringers. 

B.C.A. - 45’ 
6” mud bands at 159.0' - 159.5' 

170.0’ - 170.5 
Change to NQ 183.0' : .-. .~~". ~:. 

Back to HQ at 196.0' ,. ,~: '~ ':'.' 

Coaly intercalations 198.0' - 206.0' with thin siXty.:layers;':.-'. - _ ,_ 
massive sandstone at 235.0' - B.C.A. - 80'. ~- .'~. '. 

. . 
Kudstone - dense, dark grey. ~~. . .,, . 
Change~to NQ at 265.0'. 

'.& k '. : - .~.- 'L 
a-. . ':'.~I, .;- . _: 

.--. . . -.. 
COAL .' 
Recovery 1.0' fKan 3.5' - B.C.A; - iso . . ".. 

m.. 
Mudstone, dense, dark srey. 

COAL 

280.5’ - 284.0’ 
284.0’ - 288.0’ 
288.0’ - 296.0’ 
296-O’ - 298.0’ 
298.0’ * 300.0’ 
300.0’ - 304.0’ 
304.0’ - 306.0’ 
306.0’ - 308.0’ 

Possible ' Actual 
3.5’ 1.2' 
4.0’ 3.2’ 
8-Q 3.0’ 
2.0’ 2.0’ 
2.0’ 1.5’ 
4.0’ 3.1’ 
2.0’ 1.8’ I 

Kard-mainlydurain. 
Clarhln . . 

Sane shale with coal 
2.0’ 2.0’ 1 

27.5’ iG 

I 

_ j 

Recovery 64.3% - - < ’ . 
Mudstone 

Sandstone, medium/coarse grained, medium/light grey. Thin 
coal and carbonaceous material intcrbeddcd, generally massive 
sand. B.C.A. - 65 . 
Broken silt and mudstonc core at 384.0' - 385.0' 
Some calcite pieces. Sow cross-bcddlng evident becoming fine grained 
almost silty from 435.0*.- 475.0' and 564.0' - 570.0'. Sax broken * 
& mud core at 553.0’ - 554.0’. 
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'!i- 
573.0' - 580.0' siltstone - medium grcy, fine sand and mudstone interbedded. 

L 
580.0' - 595.0' Mudstone, coal and carbonaceous material-interbedded plant remains. 

Dense. B.C.A. - 75 - 80 . 

COAL 

POSS& Actual 
. . * 

595.0’ - 596.0' 1.0' Nil ~ 
596.0' - 600.0' 4.0' 1.0' 
600.0' - 603.0' 3.0' Nil 
603.0' - 605.5' 2.5' 1.5' ._ 
605.5' - 607.5' 2.0' 1.2' 
607.5' - 611.0' 3.5' 0.6' 
611.0' 

Plainly hard durain like 
- 613.0' 2.0' 1.0' coal recovered. 

613.0' - 616.0' 3.0' 2.4' 
616.0' - 620.0' 4.0' 3.3' 

595.0’ - 628.0' 

620.0' - 624.0' 4.0' : 3.3' 
624.0' - 628.0' 4.0' 3.8' 

,33.0, iz 
Recovery 54A% - - 

. 

Sandstone - Clear contact with coal, coarse/medium aralned, light grey, : 
sane coal and interbedded to 645.0“ 
B.C.& - 60* 

. High angle bedding and cross-bedding 693.0' - 700.0' 

. . 628:O' - 796.0' 

SalLand pepper effect 726.0' - 753;O'~ . _. 
Clean regular sand at T.D. 
Average l3.C.A. - 75'. 

-. +L 
&. 

. 
. 

. 
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Wamock Hersey Professional Services ltd. 

‘C 
CLIENT - Coleman Collieries Ltd., 

Sample Identification - TD 77 - 107 

Lab. No. - 77 - 1013 

~7 

. 

Fwtaqt: - 280.5’ to 300.0 

Recovery - 64.3% 

As Analyzed Basis 

Moisture % ( InherBnt ) - 

Ash% - 

Volatile Matter % - 

Fixed Carbon % - 

Total - 

Sulphur % - 

FSI - 

Btu per lb. - 

Equilibrium Moisture % - 

Hardgrove Grindabil ity - 

Specific Gravity ( 20 m&h ) - 

Dry Basis 

Ash % - 

Volatile % - 

Btu per lb. - 

Dry, Ash - Free Basis 

Volatile % - 

Stu per Ib. - 

Yield - 57.3% @ 13.7% ash 

CLEAN - 
1.60 Float 

0.8 

13.6 

25.9 

59.7 

100.0 

0.49 

5 

12,909 

--- 

--- 

--- 

13.7 

26.2 

13,012 

30.3 

15,079 

RAW 

COAL 



Mmock Hersey Professional Services Ltd. 

Coleman Cdl ier ies Ltd. -.- 

Hole No. - TD77-IQ? 

Seam No. - 

Lab. No. - 77 - 1013 

Size Elementary 

RAW CGA-L SIZE/ASH DISTRIBUTION 

Wssing Reta ined 

On - 

28 mesh 

28 mesh 106 ~mesh 

100 mesh - 

Cumulative -.-~_- 

Wt% Ash% Wt% Ash% 
- - - - 

64.2 30.0 64.2 30.0 

24.0 22.6 68.2 28.0 

11 .8 25.8 100.0 27.7 

-- 

TOTAL 100.0 27.7 



rj 17,, &4xnock~ plolksknal*w~~‘,): . 

I 1423 D 45Ih Avenue N.E. Calgary Alberta T2E 2P3 Te1.264-9120 

~a,,,,,,~ Iden+ificofion Coleman Collieries - TD 77 - 107 - - Seam Sire fraction !$I x28m 

Lob. No. (5) 77 - 1013 Wt % of head sample 64.2 

Specific Grovitv 

$flJ Floe,. 

FLOAT AND SINK ANALYSIS 56 

Elementary Cumulative Float 

W- Ash $&J& - m Ash&r 

F.S.I. 

Cumulative Sink 

Weight & Shulphur 

1.40 

.1.50 

1 .60 

1.40 36.4 9.0 5 36.4 9.0 100.0 

1.50 12.4 19.0 5% 46.8 11.5 63.6 

1 .60 14.5 25.9 1 63.3 15.1 51 .2 

36.7 55.7 N.D. 100.0 30.0 36.7 

Total - 100.0 30.0 

30.0 

42.0 

47.5 

55.7 

. 



pldesskna1mLi‘; ,j . 
1423 D 45th Avenue NE. Calgary Alberta T2E 2P3 Tel.264.9120 

rj 
. 

&mple tdsntificotion Coleman Collieries - TD 77 -107 - - Size fraction 28m x 100m 

Lab. No. (5) 77 - 1013 Wt % of head sample 24.0 

Specific Gravity 

Sink Float - - 

FLOAT AND SINK ANALYSIS % 

Elementary Cumulative Float 

Wm Ash e - w AshSulphur 

F.S.I. 

Cumulative Sink 

Weighl Ash Shulphur - 

1.40 44.6 6.9 8 44.8 6.9 100.0 22.6 

1.40 1.50 12.5 12.8 4 57.3 8.2 55.2 35.3 

.1.50 1.60 11.9 10.9 3 69.2 10.0 42.7 41.9 

1 .60 30.8 50.8 N.D. 100.0 22.6 30.0 50.8 

Total - 100.0 22.6 

.  .  L 



Warnock Hersey Professional Services Ltd. 
--. 

1423-D 45th Ave. N . E. Calgary Alberta 
- --- 

T2E 2P3 Tel+ 264 -9120 l_-.-l_- - 

Qmp!e Identification t Coleman Collieries - Hole # TD - 77 - 107 - - - Seam 
z 

Lab. No(s). : 77 - 1013 
--- 

Froth Flotation Tests -~_-- 

28 me@-! x 0 100 mash x 0 
___ _-- -..- -e--e 

Froth 1 minute 

Froth 2 minutes 

Tatlings -__---- _---.-- 

Total 

Conditlow -__--- 

Sol.ids Concentration 

Reagent Dosage 

Coxiiti.ming 

Weight % ---_ 

47.4 

Ash% Fg I; Weight % Ash % FSI 
- I -- --- -- 

20.6 5 77.7 20.2 3% 

17.4 22.6 3 6.5 36.0 1 

35.2 -.- 

100.0 

34.0 1 15.8 49.4 1 
--- -- -- -- _-_ 

25.7 100.0 25.8 

10% 

0.50 lb /ton 3.1 diesel fuel/MIBC 

1 minute 



Warnock Hemy Professional Services Ltd. 

.:. ~. 

c CLIENT - Coleman Collieries Ltd., 

Sample Identification - TD-77-107 

Lab. No. - 77 - 1014 

Footage - 595.0’ to 628.0’ 

Recovery - 54.8% 

As Analyzed Basis 

CLEAN - 

1.60 Float 

Moisture % ( Inher%nt ) - 

Ash % - 

Volatile Matter % - 

Fixed Carbon % - 

Total - 

Sulphur % - 

‘FSI - 

Btu per lb. - 

Equilibrium Moisture % - 

Hardgrove Grindabil ity - 

Specific Gravity ( 20 mesh ) - 

Dry Basis 

0.7 

14.4 

26.2 

58.7 

700.0 

0.53 

7 

12 800 ,, 

--- 

--- 

--- 

Ash % - 

Volatile % - 

Btu .per lb. - 

Dry, Ash - Free Basis 

14.5 

26.3 

12,889 

Volatile % - 30.8 

Btu per lb. - 7 5,070 

Yield - 

“!I- 

44.3% @ 14.5%ash 

RAW 

COAL 



Warnock Hersey Professional Services Ltd. 

Cokeman Collieries Ltd. 

Hole No. - .TD77 - 107 

Seam No. - 

Lab. No. - 77-1014 

Size 

F&sing 

28 mesh 
, 

100 mesh 

RAW COAL SIZE/ASH DISTRIBUTION 

Retained 

OkI - 

28 mesh 

100 mesh 

Elementary cumu1ative 
-- 

Wt% Ash% wt% Ash% 
- - - 

66.0 41.3 

22.8 25.7 

66;o 41.3 

88.8 37.3 

11.2 25.0 

35.9 

100.0 35.9 

TOTAL 100.0 

. 



w mff=kw -1 m w--.‘,\: 
1423 D 45th Avenue N.E. Colgocy Albert0 T2E 2P3 Te\.264-9120 

s.,,& ldentifica+ion Coleman Collieries - TD 77 - 107 - - Seam Size fraction p x 28 m 

Lob. No. (s) 77 - 1014 Wt 56 of head sample 66.0 

Specific Gravity 

Sink Float - - 

FLOAT AND SINK ANALYSIS % 

Elementary Cumulotivs Float Cumulative Sink 

Waighc Ash - YiiX m Ash* Weight Ash - Shulphur 

F.S.I. 

1.40 24.5 

1.40 1.50 9.0 

1.50 1.60 12.2 

1.60 54.3 

10.0 

19.5 

27.0 

62.2 

6 24.5 10.0 100.0 41 .3 

2 33.5 12.6 75.5 51 .‘a 

1 45.7 16.4 66.5 55.7 

N.D. 100.0 41.3 54.3 62.2 

Total - 100.0 41 .3 

. . 



abmodrHeney f+chsbd-vT 
1423 D 45th Avenue N.E. Colgoty Albetlo T2E 2P3 Tei.264-9120 

$,& Idsnflflc~lionColeman Collieries - - TD 77 - 107 

Lob. No. (9) 77 - 1014 

Slza fraction 28m x 100 m 

Wt X of head sample 22.8 

Specific Gravity 

Sink F imt A - 

FLOAT AND SINK ANALYSIS % 

Elementary Cumulative Float 

W& Ash w m Ash* 

F.S.I. 

Cumulative Sink 

Wcisht & Shulphur 

1.40 31.6 6.0 0% 31.6 6.0 100.0 25.7 

1.40 1.50 20.1 12.1 4 51.7 8.4 68.4 34.9 

1.50 1 .60 10.3 19.0 3 62.0 10.1 48.3 44.3 

1.60 38.0 51 .2 N.D. 100.0 25.7 38.0 51.2 

Total - 100.0 25.7 



‘1 ,- 
,’ ? 

Warnock Hersey Professional Services Ltd. -------- 

1423-D 45th Ave. N. E - 2 Calgary Alberta’ - 

T2E 2P3 Tel. 264 -9120 _- 

Sample Identification * Colelnan Co!lieries -Hole* TD77-107 -- -- 

Lab. No(s): : 77 - 1014 

Froth Flotation Tests - 

28 mesh x 0 -----,-- 100 mesi x 0 ---.- 

Froth 1 minute 

Froth 2 minutes 11 .6 

Tailings 46.4 __,--- .--._-- -- : 

Total 100.0 

Conditions ------ 

Solids Concentration 10% 

Reagent Dosage 0.50 lb /ton 3.1 diesel fueI/MIBC 

Conditioning 1 minute ,* 

Weight % __-.- 

42.0 

Weight % -- Ash % FSI --- -- 

18.5 4% 84.0 19.8 5% 

19.2 1% 4.2 27.3 1 

34.0 1 -- -11.8 - 61.1- 1 -- 

26.1 100.0 25.0 





I  -_ 

$p’ : 36.0, . 

36:O’ - 48.0’ 

52.0! : 61.01 1 . 

T. D. 61.0' . . . . _ 
-i..__I __. 

Sandstone. Shattered, fault zone frcm 38.0'. 

Badly broken. Hudstone - some coal &ces 
Recoveryverypoor. . 

. 

Sandstone. IrOn stained, weathered, broken core. 
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, 

COlEMANCOLLIERIFS LIMITED 

0.0' - 10.0' No core (tricore for c: .!ng! 
',$,;'. 

10.0' - 295.0' Sand5tone - light grey, medium-coarse grained, fractures in 
upper portion nf zone show iron staining, X-bedding large 
and small scale evident. 

36.0' - B.C.A. - 60° 
60.0"- sandstone darkens to a medium gray, 

mediumgrained 
116.0' - appears to be grading into Passage 

Beds, few mudstone, siltstone partings 
(dark color) with odd slickensided 
fracture, few hairline fractures with 
calcite Milling. : 
B.C.A.'s - 6Oc - 90° 

156.0' - B.C.A. - 8o" - 90° 

295.0’ - 633.5' Fern& Formation - dark mudstone, with few laminae of 
lighter fine graded sandstone, numerous slicker&dad 
fractures, hairline fractures with calcite infillingi 
worm .burrows. 

310.0' - B.C.A. - 80° 
326.0' - B.C.A. - 60" 
470.0' - B.C.A. - 76O 
501.0' - B.C.A. - 75O - BOO 
564.0' - B.C.A. - 75O 

628.0' -628.5' - very broken core - shattered and ground 

. . 





c 
0.0’ - 9.0’ 

9.0’ - 140.0’ 

140.0’ - 165.5’ 

165.5’ - 181.0' 

181.0’ - 300.0’ 
_’ 

300.0’ - 308.5’ 

308.5’ - 340.4’ 

/-- 
i,. \, i 

COLWAN COLLITJ=S LIM1TF.D 

TD-77-119 (60° F) 

No core (tricom for casing) 

Sandstone - wry COBIXP grained, massive with salt and 
ppper effect, lkght/mFdium grey, iron stained and 
weathered. 

High angle B.C.A. 15' - 201 
‘50.0’ - 57.0’ - small piecps and very badly broknn core 

67.0’ - B.C.A. - 55O 
' Thin carbonaceous plant remains in sandstone 

74.0’ - 78.0’ - fault-broken zone with.mudstone and 6" soft 
mud patch 

137.0' - 140.0' - same as 74’-78’ 

Siltstone/sandstone - medium grey, badly shattered broken 
core, no piece Lx&r than 1". Somp mudstone and coaly 
material mixed in with the general rock type. 

Siltstone/mudstone - medium grey. B.C.A. - 60°. 
interbedded in thin layers l/8" thick, iron-staining still 
evident at 178' 

160.5' - 3” soft mud band. 

Sandstone - rredium grey, very coarse grained, some X-?zdding, 
salt and pepper effect. 

i85.0’ - thin coal lay&s/laminations l/4', thick 
217.0’ - N.Q. core 

233.0’ - 226.0’ 
289.0’ 

- broken co6 only 2' recovered 
- B.C.A. 49 

Mudstone/siltstone - dark grey/black, slickensided fractures. 

COAL ZOhT 

308.5’ - 311.0’ 
311.0’ - 314.0’ 
314.0’ - 315.5’ 
315.5’ - 317.5’ 

31T.5’ - 321.0’ 
321.0’ - 323.0’ 
323.0’ - 327.0’ 
327.0’ - 330.0’ 
330.0’ - 331.5’ 
331.5’ - 333.0’ 
333.0’ - 334.0’ 
334.0’ - 335.0’ 
335.0’ - 336.0’ 
336.0’ - 338.0’ 

338.0’ - 340.0’ 
340.0’ - 340.4’ 

bcnvm-v - -4Tmt 

Possible 

2.5’ 
3.0* 
1.5' 
2.0’ 

3.5’ 
2.0’ 
4.0’ 
3.0’ 
1.5’ 
1.5’ 
1.0' 
1.0' 
1.0' 
2.0’ 

2.0’ 
0.4‘ 

31.9’ 

Actual 

0.0' 
1.2' 

.2’ 
1.1' 

0.9' 
0.0' 
1.0' 
0.0' 
0.8’ 
0.7’ 
0.4’ 
1.0' 
0.6’ 
1.8’ 

2.0’ 
0.4’ 

iTIT 

*scription 

-* 

Clara-durain 
Shale remaining 
Clara-durain, some 
+one and shale 
Clara-&rain 

Shattwrd claro-durain 
-- 

Clara-durain 
Mostly bone remaining 
Sluriy of coal and watw 
Slurry of coal and wiltpr 
Slurry of coal and water 
F'itst .l' shalr r.-st 

brobn clxo-duraln 
Claro-durain 
Coal and sh&= 



, 
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/- 
‘i. 340.4’ - 359.0’ 

359.0’ - 360.5’ 

360.5' - 363.5' 

363.5' - 373.7' 

373.7’ - 441.0’ 

441.0' - 466.0' 

(y 

466.0' - 488.0' 

488.0' - 506.0' 

506.0' - 532.0' 

532.0' - 536.0' 

536.0' - 588.0' 

588.0' - 635.0' 

Mudstone/siltstollP/sandstonF! - few calcite stringers, few 
carb. partings (small) - obscure bedding, few slickenSided 
fractures. 

Sandstone - light grey, medium grained. 

Mudstone - dark in color, heavily fractured - slickensides. 

COAL mm 

Possible Actual Description 

363.5' - 367.5' 4.0' 3.8' Claro-durain 
367.5, - 372.0' 4.5' 3.1' Clara-durain 
372.0' - 373.7, 1.7' 1.4' Clara-durain 

10.2' 8.3' - - 
Recovery.- 81.4% 

Siltstone - medium grey, odd slickensided fracture, few 
calcite stringers, sandy laminae appearing downsection. 

396.0' - B.C.A. - 47O 
417.0' - B.C.A. - 55O 

Sandstone - light &ey, medium-coarse gralned, few carb. 
partings, odd mudstone clast. 

Mud&one/silt&one, dark, few slickansided fractures, few 
hairline fractures with calcite infilling. 

475.0' - 1' very broken 

S&d&one - light grey, very fine grainc~, few calcite 
stiingcrs. 

490.0' - B.C.A. - 52* 

Sandstone, light grey, medium-coarse grained (zoned) slicken- 
sided fractures, appears to be some massive cross-bedding. 

530.0' - B.C.A. - 50° 

Mudstone/siltstone, dark grey, slickensided fractures. 

Siltstone, medium grey, few hairline fractures with calcite 
infilling, lighter, very fine sandstone laminae, grades below. 

Sandston-, light grey, fine grained, ~11 bedded. 

590.0' - B.C.A. - 50°. 

593.0’ - odium grain=d 

\ 603.0, -~coarsr grained, portions v+ coarsp to 
granular, little carb. material - partings 
or clnsts, calcite stringers. 



. 
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TD-77-119 (60' F) Continued . ..-......................................*.... 3 

635.0' - 661.0' Mudstom/siltstow - dark gmy, fw slickensidnd fractures, 
hairline fractures with calcite irifilling. 

661.0' - 791.0' Sandstone - light gray, fine graimd, wll bedded zones. 

657.0' 
676.0' 

- medium gr@ncd 
- B.C.A. 51 

690.0' - 695.0' - coaly shards and partings 
695.0' - zom-?s of CoarsP - wry coarst= sandstor?F? 
762.0' - 5.C.A. - 49O 

791.0' - 826.5' Mudstone - dark-grey color, odd slickensided fracture. 

826.5' - 860.2' COAL zom 
Possible Actual Dpscri?tion 

826.5' - 835.0' 8-S' 5.97 Clara-durain with 1.0' 
of shale near middle 
Of zone 

835.0' - 837.5' 2.5' 2.3' Clara-durain pieces 
837.5' - 340.0' 2.5' 2.5' Broken claro-durain 
840.0' - 842.0' 2.0' 1.4' Clara-durain 
842.0' - 845.0' 3.0' 1.1' Claro-dwain 
845.0* - 846.0' 1.0' 0.7' Clara-durain 
846.0' - 348.0' 2.0' 1.2' Clara-durain hard pieces 
848.0' - 851-O* 3.0' 2.4' Clam-durain 
851.0’ - 853.0’ 2.0’ 1.3’ Clara-drain 
853.0’ - 855.0’ 2.0’ 2.0’ Clara-durain 
855.0’ - 858.0’ 3.0’ 2.4’ ClU.-U-dUrain 
858.0’ - 860.2’ 2.2’ 1.8’ Clara-durain 

33.7' 25.0’ 
- P 

Recovery - 74.2% 

860.2’ - 1128.0' Sandstone - light grey, wdiua grained, few carb. shards in 
upper 10 feet and partings, few hairlim fractures with 
calcite infilling. 

864.0’ - 864.5’ - coal strinpr 
873.0’ - B.C.A. - 5E” 
918.0’ - B.C.A. - 49O 
930.0' 
998.0' 

- B.C.A. - 50: 
- B.C.A. - 49 

1041.0’ - sandstom darkms to mdim grey, and 
fines to fim grained, few partings 

.--of darker mudstonp/siltstom 
(nurwrous calcite stringers) 

1071.0' - B.C.A. - 5Oo~ 
1q93.0 - B.C.A. - 64' 

grades below 

1128.0’ - 1155.0' Frrnir Formation, hairline fractures (calcite infilling) 
slickmsidrd fracturrs, worm burrows, shalr and wry fim! 
sand intm%ds. 

1132.0’ - B.C.A.~ - 51° 

T. D. 1,155.0'.. 



Warnock Hersey Professional Services Ltd. 

CLIENT - Coleman Collieries Ltd. 

Sample 1. D. - Well # 77 - 119 

LA%. NC: - 77 - 3075 

RAW CCPL SIZE/ASH DISTRIBUTION --- 

Size 

F&sing Retained 

On - 

28 wesh 

28 mesh 100 mesh 

100 mesh - 

TOTAL 

EIemw~t~ry Cunulativc 
---- ~---- 

wt%: __ Ash% wt% Ash% - - - 

79.6 53.6 . 79.6 53.6 

12.9 35.9 92.5 51.1 

7.5 34.0 100.0 49.8 

100.0 49.8 



Wbrnock Hersey Professional Services Ltd. 

cl CLIENT - Coleman Collieries 

Sample Identification - well # 77 _ , , 9 

Lab. No. - 77 - 3075 

Footage - 308.5 to 340.4 

Recovery - 37.9% 

As Analyzed Basis 

Moisture % ( Inherent ) - 

Ash % - 

Volatile Matter % - 

Fked Carbon % - 

Total - 

Sulphur % - 

FSI - 

Btu pet- lb. - 

Equilibrium Moisture % - 

Hardgrove Grindability - 

Specific Gravity ( 20 mesh ) - 

Dry Basis 

CLEAN - 

1 .60 Float 

1.3 

16.8 

26.5 

55.4 

100.0 

0.47 

5 

12,249. 

--- 

--- 

--- 

Ash % - 

Volatile % - 

Btu per lb. - 

Dry, Ash - Free BSSiS 

17.0 

26.9 

12,404 

Volatile % - 32.4 

Btu per Ib. - 14,938 

RAW 

COAL 

&A?, 
Yield - 38.3 % @ 16.7% Ash 



Plofesslonat*ti i, 
1423 0 45th Avenue N,E. Calgary Alberta T2E 2P3 Tel.264.9120 

Sample Identificotian 

Lab. No. (5) 

Coleman Collieries - Well # 77 - 119 

77 - 3075 

Size fro&on ?-i” x 28 l-n 

Wt % of head sample 79.6 

Specific Gravity 

g& - Flwt 

FLOAT AND SINK ANALYSIS % 

Elementary Cumulative Float 

w Ash w - m Ash Svlphvr - 
F.S.I. 

Cumulative Sink 

Weight .& Shulphur 

l.EO 40.6 16.7 3’5 40.6 16.7 100.0 53.9 

1.60 59.4 79.3 1 100.0 53.9 59.4 79.3 

Total - 100.0 53.9 

. -._. ^- 



v#lMnc&Hersqr l+dcdmal servkes LtL : 
1423 D 45th Avenue N.E. Calgary Alberta T2E 2P3 TeI.264.9120 

Sample Identification Coleman Collieries - Well # 77 - 119 Sire fraction 28m x 100 m 

Lob. No. (5) 77 - 3075 Wt % of head sample 12.9 

I 

Specific Gravity FLOAT AND SINK ANALYSIS % 

Sink -’ Float Elementary Cumulative Float Cumulative Sink 

1.60 46.4 :6.4 3% 46.4 16.4 100.0 35.9 

1.60’ 53.; 52.0 1 100.0 35.0 53.6 52.8 

Total - 100.0 35.0 



:- ‘1 
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Warnock Hersey Professional Services Ltd. 

1423-D 45th Ave. N . E. Calgary Alberta 

T2E 2P3 Tel< 276 ~-91.38 

Sample Identification 7 Coleman Collieries - Hole % Well # 77 - 119 

Lab. No(s). : 77 - 3075 

Froth Flotation Tests 

Froth 1 minute 

Froth 2 minutes 

Tailings 

Total 

Conditions 

Solids Concentratton 

Reagent Dosage 

Conditioning 

28 mesh x 0 100 mesh x 0 -- -. 

Weight % Ash% FSI - - 

45.,7 20.2 3% 

6.4 26.2 3 

47.9 49.2 1 -- --- - 

100.0 34.5 

Weight % Ash % FE1 -- -.- 

10% 

0.50 lb /ton 3.1 diesel fueI/MIBC 

1 minute 

88.7 31 .8 1% 

3.6 36.2 1% 

7.7 57.8 1 - -- 

100.0 34.0 

‘3 ..- 



Wimock Hersey Professional Services Ltd. 

CLIENT - Coleman Collieries Ltd., 

Sample I.D. - we11 # 77 - 119 

LAB. NC. - 77 - 3076 

Size 

RAW CCAL SIZE/ASH DISTRIBUTION 

Wssing Retained 

On - 

2% rresh 

: 
28 mesh 100 mesh 

100 mesh - 

TOTAL 100.0 24.1 

Elemrntsry _.- Cumulative ---- 

wt% Ash% - - 

84.6 24.1 

11 .o 24.6 

4.4 22.4 

-- 

Wt% 

84.6 

95.6 

100,o 

Ash% 

24.1 

24.2 

24.1 



Smock Hersey Professional Services Ltd. 

C~ L CLIENT - Coleman Collieries 

. 
Sample Identifickion - Well # 77- 119 

Lab. No. - 77 - 3076 

Footage - 263.5.-to - 373.7 

Recovery - 81 .4% 

/- 
\ 

I 

As Analyzed Basis 

Moisture % ( Inherent ) - 

Ash % ,- 

Volatile Matter % - 

FIxed Carbon % - 

Total - 

Sulphur % - 

FSI - 

I3tu per lb. - 

Equilibrium Moisture % - 

Hardgrove Grindability - 

Specific Gravity ( 20 mesh ) - 

Dry Basis 

Ash % - 

Volatile % - 

I3tu per lb. - 

Dry, Ash - Free Basis 

Volatile % - 

Btu per lb. - 

CLEAN - RAW 
1 .60 Float COAL 

0.0 

14.6 

26.9 

57.7 

100.0 

0.47 

4% 

12,796 

--- 

--- 

--- 

14.7 

27.1 

12,904 

31 .a 

.15,127 I 
Yield - 76.2% @ 14.5% Ash 



i-l= vkMl%xkHersq~ I selvkesd”. ‘: “; 
I 1423 D 45th Avenue N.E. Calgory Alberta T2E 2P3 Tel.264-9120 

Sample Identification Coleman Cdl ieries - Well# 77-119 
Size fraction %,’ x 28 rr 

Lob. No. (5) 77 - 3076 Wt % of head sample 84.6 

Specific Gravity 

Sink Flwt - - 

FLOAT AND SINK ANALYSIS % 

Elsmentarv Cumulative Float 

Weight Aah m % Ash - Sulphur 

F.S,.I. 

Cumulative Sink 

Weight Ash .- Shulphw 

1 .a 

1.50 

1.60 

1.40 

1.50 

1 .EO 

40.8 9.7 6 40.8 9.7 100.0 24.5 

31.9 17.2 2 72.7 13.0 59.2 34.7 

7 . ‘7 27.6 1 80.4 14.4 27.3 55.2 

19.6 E6.1 - 100.0 24.5 19.6 66.1 

Tot.3.l - 100.0 24.5 



/‘-\ 
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1423 D 45th Avenue N.E. Calgary Alberta T2E 2P3 Tel.264-9120 

Sample Identification Coleman Collieries - Well # 77 - 119 Size fraction 28m x 100 ml 

Lab. No. (s) 77 - 3076 Wt % of head sample 11 .o 

Specific Gravity 

Sink Flwt - - 

FLOAT AND SINK ANALYSIS W 

Elementary Cumulative Float Cumulative Sink I 

W& Ash - m AshSulphur We Ash Shulphur 

I 

1.40 

1.. 50 

1.40 35.6 12.6 5% 35.5 12.6 100.0 24.6 

1.50 26.4 16.4 3 63.9 14.3 64.5 31.2 

1.60 10.7 22.5 2 74.6 15.5 36.1 42.8 

1 .60 25.4 51.4 - 100.0 24.6 25.4 51.4 

Total - 100.0 24.6 



Warncck Hersey Professtonal Services Ltd. - 

1423-D 45th Ave. N . E. Calgary Alberta 

T2E 2P3 Tel: 276 -.91’38 

Sample Identification : Coleman Collieries -~ Hole # Well # 77 - 119 

Lab. No (s). : 7, - 3076 

Froth F.lotation Tests 

Froth 1 minute 

Fro+b 2 minutes 

Talltngs _-_--~_ .--- 

Total 

Conditiow --__- 

SolIds Concentratton 

Reagent Dosage 

Conditioning 

28 mesh x 0 100 mesh x 0 ---- -.~-- 

Weight % - _ Ash% FSI 

74.2. 17.7 4 

4.5 27.1 I.S. 

i- 21 3 38.7 -- 2 - 

100.0 22.6 

Weight % -- A&i % FSI -,-- -- 

10% 

0.50 lb /ton 3.1 dtesel fuel/MIBC 

1 mtnute 

98.8 22.4 4 

0.6 I.S. 1,s 

0.6 I.S. I.E. __- - -- 

100.0 22.4 



Smock Hersey Professional Services ltd. 

CLIENT - Coleman Collieries Ltd., 

Sample I.D. -- WeII# 77-11s 

LAB. NG: - 77.- 3077 

__ -__-~ 

RAW CCPL SIZE/ASH DISTRIBU-IION -- 

Size 

Wssing Retained 

On - 

28 mesh 81 .4 32.6 81 .4 32.6 

28 mesh 100 mesh 

100 mesh *- 

Elementclry . ..- 

wty. - 

12.6 

6.0 

TOTAL 100.0 

. 

Cumulative ---- 

Ash% Wt% Ash% - - 

25.4 94.0 31.6 

25.0 100.0 31.2 

31.2 



Warnock Hefsey Pmfessionol Services Ltd. 

I“~ : 
\.. CL1ENT - Coleman Collieries 

Sample Identification - Well # - 77 - 119 

Lab. No. - 77 _ 3077 

Footage - 826.5 ‘to 860.2 

Recovery - 74.2% 

As Analyzed Basis 

CLEAN - RAW 

1 .60 Float COAL 

Moisture % ( Inherent ) - 

Ash% - 

Volatile Matter % - 

Fixed Carbon % - 

Total - 

Sulphur % - 

FSI - 

Btu per lb. - 

Equilibrium Moisture % - 

Hardgrove Grindability - 

Specific Gravity ( 20 mesh ) - 

Dry Basis 

0.7 

14.6 

26.9 

57.8 

100.0 

0.50 

5 

12,753. 

--- 

--- 

--- 

Ash % - 

Volatile % - 

Btu per lb. - 

>ry, Ash - Free Basis 

14.7 

27.1 

12,844 

Volatile % - 31 .8 

Etu per lb. - 15,076 

p 
Yield - 58.1% @ 14.5% Ash 



. 
1423 D 45th Avenue N.E. Calgary Alberta T2E 2P3 T&64-9120 

c-j 
I4 

&+ ldentificotion Coleman Collieries - Well # - 77 - 119 Sire fraction ?p x 26rr 

Lob. No. ($1 77 - 3077 Wt % of head sample 81 .4 

Specific Gravity 

&& F lwt 

FLOAT AND SINK ANALYSIS % 

Elementary Cumulative Float 

Weight Ash mti m Ash* 
F.S.I. 

Cumulative Sink 

- Ash Shulphur 

1.40 29.3 8.4 6% 29.3 8.4 100.0 32.2 

1.40 1.50 18.9 17.2 2 48.2 11.8 70.7 42.0 

.l.50 1.60 12.7 26.7 I 60.9 14.9 51 .6 51 .I 

1 .60 39.1 59.0 - 100.0 32.2 39.1 59.0 

. 

Totat - 100.0 32.2 



1423 D 45th Avenue N.E. Calgary Alberto T2E 2P3 Tei.264.9120 

S-ample Identification Coleman Collieries - Well # 77 - 119 Size fraction 28m x 100m 

Lab. No. (5) 77 - 3077 Wt % of head sample 12.6 

Specific Gravity 

,u __ Float 

FLOAT AND SINK ANALYSIS % 

Elementary Cumulative Float 

W* Ash w Ash - w - Svlphur 

FCI ; 

Cumulative Sink 

Weight a,h Shulphur 

1.40 39.4 8.1 7 39.4 8.1 100.0 25.4 

1.40 1.50 19.6 16.7 3% 59.0 11.0 60.6 36.7 

1.50 1 .60 a.2 23.4 1% 67.2 12.5 41 .o 46.3 

1.60 32.8 52.0 - 100.0 25.4 32.8 52.0 

Total - 100.0 25.4 



Warnock Hersey Professional Services Ltd. 
--- 

1423-D 45th Ave. N . E. Calgary Alberta 

T2E 2P3 Tel: 276 - ,913s 

Sample Identification : Coleman Collieries - , Hole # well # 77 - 1 I 9 

Lab. No (s). : 77 - 3077 

Froth FIotation Tests 

28 mesh x 0 100 mesh x 0 ---- ---~- 

Weight % Ash% 

Froth I minute 59.6 15.5 

Froth 2 minutes 1.7 21 .8 

Tailings 38.7 ------.---- -.- 36.4 --- 

T.otal 100.0 23.8 

Cor7ditions ----- 

So!ids Concentration ’ - 10% 

FSI - 
Welght % Ash % FSI --- 

5% 82.2 21 .l 4 

4 0.9 24.5 4 

2 8.9 62.1 1 -- - -- - 

100.0 25.0 

Reagent Dosage 

Conditioning 

0.50 Ib /ton 3.1 diesel fuel/MIBC 

I minute 







COLYMAN COLIZEFUES LDlITCD 

T&77-117 (60.5% 

c 
0.0’ - 10.0’ 

10.0' - 295.0' 
. 

295.0’ - 633.5' 

. 
No core (tricore for casing) 

sandstone - light grey, medium-coarse graimd, fra&ures in 
upper portion of zone show iron staining, X-bedding iarge 
and anal1 scale evident. 

36.0' - B.C.A. - 60° 
60.01 -sandstone darkens to amedium grey, 

medimgrsined 
116.0' - appears to hs grading into Passage 

Beds, few mdstone, siltstone partings 
(dark color) with odd slickensided 
fracture, few hairline fractures with 
calcite a-ailing. 

I B.C.A.'s - 60° - 90° 
156.0' - B.C.A. - SO* - 90° 

Fernie Formation - dark mudstone, with few laminae of 
lighter fine graded sandstone, numerous slickensided 
fractures, hairline fre:tures with calcite infilling, 
worm burrows. 

628.0' 

310.0’ - B.C.A. - 80' 
326.0' - B.C.A. - d 

' *' 

470.0' - B.C.A. - ?6O 
- B.C.A. - 75: - #* 501.0' 

564.0'. - B.C.A. - 75 I 
-628.5' - very broken core -shattered andgrmnd 









COL?XAN COLLIWI~S LIMIlTD 
,..? 

TD-77&9~f60° ~1 . 

0.0’ - 9.0’ 

9.0’ - 140.0' 

. . 

140.0'. - 165.5' 

165.5' - 181.0' 

181.0' - 300.0' 

1. 300.0’ - 308.5' 

308.5' - 340.4' 

No core (tricone for casing) 
- i-i., ;~~I , e,. . 

y, *: .~, 6 

Sandstone - very LU;~LSP grained, massive with salt and 
pepper effect, lfght/mcdium grey, iron stained and 
weathered. 

High angle B.C.A. lS" - 20' 
50.0' * 57.0' - small pieces and very badly broken core 

67.0' - E.C.A. - 5S" 
Thin carbonaceous plant remains in sandstone 

74.0' - 78.0' - fault-broken zone with'mudstone and 6" soft 
mud patch 

137.0' - 140.0' - same as 74'-78' ~.i 
.~ 

Siltstone/sandstone - medium grey, badly shattered broken 
core, no piece larger than 1". Some mudstono and coaly 
materi,al mixed in with the general rock type. 

Si-ltstone/mudstone - medium grey. B.C.& - 60°. 
interbedded in thin layers l/W thick, Iron-stainirg still 
evident at 178' 

'180.5' - 3" soft mud band . 

Sandstone - medium grey, very coarse grained, sane X-bedding, 
salt and pepper effect. 

185.0' - thin coal layers/laminations l/4" thi* 
217.0' - N.Q. cores 

223.0' - 226.0' - broken core only 2' recovered 
289.0' - B.C.A. 49O 

Mudstone/siltstone - dark grey/black, slickensided fractures. 

COAL ZotJJ 
Possible . 

308.5' - 311.0' 2,s' 
311.0' * 314.0' 3.0' 
314.0' * 315.5' 1.5' 
315.5' - 317.5' 2.0'. 

317.5' - 321.0' 3.5' 
321.0' - 323.0' 2.0' 
323.0' - 327.0' 4.0' 
327.0' - 330.0' 3.0' 
330.0' - 331.5' 1.5' 
331.5' -.333-O' 1.5'. 
333.0' - 334.0' 1.0' 
334.0' - 335.0' 1.0' 
335.0' - 336.0' 1.0' 
336.0' - 338.0’ 2.0' 

3j8.0, - 340.0' 2.0' 
340.0' - 340.4' 0.4' 

31.9r 
Rpcovrry - 37.9% 

Actual Description 

0.0' *- 
1.2" Claro-durain 

-2' Shale remaining 
1.1' Claro-durain, some 

tin'+ and shale 
0.9' Clara-durain 
0.0' -- 
1.0' Shattered claro-durafn 
0.0' . -- 
0.8' Clara-durain 
0.7' Mostly bow rcmnining 
0.4' Slurry of coal and water 
1.0' Slurry of coal and w&-r 
0.6' Slurry of coal and watt-r 
1.8'. First -1' shalt rest 

brokpn claro-durain 
2.0' Clara-durain 
0.4' Coal and shale 

17.1'. 



TD-77-119 (60' F.1 Continued I............................................... 2 

340.4' - 359.0' Mudstone/siltstone/sandstone - few calcite stringers, few 
carb. partings (small) - obscure bedding, few slickensided 
fractures. 

359.0' - 360.5' sandstone - light gray, medium gr&.ned. 

360.5' - 363.Sf Mudstone - dark in color, heavily fractured - slickensides. 

363.5' - 373.7' COAL ZONE 
Possible Actual .%scription 

363.5’ - 3i7.5’ 4.0’ 3.8’ Clara-durain 
367.5’ - 372.0’ 4.5’ 3.1’ "CLaro-durain 
372.0’ - 373.7’ 1.7’ 1.4’ Clara-durain 

10.2' 8.31 I 

Recovery i- 81.4% 

373.7’ - 441.01 Siltstone - medium grey, odd slickensided fracture, few 
calcite stringers, sandy laminae appearing downsection. 

396.0' - B.C.A. - 470 
417.0’ - B.C.A. - 55' 

441.0’ - 466.0’ 

466.0’ - 488.0’ 

488.0’ - 506.0’ 

506.0’ * 532.0’ 

532.0’ - 536.0’ 

536.0’ - 588.0’ 

588.0’ - 635.0’ 

.‘. 

Sandstone - light grey. medium-coarse gr&d, few carb; 
partings, odd mudstone clast. - 

Mudstone/siltstone, dark, few slickensided fractures, few 
hairline fractures with calcite infilling. . 

475.0’ - 1' very broken 

Sandstone - light grey, very fine grained, few calcite 
stringers. 

490.0' - B.C.A. - 52* 

Sandstone, light grey, medium-coarse grained (zoned) sllcken- 
sided fractures, appears to be SUW massive cross-bedding. 

530.0’ - B.C.A. - 50* 

Mudstone/siltstone, dark gray, slickensided fractures. 

Siltstone, medium grey, few hairline fractures with calcite 
infilling, lighter, very fine sandstone laminae, grades below. 

Sandstone, light grey, fine grained, well bedded. 

590.0’ - B.C.A. - 50’ 
593.0’ - medium grained 

‘603.0’ - coarse grained, portions very coarse to 
granular, little carb. material - partings 
or clasts, calcite stringers. 



. . 
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!rD-77-119 (60° E:) Continued . . . . . . . . . . . . . ..*........s...................... 3 
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635.0' - 661.0' M"dstone/silt&& l.c.& jrey, few slickensided fracturrs, 

hairline fractures with calcite infilling. 

661.0' - 791.0' Sandstone - ligI$*?~-~y; f Lna grainsd, well bedded zones. , I:.- .<..?a 657.0, ,5 '. *~a. medumi grainad . . 
676.0' - B.C.A. 51° 

690.0' - 695.0' - coaly shards and partings 
695.0' - zones of coarse - 
762.0' - B.C.A. - 49O 

very coarse sandstone 

791.0' - 826.5' Mudstone - dark grey color, odd slickensided fracture.' 

'826.5' - 860.2' coALzoNE 
Possible Actual Descriotion . . . 

826.5' - 835.0' ;"."I 5.9' Claro-durain with 1.0' 
.c.r of shale near middle 

of zone 
835.0' - 837.5' t 2.5' 2.3'~~ Clara-durain pieces 
837.5' - 840.0' 2.5' 2.5' Broken claro-durain 
840.0' - 842.0' 
842.0' - 845.0' 
845.0' - 846.0' 
846.0' - 848.0' 
848.0t - 851.0' 
851.0' - 853.0' 
853.Of - 855.0' 
855.0' - 858.0' 
858.0' - 860.2' 

1.4' 
1.1' 
0.7' 
1.2' 
2.4' 
1.3' 
2.0' 
2.4' 
1.8' 

25.0' 

Clara-durain 
Clara-durain 
Clara-durain 
Clara-durain hard pieces 
Clara-durain 
Clara-durain 
Clam-durain 
Clara-durain : i 
Clara-durain ~' I 

Reiovery - 74.2% 

660.2' - 1128.0' Sandstone - light grey, medium grained, few carb- shards in 
upper 10 feet and partings, few hairline fractures with 
calcite infilling. 

864.0' - 864.5' - coal stringer 
873.0' - B.C.A. - 58O 
918.0' - B.C.A. - 49' 
930.0' - B.C.A..- 50° 
998.0' - B.C.A. - 49O 

1041.0' - sandstone darkens to medium grey, and 
fines to fine grained, few partings 
of daricpr mudstone/siltstone 
hmwrous calcite stringers) 

1071.0' - 8.C.A. - so0 
J093.0' - B.C.A. - 64' .. 

grades below 

1128.0' - 1155.0' Fernie Formation, hairline fractures (calcite infilling)~ 
slickensided fractures, worm burrows, shale and very fine 
sand interbeds. 

1132.0' - B.C.A. - 51° 

T. D. 1,155.0' 
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CLIENT - Coleman Collieries Ltd. 

Sample I.D.--Well # 77- 119 

LAB. NC: - 77 - 3075 

-‘--.’ . - 
_.. _ 

,i, . . ; 

28 Aesh 100 mesh i.2.9 
‘,. 

loo mesh --. 
.~ :- 

~9.5 

.’ 

.- 

.- 

loo.0 

wt% Ash% - .-~ 
F?assing Retained 

!z Y.~ 
. 

53.6 

35.9 

34.0 

..- 

49.8 

“. :. 

Cumulative --- 

. 
wt% :ish% - - 

7Si.6. 53.6 

92.5 51.1 

~_‘. 
lo%0 49.8 

-.... -- , ~I * ..~ -.. . . . . _..~__ 
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CLIENT - Coleman Collieries Ltd., 

Sample I.D. - Well # 77- 119 

LAB. NC. - 77-3076 
: 
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,A. CLlENT - Coleman Collieries Ltd., 

l.. . 
Sample I.D. - Well # 77 - 119 

LAB. NO: 
1 .j... 

- n.- 3077 

100.0 31.2 

. . . . . ,‘Y.~ 

Cumulativ& 

-01.4. 32.6 

94.0 31.6 

: 
~, 100.0 31.2 

. . 

, .,.~~ ,‘~ .;. :._ ,’ 
,, 

.:.I . - 










