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ELIO. B. C. 

Kr, K. B. Blakey, 
Deputy Minister of Mines, 
Department of Mines & Petroleum Resources, 
Parliament Buildings, 
Victoria,  B.C. 

Dear Mr. Blakey: 

We a re  pleased t o  submit t he  enclosed report  
concerning coal l icences 264 - 313 inclusive,  365 - 373 
inclusive,  and 408, i n  support of our appl icat ion f o r  
r e n t a l  rebate pursuant t o  Sec 24(2) Coal Act FS 1948 C209 S1. 
T h i s  report  discusses the  work performed and the r e s u l t s  
obtained during the period March 1, 1970, t o  February 28, 
1971, and i s  the  t h i r d  report  submitted i n  connection with 
the  above l icences.  

You w i l l  note t h a t  coal reserves have been grea t ly  
expanded over the  previous reporting period. 
increase i s  a t t r i bu tab le  t o  the discovery of open p i t  reserves 
i n  a new area which we have referred t o  as Ewin Pass. Please 
note also t h a t  t he re  has  been a considerable amount of 
e f fo r t  directed toward coal  tes t ing,  pa r t i cu la r ly  carbon- 
i z a t i o n  and the evaluation of d i f fe ren t  methods of cleaning 
coal. Results of these a re  included under the  heading of 
llTestingll. 

Some of t h i s  

A preliminary f e a s i b i l i t y  study w a s  a l so  completed 
during the reporting period, the r e su l t s  of which a r e  highly 
encouraging. 
mine design and plant flow sheet refinement. 
continue exploring new portions of our l icence areas.  

The company i s  presently engaged i n  de ta i led  
We expect t o  



C R O W S  N E S T  I N D U S T R I E S  

I 

D.C.G.C. 

- 2 -  

CA. 

Our a f f idav i t  and sumnary of exploration costs  arc 
included i n  the  Introduction. 
f a c t  t h a t  the money spent on our invest igat ion excceds considerably 
the  requirements of $7.50 per  acre t o  qual i fy  f o r  rebate.  
you lcindly advise us i f  the  excess may be applied t o  the succeeding 
term. 

ble draw your a t ten t ion  t o  the  

Would 

We hope you w i l l  t r e a t  t h i s  appl icat ion favourably. 

I 

JJC/sb 

enc . 

OEn. OF M l ? E S  
ffl0 PETROEUM R E S O U .  

FILING CLERK 
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DEPAKTMENT 01: MINES 
AND PETHOLliLJM KESOUHCES 

MINERAL ACT 
- 

FORM I3 

0 
.. 

Affidavit on Application for Certificate of Work 
P U R S U A N T  TO S E C .  24(2) COAL ACT R.S. 1 9 4 8 C 2 0 9  S1 

I, ._ J.J. C r a b b  Agent for C r o w s  Nest I n d u s t r i e s  Limi ted  
(Name.) (N.rnl.1 

Box 716 .. Box 250 

Fernie B C F e r n i e  B . C  . 

...................... . 
(Address.) (Addfur) 

1...1-2 - 2 .. __ 

NA Free Miner's Certificate No NA 

NA Date issued ..... NA -- 

Free Miner's Certificate No ................................ 

Date issued 

make oath and say:- 

I have done, or caused to be done, work on the ....... Coa~~.L ic~n .C-~s . .2 .~ - . t .o - .~~ -~C~.~~ . - - - - -  

................... 3_6~-~0.3~-in~.~~-.~d.-~O8.~ .............................................. ~ i n e r d  C l a W s )  

c Record No.(s) 

situate  at^ . S i n e _ ~ ~ ~ ~ k - ~ - . T ~ . ~ - ~ f . . F o . ~ i n ~ ~ ~ e r - D ~ - ~ . ~ - . ~ . 8 8 - K ~ - D . =  

in  the^- .......... .I%., ... S.tS el.? . .  . . .  Mlnmg Division, to the value of at least 
$732,3 99.61 
-WX, since the ........ kX& .............. day of ............. >!a.Eh .. 19-..7L?. 

The following is a detailed statement of such work:- 
(Sel wl lull mrllcul.~ of the work done in Ule ~wclyc months 111 which nu& work I# repuircd I0  be do-.) 

- __ 
~ See At tached  ~ Statement as E x h i b i t  . "A" t o  ......... t h i s  q ............... affidayit.,.-------- 

..... .. 

-_ 
- 

.......... -- 

.................... ......................... 

................................................. 

That I have not and will not use the work declared herein in any way for the purposes of obtaining tax 
t exemption on a Crown-granted the terms of the Taxation Act. \ 1 



CROW5 NEST INDUSTRDLS L I M I T E D  

EXPLORATION EXPENSE D E T A I L  

KARCH 1. 1970 T O  FEBRUARY 28, 1971 

B U D Z I N G  

ADIT WORK 

CONTRACT D R I L L I N G  

SAMPLING & TESTING 

A I R  PHOTOGRAPHY 

S U P E R V I S I O N  & ENGINEERING 

CONSULTANTS 

SNOIi IEXOVAL 

l I ISCELLANE0US 

ROAD CONSTRUCTION 

TEST PIT EXCAVATION 

P L A S T I C  NODEL 

F I S H I N G  OPERATION 

POWDER MAGAZINE 

ASSAY LAB 

COAL LICENCES 
264 t o  313 I N C L .  
365 t o  373 INGL.  
AND 408 

$ 41,903.64 

$ 81,821.71 

$351,903.34 

$ 22,691.55 

$ 4,497.44 

$ 67,323-23 

$ 32,846.57 

$ 8,632.64 

$ 9,706.28 

$ 55,777.78 

$ 15,033.75 

$ 1,572.77 

$ 6,064.00 

$ 759.67 

$ 31,192.84 

t o  i n  the aff idavi t  of J.J. Crabb 

sworn day of Karch 1971. 

A Commissioner f o r  taking a f f idav i t s  within B r i t i s h  Columbia 



C R O W S  N E S T  I N D U S T R I E S  

CROV!S ItEST DIDUSTRIES LIKITED 

EXPLOIRATION FLEF'ORT 

):arch 1971 

- PERIOD COVERZD 

The t i n e  i n t e r v a l  represented by t h i s  repor t  da t e s  from 

Farch I, 1970 t o  February 28, 1971. There was no i n t e r r u p t i o n  of 

explora t ion  work which began {"larch 15 ,  1958 and temporaril:: ceased 

January 11, 1971. 

The exploration a rea  i s  covered by 64 coa l  l i cences ,  50 

of which f a l l  due f o r  renewal on PIarch 13, 1971. 

shows coa l  l i cences ,  sue dates,  acreages and f ees :  

The following l is t  

karch 13 ;264 - 313 i n c l .  
27,770 acres  @ $.50 
50 L+-cences v> $25 

#365 - 373 i n c l .  
3,649 acres  0 $.50 $ 1,824.50 
9 Licences @ $25 $ 225.00 

$i3,fiE5 .00 
$ 1,250.00 

J u l j  li 

August 17 if408 
108 acres  k? S.50 $ 54.~0 
1 Licence I? $25 $ 25.00 

#1299 - 1302 i n c l .  
l?80 ac res  @ 8.50 $ 640.130 
4 Licences @ $25 4; 100.00 

October 16 

TOTAL 32,807 Acres 

6L Licences 

$16,401.50 

9; 1,500.00 



C R O W S  N E S T  I N D U S T R I E S  

AXEAS - OF INVESTIGATION 

Detailed f i e l d  work was conducted i n  t h r e e  a reas :  

P l a t e  1) 

1. Line Creek Ridge 

2. Horseshoe Ridge 

3. Ewin Pass Area 

Examination began i n  a reas  1 and 2 on 1.iarch 15 ,  1968 and 

were continued through the  pr2sent  r epor t ing  period. 

Exploration i n  a rea  3, f o u r  r i l e s  nor th  of Line Creek 

Ridge comenced with t h e  s tar t  of t he  access road 

February 16, 1970. 

(See 



C R O W S  N E S T  I N D U S T R I E S  

'LGFiK - PERFOFXED 

Adits  

During t h e  r e p o r t i n 2  per iod  Crows Kest I n d u s t r i e s  ei:,plo:red 

two a d i t  crews xhhich were d i r e c t e d  on s i t e  b:r a f i e l d  superv isor .  

crew cons i s t ed  of a f i r e  boss and two miners. 

A 

Xach crew was suppl ied with a one-half t o n  t ruck ,  a 375 CFTI 

compressor, a pneumatic v e n t i l a t i n g  fa.n, pneumatic shaker  conve:ior, 

pneumatic d r i l l ,  pneumatic p ick  and b l a s t i n g  ma te r i a l s .  

A l l  e n t r i e s  were d r iven  p a r a l l e l  t o  t h e  f l o o r  of t h e  seam 

and e n t i r e l y  i n  coa l .  

ho le s  d r i l l e d  t o  o u t l i n e  t h e  en t ry .  

permissib1.e powder and detonated e l e c t r i c a l l - ;  by milisecond de1.a.i caps. 

Coal. was excavated by means of a s e r i e s  of auzer  

These ho le s  were loaded with 

To d a t e  a l l  a d i t s  d r iven  by C.N.I. have been s t r i k e  ( h o r i z o n t a l )  
~~ ~ 

e n t r i e s  except  a d i t s  8, 9, 10 and ll on t h e  west s i d e  of Line Creek Ridge. 

P n c m a t i c  pan shaker  convezrors were einployed t o  c a r r y  coa l  t o  t h e  su r face  

i n  a l l  s t r i k e  e n t r y  a d i t s .  On t h e  west f a c e  of Line Creek Ridge, t h e  

s t r i k e  pa.ralle1.s t h e  seam outcrop, t h e r e f o r e  it w a s  necessary t o  d r i v e  

t h e  a d i t s  down a p a r t i a l  p i t c h  (25') us ing  electr ical l : :  d r iven  chain 

conveyors. 

s t r i k e  e n t r i e s  compared t o  p a r t i a l  p i t c h  e n t r i e s .  

Rate of advance and working condi t ions  were s u p e r i o r  i n  a l l  

The l o c a t i o n s  of  a l l  a d i t s  a r e  shown on P l a t e  2. Adi t s  and 

seam for t h e  r e p o r t i n g  per iod  a r e  l i s t e d  i n  Surmasy 1. 

t a b u l a t i o n  of a l l  a d i t s  providing f u r t h e r  d e t a i l s  i s  shown i n  Table I. 

A complete 



1. Adits  S t a r t e d  a e f o r e  1 It'arch 1.970 And Com.p.p?.eted Before 2G Februar r  1071 

Sear  Lo c a t  i o n  - Adii  - 
lob.  L.C.R. +* Compkied. A p r .  22/70 II I", i- 

Completed Kay 27/70 6 ' d  10A L.C.B. , '' 

2 .  Adits  S t a r t e d  Af t e r  1. EXarch 1970 And. Completed Before 2:3 Februaq- 1971 

Sear; Lo c a t  ion  Bdit - 
1 2  1011 L.C.R. 

13 7 ' I . S . 3 .  +:+ 

11 R Y. S . n. .,''i' 
/ '  

,15 h L.C.R. 

1 I6 7 L.C.R. 
I 

7 H.S.P. 

3 .  Adits  Incomplete on 22 February 1"71 

Adit  - Sean Location - 
( 17 2 L.C.R. 

1. Thrork Performed 1 ?.:arch 1970 - 2;: February 1771 

-~____ Location Ent ry  Distance Crosscut Length 

L.C.R.  1.325 95 

:I . S . 2. 470' 112' 

s- Line Creek Ridge 

92, IIorseshoe Ridre  



A D I T  SEAM 

10A 

Sept. 2 5/69 

12 1 10A 

Jan. 27/70 305 ' 

7 IiSR 

7 LCR 

339' 

--i-;- - 17 

Yes - Sanple To 
Ottawa 

bk.;r 4/70 

Kay 24/70 

Oct. 27/69 I Apr. 22/70 I 394' I 

$lay 26/70 104 ' 48' 

Sept. 24/70 U8' 

I I I 

100' Yes - Sample To 
Ottawa 

84' Yes - Sample To 
Obtawa 

CUTS COPIPLETZD 

Yes - Sample To 
Ottawa 

Yes - Oxidized 

Aug. 12/70 Sept. 2/70 121' 71' 

Sept. U/70 

Nov. 11/70 
- 

I 
1 

Dec. 2/70 295 ' 186 7 

Jan. 7/71 150 f 

I 
Yes - Sample To 

Ottawa 

Yes - Sample To 272' 
Ottawa 

NAN DAYS 

13 9 

266.5 

u9 

45 

102 

55 

127 

65 



ADIT WORK SUMMARY 

ADIT 
NO. -- 
.I 

2 

- 
3 

L 

5 

6 

__ 

7 

8 

cr 

SEAM STARTING 
NO. DATE 

8 HSR 

7 HSR 

S LCR 

9 

10B 

104 

a 

8 

9 

Kay 2, 196s 

June 5/68 
Sept .  30/70 

J u l y  16/68 
Sept .  9/68 
- 

Aug. 19/68 
EMar. l0/69 

Aug. 28/68 
Jan. 29/70 

Sept .  6/68 
Feb. 25/70 

Oct. 28/68 
Jan. 1/69 

Nay 20/69 

June 20/69 

FINISHING 
DATE 

June I+, 1968 

June 7, 1968 
Nov. 9, 1970 

Aug. 16/68 
Oct. 21/68 

Aug. 27/68 
Nay 14/69 

Sept .  5/68 
Feb. 24/70 

Y.ay 27 Y8 70 

Dec. 31/68 
Mar. 7/69 

Sept .  11/69 

Oct. 20/69 

ENTRY 
DISTANCE 

110 1 

25 
218' 

110' 
305 

45 1 
3601 

40 l 
1561 

Collared 
443 l 

3801 

340 

375 l 

C R E S  

None 

1781 

100' 

3001 

200' 

218 1 

- 
305 l 

- 

345 l 

1561 

375 l 

335' 

356' 

COMPLETED 

No ' 
No 
Yes - Sample t o  

Ottawa 

NO 
Yes - Oxidized 

NO 
Yes - Sample t o  

Ottawa 

NO 

Yes - Sample t o  
Ottawa 

NO 
Yes - Oxidized 

Yes - P a r t i a l l y  
Oxidized 
Sample To 
Ottawa 

Yes - Oxidized 

Yes - Oxidized 

MAN DAYS 

28 

6 

68 

61 
65 

21 

13 1 

9 

51 

82 
103 

220 

214 



C R O W S  N E S T  I N D U S T R I E S  

ROTARY DRILLIXG 

To date, Crows Nest Industries has d r i l l e d  87 holes, 37 of 

which were done during the reporting period. 

completed with a reverse c i rculat ion rotaq? d r i l l .  

A l l  holes have been 

T h i s  machine uses 
I '  ' L ,I>. ,i;" 

i, ilkL. , \ W U  
.LJ h T /  

/),bL 
a &!LF 7 

d s J - i y ;  I.,+. &lrJ.'" " 

4-5/W diameter pipe and a 4-7/P diameter t r icone b i t .  Reverse !,$-LJ - 

,.w circulat ion of t he  medium ( a i r )  i s  down the annulus and up the  centre 

core. 

between the pipe and hole wall) the d r i l l  b i t  (sample area) i s  i so la ted  

from the remainder of t he  hole. The method resembles d r i l l i n g  a complete 

hole inside casing, resul t ing i n  holes with r e l a t ive ly  s t r a igh t  and smooth 

w a l l s  a s  shown by the ca l iper  logs of D . H . * s  39 and 43. Refer t o  Plate 6. 

These 

Due t o  the close f i t  of t he  pipe (one-eighth inch clearance 

- >  
* 

The t r icone b i t  chips a l l  material  t o  minus 3/16?' s ize .  

small pa r t i c l e s  should have equal chance of reaching the sample bag whereas 

i n  core d r i l l i n g  there  i s  a tendency f o r  s o f t  f r i a b l e  material t o  be l o s t .  

Not only i s  coal s o f t e r  than rock but within a seam, coal f r i a b i l i t y  and 

hardness can vary greatly.  

s imilar  but the type of coal recovered i s  d i f fe ren t .  

the  harder materials whereas rotary chips y ie ld  a complete cross section 

regardless of coal f r i a b i l i t y .  

The sample recoveries by both methods a re  

Coal core favors 

A l l  completed d r i l l  holes have been logged with a gamma ray- 

Certain holes were experimentally logged with ca l iper  and neutron too l .  

sonic too l s  which did not prove too helpful.  

a density l o g  showed a great deal  of information on the  top and bottom 

of coal s eam and on the r e l a t ive  cleanliness of t he  seam.  The logs of 

the d p i l l  holes have been reproduced as correlat ion charts (Plates  4 t o  12  

inclusive) .  

However, experiments wi th  

: . u , ~ '  ' _,-~ ~ ;\ - 



C R O W S  N E S T  I N D U S T R I E S  

The i o c a t i c n s  of all Line Creek Ridgs and. Horseshoe Ridge 

d r i l l  ho les  a r e  s’now~ on P l a t e  2 an3 Xwin Pass d r i l l  ho le s  are shoiin 

on P l a t e  3. 

per iod  an3 Table I1 compiles a l l  drill ho les  s i n c e  incep t ion  sho-ting 

l o c a t i o n ,  depth,  l o g  t j p c  and p h t e  re ference  for each d r i l l  hole .  

Sunmar:. I1 shows t h e  d r i l l i n g  record for t h e  r e p o r t i n g  



ROTARY DRILLING 

I:ARCII 1, is70 - SETTS'BFJ? 27, 1970 

1. Line Creek Ridge 

16 holes 13,424 feet 

2. Horseshoe Ridge 

12 holes 1.0,1G2 feet 842 ft./hole 11 

3. Ewin Pass Area 

9 holes 7,8e2 feet 87E ft./hole 11 

4. Total Drilling June 21, 1969 To September 27, 1970 

E7 Holes 61,556 Feet 11 707 Ft ./Hole 



TABLE I1 

- 
I 

D.H. 
No.  

LOGGING PLATE REFERENCE 

LOCATION + DEPTH D R m D  [r: 

H 
I 

LCR HSR C R . ~ .  E.P. 4 5 6 7 8 9 l o l l 1 2  

1 773 

2 690 

3 720 

4 940 

5 992 

' 6  605 

7 721 

8 945 

9 948 

10 460 

- -7 

11 603 

12 63 4 

13 167 

14 718 

15 1000 

16 1002 

17 334 

18 983 

G 

G 

G 

G 

G 

G 

G 

G 

G 

G 

4 5  

4 

4 

4 

4 5  

4 

4 

4 

5 

5 

4 

4 

11 

4 5  

5 

19 892 G 4 
20 3 81 G 5 

21 887 G 

11 

12 



TABLE I1 

D.H. 
NO. 

- 

BOP3 HOLE 

DRILLING Aikq m I N G  SUI.C4ARY 

LOGGING 
PLATE REFERENCE 

LOCATION +DEPTH DRILLED = E v &  I % 
- 2 g z r  

LCR HSR CR.MT.1 E.P. ' 4 5 6 7 8 9 10 l.l 1 2  

22 723 

23 1010 

24 996 

25 

26 

27 

28 

29 

30 

- 4  

. - 7  3 1  

32 

33 

34 

35 

36 610 

37 6 D  

38 399 

39 570 

40 545 

41 555  

42 555 
i 

43 264 
I 

501 

481 

464 

416 

399 

43 9 

4 60 

622 

622 

538 

529 

G 4 5  

G 5 

G 5 

G 

G 

G 

G 

G 

G 

G 

G 

G 

G 

G 

G 

G 

G 

G C 

G S 

G S 

G S 

G s c  

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

6 

6 

6 

6 

6 

6 

6 

12 

ll 



I LKGGIKG I 

1 
44-1 109 

44-2 623 G 

45 170 G 

I 46 162 
! 
1 47 1 5  5 

46 560 G D  

49 665 G 

SUB. 24,677 5,471 
J 

D.H. 
KO. 

I I 

9 12  

9 

PLATE REFERENCE 
LOCATION + DIPXI;' D R I L L E D  

- - 7 L E  H H  

+ + 4  
L C R  HSR C R . E .  E.P. u a 5: 3 4 5 6 7 8 9 10 1l 1 2  

9 

9 

' 50 i 
5 1  

52 

i 53 

54 

5 5  

56 

57 

58 

59 

60 

61 

HOLES D R I L L E D  BETWEEN ItARCH 1, 1970 A I E  SEPTEIdBER 27, 1970 

597 G D  9 

944 G 8 

760 G 8 

968 G 8 

895 G 8 

427 G 8 

1001 G 8 

841 G 8 

949 G 8 

1004 G 8 

923 G 9 

G 9 200 

12 



TABLE I1 

D .  H. 
NO. 

I 
I 

BORF HOLE 

DRIL.LIb!G AND LOGGING SuI~Wd.RY 

PLATE REFERENCE 
7 E c d  

LOCATION + DEPTH DRILLED 
n u  

LCR HSR CR.52'. E.P. 6 a ' 62 650 

63 172 

64 765 

65 

66 

67 

68 43 1 ' 69 1001 

70 U41 

7 1  65 1 

72 686 

73 1747 

74 

75 

76 

77 

78 1987 

79 

80 

81  

82 1677 

83 

3 

354 

853 

SL06 

G 

G 

G D  

G 

G D  

G 

G D  

G D  

G D  

G D  

G 

1000 G D 

804 G D 

731 G D 

875 G D 

G D  

870 G. D 

998 G 

€15 G D 

G D  

906 G D 

5 

5 

9 

9 12 

ll 

12 

ll. 

9 12 

12 

11 

10 

10 

10 

10 

11 

10 

10 

10 

10 



TABLE I1 

D. H. 
No.  

EORE HOLE 

DRILLIKG ANE LOGGING SUf4HARY 

J. 
LOCATION + DEPTH DRILLED e: PLATE REFEXENCE Z E  

I U O  u s  + z g g  
. 

LCR HSR CR-NT. E.P. 0 a a u 4 5 6 7 8 9 10 SL 12 
I 

-- I m l I I c r  I 

84 

85 265 

883 G D 

G D  

10 

11 

86 231 G D  11 

SW 13,424 10,102 7,882 

' TOTAL 
38,101 10,102 5,471 7,882 

GRAND TOTAL 
- - 1  

61,556 Ft. - 

Ii%EN!J 

LCR - L I N E C R E E K R I i X E  

HSR - HORSESHOE RIDGE 

CR . KT. - 
G . R - 4 -  GAl.2'44 RAY NEUTRON 

CXO'dN I4OUNTAIN 



C R O W S  N E S T  I N D U S T R I E S  

- i 3 U r n O Z r n G  

aulldozer-s iiere used i n  a l l  f a c e t s  of su r f ace  explora t ion .  

These machines bcilt access  roads,  adit s i t e s  ami dri:l s i t e s ,  t r a c e d  

coa l  seam outcrops and excavated t e s t  p i t s .  

c a t s  equipped xi tk  dozer  blades and r i p p e r s  were eTp1oged P i i t 5  t h e  

add i t ion  of a 0-9G f o r  t e s t  p i t  work. 

durinc; t h o  r e p o r t i n g  per iod.  

An average of two D 4 H  

Swrmar;; 111 shows work com.pieted 



BULLDOZERS 

MILES ACCESS ROADS 

MILES SEAM TRACING & TWNCHIV 

TEST PITS + 

CUBIC YARDS WASTE 

LINE CREEK RIDGE 

3.7 

1 .5  

I 

40, ooo 

HORSESHOE RICGI 

3.6 

1 . 5  

FdlX PASS 

9 .2  

5.2 
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- TOPOGIIAPI!IC HAPPING, GXOLOGICAL ;W'PINC 4NU U R U L  PHOTCGUPIfi 

The topographic  rrap coriipiied i n  1969 was used as base 

p l an  f o r  Line Creek Ridge and Horseshoe Ridge. A l l  new a d i t s ,  d r i l l  

holes ,  outcrops and t r enches  were t i e d  i n  by m a n s  of chain 2nd 

transit, t o  t h e  imp base con t ro l .  fief. P i a t e  2. 

In Iiay 1970 F.cZlhanney Surveying and Zngineering Ltd. ,  

pho togranc t r i ca i ly  compiled a base p l an  for t h e  Swin Pass a r e a .  

B.C. Government ai.r photos were used t o  produce a map on a s c a l e  of 

I" = i$O' w i t f :  25 ft. contour  i n t e r v a l s .  A i l  d r i l l  holes, t renches ,  

outcrops and roads were t i e d  i n  t o  this Fian  by C . > i . I .  employees. 

Ref. P l a t e  3. 

Geological  impping done on a i r  2hoto enj.ar;e,,ienks was 

Ref. P l a t e s  2 and 3 .  t r a n s f e r r e d  to base plans  i n  each a rea .  

A e r i a l  photography of Crown i..ountain, Line Creek Ridge, 

Iiorseshoe Ridge and 3win Pass a r e a s  was flown i n  July 19'7G. 

p h ~ k o s  were biack and x h i t e  on a s c a l e  of 1" = 2000'. 

e x c e ~ t  f o r  Crown i.lountai.n was photcgrapheci with c o l o r  posii.ive film 

on a s c a l e  of 1" = 1000'. These c o l o r  photos have proven supe r io r  

t o  black and white photos for geologic  in t , e rp re t a t ion  and for g e n s r a l  

reconnaissance.  

These 

The sane a r e a  
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RESULTS -- 
Reserves 

The continued e -q lo ra t ion  program during t he  per iod !!arch 1, 

1970, t o  February X ,  1971, added considerable  coa i  tornage t o  t h e  1969 

reserve  p i c tu re .  

raw coai .  The deriva'iion of t h e  ten?, "short  t.ons recoverable raw ccal" 

i s  shown i n  Figure 1. The reserves  of open p i t  c o a l  are compiled i n  

Sunnar:. Tv. 

reported upon i n  October 1976. 

Tonnage f i s r e s  a r e  expressed as short t o n s  recoverable 

The coal  reserves  were e x G n e d  by John T. Boyd Conpanzr and 



ARSA __ 

Line Creek Ridge 

Proven 
P a r t i a l l y  Proven 

RES3RVFS OF OPEN PIT COAL 

Fiorseshoe Ridge 

Proven 
P a r t i a l l ?  P, *oven 

Cwin Pass 

Proven 
P a r t i a l l y  Proven 

FNd RSCOVERABLE SHORT TONS * 

Ratio M- 

58,000 11,100 69,100 7.2 
4,000 - 4,000 

62,000 11,100 73,100 

- - - 
18,800 3,300 22,100 10.3 

17,200 3,000 20,200 
11,200 2,000 13,200 9.1 

28,400 5,000 33,400 

Proven & P a r t i a l l y  Proven 109,200 19 , 400 128,600 8.2 

Q 

* T o t a l  waste i n  cubic  yards  m n m g  l o s s e s  p e r  s h o r t  t o n  

Based upon 81% mining r ecove ry ,  

I . .  , 
raw recovered coa l .  



C R O W S  N E S T  I N D U S T R I E S  

1,: DiD.JG 

"1 ?lie ]inin o b j e c t i v e  of t h e  expiFloraii.on progrm t o  d.ate w a  

'GO d e t e r ~ h e  open p i t  c c a l  r e se rves .  

equuipie:1-t s e l e c t i o ?  studies f o r  open &it, mining were s t k r t e d  %he11 

Kr. rJ. Korvin, Kining Engineer, jo ined  t h e  s t a f f  o€ C.M.I. Various 

prc l imhary  p lans  a r e  being studied but  no f i n a l  dec i s ion  has  been 

reached. 

preli.;ninary f e a s i b i l i t y  stuQi of open p i t  n in ing ,  c o a i ~  hzndlinE and 

I n  Juze 157C, zinc des ign  and 

I n  December 1970, ').fright k g i n e e r s  L in i t ed  submitted a 

prepara' blon. ' 



C R O W S  N E S T  I N D U S T R I E S  

S dllSLLTG 

Coal, t o  be t e s t e d  f o r  i t s  m e t a l l u r g i c a l  qua l i t y  must be 

obtained be:iond t h e  outcrop zone of oAda5ion .  The widtin of this oxid ized  

zone v a r i e s  greati:. dependhg  on: +? L l t h o l o g i c a l  n i t u r e  of t h e  overia;ing 

strata, proxin i t ; j  o f  f a u l t s  and f o l d s ,  r e l a t i o n s h i p  of seam t o  t h e  sur face ,  

geologic  h i s t o m ,  drainage and c e r t a i n  inherenL c h a r a c t e r i s t i c s  of t h e  coa l .  

i ne  two nethods of rieterinining t h e  ,vJidth of t h i s  zone a r e  a d i t  n. 

e n t r i e s  and d r i l l  ho le s .  

t e n  Yeet of entr:]. 

and raw ash content .  

i nch  rii.arneter auger  sanples  of roof c o d .  F .S . I .  u s u a l i y  inc reases  with 

d i s t ance  from Lhe su r face .  Unoxidized c o a l  has been reached when t h e  

F .S . I .  a t  a given ash content  reaches a cons tan t  l e v e l  g r e a t e r  t han  3-i/2. 

Adits f a c e  channei samples a r e  Laken a f t e r  each 

These s a q l e s  a r e  checked €or F.S.I. ( f r e e  swe l l ing  index)  

Face samples i n  t h i c k e r  seams a r e  au~gniented w i t h  one 

The width of t h e  oxidized zone i s  a l s o  checked by d r i l l i n g  ho le s  

These sanpies a r e  s i m i l a r l y  t e s t e d  f o r  progressi .vely c l o s e r  t o  t h e  outcrop. 

F .S . I .  

Oxidized zone wiilths on L i n e  Creek iiidge and Iiorseshoe Ridge 

var ied  from 2 low of $0 f e e t  on 1i.S.k. up t o  a maxinun: of  350 feet.  i n  some 

a r e a s  of L.C.Z. 

A l l  s anp le s  obtained from a d i t s ,  except f o r  auger  c u t t i n g s ,  were 

channel  t.; pe f o r  pre l iminary  eva lua t ion  o r  f o r  bulk t e s t i n g .  

v a r i e d  in s i z e ,  depending on t h e  proposed t e s t .  

t e s t i n g  for o,xidized c o a l  :otalled about f i v e  pounds and excluded a l l  v i s i b l e  

rock and bone. 

These samples 

Channel samples used i n  

Samples of about one pound p e r  f o o t  excluding rock and bone, 

Q C . N . I .  i k p o r t  1570 



C R O W S  N E S T  I N D U S T R I E S  

for p r o ~ m i t e  ana lys i s ,  were taken  over  t h e  e n t i r e  seam width fron cross- 

cu t s .  Sampling for washab i l i t y  s t u d i e s  included a l l  x a t e r i a l  w i th in  t h e  

seam boundaries except major pa r t ings  t h r e e  or more f e e t  t h i c k .  

200 pounds were requi red  for a washab i l i t y  anal:;sis but  sa:nplcs sen t  

varj.ed fro:n 2000 t o  5000 pounds. 

t,tian LO$ a s h  and ej.ght hundred pounds were t h e n  forward-ed t o  t h e  I .e ta l s  

Reduction and Snerg:: Centre, Ottawa, for car'conizat.ion s t u d i e s .  

About 

The surplus coa l  was cleaned tc l e s s  

Bore hole  s imples  con ta in  a l l  i r a t e r i a l  w i th in  a seam plus ,  

poss ib ly ,  some roof, f l o o r  and, p a r t i n g  ma te r i a l s .  The chips  s i z e  

cons i s t  i s  3/lhff x 0 .  Dry samples t rapped i n  a c:-clone :.isre placed i n  

l a r g e  f l o u r  sacks f o r  t r a n s p o r t  t o  t h e  C . N . I .  lab. Met sanples  caught 

i n  1;5 g a l l o n  d rum were a l s o  placed i n  sacks  a f t e r  t h e  c l ean  water  had 

been decanted. Flocculents  were used with some success  t c  inc rease  t h e  

s e t t l i n g  r a t e  of t h e  sxiiple from t h e  Nater. 

Tes t  P i t  9 (Sean 8) was completed i n  October 1970. I n  t h i s  

arca,unoxidized n c t a l l u r g i c a l  coa l  was obtained very c l o s e  t o  t h e  su r face .  

Ref. P l a t e  2. Large channel samples of No. e seam were s e n t  t o  O t t a w a  

f o r  carboniza t ion  t e s t s .  

Samples of oxidized ( t h e r m l )  c o a l  were taken  from su r face  

seam exposures.  

each of six c o a l  seams. Coal w a s  t h e n  gouged from t h e  seam with t h e  corner  

b i t  of t h e  dczer  blade.  

t h e  product  r e s u l t i n g  from sur face  rLning. 

shipped t o  t h e  C . N . I .  l a b  f o r  var ious  t e s t s .  

A bu l ldozer  developed a c l ean  v e r t i c a l  c r o s s  s e c t i o n  for 

T h i s  rough method was used i n  an at.te!npt t o  s imula te  

The s a r p l e  was t h e n  bagged and 
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TESTING 

liethods 

Standard A.S.T.?.. procedures were used for a l l  p r o - d m t e ,  

F .S .I. and sulfur a n a l y s i s .  :hshing procedures were adopted .rroln 

inellhods evolved i n  t h e  Depa.rt!?ent of Energ!;, !-:ines and Resources, 

Vestern Region, Kdmonton. 

D A l  lioles 

T:.io hundred and twenty-three proximate a n a l y s i s  and F .S . I .  

de t e rn ina t ions  were condu~cted f o r  dri.11 ho le s  50 t o  1.;7 i nc lus ive .  

Included were 14 su l fur  determinat ions.  

seams f i v e  f e e t  o r  g r e a t e r  i n  th i ckness  were subjec ted  to washing a t  

S.G. 1 . 4 5  and pro&:?ate, F.S.I.,  s u l f u r s ,  e t c . ,  were assessed  on t h e  

f l o a t  f r a c t i o n s .  Refer  t o  P l a t e s  4 50 12 i nc lus ive .  

s c a l e  oven t , es t s  (20 l b )  were conducted by I*i.R.E.C. O t t a w a  while a bulk 

sample of 8-seam w.5 a l s o  obtained froin d r i l l .  ho le s  f o r  a twelve inch  

(j00 1b . )  oven t e s t .  

D r i l l  ho le  c u t t i n g s  i n t e r s e c t i n g  

Twenty-two spa11 

Adits  

Two hundred and twenty ash and F.S.I .  determinat ions were 

Nith done on channel samples from a d i t s  2, 6 and 11 t o  17 i n c l u s i v e .  

t h e  except ion of a d i t s  1 2  and 13,which were processed b:j C:xlone 

Engineering of Edmonton, t h e  r e m i n i n g  sanp le s  (each about 1400 l b s .  raw) 

were washed i n  t h e  C.N.1.  l a b  and shipped t o  0tta.wa f o r  carbonizatj.on 

s t u d i e s .  

I n  a d d i t i o n  t h e  fol lowing bulk samples were processed i n  

t h e  C . M . I .  l a b :  
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a.) 3 i g h t  hundred pounds f roc  each of s e a m  C, 7 ,  

1tiE and IOA f o r  Japan 

b.) A three-ton b l e d  frci? i', 7, lo5 and I O A  

shipped t o  G t t a w a  f o r  carboriizat,ion at t h e  

reqLes:. o f  S t e i c o  of Canadz 

ii one-toil biend of s e a m  g, 4, 105 and 1011 iias c . )  

a i r i i f ' t e d  t o  Grezt B r i t a i n  a t  the  r e q e s t  of 

B r i t i s h  S t e e l  Corporation. 

- Test  P i t s  

Laborator;: work for Test  P i t  9 cons is ted  ;.'ainl:i of a s h  

ani F.3.I. an;l:.rsis i n  a t t enp t ing  t o  pinpoint  t h e  zone of' oxidat ion.  

Ther:mL 

Outcrop coa l   fro^ six seams anii a s a q l e  from t e s t  F i t  9 

was -vaiua',,ed for B.T.U. content .  One-ton sa!i:ples were screeced a t  

1~21 x l/l+ll an:: l / b l l  x 0. These samples m r e  i n  turn rescreened a t  

1 1 ,  lift 7 / p ,  7/i" x l / , f l  anti 1/4" x 0. i,;oisture, ash and volati1.e 

-rai;ies were ascer ta ined  f o r  each s i z e  f r a c t i o n .  Some c a l o r i f i c  and 

on values  ;Vera obt.ained froci cor;;r.ercial labs and DeFartxert  of 

3ierz;? anti L i n e s  sources,  while a few c a l o r l f l c  values  %;ere asce&,ained 

i n  t h e  C . M . I .  l a b s .  

S p s c i a l  Tests 

A. six 1;undred ton  blend of seam 8 ,  9, 10E a ? d  i O i .  i n  t h e  

proport ion which tliej- a r e  expected t o  be Tnined, w a s  shippe6 t o  t.he 

preparc t ion  p l a n t  a t  Coleman, Alberta .  

t h e  perf or: iance of this 

r l  ihe  purpose was t o  a s c e r t a i n  

e 01 p l ~ a n t  on Line Creek coa ls .  
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Ten tons of a sinilar blend. ~f C ,  7, 10E and iOA was 

C r n  l ~ a . i , d  ri -, 

For t  ! iape ,  Indiana.  

of t e s t i n g ,  ilir o b j s c t i ~ v e  bein(; to eva.lua,te tile Fer fo rmnce  of Deio ter  

Tables on cleaning t h e  fines f r a c t i o n  of C.K.1.  coals. 

to 1/hfT :: 0 an(i shipped t o  t'ne l j e i s t e r  Concentrating Conpan:;, 

Observers Iran C . F . I .  were present at t h e  t i z e  

S w m a ~ :  of Tes t  Resu l t s  

A l l  t a b l e s  and charts pert inent  to t h e  a'uovi: t e s t s  are 

enclosed and encoiiipass '~', "lie I.a%est a v a i i a b i e  resu-lts . 
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A .  

B .  

C .  

D. 

E .  

F .  

G .  

! I .  

I .  

ROTARY DRILL HOLE DATA 

I;'AS!IABILI"Y STUDES 

ADIT 13 - PJO. 7 SMM - HORSEEHOE RIDGE 

ADITS 8, 9 AND 10 - SEAE 8, 9, lOB - LIPE CREEK RIDGE 

ADIT 12  - SEAH 6 - LINE CEEK RIDGE 

ADITS 4, 5 iLm 7 - SEANS 9, LOB BKD 8 - m a  CREEK RIDGE 

CALORIFIC AND ASI! FUSI0t.J TESTS 

COLENLN COLLIERES PUNT TEST 

DEISTER TABLE TEST 

CAFLBOMIZATION DATA 



616 

617 

618 

619 

620 

621. 

622 

623 

624 

625 

626 

627 ~ 

628 

629 

630 

63 1 

63 2 

633 

45 

50 

55 

60 

65 

70 

125 

3 60 

445 

450 

455 

460 

465 

470 

47 5 

480 

485 

490 

SAMPLE DRILLER'S LOG SEAM PERCENT PERCENT PERCENT D.A.F.  
KO. FRON TO NO. MOISTURE VOL. ASH % F . C .  F.S.I.  

Feet 
50 6 1.7 17.1 42.7 1 

11 55 
60 11 

65 11 

70 I1 

75 11 

130 7 

3 65 

450 8 

45 5 11 

460 11 

465 I1 

470 
475 I1 

480 11 

485 
490 11 

495 I t  

11 

11 

11 

1.1 

0.9 

1.0 

1.9 

1.1 

0.9 

0.8 

0.8 

0.5. 

0.6 

0.8 

0.7 

0.7 

0.6 

0.7 

0.7 

0.5 

23 .O 

23 -3 

71.9 

25.6 

13.5 

21.0 

20.3 

22.2 

21.5 

20.1 

21.0 

16.4 

38.8 

18.9 

10.3 

66.3 

34.2 

69.9 

88.9 

32.0 

26.5 

12.9 

60.6 

23.8 

30 .o 

13.9 

24.0 

51.0 

5i 

3i 

25 

3 

0 

34 
1 

0 

2 

5 

2 

1 

2 

24 

24 

21 

1 



DRILL HOLE NO. 1 

SAMPLE DRILLER'S LOG SEAM PERCENT FZRCENT m m m  D.A.F. 
NO. FROM TO NO. MOISTURE VOL. ASH % F.C. F.S.I. 

Feet 
63 5 615 620 9 0.7 17.1 50.9 2 

63 6 620 625 11 0.7 21.7 21.6 

63 7 633 63 5 0.8 34.9 11 

63 8 63 5 640 II 0.8 62.5 

645 720 725 10B 0.6 114.6 

646 725 730 11 0.5 22.9 19.1 

647 730 73 5 0.8 21.0 27.7 

648 73 5 740 It 0.4 21.4 19.0 

)I 

649 745 750 kOA 0.7 19.4 27.5 
650 750 755 I1 

701 755 758 11 0.5 20.6 27.8 

34 

1 

1 

1 



S A M P L E  A N A L Y S I S  - - - - _ -  - - - - - - - -  
DRILL HOLE NO. 2 

SAMPLE DRILLER'S LOG SEAM PERCENT PERCENT PERCENT D.A.F. 
NO. FROM TO NO. MOISTURE VOL. A S H  % F.C. F.S.I. 

651 20 24 7 3.1 a . 3  17.6 14 

652 24 30 7 2.0 53.5 1 

Feet 

653 30 35 7 2.4 42.7 1 

654 35 40 7 3.4 38.1 1 

655 40 45 0.9 18.5 24.5 1& I t  

659 352 355 8 0.6 21.9 

660 355 3 60 11 0.5 22.2 19.6 

661 3 60 365 11 0.4 21.1 19.4 2 

662 365 370 11 0.7 71.1 0 

663 3 70 375 0.6 20.8 21.8 31 11 

664 3 75 3 80 It 0.5 14.9 

665 380 385 0.6 21.4 15.4 It 

* 666 385 390 11 0.7 22.6 ll.8 

667 3 85 390 11 0.5 20.8 

670 530 535 9 39.0 

671 530 53 5 0.6 23 *3 u . 4  I 1  

14 

4 

3 

14 

7h 

2 

672 53 5 540 I t  0.4 23.5 2 

673 53 5 540 11 0.8 22.9 9.5 64 



DRILL. HOLE NO. 2 

SAMPLE DRILLER'S Loc SEAM PERCENT PERCENT PERCENT D.A.F. 
NO. FROM TO NO. MOISTURE VOL. ASH % F.C. F.S.I. 

674 540 545 9 0.3 23 a 4  9.5 5 

675 540 545 0.9 22.6 14 
0.4 21.2 21.7 7 67 6 545 550 II 

677 605 610 1OB 47.8 1 

0.6 * 20.2 25.7 3 680 610 615 11 

0.6 * 17.6 32.7 2.: 681 615 620 I1 

682 620 624 11 0.6 * 16.9 47.6 2 

683 651 655 1 0 A  46.1 1 

28.0 14 684 655 660 It 

11 

685 660 664 11 0.6 * 24.7 10.4 8 

0.6 * 20.6 33.6 4 686 660 664 It 

* E s t .  Moisture 



S A M P L E  A N A L P s I s  
DRILZ, HOLE NO. 3 

SAMPU DRILLER'S UX SEAM PERCENT PERCENT PERCENT D.A.F. 
NO. FROM TO NO. MOISTURE VOL. ASH % F.C. F.S.I. 

Feet 

687 70 ao 7 0.9 22.2 16.3 44 

688 80 85 0.8 56.0 14 

689 85 90 11 0.6 60.6 1 

690 90 95 11 0.8 23 -3 38.6 4 

691 95 100 11 0.8 22.2 37.2 3 

693 343 345 0.7 20.0 60.6 44 

694 392 395 8 0.6 45.2 1 

0.7 21.9 23.2 3?2 695 395 400 It 

696 400 405 0.7 23 .O 16.6 44 

697 400 405 1' 0.6 24.0 8.8 7 

0.5 26.7 1?2 698 405 4 l O  11 

699 W O  43-5 It 0 -9 43.5 1 

20.0 14 700 415 420 'I 

702 420 425 11 16.6 1 

703 420 425 0.6 22.0 8.8 24 

11 

11 

11 

704 425 430 I1 28.2 1 

705 425 43 0 11 0.6 22.8 10.8 6 

707 43 5 438 I1 0.6 21.0 19  .O 2 



DRILL HOLE NO. 2 

SAMPLE DRILL?IX'S MG SEAM PERCENT PERCaTP PERCENT D.A.F. 
KO. FROM TO NO. MOISTURE VOL. ASH % F.C. F.S.I. 

Feet 

708 570 575 8 0.7 4.9 1 

709 575 5 8 0  9 0.6 20.0 33.2 

710 580 585 I1 0.6 43.5 1 

712 585 590 11 0.6 50.5 1 

713 & 7U 634 640 10B 0.7 20.4 23.1 24 

0.6 22.4 18.0 7 715 & n6 640 645 II 

717 645 646 11 0.k 16.0 52.0 2 

718 & 719 673 678 1 0 A  0.4 33.6 l& 

720 678 680 I1  0.5 35.7 1 

0.5 21.1 37.4 3 721 & 722 680 685 II 



- S A E P L E  A N A L Y S I S  
DRILL HOLE NO. 4 

SAMPLE DRILLER’S LOG SEAM PERCENT WRCEhT PERCENT D.A.F. 
NO. FROM TO NO. MOISTUP3 VOL . ASH % F.C. F .S .I. 

Feet 
561 & 562 28 35 4 0.5 53.9 1 

725 35 

726 40 

727 45 

729 79 

730 80 

73 6 183 

73 7 185 

742 285 

743 290 

744 ti 745 295 

5 60 6 U  

558 615 

568 620 

5 66 63 0 

5 63 
5 64 

625 
63 5 

40 

45 

50 

80 

85 

185 

190 

290 

295 

301 

615 

620 

625 

63 5 

630 
640 

I t  

11 

I t  

5 
I t  

6 

I t  

7 
11 

I 1  

8 

I t  

I t  

I t  

1.1 

0.5 

1.1 

4.7 

0.9 

0.5 

0.7 

0.7 

0.7 

0.7 

0.8 

0.7 

0.6 

0.7 

59.0 

39.5 

25 -4 

47.4 

39.9 

45.0 

69.8 

21.0 42.4 

18.4 45.3 

53.9 

22.2 29.2 

19.2 33.5 

21.8 a . 4  

20.0 33.3 

559 640 645 W 0.7 21.8 

0.7 23 a 3  
5 67 645 650 n 

565 650 654 I t  0.8 52.2 

0 

0 

0 

0 

0 

1 

14 

1 

2 

2 

1 

3 

14 



D R I U  HOLF. NO. 4 

SAMPLE DRIILER'S LOG SEAM PERCENT PERCENT PERCENT D.A.F. 
NO. FROM TO NO. MOISTURE VOL. ASH % F.C. F.S.I. 

Feet 

746 

747 

748 

749 

750 

753 

754 

755 

756 

757 

758 

802 

807 

812 

816 

821 

867 

870 

875 

880 

9 u  

916 

807 

812 

814 

821 

825 

870 

875 

880 

883 

916 

921 

9 

11 

11 

I t  

11 

10B 

I t  

11 

10B 

1 0 A  

11 

1.4 

1.0 

0.7 

0.7 

0.6 

0.6 

1.1 

0.9 

0.7 

1.0 

0.8 

18.6 

22.3 

20.5 

18.2 

20.0 

21.1 

21.5 

22.2 

36.4 

15.6 

42.4 

25.7 

45.4 

45.2 

20.3 

a . 3  

25.8 

29.9 

16.2 



SAMPLE DRILWR'S MG SEAM PERCENT PERCENT PERCENT D.A.F. 
NO. F3OM TO NO. MOISTURE VOL. A S H  % F.C. F . S . I .  

F e e t  

75 9 91 

760 95 

761 100 

762 105 

7 64 151 

768 216 

769 261 

770 265 

774 285 

775 290 

776 390 

777 400 

778 405 

779 410 

780 781 415 

782 718 

783 725 

95 

100 

105 

ll0 

155 

220 

265 

270 

290 

295 

392 

405 

410 

4l.5 

421 

725 

73 0 

6 

11 

11 

11 

7 
11 

1 )  

11 

11 

8 

11 

4 

4 2.4 

4 0.9 

11 0.9 

5 1.1 

1.0 

0.9 

0.8 

0.9 

0.8 

0.8 

0.8 

0.8 

0.5 

0.5 

0.6 

0.8 

23.7 

17.8 

24.2 

18.8 

24.7 

21.1 

20.2 

21.0 

21.4 

13.5 

23.6 

54.2 

18.0 

69.3 

17.2 

61.5 

55.7 

28.8 

76.3 

30.9 

57.8 

37.1 

58.2 

34.7 

20.8 



DRILL HOLE NO. 5 

SAl4PL.E DRILLER'S MG SEAM PERCENT PERCENT PERCENT D.A.F. 
NO. FROM TO NO. MOISTURE VOL. ASH $ F.C. F.S.I. 

Feet 

784 

785 

786 

787 

788 

789 & 790 

791 

792 793 

794 

795 

796 

797 

730 73 5 

73 5 740 

740 745 

745 750 

750 755 

755 761 

908 915 

915 920 

920 927 

927 930 

986 990 

990 992 

8 

W 

11 

I? 

11 

tl 

9 

I1  

I 1  

?I 

10B 

t? 

0.7 

0.6 

0.8 

0.8 

0.5 

0.5 

0.6 

0.7 

0.5 

0.6 

0.6 

0.6 

22.0 19.3 

38.2 

22.9 15.1 

16.1 

22.5 15.1 

0 . 3  

21.2 34.4 

22.1 31.2 

20.8 34.0 

67.7 

36.5 

21.3 21.1 

2 

1 

54 

4h 

2 

1 

4 

34 

4& 

1 

2 

44 



s_AM_PLE_ A N A L Y S I S  
DRILL HOLE NO. 6 

SAWSLE DRLLLER'S LOG SEAM PERCENT PERCENT PERCENT D.A.F. 
NO. FRWi TO NO. MOISTURE VOL. ASH % F.C. F.S.I. 

Feet 

798 

800 

901 

902 

903 

904 

905 

906 

907 

908 

910 & 9 l l  

913 

I 9l4 

912 

916 

917 

918 

919 

140 

237 

a0 

245 

250 

260 

265 

270 

275 

280 

448 

455 

4 60 

465 

518 

525 

530 

535 

145 

240 

245 

250 

255 

265 

270 

275 

280 

285 

455 

460 

465 

470 

525 

530 

53 5 

540 

ME 

8 

f1 

I? 

n 

n 

11 

n 

11 

11 

9 

11 

ff  

n 

10B 

If 

I f  

11 

4.1 

2 -3 

1.8 

1.5 

1.0 

0.4 

0.7 

0.5 

0.7 

0.5 

1.4 

1.0 

0.5 

0.6 

0.5 

0.6 

0.6 

0.8 

21.3 

22.0 

22.2 

21.4 

23.5 

20.9 

21.3 

19.8 

20.5 

21.0 

23.1 

20.1 

41.9 

31.4 

10.0 

18.4 

18.1 

17.3 

23.1 

10.3 

U.8 

21.5 

21.4 

11.7 

12.0 

28.2 

34.6 

17.8 

23 -7 

27.2 

0 

0 

1 

1 

1 

2 

4 

5 

34 

4h 

44 

1 

4 

6 

1 

7 

5 

8 



DRILL HOLE NO. 6 

SAMPLE; DRILLER'S LOG SEAM PERCENT PERCENT PERCENT D.A.F. 
NO. FROM TO NO. MOISTURE VOL. ASH % F.C. F.S.I. 

Feet 

920 5 68 5 70 1 0 A  1.3 47.0 1 

921 570 575 11 1.3 29.6 1 

922 575 579 11 1.3 17.0 1 
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. REPORT ON 

CLEANING COKING COAL 

from t h e  

HORSESHOE RIDGE 

f o r  

CROWS NEST INDUSTRIES LIMITED 

A D I T  NO. 13. 

SUMMARY. 

The d a t a  presented  i n  t h i s  r e p o r t  r e f e r s  t o  c o a l  from t h e  
Horseshoe Ridge p rospec t ,  Ad i t  No. 13. 

The a n a l y s i s  and the  washab i l i t y  i n d i c a t e s  t h a t  t h i s  c o a l  
i s  of low v o l a t i l e  bituminous rank wi th  a r e l a t i v e l y  high a sh  conten t  
(20.49%) and average sulphur  conten t  (0 .46%).  

The a s h  d i s t r i b u t i o n  over the  v a r i o u s  s p e c i f i c  g r a v i t y  f r a c t i o n s  
i n d i c a t e  t h a t  c l ean ing  by heavy medium c i r c u i t  may be r equ i r ed  i f  an ash  
con ten t  o f f i z i n  t h e  c l e a n  coa l  i s  s p e c i f i e d  and crushing  t o  2" x 0 
i s  indicate>- 

.. 
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INTRODUCTION. 

This  r e p o r t  i s  the  f i r s t  one of a s e r i e s  provid ing  

Washabi l i ty  d a t a  of s i z e  f r a c t i o n s .  a. 

b. Performance eva lua t ion  d a t a  f o r  c l ean ing  coking coa l  from 
the Horseshoe Ridge prospec t  a t  v a r i o u s  l e v e l s  of e f f i c i e n c y .  

C .  Residual  mois ture  con ten t s  on s i z e  f r a c t i o n s .  

d .  F ree  swe l l ing  indexes on s i z e  and s p e c i f i c  g r a v i t y  f r a c t i o n s .  

The o b j e c t i v e  of t h i s  and fol lowing r e p o r t s  i s  t o  provide 

a n a l y t i c a l  d a t a  f o r  t h e  des ign  of f a c i l i t i e s  f o r  prepar ing  t h i s  c o a l  t o  

market s p e c i f i c a t i o n s .  

Th i s  r e p o r t  i s  of a pre l iminary  c h a r a c t e r  i n  t h a t  i t  d e a l s  

w i t h  one a d i t  sample only.  

d i f f e r e n t  composition and c l ean ing  c h a r a c t e r i s t i c s .  

Subsequent a d i t  samples w i l l  most l i k e l y  have 

A f t e r  a l l  samples have been analysed a f i n a l  s tudy can be 

made a s  t o  mining, b lending  ( i f  requi red)  and c leaning .  Allowance should 

be  made w i t h  r ega rd  t o  t h e  contaminat ion wi th  some fo re ign  ma te r i a l  from 

roof  and f l o o r  s t r a t a  t h a t  i s  unavoidably produced along wi th  t h e  c o a l .  

It should a l s o  be kep t  i n  mind t h a t  t h e  s i z e  c o n s i s t  of the run of mine 

de r ived  from t h i s  Sam i l e  may not  be r e p r e s e n t a t i v e  f o r  t h e  amountof f i n e s  

under  p l a n t  ope ra t ing  cond i t ions .  A t t r i t i o n  of t h e  coa l  a s  a r e s u l t  of 

mining and t r a n s p o r t a t i o n  can g r e a t l y  i n c r e a s e  t h e  f i n e s  f r a c t i o n .  

The c l e a n i n g  c h a r a c t e r i s t i c s  o f  the  coa l  a r e  base& t h e  e r r o r  

curve ,  a parameter f o r  c l ean ing  e f f i c i e n c y  t h a t  i s  l a r g e l y  independent of 

t h e  g rav ime t r i c  composition of the  c o a l  (ash d i s t r i b u t i o n )  and can be 

used f o r  comparing coa l  c l ean ing  systems whose probable  e r r o r  va lues  a r e  

known. 

.. 
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I n  t h e  l a s t  s e c t i o n  of t h i s  r e p o r t  examples of t h i s  method 

f o r  p r e d i c t i n g  c o a l  c l ean ing  r e s u l t s  a r e  presented  f o r  t h e  coarse  c o a l  

f r a c t i o n  (2" x 28 mesh) and t h e  f i n e s  f r a c t i o n  (28 m. x 100 mesh) when 

u s i n g  equipment ope ra t ing  w i t h  a probable  e r r o r  of 0.10 f o r  t h i s  coa l .  

Methods of c o a l  c l ean ing  can be d i r e c t l y  compared f o r  a range 

of c u t  p o i n t s  and t h e  y i e l d  l o s s e s  of each c l ean ing  system can be proper ly  

balanced a g a i n s t  t h e  c o s t  of c leaning .  

.. 
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WASHABILITY CHARACTERISTICS. 

The o v e r a l l  weight  and ash  d i s t r i b u t i o n  of the  raw c o a l ,  

crushed t o  minus 2", i s  shown on Table  3 .  Ash con ten t s  were done f o r  

. e a c h  i n d i v i d u a l  s i z e  - g r a v i t y  f r a c t i o n  and these  va lues  a r e  shown i n  

b racke t s .  Sulphur ana lyses  were done on s i z e  f r a c t i o n s  only  i n  view of 

t h e  low sulphur  l e v e l .  (See t a b l e  2 . ) .  

The minus 100 mesh f r a c t i o n  c o n s t i t u t e s  a minor p a r t  of t h e  

c o a l  (3.30% by weight ) .  The weights  and ash  con ten t s  of t h i s  s i z e  f r a c t i o n  

were found n o t  by d i r e c t  ana lyses ,  bu t  by c a l c u l a t i o n  from the  o t h e r  s i z e  - 
g r a v i t y  f r a c t i o n s .  

From the master Table,  washab i l i t y  d a t a  have been der ived  f o r  

t h e  2" x 28 mesh and 28 x 100 mesh f r a c t i o n s .  This  information i s  

presented  on Tables  5 and 6 ,  r e s p e c t i v e l y .  

two main s i z e  f r a c t i o n s  a r e  presented  on F igu res  1 and 3 .  

Washabi l i ty  curves  f o r  these  

. Table 4 shows the  v o l a t i l e  ma t t e r  i n  weight percent  a g a i n s t  

s i z e  and s p e c i f i c  g r a v i t y  f r a c t i o n s .  

Table  7 shows the  f r e e  swe l l ing  indexes f o r  a l l  s i z e  and 

s p e c i f i c  g r a v i t y  f r a c  



- 5 -  

PERFOREIANCE EVALUATION 

Thewashabi l i ty  curves  of bo th  s i z e  f r a c t i o n s  of t h e  raw c o a l  

i n d i c a t e s  t h a t  t h e  c l ean ing  of  t h i s  c o a l  i s  encumbered by intergrown ash .  

- Y i e l d  of recovery a t  a n  a sh  con ten t  of 8.75% i s  t h e r e f o r e  depressed.  

The 2" x 28 mesh f r a c t i o n  c o n s t i t u t e s  t h e  major p a r t  of t h e  

mine r u n  (87.5% of t h e  t o t a l ,  s e e  Table 3 ) .  

w i t h  21.62% ash  on rawI the  a c t u a l  y i e l d  a t  8.75% ash i n  t h e  c l e a n  coa l  

can  be expected t o  range from 61% to  70%, depending on the e f f i c i e n c y  of 

t h e  c o a l  c l ean ing  equipment. Performance Evalua t ion  (P.E.) curves ,  

r e l a t i n g  y i e l d  and ash  con ten t s  of c o a l  and r e j e c t ,  a r e  shown f o r  separa-  

t i o n  e f f i c i e n c i e s  corresponding wi th  probable  e r r o r  va lues  ranging  from 

0.06 t o  0.12. 

F igure  2 i l l u s t r a t e s  t h a t  

The 28 x 100 mesh f r a c t i o n  c o n s t i t u t e s  9.20% by weight of the 

mine run.  F igure  4 shows the  P.E. curves  f o r  probable  e r r o r  va lues  

r ang ing  from 0.08 t o  0.14. An example i l l u s t r a t e s  the  a c t u a l  y i e l d  t h a t  

can  be expected a t  these  e f f i c i e n c i e s  when c leaning  the coa l  t o  8.75% ash. 

It i s  noted t h a t  the  y i e l d  e r r o r s  a r e  very small  when c leaning  

th i s  f r a c t i o n .  Al tho  1 gh the  weight percentage of t h i s  f r a c t i o n  i s  not  

v e r y  l a r g e ,  the  informat ion  i s  important  i n  t h a t  i t  shows t h a t  c rush ing  

of  t h e  coarse  f r a c t i o n s ,  2" x 28 mesh, t o  sma l l e r  s i z e s  w i l l  l i b e r a t e  t h e  

a s h  and i n c r e a s e  the  recovery  of c l e a n  c o a l .  

I 

It is noted t h a t  t h e  "y ie ld  e r ro r "  can be found i n  each case  

by s u b t r a c t i n g  the  expected a c t u a l  y i e l d  from the  corresponding 

t h e o r e t i c a l  y i e l d  read  on t h e  " t h e o r e t i c a l  curve" a t  the  p o i n t  v e r t i c a l l y  

above i t .  

.. 
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S i m i l a r l y ,  t h e  "ash e r ro r "  can be r e a d - d i r e c t l y  from t h e  

P.E. graph a long  a h o r i z o n t a l  l i n e  corresponding wi th  t h e  a c t u a l  y i e l d  

t h a t  is being  cons idered .  The a sh  e r r o r  i s  t h e  d i f f e r e n c e  between the  

' t h e o r e t i c a l  a sh  ( i n t e r s e c t  wi th  " theo re t i ca l "  curve) and the a c t u a l  ash  

( i n t e r s e c t  wi th  t h e  s e l e c t e d  P.E. curve) .  

Respec t fu l ly  submit ted,  

CYCLONE ENGINEERING SALES LTD. 

Per :  

General Manager 
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Suppliers 
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Cyclones 10275 Josper Avenue 
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June  1 2 ,  1970 

Crowsnest I n d u s t r i e s  Ltd .  
Fe rn ie ,  B.C. 

CABLE ADDRESS ; 
Cyclone, Edmonton 

2' ~ ' d  I (?:, At ten t ion :  M r .  J. J. Crabb 
Exp lo ra t ion  Manager 

. -3 \ ', " ... .. 1,. .a.:.,:: 
.I . Dear M r .  Crabb: 

a ,  . 
. .  

Re: Performance Evalua t ions ,  
.. A d i t s  # 8 ,  #9 and #lo. 

The P.E. curves  f o r  t h e  above noted c o a l  have been pre-  
pared f o r  t h e  2" x 28 mesh c a l c u l a t e d  composites.  
no washab i l i t y  a v a i l a b l e  f o r  t h e  28 m. x 0 f r a c t i o n s , o n l y  t h e  
f l o t a t i o n  r e su l t s ,  we were not  a b l e  t o  prepare  these  f o r  you. 
P e r n i e  #8 and #10 samples appear t o  con ta in  a f a i r  amount of t h i s  
s i z e  f r a c t i o n ,  which under i n d u s t r i a l  cond i t ions  could e a s i l y  be 
i n c r e a s e d  n o t i c e a b l y ,  and i t  would have been worthwhile t o  s tudy  
i t s  c l ean ing  c h a r a c t e r i s t i c s .  The more so s i n c e  t h i s  f r a c t i o n  i n  
gene ra l  is easy t o  c lean&because  of t h e  l i b e r a t e d  impur i t i e s .  

S ince  t h e r e  was 

The 2" x i28 m. f r a c t i o n  f o r  all t h r e e  appears  r a t h e r  
d i f f i c u l t  t o  c l ean .  !Subs tan t i a l  y i e l d  l o s s e s  have t o  be expected. 

I 
W e  expec t  t h e r e f o r e  t h a t  a heavy medium c i r c u i t  w i l l  

have i t s  p l a c e  i n  t h e  p l a n t  des ign .  A s  discussed  wi th  you on June 
9 t h ,  economies can  be obta ined  by a p p l i c a t i o n  of a sca lp ing  C.W.C. 
c i r c u i t  which w i l l  reduce t h e  capac i ty  r equ i r ed  f o r  t h e  H.M. cyklones 
and ope ra t iona l  c o s t s , w h i l e  s t i l l  main ta in ing  t h e  same o v e r a l l  
e f f i c i e n c y .  

A probable  e r r o r  of 0.06 f o r  t h e  heavy medium cyclones 
and of 0.10 f o r  a two-stage 24 i n .  C.W.C. c i r c u i t  was a r b i t r a r i l y  
s e l e c t e d ,  b u t  i t  i s  very wel l  p o s s i b l e  t h a t  both f i g u r e s  a r e  somewhat 
on t h e  conse rva t ive  s i d e .  For i n s t a n c e  t h e  s i n g l e - s t a g e  24 i n .  C.W.C.s 
i n  Canmore a r e  o p e r a t i n g  a t  a probable  e r r o r  of 0.09. 
tests w i l l  be r e q u i r e d  t o  e s t a b l i s h  these  parameters .  

P i l o t  p l a n t  



Growsnest I n d u s t r i e s  L td .  - 2 -  June  1 2 ,  1970 

W e  t r u s t  t h a t  t h i s  in format ion  will throw some more l i g h t  
on t h e  c o a l  c h a r a c t e r i s t i c s .  
af ter  the ana lyses  of  t h e  bulk samples, s en t  t o  us, have been completed. 

Fu r the r  in format ion  w i l l  be presented  

W e  w e r e  v e r y  p leased  t o  have had the  oppor tun i ty  t o  meet 
you i n  person and t o  e x p l a i n  t h e  v a r i o u s  f a c e t s  of our  ope ra t ions .  
I f  you may have a d d i t i o n a l  ques t ions  p l ease  do not  h e s i t a t e  t o  ca l l  
upon us .  

Very t r u l y  yours,  

CYCLONE ENGINEERING SALES LTD. 

Per  : 
P.D.J. Vinkenborg, P. Eng. 
General Manager 

PDJV: s w  

Encl .  
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Cyclones Credit Foncier Building 

10275 Jasper Avenue 

Gravity Separation of Bulk Materials 
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Cyclone, Edmonton 
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Mr. R. Cr i saf io  
Assayer 
Crows Nest Indus t r ies  Limited 
Pernie, B. C. 

Dear Bob : 

Re Adit 812 Seam 10-A 
Line Creek Ridge. 

The analysis  of the above noted a d i t  has become available,  
and we enclose two copies for  your consideration. 

We found the free-swelling indexes and the ash d i s t r i -  
bution of such a nature tha t  we thought t o  do good by providing 
you with the P.E. curves f o r  the F.S.I.'s also. 
prevent you the trouble of doing a great  number of calculations.  

You are famil iar  with the P.E. curves f o r  ash and t h i s  

This w i l l  

is j u s t  an extension. For guidance, we superimpose an example. 

- We will wash t h i s  coal a l so  f o r  you as per our discussion, 
but would suggest t h a t  i n  f i r s t  instance the required ash content for  
the clean coal be established. 
will be low and therefore,  fur ther  crushing to  1/4" seems advisabls. 
I am ce r t a in  tha t  t h i s  w i l l  bring the recovery up, noticeable. As 
mentioned before the wash plant i s  presently i n  operation 1 2  hours 
per day and 7 days per week, but we hope t o  be able t o  wash your 
coal around the middle of next month. 

Recovery of  the 1/2" x 0 clean coal 

I am sorry tha t  t h i s  could not be done any quicker, but 
since Shelpac has paid f o r  the plant,  t h e i r  coal has to go f i r s t .  

With my regards, 

Very t r u l y  yours, 

CYCLONE ENGINEERING SALES LTD. 

Per : 
P.D.J. Vinkenborg, P. Eng. 
General Manager 

L 

r 

PDJV:nh 

Enclosures 
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SUMMARY * 

This  r e p o r t  i s  t h e  second of  a s e r i e s ,  i n v e s t i n g a t i n g  t h e  
p r o p e r t i e s  of c o a l  from seam 10-A Line Creed Ridge. 

The a sh  conten t  of t h e  r a w  coa l  i s  r a t h e r  high (18.25%), sulphur  
conten t  i s  low (0.22%), and t h e  F . S . I . ' s  as a n  express ion  of the  coking 
p r o p e r t i e s  a r e  e x c e l l e n t .  

The 1" x 28 m. f r a c t i o n  appears  t o  be d i f f i c u l t  t o  c lean .  
f l o a t - s i n k  a n a l y s i s  shows t h a t  i n  order  t o  o b t a i n  an 8.75% ash ,  t h e  
t h e o r e t i c a l  y i e l d  i s  suppressed t o  42%. However, the  w a s h a b i l i t i e s  
f o r  t h e  28 m. x 200 m. f r a c t i o n  have improved,f loat-s inking of t h i s  
f r a c t i o n  t o  a n  a sh  conten t  of  8.75% shows a y i e l d  of 77%. 

The 

It i s  t h e r e f o r e  t o  be expected t h a t  c rush ing  t o  1/2 in . ,  1/4 i n .  
o r  1/8 in .  sizes w i l l  l i b e r a t e  i m p u r i t i e s  and inc rease  t h e  y i e l d  t o  
economical requirements.  

Drying t h i s  c o a l  t o  a much h igher  ash  conten t  and blending 
t h e  c l e a n  coa l  wi th  a second coa l  of low ash  should a l s o  be a con- 
s i d e r a t i o n .  
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Report On 

CLEANING COiUNG COAL 

from 

Iernie #8 (Adi t  #7) 
Fernie 89 (Adi t  #4) 

Fernie #lo-B (Adit 85) 

for 

CRWS NEST INDUSTRIES LINTED 

WASHABILITY CWRACTERISTICS . 
The data  presented i n  t h i s  report  r e fe r s  t o  coal for  Fernie #8, 

Fernie 89 and Pernfe blO-B seams. 

I n  Tables 1, 3,and 5 the ash contents of size f rac t ions  a re  

presented f o r  seams 88, #9 and #lo-B, respectively. 

I n  Tables 2, 4 and 6 the washability data a re  presented f o r  

the 28 m. x 200 m. f rac t ions  i n  the same order of seams. 

Beams #8 and 810-B showed r e l a t i v e l y  high ash contents of 19.82% 

and 19.03%. Seam #9 a ra ther  average ash content of 14.68%. 

The performance evaluations for  the 2" x 28 mesh fract ions ara  

based on washabi l i t ies  done by others. 

the 28 m. x 200 mesh f rac t ions  a re  based on washabi l i t ies  prepared by 

C.E.S. laboratory. 

The performance evaluation for  

FERMIE #8. 

The 2" x 28 mesh f rac t ion  appears ra ther  d i f f i c u l t  t o  clean t o  

an ash content of 8.5% because of the intergrown ash. 

cleaning should therefore be considered. 

f rac t ion  is r e l a t ive ly  eaey t o  clean and it may therefore be expected 

tha t  fur ther  crushing of the 2" x 28 m. would l i b e r a t e  impurit ies and 

reduce the yield-error.  Further study of middlings crushing is suggested. 

Heavy medium 

Rowever the 28 m. x 200 m. 



- 2 -  

FBRNIB #9. 

Compared t o  Pernio 68 t h i s  coal is much eas i e r  t o  wash and 

yield-errors for cleaning the 2" x 28 m. f rac t ion  a re  sharply reduced. 

Cleaning of the 28 m, x 200 m. f rac t ion  is a lso  reduced t o  a black-white 

reparation. Yield-errors are negligible. Also fo r  t h i s  seam a study of 

crushing the middlings would be of value. 

FBRNfE #lo-B. 

The 2" x 28 m. f rac t ion  a s  well  a8 the 28 m. x 200 m. f ract ion 

are very d i f f i c u l t  t o  clean. 

In substant ia l  reduction of yield-error. 

f o r  the coarse f rac t ion  and hydrocyclone washing with small cyclones o r  

f ro th  f lo t a t ion  f o r  the f ines  w i l l  be required. 

Further crushing of the coal w i l l  not r e s u l t  

Heavy medium cyclone washing 

Respectfully submitted, 

CYCLONE HNGINEERING SALES LTD. 

Per I 
P.D.J. Vinkenborg, P. Eng. 
General Manager 



1. PROLIPJATE APIALYSIS: 

Moisture  YO 
Ash .~ ~~ ..... ~...~~ .~~~.~...... Yo 
Volatile Matter .... ~.~ ...... -..% 

Fixed Carbon .~ ~~~~ ..... ~~~~.~~ ......... % 

2. Heating Value: 

B.T.U./lb. 
Cal/ Gm .~~ .......... ~~.~~~~~.. .~~.-  

3. Sulfur -.... ~ .... ~ . . ~ ~  Yo 
4. Phosphorous .~~ .......... ~~~ ~~ % 
5. Sodium (as % of ash) 
6. Free Swelling Index 

FU§lSlIITY OF ASX: Atmosphere OF. 
Initial Deformation Temperature: 

Softening Temperature (Spherical) 
Softening Temperature (Hemispherical) 
Fluid Temperature 

AS Analyzed Dry Basis Remarks 
- _ _  8.3  

12.2 1 3 . 3  

26 .3  28.7 
53.2 511.0 

9746 
5414 

0.40 

10528 

5904 

0.44 

Oxidizing 
280Ot 

2800t 
280Ot 
280Ot 

8. ASH ANALYSES 
a) Silicon Dioxide 
b) Aluminum Oxide 

c) Iron Oxide 
d) Calcium Oxide 

e) Magnecim Oxide 
f ) Titanium Dioxide 
g) Manganese Oxide 

% 

h) Molybdenum Trioxide 
i)  Chromium Oxide 
j ) Nickel Oxide 

k) Vanadium Pentoxide 
I ) Sodium Oxide 

rn) Potassium Oxide 
n) Phosphorous Pentoxide 

0 )  Sulphur Trioxida 

9. Special Tests: 

Reducing 
2785 

2 8 0 W  
280Ot 
280Ot 

% 



,ipany C R O K  NEST 1;iDUSTRIES LUiITZ!) Lab. No. E70-33hl -3A 

Location Line  Creek Date sampled 

Interval 4 Seam - 718'' x 1/4" Date Received D ~ ~ .  11, 1970 
Fuel Classification Date reported Dec. 1 7 ,  1 9 7 0  

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

1.  PROXIMATE ANALYSIS: 
Moisture ..~..~.~ .... ~ ~ ~ . ~ ~ ~ . ~ ~  ...... % 

Ash .~..~.~.~~~~ % 
Volatile Matter . ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ . ~ ~ ~ ~ ~ ~ ~ ~ ~ . . . ~ . .  % 

Fixed Carbon .~..~ ~~ ...... ~~~ ..... % 

2. Heating Value: 
B.T.U./lb. .............. 

Cal/ Gm ~. 

3. Sulfur 

4. Phosphorous YO 

5. Sodium (as % of ash) 

6. Free Swelling Index 

- WSi3ILITY OF ASH: Atmosphere OF. 

Initial Deformation Temperature: 

Softening Temperature (Spherical) 
Softening Temperature (Hemispherical) 

Fluid Temperature 

8. ASH ANALYSES 
a) Silicon Dioxide 

b) Aluminum Oxide 

c) Iron Oxide 

d) Calcium Oxide 
e) Magnesium Oxide 

f ) Titanium Dioxide 

g) Manganese Oxide 

9. Special Tests: 

As Analyzed  Dry Basis 

13.5 14.6 
2 6 . 5  29.7 

52 .4  56.7 

- - -  7 . 6  

9736 

5409 
O.&O 

10537 

5354 
0 .43  

Oxidizing 

280o t  
280o t  

280ot 
280C-t 

h) Molybdenum Trioxide 

i )  Chromium Oxide 

j )  Nickel Oxide 

k) Vanadium Pentoxide 
I ) Sodium Oxide 

m) Potassium Oxide 

n) Phosphorous Pentoxide 
0) Sulphur Trioxida 

&,!/ 
Analyssd by: L 'A +>. 

C.G L. 3 1- 

Remarks 

Reducing 

2635 
2745 

280C-t 
280C-t 

% 



1.  

2. 

3. 
4. 
5. 
6. 

8. 

9. 

PROXIMATE ANALYSIS: As Analyzed Dry Basis Remarks 

Moisture .... ~~~ ~~~~ ..... ....... % 6.4 

Ash ..~ ~~~~~~~ .... % 6 . 3  6.7 
Volatile Matter . .~~ ........ % 29.0 31.0 
Fixed Carbon . ~ ~ ~ . ~  --~.----.~..--.-% 58.3 62.3 

_ _ _  

Heating V-I ue: 
B.T.U.1lb. 11.512 12255 

Cal l  Gm -~~~ .......... ~.~~~~~~~~ .... 63Y 6 6833 
Sulfur ..... ~ ....... ~ ~ ~ . . . ~  ....- -..% 0.4 0.43 

Phosphorous .~ % 

Sodium (as % of ash) 

Free Swelling Index 

FUSIE1LI’iY OF ASH: Atmosphere O F .  

Initial Deformation Temperature: 

Softening Temperature (Spherical) 
Softening Temperature (Hemispherical) 
Fluid Temperature 

ASH ANALYSES % 

a) Silicon Dioxide 

b) Aluminum Oxide 
c) Iron Oxide 

d) Calcium Oxide 
e) Magnesium Oxide 
f )  Titanium Dioxide 

g) Manganese Oxide 

Note: 1. The “Usual Piettiod of V o l a t i l e  ELzitter 

Special Tests: 

tlote: 2. All a n z l y s z s  u-re r u n  i n  d u p l i s a t e .  

Oxidizing 

2315 
2385 
2440 

2615 

Reducing 

2295 
2325 
2385 

2490 

% 

h) Molybdenum Trioxide 
i )  Chromium Oxide 

j ) Nickel Oxide 
k) Vanadium Pentoxide 

I ) Sodium Oxide 
m) Potassium Oxide 

n) Phosphorous Pentoxida 
0) Sulphur Trioxide 

o f  ASTN D-271-68 was f o l l o w e d .  

C.G.L. 3 



1. PROXIMATE ANALYSIS: 

Moisture ........ ~.~~~~~ ......... ~.-.% 

YO Ash .~~~...~ .~.. ~~~~ .... 

Volatile Matter .......... ~.~~~~~~~~~~~ ..... % 

Fixed Carbon 

2. Heating V-he: 

B.T.U./lb. 
Cal/ Gm .... ~ .... ~~ 

3. Sulfur ............ ~~~~~~~ % 

4. Phosphorous % 

5. Sodium (as % of ash) 
6. Free Swelling Index 

FUSlBiLliY OF ASH: Atmosphere OF. 

Initial Deformation Temperature: 

Softening Temperature (Spherical) 

Softening Temperature (Hemispherical) 
Fluid Temperature 

As Analyzed  

5.8 
8 . 6  

29.3 

56.3 

11268 

Dry Basis 

9 . 1  
31.1 

5 9 . 8  

- - -  

9 62 

6260 6646 
0.42 0 .45  

Oxidizing 
2365 

2435 
2565 

,2735 

8. ASH ANALYSES % 
a) Silicon Dioxide h) Molybdenum Trioxide 
b) Aluminum Oxide i)  Chromium Oxide 
c) Iron Oxide j )  Nickel Oxide 
d) Calcium Oxide k) Vanadium Pentoxide 
e) Magnesium Oxide I ) Sodium Oxide 
f )  Titanium Dioxide m) Potassium Oxide 
g) Manganese Oxide n) Phosphorous Pentoxide 

0) Sulphur Trioride 
X W E :  1. The "Ususl Method o f  V o l a t i l e  ? l a t t e r  of ASTH D-271-69 !,as f o l l o w e d .  

9. Special Tests: 

Remarks 

Reducing 
2320 

2365 
2420 

2545 

% 

? : U t e :  2 .  All a n a l y s e s  ~ e 1 - e  riiii i n  duplicire. 
Please  n o t e  t h a t  d u e  t o  t h e  failure of  o u r  E i u f f l e  the Ash F u s i b i l i t i e s  wese delayed t h i s  
long .  We hope  t o  g i v e  you a reasonably  f a s t e r  service in f u t u r e .  

, .  

, <:y ~ Analysed h y :  .., lL;- 

C.G.L. 3 / - ' -~  
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C R O W S  N E S T  I N D U S T R I E S  

REPORT BY: R. CRISAFIO 

ON: Results from Washing 600 tons of 8,  9, 1 0 B  and 1OA Seams 
From Adits 7, 4,  5 and 12  - Line Creek 

1.. Coal was shipped by I. Morgan on August 8 and August 15, 1970. 

Tonnage was as follows: 

8 Seam - 250 tons 

9 Seam - 140 tons 

1OB Seam - 120 tons 

1OA Seam - 84 tons 

TOTAL - 594 tons 

2.. Coal w a s  mn through t h e  plant  on August 17th, 1970. 

P. Levine and A. Reid of Allen and Garcia. 

C.N.I. personnel were: 

Present were: 

J. Crabb, 3. Kervin, R. Crisafio,  L. Sclippa, J. Kubinec, E. Hornquist, 

B. Bjornson, T. Prentice, D. Hutchinson, D. Pidgeon, H. Ashore,  

J. hsil, J. Iatak,  B. Morris. Coleman Co l l i e r i e s  a l s o  provided four  

additional helpers. 

/ 

3.. SFxteen points were sampled as outlined i n  analysis sheet. 

s t a r t ed  about 8:45 A.M. and n n  u n t i l  t h e  j i g  bed was s tabi l ized.  

The coal was then run through t o  about l l :15 A.M. 

in terrupt ion when t h e  d r i e r  f an  was damaged due t o  overheating i n  

t h e  d r i e r  and t h e  controlsJailed t o  function. 

Plant was 

There was an 

\ 

4.. The blending d id  not go according t o  plan with Bin 2 (Seam 10B) 

being depleted by 9:kO A.M. followed by 1OA Seam i n  Bin 3 a t  1O:CQ A.M. 

Some 20 tons of 8 Seam remained i n  the  b in  a f t e r  shutdom. 



5.. Some surging occurred i n  feed t o  t h e  plant. 

observed in t h e  bins. 

Hang up was a l so  

6. .  Notwithstanding t h e  drawbacks mentioned t h e  ease with which t h e  

plant was s t a r t e d  and set i n  operation after a two week closure 

w a s  noteydortb-. 

! 

7.. The co-operation of Roy Whitehouse and h i s  staff, P. Levin and A. Reid 

was much appreciated. 

8.. Recovery can be estimated from weightometer readings which showed 72.8% 

recovery. 

8. )  

However, this i s  not a t r u e  recovery picture  because: 

I Raw coal weightometer i s  ahead of breaker thus weight of rock 

rejected by breaker should not possibly be classed as plant 

feed. 

The clean coa l  which remained i n  t h e  thickner was not weighed. 

The breakdown of t h e  d r i e r  f an  caused clean coal t o  be weighed 

at  12.1% moisture instead of t h e  del ivery moisture of 6 . M .  

1 

- 
This could be a matter of opinion. 

b.) 

c.)  
, 

9.. A more t r u e  recovery p ic ta re  can be ascei-tained by truck weights of 

clean coal, middlings and refuse. 

a.) Clean coal - 422.1 tons  or 78.4% 

The weights are a s  follows: 

Middlings - 11.5 tons  o r  2.2% 

Ref use - 104.7 tons  or 19.4% 

TOTAL - 538.3 tons 

The 78.4% clean coal does not include the  coal  which would have b.) 

remained i n  t h e  thickner. 



c 

3... 

c.) It is d i f f i c u l t  t o  assess  t h e  e f f ec t  of excess Moisture on 

final weight of clean coal. 

A final recovery of 75.0% would appear t o  be r e a l i s t i c  f o r  

2" x 0 s i ze  range. 

d . )  
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LINE CREEK PROJECT 

R.  Crisafio 
.- 

- - INTRODUCTION 

EVALUATION OF DEZTER TABLE3 AND H.M. CYCLONES 
I N  THE FINE COAL C I R C U I T  (1/4" x 0).  

5 March 1971 

1. In l a t e  October 1970 a decision was made t o  t e s t  Samples on a Deis ter  

Table, of 1/4" x 0 coal composited from Seams 8, 9, 10B and 10A con- 

s i s t i n g  40.0%, 24.0$, 21.0% and 15.0% respective r a t i o ,  

2. The samples were t o  be taken t o  simulate, as much as possible,open p i t  

mining conditions and were t o  include sorie of t h e  %-ations" etc. ,  

found near the roof of 10B and t o  some extent i n  1 0 A  seam. 

3 .  Ten tons of sample were collected and blended by a n g  and turning 

over with a f ron t  end loader. 

4 .  The t e n  ton sample w a s  s p l i t  i n to  halves, which were i n  tu rn  disposed 

of as follows: 

a . )  Five tons RCR was run through a r o l l  crusher with a s e t t i n g  of 

2.0". 

l/l+tt x 0 and showed a s i z e  d i s t r ibu t ion  of 28.0s f o r  the former 

and 72.0% for the l a t t e r .  

1/4tt x 0 "Natural". 

For the other  f ive  tons the r o l l s  were r e se t  at  1/Ltt and the R01.1 

was put through and crushed. 

The resu l tan t  product was screened at  2" x 1/4" and 

The 1/4" x 0 thus obtained was labeled 

b . )  

This was labeled 1/4" x 0"Total 

crush'! 
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5.  The e n t i r e  l o t  was then shipped t o  For t  Wayne, Indiana, b7 means of 

a t ruck rented from F. Sowchuk and arrived i n  Fort  Wayne 31 October 

1970 on t h e  sixth day a f t e r  s t a r t i ng .  

6 .  The t e s t s  were commenced on 2 November 1770 i n  t he  presence of R. Crisafio 

of C.N.I .  and joined by W. Prentice and J. Crabb f o r  one of t h e  later 

t e s t s .  

7. It was  found there  was a considerable amount of tramp oversize (+l/l+") 

in the  1/4" x O'Watura?'and t h i s  was screened out. The same operation 

was conducted on the l/l+lt x O?Cotal Crush:' and since t h i s  was near s i z e  

it was recrushed and entered i n t o  t h e  sample. 

8 .  The t e s t  t ab l e  was one-quarter s i ze .  

r a t e  equivalent t o  12 T.P.H. f o r  a commercial s i z e  deck. 

The feed rate w a s  adjusted t o  a 

9 .  The t ab le  operation was balanced and checked by f l o a t  s ink t e s t s  at 

1.60 S.C. f o r  clean coal and refuse.  

10. Two types of t e s t i n g  were done on each sample and tagged a s  follows: 

Run I - A zone t e s t  i n  which the clean coal  s ide  was divided in to  four  

zones and the  refuse end i n t o  three  zones. Each zone was collected 

separately.  

R u n  I1 - A t h ree  product t e s t  i n  which the  1/4" x O%aturafwashed 

coa l  was collected as clean coal, middlings and refuse. 

This run was conducted on the  1/Ltt x O'hraturaf. 

11. Runs I11 and IV - Similar t o  Runs  I and I1 but conducted on the  

1/Ltt x 0 "Total Crusht1. 
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Run V was a repeat of Run I11 because v i sua l  inspection showed t h a t  

f luc tua t ion  i n  feed r a t e  had occurred i n  Run  111. 

12. All t e s t  products were col lected i n  doubled sugar bags and f i l t e r e d  

u n t i l  only clean water resulted.  

accounted for .  

Every ounce of coal was thus 

13. The samples were then crated and shipped t o  Fernie f o r  tes t ing .  

U. Duplicates of the head sanples and Run  I1 and IV were shipped t o  

Ottawa f o r  washabili t ies,  screen analysis  and ash analysis on each 

s i z e  f rac t ion .  

15. The r e s u l t s  obtained by the  C.N.I. l ab  a re  attached. 



DEISTER TABLE TEST EVALUATIONS 

METHOD 

1. This evaluation W i l l  primarily centre around the  1/411 x 200K f rac t ions  

of t h e  1/4" x 0 "Natural" clean coal.  The data  i s  derived mainlj. from 

R u n I I ,  Page 2. 
- 

2. The -2OON f r ac t ion  y ie ld  of 5.3% w i l l  be subtracted from the t o t a l  y ie ld  

(87.1 - 5.3) which r e s u l t s  i n  81.8% of the t o t a l  1/411 x 0 clean. 

ash reduction achieved by elimination of t he  -2OOK is 0.4% 

The 

3 .  A comparison of the zone t e s t  Run I, Page 3 and the three  product t e s t  

Run 11, Page 2, on the 1/4" x 0 "Natural1' shows nearly ident ica l  r e s u l t s  

ie .  

ash for t he  l a t t e r .  

be pooled. 

when required. 

87.8% yield at 10.6% ash f o r  the former and 87.1% yie ld  a t  10.5% 

Consequently where necessary the in fo rmt ion  can 

Data from the other t e s t s  W i l l  be used as support evidence 

4. An attempt w i l l  be made t o  evaluate the  performance of a D.K. Cyclone 

as back up cleaning f o r  the 1/4" x 16N clean coal tab le  product. 

5 .  Yields, clean coa l  ash, middling o r  r e j ec t  ash f romthe  cyclone will 

be ascertained on the basis of a 9.5% clean coal  ash  and fu r the r  

assumptions of 75.05, 85.0% and 95.05 recovery from the  cyclone. 

6. The cyclone y ie lds  w i l l  be added t o  the  16M x 200M clean coal t ab le  

y i e ld  t o  give a t o t a l  recovery picture  f o r  the 1/4" x 200M. Ash 

values f o r  the 1/4" x 200N w i l l  be coKpiled from the given data. 



7. The l/l+tt x 0 

70.0% of the  

f r ac t ion  of 

t o t a l .  

- 2 -  

the t o t a l  feed can be regarded a s  const i tut ing 



CALCULATIONS 

1. Ash f o r  l/4tt x 16M clean coal  

(15.9 x 11.8) + (34.9 X 10.9) = - 11.2% 
50.8 

2. Ash f o r  16M x 200N clean coa l  

(17.2 x 9.2) + (11.4 x 8.3) + (10.1 x 8.4) + (5.2 x l l . 9 )  = 
43.9 

3. Yield of 1/Ltt x 16N clean coal  = 15.9% + 34.9% = 50.8% of 1/6" x 0 

T h i s  i s  equivalent t o  100 x 50.8 = m$ of l/Ltt x 200K 
100 - 5.3 

4 .  Yield of 16I4 x 200 clean coal  = 17.2 + 11.4 + 10.1 + 5.2 = m% of 1/4It x 0 

This is equivalent t o  100 x 43.9 = of 1/htt x 200M 
100 - 5.3 

5.  Assuming 75.0% overflow and 25.0% underflow on l/l+tt x 16N and using 

9.5% clean coal  ash: 

a. ) Yield l/Ltt x 16N clean coal  = x 53.6 = 40.2% 
100 

b.) Yield of 1614 x 200M = 100 x 46.4 = 4 5 2  
100 

Total  recovery 1/btt x 200M = 86.6% 

Total  yield of 1/4" x 200K = 86.6 x c.) 81.8 = 70.8% of l/Ltt x 0 feed 
100 

d . )  Underflow ash on 1/LTt x 16): = (75 x 9.5) x (25x) = 100 x LL.2 = _16% 

e.)  Clean coa l  ash on ,//.+It x 2001.: = (40.2 x 9.5) + (46.4 x 9.1) = u% 
86.6 

6. Assuming 85-02 overflow and 15.05 underflow on 1/LW x 161.; and using 

9.5% clean coal  ash: 
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6 .  a.)  Yield 1/bt1 x 16E.i clean coa l  = & x 53.6 = I&& 
100 

b.) Yield of 16M x 200N = 100 x 46.4 = _46.4% 
100 

Total  recovery of l/Ltl x 200M = 92.05 

d . )  

e.) 

Underflow ash on 1/4" x 16bi = (85.0 x 9 . 5 )  + (15x)  = 100 x l l . 2  = 20.t 
Clean coal ash on 1/4" x 200K = (45.6 x 9 . 5 )  + (46 .4  x 9.1)  = Y& 

92.0 

7. Assuming 95.0% overflow and 5.0% underflow on 1/4" x 16N using 

9.5% clean coal ash: 

a. ) 

b.) 

Yield of l/4lt x 161,; clean coa l  = 

Yield of 1/4" x 16FI = 100 x 46.4 = 

Tota l  recovery 1/41? x 2001: = 97.3% 

x 53.6 = so.S$ 
100 

100 

c.) T o t a l  yield of 1/4tf x 200K = x 81.8 = 79.65 of 1/41? x 0 feed 
100 

d . )  

e . )  

Underfloii ash = (95 x 9 . 5 )  + (5x)  = 100 x l l . 2  = 

Clean coal  ash on 1/Lt1 x 200 = 6 0 . 9  x 9 . 5 )  + (46.4 x 9.1) = =$ 
97.3 



1. The Deister Table r e su l t s  indicate  t h a t  the l/l+tl x I.& t ab l e  product 

i s  r e l a t i v e l y  high i n  ash  (11.2% f o r  1//+It x 0 "Natural" - R u n  11). 

This f r ac t ion  ( l /Lt t  x 16):) consisted of 50.8% of the l /Lt t  x 0 clean 

and i s  53.2% of the 1/4" x 0 Head Sample. 

f o r  1/4" x 0 and 30.03 f o r  2It x 1/4" plant  feed we ar r ive  at 37.2% 

of the  r a w  feed i s  l / l+l t  x 16L. 

Using the 70.0% f igure  

2. If a D.K. vesse l  i s  used on the  2" x l/!.+tl then ash leve ls  can be 

readi ly  controlled with attendant changes i n  yield.  However, because 

of the amount of near gravi ty  material  the t ab le s  can not be adjusted 

much below the  1.60 S.G. 

3.  Subtracting the 5.3% 'yield and the  0.4% ash from the  t o t a l s  i n  Run  11, 

Page 2, the r e su l t  i s  81.G yie ld  a t  10.1% ash. 

9.8% ash could be achieved at  some sac r i f i ce  i n  y ie ld .  

No doubt a f igure of 

4. The ash on the t o t a l  2" x 200K could a l so  be eas i ly  kept below 10.05 

by adjusting the ash l e v e l  of the vessel  product. 

5. The ash l e v e l  of t he  16s: x 2001~1 from the tab les  at 9.l% is sa t i s fac tory  

and the  81.1% yie ld  f o r  the 1/4tr x 2001:: r e f l e c t s  good y ie ld  f o r  t he  

1/btt x 16K. . 

6 .  At a 10.05 ash the yield f o r  t he  D.G. vesse l  i s  68.3% f o r  2" x 1/4". 

7. Lacking washability data f o r  the 1/ht1 x 161,: f ract ion,  it i s  not possible 

t o  give an accurate f igure f o r  cyc1or.e recovery.' However, two fac tors  

would indicate  t h a t  a 90.0,s recovery a t  l e a s t  would be conservative. 

T h i s  would give a yield of 77.4% and an underflow ash of 26.5:. 



7. ( h n f t )  

1.) 

2.) 

D.K. cleaning i n  cyclones i s  at  l e a s t  98.0% e f f i c i en t  even 

with g rea t e r  than 10.0% near gravi ty  material .  

The sink ash from the  1.60 f l o a t  sink t e s t s  on the l/4" x 0 

clean i n  the Coleman tests ran 40.9," i n  t e s t  3776 (see 

Coleman re su l t s )  41.9% i n  t e s t  3779 and 36.8% on a s ingle  1.60 

S.G. t e s t  conducted on t h e  Run I1 product. 

f i gu res  a re  higher than t h e  90.0% recovery underflow ash 

which was 26.58 and a r e  close t o  the 95.0% recovery under- 

flow ash which was 43.5%. 

A l l  three ash 

8 .  However, assuming the conservative 90.0% cyclone (1/4" x 1&) recovery 

y i e ld  and combining it with the  16M x 200E t ab l e  product a 1/4" x 200K 

y ie ld  of 77.4% at  9.5% ash i n  ash leve ls .  Then using a computed 68.3$ 

a t  10.0% ash (from washability t ab le s )  f o r  the 2" x 1/4,* the f i n a l  

y i e ld  and ash f o r  2" x 200M clean would be: 

(68.3 x 30) + (77.4 x 70) = 

(30 x 10.0) + (70 x 9.5) = 9.7% Ash 

Yield 

9. The use of cyclones t o  back up the t ab le  would appear j u s t i f i ed .  

A t  90.0% recovery t h e  y i e ld  of 77.4% f o r  tab le  and cyclone as 

opposed t o  81.e f o r  t ab le s  only,indicates there  would be 81.8 - 77.4 

o r  4.4% loss. 

However, comparing the  ash value of 9.7% f o r  t ab le s  and cyclones i n  

combination against  10.1% f o r  t ab le s  alone indicates  t he  y ie ld  

differences would be small at  the same ash leve ls .  The near gravi ty  

high ash r e j e c t  from the  cyclone would be o f f se t  by addition of -16); 

from Zones IV and V, Page 5, which ash leve ls  can be absorbed. 

I, 
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10. A t ab l e  only operation would render achieving 9.7% ash as the  

optimum and ash leve ls  i n  the order of 9.25% would be v i r tua l ly  

impossible f o r  t he  1/4It x 200N. 

grea t ly  increase f l e x i b i l i t y .  

Addition of cyclones would 

ll. Since only l/kt1 x 16M would be processed by cyclones,magnetite 

losses should be minimal. 

necessaqr t o  a t ab le  operation (8.3% of the  1/4?t x 0 clean at  16.1% 

ash - Zones IV and V) could be eliminated since cyclone underflow 

could be retained as  a middling a t  26.5% ash or refuse a t  40.0% ash. 

Also a middling c i r cu i t  which would be 

12. Not resolved i s  the f a t e  of t he  -20011 material. Three p o s s i b i l i t i e s  

ex i s t  f o r  i t s  u t i l i za t ion ,  they are:  

a. ) 

b.) Beneficiation by f r o t h  f loa t a t ion  

c.) Use as  a middlings 

Beneficiation by spherical  agglomeration 

There a re  drawbacks t o  a l l  th ree  especial ly  the f i r s t  two since 

clear-cut answers a re  not avai lable  t o  these procedures. 

13. When occasion a r i s e s  t o  process thermal coal, a cyclone by-pass 

should be available i n  the plant . layout .  

.. 
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Fernie, British Columbia 
Telephone: (604) 423-4464 

C R O W S  N E S T  I N D U S T R I E S L l M l T E D  

M r .  J. W. Peck, 
Chief Inspector of m e s ,  
Department of Mines & Petroleum Resources, 
Parliament Buildings, 
Victoria, B.C. 

Dear S i r :  

J. J. Crabb 
exploration manager 

Enclosed herewith a re  t h e  plans which I 
. , :  
(> 

,... 

. .  , ,.., 

promised you last  Tuesday, January 26th. 

Best regards. 

JJC/sb 
































