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ELCO M I N I N G  LTD. 

1975 BOREHOLE SAMPLE TEST PROCEDURE 

The f l o w s h e e t  f o r  t h e  b o r e h o l e  samples i s  l a r g l y  s e l f - e x p l a n a t o r y ,  

b u t  t h i s  b r i e f  commentary may c l a r i f y  some a reas .  

Both b o r e h o l e  and channel samples a r r i v e d  i n  c l o s e d  p l a s t i c  bags 

c o n t a i n i n g  f rom 6KG t o  20KG o f  c o a l .  T h i s  c o a l  was f i r s t  a i r  d r i e d  p r i o r  t o  

be ing  crushed i n  a jaw c r u s h e r  and sub-sampled f o r  t h e  f u r t h e r  work o u t l i n e d .  

Any c o a l  o f  1/4" X 0 s i z e  was c o r n m i l l e d  t o  minus 10 mesh (1.68mm) 

b e f o r e  b e i n g  s p l i t  t o  a l e s s e r  q u a n t i t y .  Samples for p e t r o g r a p h i c  and Hard- 

g rove  G r i n d a b i l i t y  analyses were s taqe  crushed f rom I / J t ' '  X 0 by u s i n g  t h e  

c o r n m i l l  a t  p r o g r e s s i v e l y  s m a l l e r  and s m a l l e r  s e t t i n g s  between s c r e e n i n g  t o  

t h e  a p p r o p r i a t e  s i z e s .  

A t  f i r s t  t h e  t o p - s i z e  requested by E l c o  for p e t r o g r a p h i c  a n a l y s i s  

was 16 mesh (Imm) b u t  was l a t e r  changed t o  10 mesh (1.68mm). The a n a l y t i c a l  

s i z e  f o r  t h e  t lardgrove i s  1/4" X 0 c o a l  s tage ,  crushed so t h a t  t h e  p o r t i o n  

pass ing th rough  a 14  mesh (1.19mm) screen and be ing  r e t a i n e d  on a 28 mesh 

(0.66mm) screen i s  used f o r  t h e  t e s t .  

Birtle y Engineering 
Subrrdmry of Great West S led  lndvrlrrer 



Prepared c o a l  f o r  p e t r o g r a p h i c  a n a l y s i s  which was l e f t  over  f r o m  

making mounted specimens was sea led  i n  p l a s t i c  c o n t a i n e r s  and sen t  t o  

Rhurko le  i n  Germany. 

The f l o a t s  a t  1.50 S.G. composi te  was made up from, a)  t h e  l /4" X 

0 f l o a t s  f o r  d i l a t o m e t e r  and p e t r o g r a p h i c  t e s t s ,  and b) t h e  p u l v e r i z e d  minus 

60 mesh (0.25rnrn) for  t h e  rema in ing  t e s t s .  

A l l  t h e  r e s u l t s  were t a b u l a t e d  on t h e  e a s i l y  f o l l o w e d  forms which 

accompany t h i s  commentary. 

B I R T L E Y  E N G I N E E R I N G  (CANADA) LTD. 
Coal Science & M i n e r a l s  T e s t i n g  

L+.A~ rLw*g. 
Frank J. Horva t ,  
Manager. 

Birtle y Engineering 
Subridrarv o l  GreaI West Steel lndwrries 
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ANALYSES 

I /b"  X 65M - PROXIMATE 

-6511 
ANALYSES ANALYSES 

- WT. % 
ASH % - WT. % 

(6.3rnrn X 0.2lmm) ASH % 

L HARDGROVE 

PREPARE (2) MOUNTED SPECIMENS 
FOR PETROGRAPHIC ANALYSES 

t CRUSH GENTLY TO 1014 ( I  .68rnrn) 

MOUNT 6 GRAMS I N  R E S I N  

ELCO M I N I N G  L T D .  

1975 

BOREHOL€ SAMPLE T E S T  PROCEDURE 

- 

FLOWSHEET 

' 1 .40 ,  1.50, 1.60 S.G. 

. A S H  (EACH F R A C T I O N )  

1.40 & 1 . 5 0  F R A C T I O N  ONLY 

SULPHUR 

V O L A T I L E  MATTER 

MOISTURE 

CUM. 1 .50  FLOAT 

F . S .  I .  1 
PHOSPHOROUS 

RUHR D ILATOMETER 

PETROGRAPHIC SPECIMEN 
AS IN ( A )  

Birtle y Engineering 
Subr;d;ary 01 Great Wesf Steel lndurlrier 
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ELCO 11INIEIG L T D .  

SAMPLE: E B - 6 - 1  

L A B .  N O . :  4481 

R.M. % 

1 .o 

HEAD RAW A N A L Y S I S  

ASH % V.I .1 .  4 F.C.  % s .  % H . G . I .  

15.1 26.5 57 .4  0.65 92  

- 1 -  

I 1 / 4  X 6514 1 9 1 . 2  1 - I 91 .2  I - I 
S I Z E  FR. 

1 / 4  X 6514 

C U M U L A T I V E  
wr. 4 ASt i  % WT. % ASH % 

91 .2  - 91 .2  - 

I S I Z E  FR. 

I 65M X 0 I 8.3 I 25.1 I 100.0 I - I 

C U M U L A T I V E  I wr. 4 ASt i  % WT. % I ASH % 

S I NK- F L O A  

S . G .  

-1 .40  

1 .40 -1 .50  

P. 

A N A L Y S I S :  I / l t ' '  X 6 5 M  

R.M. % 

4 . 3  nss 

S O F T E N I N G  M A X I l l U f l  M A X  I CIUM MAX I t l U l l  
TEWP. ("C) D I L A T A T I O N  CONTRACTlOf l  D I L A T A T I O N  

TEHP. ( C o )  % % G . - NO. 

I + 1 . 6 0 l I l . 7  1 7 2 . 5  I - 

C O M P O S I T E  l / 4 "  X 6511 F l o a t s  @ 1.50 S . G .  

1 
T O T A L  
Y I E L D  

L 

F.S. I .  

9 

November 20, 1975.  

CUHULI 
V .M.  % F .C .  % s. % WT. % 

- I - I - I 83.3 

- I - I - I 1 0 0 . 0  

ASH % 'VLI -+ 
RUHR D I LATOHETER T E S T  I 

' 
Birtle y Engineering 
Subtrdrary of Great We$! Stpel Indurlnes 



ELCO t l l N l N G  LTO. 

SAMPLE: E B - G - 2  

L A B .  NO.: 4482 

I . S I Z E  FR.  I WT. % 

HEAD RAW A N A L Y S I S  

C U M U L A T I V E  
A S H  b WT. % I ASH % 

H.G.  I .  

0.76 
R.M. % ASH 2 V.11. X F . C .  % 

0 .8  I 42.4  I 37.3  

SOFTEN I NG 
TEMP. ( " C )  

MAXII.lUM MAX I MUM MAX IHUV 
D I L A T A T I O N  CONTRACT I O N  D I L A T A T I O N  
T E I l P .  ( C " )  2 % 

November 20, 1975. 

S I N K - F L O A T  A N A L Y S I S :  l / [ t ' '  X 651.1 

COMPOSITE l / 4 "  X 6511 Floa t s  F 1 .50 S . G .  

RUHR D I  LATOMETER TEST 

T O T A L  
Y I E L D  
% 

37.4 

F.S. I .  

8 1 / 2  

P .  

0. I 3  388 I 455 I 22 I 284 ' G.-NO. 

1.073 



- 3 -  

R.M. % 

0.3 

N o v e m b e r  20, 1 9 7 5 .  

1 I . G .  I .  c c  ASH 2 V.11. Z F . C .  % J. 4 

34.4 20.4 44.3 0.50 9 4  

ELCO 1 I IN IE IG L T D .  

SAMPLE: EB-6-3 

L A B .  NO.: 4483 

S I Z E  FR. 
CUHULAT I VE 

m. x ASH 2 WT. % I ASH 8 

F.S.  I .  

8 

1 65M X 0 

SOFTEN I NG MAX I l l U M  MAX I ElUEl MAXIMUM 
1 E M P .  ( " C )  D I L A T A T I O N  CONTRACT1 011 D I L A T A T I O N  

P .  TEMP.(C' )  4 8 

0.04 408 453  7 I 5 9  

1 2 . 9  I 34.5 I 100.0 I - I 
S I NK- F L U A  
I 

1.40-1.50 

A N A L Y S I S :  1 / 1 1 "  X 6511 

T O T A L  
Y I E L D  

RUHR D I L A T O I l E T E R  TEST 

1 . 0 5 0  



ELCO H I N I N G  L T D .  

SAMPLE: EB-6-4 

LAB. NO.: 4484 

R.M. % 

IHEAD RAW A N A L Y S I S  

A s t i %  V . M . 4  F . C .  % s .  G t1 .G.  I .  

I S I Z E  FR. I WT. % 
C U M U L A T I V E  

ASH % WT. % I ASH % 

1 / 4  X 6511 

65M X 0 

S I N K - F L O A T  A N A L Y S I S :  l /4"  X 6511 
I I 1 I 

84 .9  4 1  . 3  8 4 . 9  41 .3  

1 5 . 1  23.7  100.0 38.7 

S.G. 

-1 .40  

1.40-1.50 

1 .50-1 .60  

+1.60 

COMPOSITE l / 4 "  X 6511 F l o a t s  ir? I .50 S . G .  

\dl. % ASH % R.El. % V.M. % 

47.1 3 .7  2.9 28.0 

3 . 2  18.2 1.9 22 .3  

1 . 7  30.1 - - 

48.0  so. 2 - - 

T O T A L  I; Y I E L D  

November 20 ,  1975.  

F . C .  % s. R 
I 

65 .4  I 0.72  

57.6 I 0 .52  

- l -  
- I -  

47.1 I 3 . 7  I 
5 0 . 3  I 4 . 6  I 
52.0 I 5 . 5  I 

100.0 I 4 1 . 3  1 

RUHR D I LATOMETER T E S T  I 
SOFTEN I N G  
TEMP. ( " C )  

F.S. I. P.  

MAXI I IUM 
D I L A T A T I O N  
TEMP. ( C ' )  

447 

MAX I HUM 
CONTRACTION 
s;, 

24 

MAX I MUI,I 
D I L A T A T  I O N  
% 

123 

I 
G . - N O .  I 
1 .Oh6 

Birtley Engineering 
Subrrdrar" " I  ere81 west S , C d  lod"r,rrPr 



ELCO HI N I EIG L T D .  

SAMPLE: EB-hr5 

L A B .  N O . :  4485 

R.M. % 

0 . 6  

HEAD RAW A N A L Y S I S  

ASH 2 V . H .  Z F.C. % S .  % t 1 . G .  I .  

30.6 22 .5  46.1 1 .oo 95  

S.G. 

-1 .40  

1 .40-1 .50  

S I Z E  A N A L Y S I S  
I I  

WT. % ASH % R .M.  2 

46.9 6.6 1.6 

- 8 .6  nss 

S I Z E  FR.  m. % 

65M . X  0 

V . M .  X 

November 20, 1975. 

CUNULAT I VE 
F . C .  % s. % LJT. % I ASH % 

C U f l U L A T I V E  
A S H  % WT. 2 ASH % 

26.3 100.0 

COMPOSITE 1/4" X 6511 F l o a t s  e 1 . 5 0  S . G .  

T O T A L  
Y I E L D  

F . S .  I .  

26.8 I 65.0 I 1.02 I 46.9 I - 

- I - I - 1 5 5 . 5  I -  
- I - I - 1 6 2 . 7  I -  

RUHR D I LATOMETER T E S T  

P.  

0.05 
__ 

~ 

S O F T E N I N G  
1 E M P .  ( " C )  

366 

MAX I H U f I  
D I L A T A T I O N  
TEMP. (C') 

450 

M A X  I FlUll 
CONTRACTlOf l  
s; 

23 

MAX I M U f I  
D I L A T A T  101.1 
% 

232 1.067 

Birtley Enginee.ring 
Subsrdrary or Gieal Wesl S t e d  l n d u s l r i ~ r  



ELCO t l l N l N G  L T D .  

SAMPLE: E B - 6 - 6  

L A B .  NO. : 4486 

R.M. % 

1 . 1  

- 

- 6 -  

- 

A S H %  V . t l . %  F.C. % S .  % H . G . I .  

27.2 21.5 50.2 0.59 97 

I S I Z E  FR. I WT. 4 
CUf lULAT I V E  

A S H  % WT. % I ASH % 

I 1 / 4  X 6514 I 91.0 I 27.2 I 91 .0  I 27.2 I 

0 .09 

I 65M X 0 1 9 . 0  1 25.4 1 100.0 I 27.0 I 

394 '15 1 24 127 1.048 

S I N K - F L O A T  A N A L Y S I S :  11'4'' X 6511 

R.M. % 

1 . 4 0 - l .  50 

1 1 . 5 0 - 1 . 6 0 1  3 . 2  1 2 8 . 0  1 - 

C Q l l P O S I T E  1 /4"  X 6511 F l o a t s  ! 1.50 S . G .  

T O T A L  

'IELD % 1 F . S .  I .  

6 1 . 5  I 8 1 / 2  

November 20, 1975. 

C U H U L A I I V E  
V . M .  % F . C .  % s .  9 1JT. % 1 ASH % 

22.3 58.6 0.65 67.6 6 . 0  

- - - 70.8 7.0 

- I - I - I 100.0 I 27.2 

RUHR D I  LATOHETER 1 EST 

I S O F T E N I N G  I MAXIHUM 1 ElAXIEIUI.1 I MAXIt IUt. l  I 
TEMP. ( " C )  I D I L A T A T I O N  I CONTRACT I O N  I 0 I L A T A T  I ON I P .  TEMP. (C" )  % % G.-NO. 

Birtle y Engineering 
Sobsrdr*ry or Great Werl Sfeel InduHrrer 



ELCO H I N I N G  L T D .  

SAMPLE: EB-6'7 

LAB. NO. : 4487 

R.M. % 

HEAD RAW A N A L Y S I S  

A S H %  V . i l . X  F . C .  % s .  % 1i .G.  I .  

I S I Z E  FR.  I brr. 8 
CUi lULAT I V E  

ASH z WT. % I ASH % 

1 /4  X 65i.l 1 8 0 . 6  1 1 5 . 3  8 0 . 6  I 1 5 . 3  

S I N K - F L O A T  A N A L Y S I  

WT. % 

65M X 0 

: l / U  X 6511 

ASH % R . i l . %  V . M . %  F . C . %  

1 9 . 4  16.0 100.0 15 .4  

15.1 I 2 . 4  I 21.4  I 61.1 

MAX I MUM 
D I L A T A T  I OF1 
TEMP. ( C " )  

November 2 0 ,  1975. 

MAX IHUI1  MAX IilUIl 
CONTRACT I Old 
x 7, G.-NO. 

D I L A T A T  I O N  

- I 1 0 0 . 0  I 1 5 . 3  I 

453 

C O i l P O S l T E  l /4"  X 6 5 1 1  Floats ? 1.50  S.G. 

7 13 1 .016  

RUHR D l L A T O I l E T E R  T E S T  

T O T A L  
Y I E L D  

65.2 

F.S. I .  

3 

P .  

0 . 0 4  
___ 

___ 

SOFT E l l  I NG 
TEMP. ( " C )  

403 

Birtley Engineering 
Sobrrdmry o f  Great West Steel  Indurirrer 



ELCO M I N I N G  L T D .  

SAMPLE: EB-6-8 

L A B .  NO. : 4488 

- 
R.M. % ASH ?6 V . H .  %: 

0 .0  40 .8  1 8 . 5  
F.C. % s .  % t1 .G.  I .  

39.9 0 . 5 5  04 

CUl lULAT I V E  
WT. Z ASH % WT. % I ASH % 

S.G. 

-1.40 

1 .40-1 .50  

I 6 5 M X O  1 1 1 . 4  1 2 3 . 4  I 100.0 I 38.9 I 

W.  2 ASH % R.11. % 

4 2 . 3  5.9 1 .4  

6 . 8  2 1 . 1  1 . 1  

TOTAL 
Y I E L D  
% F .S .  I .  

1 1 . 5 0 - 1 . 6 0 1  4 .0  1 3 0 . 8  I - 

RUHR D I LATOl lETER TEST 

SOrTEEI I N G  MAXII1UM MAX I HUbl MAX I HUM 
TEMP. ( " C )  D I L A T A T I O N  CONTRACTIOI I  D I L A T A T I O N  

P .  TEMP. ( C o )  'Z % G . -140. 

N o v e m b e r  2 0 ,  1975.  

43 .5  

V.M. % F . C .  2 

27.3  

2 3 . 0  5 4 . 8  0 . 6 8  

8 1 / 2  0.04 396 454 2 4  171 1.054 

- I -  I -  

42 .3  -1 
53.1 I 9 . 7  1 

Birfley Engineering 
Subrrdrar" 01 Grca, west Steel I",l,,r,rwr 



- 9 - 

R.M. % 
1 .o 

ELCO M I N I N G  L T O  

ASH "6 V .  M .  7;, F.C. % S .  % H . G . I .  

13.2 28.4 57.4 0.41 108 

N o v e m b e r  19, 1975. 

1 S I Z E  FR. I WT. % 

SAMPLE: EB-7'1 

L A B .  NO. : 4429 

CUMULAT I V E  
ASH % WT. % ASH 4 

HEAD RAW A N A L Y S I S  

S.G.  

- I .40 

1.40-1.50 

1.50- I .  60 

+1.60 

m. % ASH % R.M.  8 V.M.  % 

87.1 3.8 5.2 32.0 

2.6 19.4 1.7 25.6 

0.7 27.8 - - 

9.6 64.6 - - 

I 65M x o I 24.7 I 14.2 I 24.7 I 11.2 I 

S O F T E N I N G  
T E N P .  ("C) 

390 

MAXIMUM M A X I ~ l U l l  MAX IMUt l  
D I L A T A T I O N  CONTRACTION D I L A T A T I O N  
T E M P . ( C o )  % % G.-NO. 

4 49 24 173 1.056 

J 

COMPOSITE l/4" X 6511 F l o a t s  P 1.50 S.G.  

T O T A L  
Y I E L D  
% 

67.5 
___ 

___ 

F . S .  I .  

8 

P. 

0.05 
~ 

~ 

F .C .  % 

59.0 

53.3 

s. s: 
0.56 

0.39 w 89.7 

30.4 I 4.4 I 
100.0 I 10.2 I 

Birtley Engineering 
S , r h s d a r y  o l  Great West SICPI  Indc,$lnes 



E L C O  M I N I N G  L T D .  

SAMPLE: EB-7-2 

LAB. N O . :  4430 

I SIZE FR. I WT. % ASH % 

HEAD RAW ANALYS i S 

CU l lULAT I V E  
WT. % 1 ASH % 

R.M. %. A S H %  V . 1 l . X  F.C. % s .  % 1 i . G .  I .  

0.9 I 3.2 I 30.1 I 60.8 I 1.18 

S . G .  WT. 8 

-1.40 89.9 

ASH % R.M. % V.M. 8 F.C.  % s .  2 

5.0 1 . 1  30.9 63.0 1.02 

November 19, 1975 

1.40-1.50 

1.50-1.60 

+ I . &  

4.8 19.6 0.8 27. I 52.5 1.05 

2 . 2  25.0 - - - - 

3.1 49.2 - - - - 

F . S .  I .  

WT. % ASH % 

SOFTEN I N G  
1 E t l P .  ("C) D I L A T A T I O N  

MAX I t lUM 

P. l-- TEMP. (C") 

89.9 I 5.0 I +-'El 
100.0 

COI IPOSITE l/4" X 6511 F l o a t s  I? 1.50 S.G. 

I 
T O T A L  
Y I E L D  

RUHR D I L A T O l l E T E R  TEST I I 

8 1 / 2  10.02 I 381 I 453 

t1AX INJH MAX I M U t I  

4 

22 190 

G.-NO. 

1.073 

Eirtley Engineering 
Suhsrdrary 01 Great West Sfeel Indarlrjeer 



ELCD M I N I N G  LTU 

SAMPLE: EB-7-3 

LAB. NU. : 4 4 3 1  

R.M. 2, A S H 2  V . l l . 2  F.C. % 5 .  % 

0 . 3  28 .5  24.4 46.2 0.65 

H . G .  I .  

58 

S I Z E  FR. 
CU11ULAT I V E  

WT. B A S H  X WT. % I ASH % 

November 19, 1975. 

65M X 0 

SINK-FLOAT ANALYSIS: 1/4" X 651.1 

COMPOSITE I / 4 ' l  X 6511 F l o a t s  p 1.50  S . G .  

4.7 22.7 100.0 30.6 

10.3 I 

I I RUHR DILATOMETER TEST 

TOTAL 
YIELD 
2 

SDFTEtl I N G  MAX I MUM 11AX I b1Ui.l MAX I MUM 
TEMP. ( " C )  DILATATION C O N T R A C T I O I I  DILATATION 

F.S. I. P. TEMP. (C") % % G . - N O .  

1.073 49.7 

Birtley Engineering 
Ssbmidiwy of Great  West S l e d  Inderir ier 

9 0.04 381 453 22 130 



ELCO 1IINIFIG L T D .  

SAMPLE: EB-7-4  

L A B .  NO.: 4432 

R.M.  8 

HEAD RAW A N A L Y S I S  

A S H 2  V . t l . X  F . C .  % s .  2 H.G. I .  

- 12 - 

I S I Z E  FR.  I WT. % 
CUt lULAT I V E  

ASH 2. WT. % 1 ASH % 

J 

65M X 0 9 . 4  30.7 100.0 2 3 . 6  

1 1 / 4  x 6511 I 9 0 . 6  I 22.9 I 90.6 I 22.9 I 

S.G. 

-1 .40 

1.40-1.50 

1.50-1.60 

+1.60 

\JT. % ASH % R.11. % V . M .  % F . C .  % 

65.7 3.7 1 . 1  30.9 64.3 

4 .1  16 .3  0.9 26.6 56.2 

1.3 24.0 - - - 

28.9 67.4 - - - - 

C O l l P O S l T E  l / 4 "  X 65t.1 F l o a t s  !? 1.50 S.G.  

100.0 22.9 

T O T A L  
Y I E L D  
% 

63.2 

P.  

0.05 

F . S .  I .  

a 112 

RUHR D I LATOI IETER T E S T  

S O F T E H I N G  M A X I I f U H  MAX I HUFf MAX I MUN 
TEtlF'. ("C) D I LATATl01.1 CONTRACT 1014 D I L A T A T I O N  

TEMP. ( C " )  % 9 10 G . - NO. 
308 454 17 230 I .072 

November 19, 1975. 

Birtley Engineering 
Subsidiary 01 Great West Steel Induslrrer 



ELCO I l I N I N G  L T D .  

SAMPLE:  E 6 - 7 - 5  

L A B .  rto. : 4433 

R.M. % 

IHEAD RAW A N A L Y S I S  

A S H %  V . l l . 2  F .C .  % s .  % H . G . I .  

- 13 - 

1.0 1 12.2 I 27.7 I 59.1 I 0.70 125 

I S I Z E  FR.  I WT. % 

I 1 / 4  X 6511 1 7 1 . 3  I 11.0 I 71 .3  I 11.0 I 
CUMULAT I VE 

A S t i  % WT. % I ASt l  % 

I 6 5 M  X 0 I 28.7 I 13.1 I 28.7  I 1 1 . 6  -1 

WT. % 

S I N K - F L O A  

S . G .  
CUMULA1 I V t  

ASH 2 R.M. % V.M. 7; F . C .  % s .  % N T .  % I ASH % 

-1 .40  

4 . 3  

1 .3  

11.5 

1.40-1 S O  

1.50- I . G O  

1 3 . 6  1 . 9  26.8 57.7  0 . 6 3  87 .2  3 . 3  

18.1 88.5 3 . 5  

68.1 100.0 1 1  .o 

- - - - 

- - - - t-1.60 

F . S .  I .  

9 

November 19, 1975.  

RUHR D I LATOHETER T E S T  

S O r T E l l l N G  M A X I l l l l M  MAX I l lUM MAX I M U l l  
TEMP. ( " C )  D I L A T A T I O N  CONTRACTION D I L A T A T I O N  

P .  TEMP. ( C ' )  % x c; . - 1.10 . 
0.05 385 4Jt2 27 c7 1 .033  

8 2 . 9  I 2.8 1 4 . 4  1 31.1 I 61 .7  I 0.64 I 82.9  I 2.8 I 

COI IPOSITE l / 4 "  X 6511 F l o a t s  9 1.50 S . G .  

T O T A L  
Y I E L D  
% 

62 .2  

Birtley Engineering 
Svbrrr/,ary ol  Great West Stee l  lrrduslrrer 



- 1'4 - 

S I Z E  FR. W.  X ASH % 

1 / 4  X 6511 92.6 41 . O  

65M X 0 7.4 25.8 

ELCO I1 IN IF IG  L T D .  

SAMPLE: EB-7-6 

LAB.  NO. : 4434 

CUMULAT I V E  
WT. % ASH 2 

9 2 . 6  41 .O 

100.0 39 .8  

HEAD RAW A N A L Y S I S  

I I I I I 

0.9 I 38.8 1 19.2 I 41.1 I 0 .44 1 64  

S I N K - F L O A T  A N A L Y S I S :  1 / 4 "  X 6511 

S . G .  W .  % ASH % R. M. % 

1.40-1.50 6.2 14.7 0.9 

COMPOSITE I / ~ I ' '  X 6511 F l o a t s  @ I .50 S . G .  

N o v e m b e r  19, 1975. 

V.M. % F . C .  % I S .  % 

28.8 I 65.8 I 0.70 

C U I l U L A l  I V E  

40.7 I 6.0 I 

100.0 I 41.0 I 

RUHR D I L A T O l l E T E R  T E S T  
- 

T O T A L  SOFTEN I NG MAXIMUM M A X  I N J I l  MAX I M u l l  
Y I E L D  TEMP. ( " C )  D I L A T A T I O N  CONTRACTIOI I  D I L A T A T I O N  

T E M P . ( C " )  % % G.-NO. 

37.7 386 447 17 158 1.063 

Birtley Engineering 
Ssbrdrary  a/  Grpaf WCII Steel I n d i ~ i l n e i  



ELCO I I I N I E I G  LTO.  

SAMPLE: E 8 - 7 ~ 7  

L A B .  NO.: 4435 

R. t l .  % 

0.9 

HEAD RAW A N A L Y S I S  

ASH 7: V .  H. X F . C .  % s .  % I I . G . l .  

19.4 2 3 . 8  55.9 0.63 80  

I S I Z E  FR. I WT. 4 
C U M U L A T I V E  

ASH % WT. % I ASH 8 

I 1 /4  X 6511 I 91.8 I 19.2 I 91 .8  I 19.2 I 
65f1 X 0 8 . 2  13.7 100.0 18.7 

S . G .  

I - 1 . 4 0 1 7 0 . 7  1 4 . 3  I 1.3 

W .  % A S H  % R.N. % 

. 1 1 . 4 0 - 1 . 5 0 1  7 .3  1 1 8 . 4  I 1.0 

V.M.  % 
C U i l U L A l ~  I VE 

F.C. 8 s .  8 \JT. % I ASH % 

COI IPOSITE 1/4" X 6 9 1  F l o a t s  0 1.50 S . G .  

+1.60 

I 

19.8 71.3 - 

TOTAL 
Y I E L D  
8 

71.6 

SOFTEII I NG 
TEMP. ( " C )  D I L A T A T I O N  

MAX I tlUt1 

T E M P . ( C o )  

378 443 

F . S .  I .  

8 1/2  

MAX Il.IUI.1 MAX I M U f l  
CONTRACTIOI I  D I L A T A T I O N  
% I" G . - NO. 0, 

23 157 1.063 

P .  
~ 

0 .03  - 

November 19, 1975. 

I I 66.1 I 0 .70  I 70.7 I 4 . 3  28.3 

9 2 . 9  1 57 .7  I 0 .44 I 78.0 1 5 . 6  I 

- I - I - I 100.0 I 19.2 I 

Eirtley Engineering 
Scdxrdrary of Grrar West Sfee l  hdorirrer 



ELCO M I N I N G  L T D .  

SAMPLE: EB-7'8 

L A B .  NO.:  4436 

R.M. 

IHEAO RAW A N A L Y S I S  

A S H %  V . t l . Z  F . C .  % S .  % H . G .  I .  

1 S I Z E  FR. I WT. 4 
CUt lULAT I V E  

ASH 2 WT. % 1 A S H  8 

S I N K - F L O A T  A N A L Y S I  

w. a ASH %; 

I - 1 . 4 0 1  36.2 

R.M. % V.M.  % F.C. % s .  % 

1 1 . 4 0 - 1 . 5 0 1  1;; 
+ I  . 60  

1.50- I .  60 

T O T A L  
Y I E L D  
% 

November 19-, 1975. 

RUHR D I L A T O H E T E R  T E S T  

SO TT El4 I N G MAX I llU11 MAX I IIUEI t l A X I M U t I  
TEMP. ( " C )  D I L A T A T I O N  CONTRACTIOI I  D I L A T A T I O N  

F . S . I .  P .  T E H P . ( C " )  2 ", I0 G . - N O .  

84.9 

24.2 

8 1/2 0.02 39 7 458 23 174  1.060 

w WT. 8 ASH % 

86 .2  I 2.9 I -1 
100.0 

C O l l P O S l T E  1/4" X 651-1 F l o a t s  @ 1.50 S . G .  

Birtle y Engineering 
Sehrrdtary ol Great West Sleel Indurlrrer 



ELCO M I N I N G  L T D .  

SAHPLE:  EB-7-9 

LAB.  NO.: 4489 

R.M. % 

HEAD RAW A N A L Y S I S  

ASH V . H .  % F . C .  % S .  % 1I .G.  I .  

1 . 1  I 64.0 I 13.9 I 21.0 I 0,51 18 

S I Z E  FR. b r r .  4 ASH % 

1 /4  X 6511 92.7 64.2 

S I N K - F L O A  

C U M U L A T I V L  
WT. % ASH % 

92.7 64.2 

-1.40 

I .  50- 1.60 

+ I .  60 

65M X 0 I 7 .3  I 37.9 

November 19, 1975. 

100.0 62.3 

A N A L Y S I S :  l / 4 "  X 6511 

W T .  % ASH 2 R . I . 1 . 2  V . M . %  F . C . %  S . %  

23.1 4.0 1 . 5  29.1 65.4 0.96 

2.4 1 6 . 0  1.3 25.0 57.7 0.81 

0.9 30.5 - - - - 

COMPOSITE 1 /4 "  X 6 3 1  F l o a t s  p 1 . 5 0  S . G .  

T O T A L  
Y I E L D  

F .S.  1 .  

26.4 I 6.0 I 
100.0 I 64.2 I 

RUHR D I L A T O H E T E R  T E S T  

S O F T E N I N G  MAXIHUM t i n x  I N H  rlAX IMUII  
TEFlP. ( " C )  D I L A T A T I O N  CONTRACTIOI I  D I L A T A T I O N  

P.  TCMP. (C" )  ", In % G . -140. 

0.07 398 454 17 208 1 . 0 5 9  

Birtley Engineering 
Suhrrdrsry 01 Great We$! S lept  Indurlrer 



- 18 - 

I S I Z E  FR.  1 LIT. % 

ELCO MIN ' ING L T D .  

SAMPLE: €6-&-I 

LAB. NO. : 4437 

CUl lULAT I V E  
ASH % WT. % I ASH % 

HEAD RAW A N A L Y S I S  

1 /4  X 65M 

65M X 0 

I I I I 1 
1 .o I 46.5 I 20.2 I 32.3 I 0.46 

93 .6  47 .4  9 3 . 6  47.4 

6.4 35 .5  100.0 46.6 

W .  % A S H  % R.11. % V . M .  % F . C .  % 

S I N K - F L O A  

60.8 

1.40- 1.50 

1.50- 1 .60 

+ I  .60 70.5 - - - 

MAX I I I U H  
CONTRACT 1011 
4 

23.9 I 6.6 I 1.5 I 33.9 I 58 .0  

MAX I MUM 
D I L A T A T I O N  
4 G.-NO. 

5 .4  I 22.4 I 1.2 I 28.6 I 47.8 

4 .9  I 28.2 1 - I - I I 

COMPOSITE l / 4 "  X 65tl  F l o a t s  C 1.50 S.G.  

T O T A L  
Y I E L D  

F . S .  I. 

32.1 I 7 

s .  x 

* 100.0 47. 'f 

RUHR D I LATOMETER T E S T  

S O F T E I I I N G  
TEMP.  ( " C )  

P. 

0.11 I 387 

MAX I I lUM 
D I L A T A T  I ON 
TEMP. ( C ' )  

447 1.059 * 



R.M. % ASH 2 V . H .  X F . C .  % s.  % H . G . I .  

1 .o 13.0 29.2 I 50.8 I 0.61 66 
I I 

S O F T E N I N G  
TEMP. ( " C )  

MAXI I IUM MAX I klUb1 
D I L A T A T I O N  CONTRACTION 
TEMP. ( C " )  % 

T O T A L  
Y I E L D  
9 ,o F . S .  I .  

- 19 - 

ELCO H I N I N G  L T D .  

SAMPLE: EB-8 -2  

L A B .  NO.:  4438 

S I Z E  A N A L Y S I S  
CUl lULAT I V E  

ASH % WT. % ASH % 

18.2 I 91.3 I 18.2 I 

b/4" X 6 5 M  

R.M. % 

S I N K - F L O A T  A N A L Y S I  

wr. % 
C U l l U L A 1  I VE 

s .  4 \JT. X ASH % 

0.64 73.24 I 4.7 

V.M.  % F.C.  % 

60.4 

29.6 48.0 

I -1.401 73.2 

11.40-1.501 4.8 

28.9 I - 
I +1.60( 18.4 68.0 I - 

COHPDSITE 1 / 4 "  X 6 5 n  F l o a t s  @ 1.50 S.G. 
__ 

P. 

RUHR DILATOIMETER T E S T  

MAX I N U P  
0 I L A T A T  I O N  
% 

0.05  390 I 450 I 21 I 5 8  ' 
Birtley Engineering 
Sobr,drary of Great Weti  Sfeel lndurtrrer  



- 20 - 

R . M .  % 

ELCO M I N I N G  L T D .  

SAMPLE:  EB-3-3 

L A B .  N O . :  4439 

A S H  2 V . t l .  X F.C. % 5 .  % H . G . I .  

IHEAD RAW A N A L Y S I S  

1 .o I 32.6 I 23.7 I 42.7 I 0.71 62 

I S I Z E  FR. I WT. 4 ASH 2 

I l/4 X 6514 I 91.7 I 31.9 I 91.7 I 31.9 I 
CUl lULAT I VE 

WT. % I A S H  % 

1 6 5 M  X 0 I 8.3 1 34.0 I 100.0 I 32.1 I 

SOFTEN I NG 
TEPIP. ( " C )  

S I N K - F L O A T  A N A L Y S I S :  l / 4 "  X 6511 

I I I I I 1 I I I I 

MAX IHUM MAX I MUM 
D I  L A T A T  I O N  CONTRACT 1011 
T E H P . ( C " )  % 

COI IPOSITE l/4" Y, 651.1 F l o a t s  t'. 1.50 S .G.  

T O T A L  
Y I E L D  

F . S .  I .  

47.9 7 1 /2  

P .  

0.03 

RUHR D I LATOMETER T E S T  

MAX IMUI.1 
D I L A T A T  I ON 
% 

I33 

I 

Birtle y Engine wing  
Suhrrdiary ol Great Werl Stee l  Industries 



- 31 - 

R.M. % A S H %  V . t l . 4  F.C.  % s. 2 
1.0 12.2 27.8 57.0 0.87  

ELCO M I N I N G  LTO. 

SAMPLE: E B - 8 - 4  

LAB.  NO. : 4440 

H.G. I .  

72 

I S I Z E  FR. I WT. % 
CUIIULAT I V E  

ASH % WT. % 1 ASH r0 

I 1 / 4  x 6 5 M  I 88.2 I 1 0 . 9  I 88.2 I 10.9 I 
6 5 M  X 0 11.8 18.2 100.0 11.8 

S I N K - F L O A T  A N A L Y S I S :  l / L I ' '  X 65tl 

COMPOSITE l / 4 "  X 6511 Floa t s  B 1.50 S . G .  

P. 

0.05 

T O T A L  
Y I E L D  

F.S. I. 

RUHR D I L A T O I I E T E R  T E S T  

SOFTEIJING M A X I t l U M  MAX I ClUEI MAX I M U t l  
TEMP. ("C) D I L A T A T I O N  CONTRACTION O I L A T A T I O N  

TEMP. ( C " )  4 % G . - N O  . 

393 445 21 123 1 . 0 4 6  

CUHULAT I V t  
s .  % \JT. % I ASH % 

Birtle y Engineering 
S s b r i d i w y  or Great West S led  Indcrslries 



- 7 2  - 

R.M. % ASH ?: 

ELCO M I N I N G  L T D  

SAMPLE: E B - 8 - 5  

L A B .  NO.: 4441 

V . M .  X F.C. % s. % H.G. I .  

I S I Z E  FR. I WT. S 
CUf lULAT I VE 

ASH % WT. % I ASH % 

65M X 0 15 .6  13.8 100.0 29.6 

S . G .  U. % ASH % R.M. % V .M.  % F . C .  % 

COt IPOSITE 1 / 4 "  X 6511 F l o a t s  @ 1.50 S . G .  

-1.40 

1.40-1.50 

1.50-1.60 

TOTAL 
Y I E L D  
% ___ 

61.5 4.1 3 .1  34.2 58.6 

2.1 15.6 1.0 28.9 53.7 

1.6 27.1 - - - 

53.7 - 

+1.60 

s .  % 

34.8 80 .9  - - - 

0 . 8 1  

3 1/2 

0.66 

- 

- 

0.04 393 442 

CUHUL, 
\JT. % 

61.5 

63.6 

65.2 

100.0 

5.0 

31.4 I 

1 I 
S D F T E l l l N G  MAXI t lUM 
TEMP. ( " C )  D I L A T A T I O N  

F . S .  I .  1 P. TEFlP. (C') 

RUHR D I LATOHETER T E S T  

MAX I N U P  I lAX  I HUII 

G . - NO. 

Birt le y Engin eeririg 
Subrrdrary ol Great West Slpellndiirfncr 



- 23 - 

I S I Z E  FR. I WT. % 

ELCO M I N I N G  LTD. 

SAMPLE: EB-P-6 

LAB. NO.:  4442 

C UElULAT I V E 
ASH % WT. % I ASH % 

H E A D  RAW ANALYSIS 

S . G .  

1 .o I 26.4 27.1 I 45.5 1.02 I 62  
I I I I I 

CUllULAT I V E  
WT. % ASH % R.M.  % V . M .  % F.C. % s .  % WT. % I ASH % 

I 

1.40-1.50 7 .5  

1.50-1.60 15.0 

+1.60 28.7 

I 65M X 0 I 9 . 7  I 20.8 I 100.0 I 25.4 I 

21.6 1 .3  29.2 47.7 1.07 5 6 . 3  8 . 3  

31.6 - - - - 71.3 13.2 

57 .4  100.0 25.9 - - - - 

P. 

0.24 

SOFTENING MAX I l l U M  MAX I MUCI MAX I l l U I I  
TEMP. ( " C )  DILATATION CONTRACTION DILATATION 

TEMP.(C')  4 % G . - N O .  

389 452 17 179 1.066 

C O M P O S I T E  l / 4 "  X 6 9 1  Floa t s  k? 1.50 S . G .  

TOTAL 
YIELD 

F.S. I. 

RUHR DILATOIlETER TEST I 

Birtley Engineering 
Swbsrdmy 01 Great West Stee l  Inrlurlrrer 



ELCO M I N I t I G  L T U .  

SAMPLE:  EB-3-7 

L A B .  N O . :  4443 

I S I Z E  FR. I WT. % ASH % 

HEAD RAW A N A L Y S I S  

CUI lULAT I V E  
WT. % I ASH % 

t I I I I 

1 . o  I 29.0 I 23 .5  I 46.5 I 0.70 I 66 
I 

1 / 4  X 6514 

65M X 0 

~ 

I 

89.6 27.0 89.6 27 .0  

10.4 28.0 100.0 27. 1 

V.M. % F . C .  % 
CUHULAT I V E  

s .  % \JT. % I ASH % S . G .  WT. % A S H  % R. I I .  % 

1 1 .50 -1 .601  4.3 I 28.4 1 - 

-1 .40  

1.40-1.50 

56.1 5.9 1.6 

7.7 17.5 I . 4  

COMPOSITE 1 / 4 "  X 651.1 F l o a t s  (.' 1.50 S . G .  

30.3 

T O T A L  
Y I E L D  

62.2 0 .83  56.1 5.9 

26.6 54.5 0.76 63.8 7.3 

- 

- 
- - 68.1 8 . 6  

- 100.0 27.0 - 

RUHR D I L A T O M E T E R  T E S T  I 

+1.60 

F . S .  I .  

8 

31.3 66.1 - 

P .  __ 
0.05  

~ 

S O F T E H I N G  
TEMP. ("C) 

41 1 

MAXI I IUM 
D I L A T A T I O N  
TEMP. (C') 

454 

MAX I MIJM 
CONTRACT I Of4 
% 

8 

MAX I MUM 
D I L A T A T I O N  

G .  - N O .  

I .031 

Birtley Engineering 
S e h m l m y  of Great We?, Sicel Induslrres 



ELCO H I N I N G  L T D .  

SAMPLE: EB-9'1 

L A B .  NO.: 4406 

I SIZE FR. I WT. B 

t IEAD RAW A N A L Y S I S  

C U M U L A T I V E  
A S t i  4 Wl. % I A S H  % 

- 25 - 

T O T A L  
Y I E L D  
% 

1 R . M .  % I A S H ?  1 V . H .  4 I F.C. % I S .  % 1 H . G . I .  I 

MAX I M U t I  S O r T E l l  I N G  MAX I l l U M  MAX I HUI l  
TEMP. ( " C )  D I L A T A T I O N  CONTRACT1011 D I L A T A T I O N  

9 F . S .  I .  P. T C M P . ( C o )  B 1" 

I 1 / 4  X 6511 1 9 2 . 1  1 47.0 I 9 2 . 1  1 47.0 I 
I 6 5 M  X 0 I 7.9 I 36.5 I 100.0 I 46.2 I 

November 19, 1 9 7 5 .  

S I N K - F L O A T  A N A L Y S I S :  1/11" X 6511 

COMPOSITE 1 / 4 "  X 6511 Floats @ 1.50 S.G. 

RUHR D I L A T O H E T E R  T E S T  

1 3 0 . 0  I 7 1 / 2  10.08 I 4 2 1  I 
G . - N O .  

1 . 0 5 1  

Birtley Engineering 
Ssbrniiary of Great Wrr! Steel l n r l u r l r i ~ r  



E L C O  H I N I E I G  L T D .  

S A M P L E :  EB-9-2 

. LAB. NO.: 4407 

R.M. % A S H  % 

1 . o  14.1 

~ 

- 26 - 

V . H .  ?A F . C .  % 5.  % H . G .  I .  

32.1 52.8 2.44 61 

November 19, 1975. 

I S I Z E  F R .  I WT. '? 

HEAD RAW A N A L Y S  I S  

C U H U L A T  I V E  
A S H  % WT. % A S H  % 

1 / 4  X 65M 

65M X 0 

93.3 12.8 93.3 12.8 

6.7 28.5 100.0 13.9 

A S H  % R.14. % V . M .  % 

S I N K- F L O A  

S . G .  F . C .  % 5 .  % 

- 1 . 4 0  5.3 

22.3 I .  40-1 .50 

1 . 1  35.7 57.9 1 . 1 1  

1.3 30.0 46.4 I .29 

1.50- 1.60 

c1.60 

A N A L Y S  I 

wr. % 

33.7 

2.7 

I .4 

1 2 . 2  

54.6 I - 1 -  I - I -  

C O M P O S I T E  l/4" X 65tl F l o a t s  i? 1.50 S.G. 

T O T A L  
Y I E L D  
0, 

80.6 

F.S. I .  

6 

'83.7 I 5.3 I 
86.4 I 5.8 I w 100.0 

P 

0'. 05 ___ 

I RUHR D I L A T O I l E T E R  T E S T  

TEMP. ( C " )  

MAX I MUM 
C O N T R A C T I O N  
0, 
li 

9 

MAX I l l U I l  
D I L A T A T I O N  
% 

138 1.064 

Birtle y Engineering 
Selwdiary 01 Great West Steel  lndustrier 



- 2.7 - 

R.M. % 

0.9 

ELCO t ~ I N I E I G  L T D .  

SAMPLE: EB-9-3 

L A B .  N O .  : 4408 

ASH 2 V . H .  4 F . C .  % s. % 1I.G. I .  

32.6 25.5 41 . O  0.78 59 
I 

HEAD RAW A N A L Y S I S  

I S I Z E  FR. I L I T .  % 
CUt lULAT I V E  

ASH % WT. % I ASH % 

1 / 4  X 65M 

65M X 0 

91.4 32.2 91.4 32.2 

8.6 27.6 100.0 31.8 

N o v e m b e r  19, 1975. 

S.G.  W .  % ASH % 
C u t i u L A r  I V E  

R . M .  % V.M. % F.C.  % s .  4 \JT. % I ASH % 
I I I 1 

-1.40 54.6 7.0 I . 3  34.5 57.2 

1.40-1.50 5.1 24.9 1 . 1  20.4 45.6 

0.85 54.6 7.0 

0.76 59.7 8.5 

COI IPOSITE l / 4 "  X 6511 F l o a t s  P 1.50 S.G. 

+1.60 

T O T A L  
Y I E L D  
8 

35.6 71.3 - - 100.0 32.2 - - 

54.6 

F . S .  I .  

7 

r .  
0.07 

I RUHR D I L A T O I I E T E R  T E S T  

S O F T E I I I N G  
TEMP. ( " C )  

333 

MAX I l l U M  MAX I H U I l  
D I L A T A T  I ON CONTRACT 1014 
TEMP. (C" )  1 % ~ 

4112 

MAX 1MUI.I 
D I L A T A T I O N  

G.-NO. 

1.056 

Birtley Engineering 
Sobrrdrary oI Grcaf Werl Sled htdmlner 



ELCO H I N I N G  L T D .  

SAMPLE: EO-9-4 

L A B .  NO. : 4409 

R . M .  X 

- 20 - 

ASH 2 V . H .  !k F . C .  % s. % H . G .  I .  

1 . o  I 18.2 30. 2 40.6 0.92 36  

I 1 /4  X 6511 1 9 4 . 4  1 17.2 I 94.4 I 17.2 I 
I S I Z E  FR.  I WT. 4 

N o v e m b e r  19, 1975. 

C U M U L A T I V E  
A S H  % WT. % 1 ASH % 

S I N K - F L O A T  A N A L Y S I S :  l / 4 "  X 65f4 

MAX I b1111.1 
CONTRACTION 
% 

COI IPOSITE l / 4 "  X 651.1 F l o a t s  i.' 1 . S O  S . G .  

MAXIMUt I  
D I L A T A T I O N  
% G.-NO. 

T O T A L  
Y I E L D  

F . S .  I. 

78 .4  6 1/2 

RUHR D I L A T O M E T E R  T E S T  

I S O F T E N I N G  

P. I T E N P . ( o C )  

0 .04 I 412 

--I--.- 

MAX I i i ~ ~  ' 

0 I L A T A T  I O N  
TEMP. ( C " )  

9 I 135 I 1.067 ' 
Birtle y Engineering 
Sebrrdrary of Great West Sleet Indeslrws 



ELCO M I N I N G  L T D .  

SAMPLE: EB-3'5 

L A B .  NO.:  4410 

I S I Z E  FR.  I WT. % 

- 79 - 

CUtIULAT I V E  
ASH % WT. % 1 ASH % 

HEAD RAIJ A N A L Y S I S  

1/4 X 65tl 1 9 1 . 6  1 6 3 . 6  

I R.M. % I A S H %  I V.11. % I F . C .  % I S .  % 

91.6 63 .6  

H . G . I .  I 

V.M.  % 

L I 0.39 1 50 0.9 I 63.3 1 14.3 I 16.5 

C U I I U L A l  I VE 
F.C. % S .  9 1JT. % [ ASH % 

T O T A L  
Y I E L D  
% TEblP. ( C " )  F . S . I .  P. 

I 6 5 M X D  I 8.4  1 3 6 . 8  I 100.0 I 65.9 I 

MAX I1IUt l  
CONTRACT 101.1 
% 

S I N K - F L O A T  A N A L Y S I  

w. % 

MAX I MUI.1 
D I L A T A T  I O N  
% O.-NO. 

- 1 . 4 0 1  17.3 

I . 4 0 - 1 . 5 0 /  i:: 
I .50-1  .GO 

+ ! . G O  I 81.2 

7.9 I 1.4 

82.3 I - 

November 19, 1975. 

I 34.2 1 56 .5  11 .00  I 17.3 I 7.9 

29.2 45.3 I .85 18.3 8 . 7  

18.8 9 .4  - - - 

COI IPOSITE 1 / 4 "  X 65.H F l o a t s  @ 1.50 S . G .  

RUHR D I L A T O H E T E R  T E S T  

16.8 I 7 10 .03  I 388 I 442 

Birtley Engineering 
Ssbrrdmry " I  Great Werl Strcl hrdurlrrer 



- 33 - 

R.M.  % 

ELCO M I N I N G  L T D .  

SAMPLE: EB-IU-l 

L A B .  NO.: 4 5 1 1  

A S H %  V . H . %  F.C. % s. % H . G .  I .  

IHEAD RAW A N A L Y S I S  

I S I Z E  FR. I WT. % 
C U M U L A T I V E  

ASH % WT. % I ASH % 

1 / 4  X 6 5 M  

6 5 M  X 0 

88.3 10. I 88 .3  10.1 

1 1 . 7  1 4 . 6  100.0 1 0 . 6  

December 3 ,  1975. 

S O F T E N I N G  
TEMP. ( " C )  

S I N K - F L O A T  A N A L Y S I S :  l / 4 "  X 6514 

M A X I N J M  MAX IblUFl 
D I L A T A T I O N  CONTRACTION 
TEMP. ( G o )  % 

COMPOSITE l / 4 "  X 65f.1 F l o a t s  @ 1.50 S . G .  

398 

T O T A L  
Y I E L D  
% 

~ 

446 21 79.9 

F . S .  I .  

7 1/2 

P .  

0.05 
- 

RUHR D I L A T O I l E T E R  TEST 

MAX I MUM 
D I L A T A T I O N  
6 

60 

I 
G.-NO. 

Birtley Engineering 
Subsdiary 01 G r ~ a l  Werf Steel lndirrlrres 



ELCO M I N I N G  L T D .  

SAMPLE: EB-10-2  

L A B .  NO.: 4512 

R.M. % 

0 .7 

HEAD RAW A N A L Y S I S  

A S H %  V . M . X  F.C.  % s .  % t1 .G.  I .  

48.8 19 .6  30.9 0.40 61 

1 S I Z E  FR. I WT. % 
CUMULATIVE 

ASH % WT. % I ASH % 

I 65M X 0 I 7 . 5  I 37.0 1 100.0 I 47.1 I 

S.G. 

D e c e m b e r  3, 1975. 

C U M U L A T I V E  
WT.  % ASH % R.M. % V.M. % F . C .  '2 s .  % \JT. % I ASH % 

-1 .40  

1.40-1.50 

I .  50-1.60 

37.0 4.0 I . 4  31.7 62.9 0.95 37 .O 4.0 

3.9 9 .9  1.3 29.7 59.1 0.85 40.9 4 .6  

1.4 31.2 - - - - '13.2 5.11 

I +1.60 

Birtle y Engineering 
Subsrdrary 01 Great We-? Sleel lndurlrrer 

57.7 79.0 - - - - 100.0 47.9 

TOTAL 
Y I E L D  
% F.S.  I .  P .  

37.8 9 0 .05  

RUHR D I  LATOMETER T E S T  

SOFTENING MAXIMUM MAX IHUM MAXIMUM 
TEMP. ( " C )  D I L A T A T I O N  CONTRACTION D I L A T A T I O N  

TEMP.(C' )  % % G . - N O .  

384 450 26 255 1.065 



ELCO I I I N I N G  L T D .  

SAMPLE: E B - I O - 3  

L A B .  NO.: 4513 

R.M. % 

0 . 7  

HEAD RAW A N A L Y S I S  

ASH V .  t i .  2 F . C .  % S .  % H . G .  I .  

61.1 15 .3  22 .9  0 . 9 4  n . s . 5 .  

- 3 2  - 

I S I Z E  FR.  I W. U, 

December 3 ,  1975.  

CUt lULAT I VE 
A S H  % WT. % I ASH % 

S . G .  

-1 .40 

1.40-1 .50  

1.50-  1 .60 

CUHULAT I VE 
W .  % ASH % R.M. % V.M.  % F . C .  % s .  % WT. % A S H  % 

10.7  4 . 5  1 .4  28.8 65.3  1 .37  1 0 . 7  4 . 5  

2 . 5  2 0 . 0  not s u f f i c i e r  t sample  13.2 7 . 4  

8 . 9  33.0 - 2 2 . 1  17.7 - - - 

I 6 5 M  X 0 I 11 .7  I 57 .6  I 100.0 I 59.9  I 

T O T A L  
Y I E L D  
% 

1 1 . 7  

I I 

RUHR D I LATOHETER T E S T  

SOFTEN I NG MAX I HUM MAX INJIP MAX IHUbI 
TEMP. ( " C )  D I L A T A T I O N  CONTRACTION D I L A T A T I O N  

F . S . I .  P. TEMP. ( C o )  % % G.-NO. 

8 112 0.02 390 455 21 296 I .072 

I I I I I I I I I 1 

C O l l P O S I T E  l / 4 "  X 651.1 F l o a t s  F 1.50 S . G .  

Birtley Engineering 
S,,br,d,ary o f  Great West Steel Indu$trres 



ELCO M I N I N G  L T D .  

SAMPLE: E B - ' l O - 4  

L A B .  NO.:  4514 

1 S I Z E  FR.  I WT. % 

33 - 

CUl lULAT I VE 
ASH % WT. % I ASH % 

December 3, 1975. 

1/4 X 65M 

65M X 0 

HEAD RAW A N A L Y S I S  

90.4 21.5 90.4 21.5 

9.6 21.1 100.0 21.5 

S .  % I t I . G . 1 .  I 

S.G. 

I I I I I 

0.8 25.0 I 51.9 78 

WT. % ASH 8 R.M. % 

I -1.40) 71.7 I 3.3 1 1.7 

11.40-1.501 ::: 1 13.2 I 1.; 

I. 50- 1.60 31.2 

+1.60 22.5 80.5 

COMPOSITE 1/4" X 65bl F l o a t s  @ 1.50 S.G.  

TOTAL 
Y I E L D  

68.9 8 112 0.02 

V.M. % I F . C .  % I 5 .  % 

28.4 I 66.6 I 0.63 

RUHR OILATOMETER T E S T  

CUMULAT I VE 
WT. % I ASH % 

71.7 I 3.3 I 
76.2 I 3.9 I 

EiY 100.0 

SOFTEN I NG 
TEMP. ( " C )  

389 

MAX I MUM MAX IMUM 
D I L A T A T I O N  CONTRACT I O N  
TEMP. (C")  1 

4 27 447 

MAX IMUM 
D I L A T A T I O N  
% 

227 

G.-NO. 

Birtley Engineering 
Suhwdrary o f  Grer l  West Stee l  Ind,,srrrer 



ELCO M I N I N G  L T D .  

SAMPLE: E B - J 0 - 5  

L A B .  NO.: 4 5 1 5  

R.M. % 

0 .7  

A S H 8  V . t f . 2  F.C. % s. % H.G. I .  

53 .3  17.0 29.0 0 .52  50 

I S I Z E  FR. I . W T .  % 
I I I I 

C U M U L A T I V E  
ASH % WT. % I ASH % 

65M X 0 

December 3 ,  1975. 

5 .8  31.5 100.0 48.6 

S I N K - F L O A T  A N A L Y S I S :  1/4" X 65M 

I I I I I I I I I I 

COMPOSITE l / 4 "  X 65H F l o a t s  @ 1.50 S.G. 

P .  

0 .04  

I RUHR D I L A T O H E T E R  T E S T  

S O F T E N I N G  M A X I M U M  
1EMP.  ( " C )  D I L A T A T I O N  

TEMP. ( C ' )  

39 1 444 

T O T A L  
Y I E L D  

MAXIMUM 
CONTRACT I ON 
x 6 

27 .0  

MAX IMUM 
0 I L A T A T  I ON 
% G. -NO.  F . S .  I .  

8 1 / 2  24 I 5 3  I 1.049 

Birtley Engineering 
Suhsidrary of Great West Sfeel lndusirrer 



I S I Z E  FR. I WT. '% 
C U M U L A T I V E  

ASH % WT. % I ASH % 

S . G .  WT. % A S H  % R.11. % F.C. % 
C U M U L A T I V E  

s. % WT. % I ASH % 

1.40-1.50 

1.50-1.60 

4.3 18. I 1.2 

1.9 28.8 - 

T O T A L  
Y I E L D  
% F.S. I .  P.  

SOFTEN I NG M A X I  HUM 
TEMP. ( " C )  D I L A T A T I O N  

TEMP. (C") 

- 3s - 

ELCO M I N I N G  L T D .  

SAMPLE: EB-10-6 

L A B .  NO.: 4516 

D e c e m b e r  3, 1975. 

HEAD RAW A N A L Y S I S  

R.M. % ASH % V . P .  % F.C.  % s. % H . G .  I .  
0.7 I 9.3 25.3 64.7 92 

V.M. % 

26.3 68.6 I 0.81 I 86.7 3.1 I 
23.7 

COMPOSITE l/4" X 651-1 F l o a t s  @ 1.50 S . G .  

-i RUHR D I LATDMETER T E S T  

MAX I MUM MAX IMUM 

25 I28 

G.-NO. 1 
1 82.4 I 8 1/2 1.045 I 

I I 

Eirtle y Engineering 
Sslrerdrary 01 Great West Steel Industries 



- 36 - 

R.M. % 

0.8 

ELCO M I N I N G  L T D .  

SAMPLE: E B - 1 0 - 7  

L A B .  NO.: 4517 

- 
A S H 2  V . t l . 2  F . C .  % s. % H.G. I .  

18.0 23.4 57.8 0.62 86 

I S I Z E  FR.  I WT. % 
CUt lULAT I V E  

ASH % WT. % I ASH % I 

65M X 0 

D e c e m b e r  3 ,  1975. 

7.9 13.1 100.0 17.7 

S I N K - F L O A T  A N A L Y S I S :  l/4" X 65M 

1 I I I I I I I I I 

COMPOSITE I /4" X 65M F l o a t s  p 1 .50 S . G .  

F.S. I .  

r T O T A L  

P. TEMP. ( C " )  
I Y I E L D  

MAX I MUEl 
CONTRACT I O N  
% 

t- 

MAXIMUM 
0 I L A T A T  I ON 
% 

t= 
L 

RUHR D I L A T O I I E T E R  T E S T  I 

8 1 0 . 0 3  I 399 I 449 24 I I17 1.040 

Birtley Engineering 
Subrrdrary 01 (ire81 Werl Sfeel lndmlr ies  



- 37 - 

R.M. % 

ELCO M I N I N G  L T D .  

SAMPLE: ~ ~ 4 0 - 8  

L A B .  NO.: 4518 

A S H %  V . t i . %  F.C. % S .  % H.G. I .  

HEAD RAW A N A L Y S I S  

0 .7  1 40.0 2 o . b  I 38 .9  I 0 . 4 4  1 94  

D e c e m b e r  3, 1975. 

I S I Z E  FR. I W l .  % 
CUMULAT I V E  

ASH % WT. % I ASH % I 

1/4 X 65M I 9 1 . 0  I 37.7 I 91 .O 3 7 . 7  

S I N K - F L O A T  A N A L Y S I S :  l /4"  X 65M 

COMPOSITE l / 4 "  X 65N Floa t s  9 1 .50  S.G. 

65M X 0 

RUHR D I LATOMETER T E S T  

9 . 0  21.5 100.0 36.2 

T O T A L  
Y I E L D  
% 

49.9 
___ 

- 

F . S . I .  

9 

S O F T E N I N G  M A X I l l U M  MAX I NUM MAX IMUM 
TEMP. ( " C )  D I L A T A T I O N  CONTRACTION D I L A T A T I O N  

P. T E M P . ( C o )  2 % 

0 .04  398 450 15 257 

G.-NO. 

1 .058 

Birtley Engineering 
Suhrrd,dr" a /  Great west Sfeel lnduslrrer 



- 3s - 

I S I Z E  FR. I WT. X 

ELCO 1 1 I N I N G  L T O .  

SAMPLE: E B - 1 1 - 1  

LAB.  NO.: 4087 

C U I I U L A T I V E  
A S H  X WT. % I ASH % 

HEAD RAW A N A L Y S I S  

1 /4  X 65M 

65M X 0 

R.M. % A S H %  V . l f . 2  F.C. % s .  % H . G . I .  

1 . o  1 29.8 I 26.3 I 42.9 I 0.72 

93.3 30.7 93.3 30.7 

6.7 19.1 100.0 29.9 

S . G .  

-1 .40  

WT. % ASH % R.I.1. % V.M. % 

62.0 5.9 I .5  33.8 

F . C .  % 

1 .40 -1 .501  y : :  1 2 6 . 0  1 . l ! l  128!3 

1.50- 1.60 37.5 

+1.60 34.9 74.8 

CUMUL, 
s .  x \JT. % 

COI IPOSITE 1 / 4 "  X 6511 F l o a t s  F 1 . 5 0  S . G .  

SOFTEN I NG 
TEMP. ( " C )  

388 

T O T A L  
Y I E L D  

F .S .  I. 

MAX I l I U t l  M A X  I PlUll 
D I L A T A T I O N  CONTRACTION 
TCMP. ( C O )  2 

448 1 4 i 9 . 8  I 7. 1/2 

November 20, 1975. 

58.8 - 1  1 . 0 5 .  I 62.0 

44.6 1 0 . 7 7  I 64.1 + 100.0 

7.0  I 
30.7 ,I 

P 

0.04 

RUHR DI 'LATOI lETER T E S T  I 
MAXI I1UI I  
D I L A T A T I O N  

1.065 

Birtley Engirieeririg 
Sehs,drary ol Great West S l e d  Indurmer 



ELCO M I N I N G  L T D .  

SANPLE:  ED-I(-2 

L A B .  N O .  : 40E8 

I S I Z E  FR. 1 !Am. 2 

November 20, 1375. 

CUl lULAT I V C  
ASH 2 w 7 .  % I ASH % 

HEAD RAW A N A L Y S I S  

1/4 X 65M 

65M X 0 

S .  % 1 H . G . I .  I 

88.9 31.8 88.9 31.8 

1 1 . 1  26.8 100.0 31.2 

I I I I I 

1.2 I 30.3 I 25.9 I 42.6 I 0.53 I 85 

S . G .  !Am. % ASH % R . f l .  % 
CUNULAT I VE 

1.50-1.60 

+1.60 

-1.40149.0 1 6 . 8  1 1.6 

7.4 36.3 - 

37.3 64.5 - 

1.40-1.50 I 6.3 I 26.9 1 1.3 

- 

- 

- - 62.7 12.3 

- - 100.0 31.8 

P .  

34.1 I 57.5 1 0 . 9 0  I 49.0 I 6.8 I 

S O F T E N I N G  llAXIE1UM 
T E I I P .  ("C) D I L A T A T I O N  

TEMP. (C") 

28.0 I 43.8 10.74 I 55.3 I 9.1 I 

C O l l P O S l T E  l/4" X 65t . l  F l o a t s  '? 1.50 S . G .  

I RUHR D I LATOI IETER TEST 

T O T A L  
Y I E L D  

19.2 __ 

F.S.  I .  

I 

FlAXIIIUI.1 
CONTRACT 101.1 
.: 

24 

MAX IIlUI.1 
D I L A T A T I O N  
% 

182 

i G . - N O .  

1.068 =1 
Birtle y Engineering 
Suhrrdrary a1 Great West Steel Inciustoes 



- 40 - 

0.9 1 45.4 / 21.8 I 31 .8  1 0 . 4 2  

ELCO M I N I N G  L T D .  

SAMPLE:  EB-11-3  

LAB.  NO.:  4069 

.66 

IbIEAD RAW A N A L Y S I S  

I S I Z E  FR. 1 WT. 2 ASH % 

I R . 1 1 .  $6 I A S H 2  I V . f ' .  % I F . C .  % I S .  % I H . G . I .  I 

C U I W L A T  I V E  
WT. % 1 A S H  S 

1/4 X 6514 

65M X 0 

95 .0  34.5 35.0 34.5 

5 .0  26.0 100.0 34.1 

November 20, 1975 

RUHR D I L A T O f l E T E R  T E S T  

T O T A L  S O r T E N l N G  MAXIHUM MAX I t l U I l  MAX IMUP 
Y I E L D  TENP. ( " C )  D I L A T A T I O N  CONTRACTION D I L A T A T I O N  

C . - N O .  

56.5 8 1/2 0.06 376 442 21 153 1.065 

2 F . S . I .  P. TEHP. ( C " )  1 % 

L 

S I N K - F L O A T  A I I A L Y S I S :  I / ~ l ' '  X 65M 

I I I I I I I I I 1 

C O I l P O S l T E  l / 4 # '  X 6511 F l o a t s  P 1.50 S . G .  

Birtley Engineering 
Subrrdwry ol Great WesI Steel lrvduslrrer 



ELCO M I N I N G  L T D .  

SAMPLE: EB-11-4 

LAB.  NO.: 4090 

I S I Z E  FR. I WT. % 

HEAD RAW A N A L Y S I S  

CUl lULAT I V E  
ASH % WT. % I ASH % 

R.M. % ASH % V.11. X F . C .  % S .  % l 1 .G .  I .  

1 . 1  I 30.1 1 27.0 1 41.8 I 0 . 7 2  

T O T A L  
Y I E L D  
% F.S. I. 

1 65M X 0 I 7.6  I 24.9 1 100.0 I 29.1 I 
S I NK- FLOA 
I I S . G .  

-1.40 

1.40- I .  50 

1 .50-  1 .60 

+ I  . 60  

November 20, 1975. 

A N A L Y S I S :  l/4" X 6511 

COI IPOSITE l/4" X 651-1 F l o a t s  @ 1.50 S . G .  

62.1 I 8 

P.  

0.02 

RUHR D I  LATOMETER T E S l  

SOFTEN I N G  
1 E I I P .  ( " C )  

373 

MAX I tlUM 
D I L A T A T I O N  
TEMP. ( C " )  

448 

MAX I ElUH 
CONTRACT 1011 
% 

I6  

MAX I MUt\ 
D I L A T A T  I ON 

G.-NO. 

1.073 

Birtley Engineering 
So6r;d;ary ol Grcnf Wesf S l e d  InduSIrrei 



ELCO I I I N ~ N G  L'TD. 

SAMPLE:  EB- 1.1 -5  

L A B .  NO.:  4187 

R.M.  % 

1 . 1  

t IEAD RAW A N A L Y S I S  

A S H 2  V . I I . 2  F.C. % s .  % 1I .G.  I .  

32.7 24.5 41.7 0.61 64 

I S I Z E  FR. I WT. 2 
C U M U L A T I V E  

ASH % WT. % I A S H  % 

65M X 0 

N o v e m b e r  20, 1975. 

4.3 28.7 100.0 33 .3  

SINIC-FLOAT A N A L Y S I S :  l / 4 "  X 65t! 

S O F T E l l l N G  HAXIMUM 1 T O T A L  I MAX I IIUIM MAX I MUt1 
Y I E L U  
% 

TEMP. ("C) D I L A T A T I O N  CONTRACTIOM D I L A T A T I O N  
F.S.1.  P .  TEMP. ( L o )  % % G . - 1.10. 

Birtle y Engineering 
S u b r i d m y  01 Grear W r r i  Stee l  Inda i i r rc r  



ELCO I I I N I F I G  L T D .  

SAMPLE: ED- 11-6 

LAB. NO. :  4188 

R.M. % 

1 . 1  

HEAD RAW A N A L Y S I S  

A S H ? :  V . I I . %  F .C .  % s. % H.G. I .  

23.6 27.7 47.6 0.78 75 

November 20, 1975.  

I S I Z E  FR.  I WT. 4 
CUi lULAT I V E  

A S H  8 WT. % 1 A S H  % 

1 / 4  X 6511 93.4 23.0 93.4 23.0 

65M X 0 

S I N K - F L O A T  A N A L Y S I S :  l / L l "  Y, 6511 

6 . 6  21.5 100.0 22 .9  

COI IPOSITE l / 4 "  Y, 651-1 F l o a t s  f! 1 . S O  S . G .  

SOFrEFJlNG 
TEMP. ( " C )  

:79 

T O T A L  
Y I E L D  

61.1 

MAXI I IUM M A X  I IIUII MAX 1tiUII 
D I L A T A T I O N  CONTRACTIOI I  D I L A T A T I O N  
T E M P . ( C " )  5: % G.-NO. 

445 17 203 1.073 

I 
F . S .  I .  

a 
P .  ___ 
0.09 ___ 

Birtley Engineering 
Sohridrary nf Great West Stee l  hdurr r rer  



R.M.  % A S H 2  V . M . %  

0 . 8  22 .0  17.9 

F.C. % s .  % t I . G . 1 .  

59.3 0 .32  114 

I S I Z E  FR.  I W l .  % ASH % 
CUHULATIVE 

WT. % I ASH % 

1 /4 x 6511 

65M X 0 

89.1 15.7 89. I 15.7 

10.9 23.3 100.0 16.5 

S . G .  \JT. % ASH % R.M. % 

- I, 1, - 

ELCO M I N I N G  LTD. 

SAMPLE: E B - 1 1 - 7  

LAB. NO.:  4189 

November 20, 1975. 

V . M .  % I F.C. % 
CUMULATIVE 

s .  % WT. % 1 ASH % 

I - 1 . 4 0 1  77.9 I 4 .5  I 2.3 1 .29  I 77.9 I 4 . 5  I 33.7 I 59.5 

11.40-1.501 3 . 1  1 2 1 . 0  I 1.9 27.7 I 49.4 1.38 I 81.0 I 5.1 I 
- 1 -  

- 100.0 15.7 

C O I I P O S I T E  1 / 4 "  Y, 6511 F loa t - ,  @ 1.50 S . G .  

I I RUHR D I LATOMETER TEST 
~~ 

0 I LATAT I ON 
G . - N O .  

I TOTAL 
~~ ~ 

M A X I I I U M  
CONTRACTIOII 
% 

5 

SOFTEFIING 
TEMP. ("C) 

330 

1 I A X l l l U M  
DILATATION 
TEMP. (C') 

452 

YIELD 

tk F . S .  I .  P. 

0 .02  

__ 

__ 
192 I 1.064 9 

Birtley Engineering 
S u b s i d w y  ol Great West Sfcellndurfrrer 



ELCO M I N I N G  L T D .  

SAMPLE: E B - l I - 8  

L A B .  NO. :  4190 

R.M. % ASH % V . H .  % 

0.9 4 4 . 1  2 1 . 5  

F.C. 8 s .  8 l 1 . G .  I .  

33.5  0 .72  60 

I S I Z E  FR.  I WT. % A S H  2 

November 20 ,  1975. 

C U N L A T  I V E  
WT. % 1 A S H  % 

6 5 M  X 0 

S I N K - F L O A T  A N A L Y S I S :  l / b "  X 6511 

COMPOSITE 1 / 4 "  Y, 6511 F l o a t s  I? 1.50 S . G .  

3.9 39 .5  100.0 43 .8  

r T O T A L  SOFTEN I N G  
TEMP. ( " C )  

385 

Y I E L D  I:; M A X I H U M  M A X  I MU11 
D I L A T A T I O N  CONTRACTION 
TCMP. (CD)  % 

454 18 

I 

F . S . I .  1 P .  

CUI IULAT I V E  
\JT. % I ASH % 

43 .2  I 7 . 5  

50 .2  I 9 . 9  

55 .8  I 1 2 . 5  

100.0 I 44.0 

MAX I M U t l  
O I L A T A T I O N  
8 

236 

G.-NO. 

Birtle y Engineering 
Subrrdrary ol Great West Steel Indorrrrer 



ELCO MINIE IG LTO. 

SAMPLE: E B - l l - 9  

LAB. NO. :  ' l l y l  

I S I Z E  FR. I WT. 5 

HEAD RAW ANALYSIS 

CUflULAT I V E  
ASH % WT. % I A S H  % 

R.M.  % ASH % V . M .  X F.C. % S .  % H.G. I .  

0.9 I 37.5 I 23 .0  I 38.6  I 0 .83  

1 / 4  X 6511 

65M X 0 

96.6 39.3 96.6 39.3 

3 .4  31.7 100.0 39.0 

SINK-FLOAT ANALYSI 

wr. 7, 

- 1 . 4 0 1  38.6 

1.40-1.501 z:: 
+1.60 52.0 

1.50-1.60 

November 20, 1975. 

C O I I P O S I T E  l / 4 "  X 6511 F l o a t s  @' 1.50 S . G .  

RUHR D I LATOMETER TEST T 

TEflP. (C' )  

TOTAL 
YIELD 
8 F . S .  I .  P .  

ElAXIlNUM I 

Birtley Engineering 
Ss6s;drary of Great West Stcr l  Indmrlrrer 



ELCO M I N I N G  L T D .  

SAMPLE:  EB-11-10 

L A B .  NO.: 4192 

I S I Z E  FR. I LIT.  2! ASH % 

HEAD RAW A N A L Y S I S  

CUl lULAT I VE 
WT. % I ASH % 

I R.M. % 

1 / 4  X 6 5 M  

651.1 X 0 

I I I I I 

1 . 1  I 14.0 I . 3 0 . 1  I 5't.O I 1 . 1 2  I 73  

94 .0  11 .6  94 .0  11.6 

6.0 3 1 . 7  100.0 12.8 

MAX I HUM 
D I L A T A T  I ON 
T E M P . ( C o )  

MAX I IIUM MAX I M U l l  
CONTRACT I011 
% % 

D I L A T A T  I O N  

S I NK- F L O A  
7 

S . G .  

-1 .40 

1.40-1.50 

I .  50- I .  60 

+ I .  60 

A N A L Y S I S :  I / [ & ' '  X 6511 

WT. % ASH % R.M. % V.M.  % F.C. % 

8 6 . 4  I 6 . 2  I 1 . 1  I 32.3  I 60.4  

T O T A L  
Y I E L D  

F . S .  I. 

RUHR D I LATOMETER T E S T  I 

November 20,  1975. 

CUNULAT I VE 
5. % WT. % I ASH % 

' f 6  1 9 1 . 1  1 L; 1 
93 .3  

100.0 11 .6  

SOFTEN I NG 
TEMP. ( " C )  

P .  

0.08 I 373 
I I I 

1.081 



ELCO I l I N I l I G  L T D .  

SAMPLE: E B - 1 1 - 1 1  

L A B .  NO.: 4193 

R.M.  % 

1.2 

HEAD RAW A N A L Y S  I S  

ASH!: V . H . X  F . C .  % s .  x t1 .G.  I .  

9 . 2  27.3 62.3 0 .53  72  

I S I Z E  FR.  I W. 2 
C U M U L A T I V E  

ASH % WT. % I A S H  % 

1 /4  X 6511 

65M X 0 

November 20, 1975. 

94.5 3 . 2  94.5 9 . 2  

5 . 5  16.9 100.0 9 .6  

S.G. 

- 1 .40  

1.40-1.50 

1.50-1.60 

+1.60 

89.9 I 3 . 4  I 
\.ST. % ASH X R.M. % V.M.  % F.C. % s.  % 

89.9 3.4 1 .o 29.4 66.2 0.66 

2.5 26.4 1 . 1  21.8 50.7 0.61 

1.0 34.4 - - - - 

6 . 6  77.9 - - - - 

-1 
100.0 

F . S . I .  

I I I I 

M A X  I HUH FlAX I HUII  

P .  

COMPOSITE 1 / 4 "  X 6511 F l o a t s  F 1 .50  S . G .  

7 

T O T A L  
Y I E L D  
% 

0 .06  375 44s  15 45 1.046 87.3 

RUHR D I L A T O I I E T E R  T E S T  

Birt le y Engine ering 
Sebrdrary of Grcal WPII Steel IndoifriPS 



ELCO 1 I I N I N G  L T D .  

SAMPLE : 

L A B .  N O . :  4194 

EB-'I 1 - 12 

R.M. % ASH % V . l l .  2 F . C .  2 5.  % H . G .  I .  

1 . 1  18.0 27. 5 53.4 0.25 88 
- 

- 

I S I Z E  FR. I W. 2 
CUI lULAT I V E  

ASH 2 WT. % I ASH % 

November 20, 1975. 

SOTTEFI ING 
TEMP. ( " C )  

S I N K - F L O A T  A N A L Y S I S :  l / 4 "  X 6511 

M A X I l l U M  MAX I MUM 
D l L A T A T l O M  CONTRACTION 
TEMP. ( C ' )  % 

COMPOSITE l / 4 "  X 6511 F l o a t s  P 1 . 5 0  S . G .  

MAX IMUPI 
D I L A T A T I O N  
% 

RUHR D I L A T O I I E T E R  T E S T  

G . - N O .  

T O T A L  
Y I E L D  
% 

74.2 

F . S .  I .  

8 1/2 

P 

0.04 39 I 1 . 0 6 3  

I 

Birtley Engineering 
Suhrrdtary ol Grenr West S l e d  lnduilrrcr 



ELCO t 4 I N I N G  L T D .  

SAMPLE: EB- 12- 1 

L A B .  NO.: 3957 

1 .0  I 37.4 

HEAD RA\J A N A L Y S I S  

21 . o  I 4 0 . 6  I 0.87 1 65 
I I I I 

I S I Z E  FR. I WT. 4 
CUl lULAT I V E  

A S H  % WT. 8 I ASH % 

N o v e m b e r  2 1 ,  1975. 

1 / 4  X 6514 

S I N K - F L O A T  A N A L Y S I S :  I / [ I "  X 6511 

COMPOSITE i / 4 "  X 6511 F l o a t s  P 1.50 S . G .  

92.8 35.9 92. a 35.9 

65M X 0 

T O T A L  
Y I E L D  

' %  

52.8  

7.2 38.3 100.0 36.1 

F . S .  I. 

a 

MAX I ElUl4 
CONTRACT 101.1 
2 P .  

0 .12  

~ 

~ 

MAX I M V t l  
D I L A T A T  I O N  
% G. - I JO.  

S O F T E l l  I NG 
TEMP. ( " C )  

376 

MAX I HUM 
D I L A T A T I O N  
TEMP. ( C " )  

452 

Birtley Engineering 
Sebrrdrzry ol Great Wesf Stee l  lndurlner 



ELCO E l l N l N G  L T D .  

SAFIPLE: EB- 12-2 

L A B .  N O . :  3956 

R.M. % A S H ? <  V . t ' . X  

1 . 1  39 .6  21 .o 

- '.I - 

F . C .  % S .  % H . G .  I .  

3 s .  3 0.81 59 

A S H  % 

S I Z E  A N A L Y S I S  

I S I Z E  FR. I LIT. %; 
LUHULAT I V E  

WT. % I A S H  % 

65M X 0 

S . G .  N, % ASH % 

42 .5  I 9 3 . 2  I 4 2 . 5  I 

R . I I .  % 

30.8 100.0 I 41.7 I 

CUI-lULA1 I VE 
V.M.  % F.C.  % s .  % \JT. % I A S H  % 

P .  

1 - 1 . 4 0 1 3 1 . 7  1 5 . 6  

P,UHR DILATOf1ETER T E S T  

S O F T E N I N G  M A X I I I U M  EIAX I FIUbl MAX I I l U f 1  
TEHP. ( " C )  D I L A T A T I O M  CONTRACTIOH D I L A T A T I O N  

TCt lP.  ( C " )  % % G.-NO. 

I 1 . 40 -1 .501  6 . 3  I 2 1 . 7  

0 .04 

1 1 . 5 0 - 1 . 6 0 1  7 . 2  1 3 4 . 7  

1.081 20 374 447 

I + 1 . 6 0 1  5 4 . 6  I 67 .5  

0 . 8  1 29 .8  I 63 .8  1 1 . 1 7  1 3 1 . 9  I 5.6 

0.9 I 25.2 I 52.2  I 0 .95  I 38.2 I 8 . 3  

- I - I - I - I 45 .4  I 12.4  

- I - I - I - I 100.0 I 4 2 . 5  

r T O T A L  
Y I E L O  1 %  F .S .  I .  

8 1/2 

N o v e m b e r  2 1 ,  1975. 

Birtley Engineering 
SubTrdrary of Great Wesl Steel Indurtne? 



- 5 2  - 

1 . 1  I 35.0 

ELCO H I N I N G  L T D .  

SAMPLE: .ED-  12-3 

L A B .  NO.: 3959 

22.1 I 41.8 I 0.89 I 66 

HEAD RAW A N A L Y S I S  

I S I Z E  FR.  I m. % 

1 R . M .  % I A S H %  I V . t l .  2 I F.C. % I 5 .  % I t l . G . 1 .  1 

CUI lULAT I V E  
ASH % ' WT. 8 I ASH % 

1 /4  X 6511 

65M X 0 

9 4 . 4  37.2 94.4 37.2 

5.6 35.1 1 0 0 . 0  37.1 

S . G .  \JT. % ASH 2 R . I I . %  V . I I . %  

November 21, 1975 

C U I I U L A T I V t  
F . C . ?  S . %  WT. Es I ASH % 

-1 .40  

1.40-1.50 

50.4 4.5 0 .7  31.2 63.6 1 . 1 9  50.4 4.5 

5 .3  22.3 0 . 7  25.6 51.4 0.95 55.7 6.2 

1.50-1.60 

+1.60 

C O I W O S I T E  1/4" X 6511 F l o a t s  p 1.50 S . G .  

3.9 35.1 - - - - 59.6 8.1 

40.4 80.2 - - 100.0 37.2 - - 

T O T A L  
Y I E L D  
% 

52.6 

RUHR D I LATOMETER T E S T  

SOFTEIJING MAXIt !UM MAX I MUI.1 MAX I MUFl 
TEMP. ("C) D I L A T A T I O N  CONTRACTION D I L A T A T I O N  

G . - N O .  F . S .  I .  P .  TEMP. ( C " )  % % 

8 1 /2  0.03 358 444 24 272 1.099 



- 53 - 

1 . 1  I 3 2 . 6  

ELCO I I I N I F I G  LTD.  

SAMPLE: EB-1.2-4 

LAB. NO.:  3960 

21.9 I 4 4 . 4  I 0.57  I 74 

HEAD RAW ANALYSIS 

I I 

1 S I Z E  FR. I W. X 
CUtlULAT I V E  

ASH 7. WT. % I ASH % 

1 / 4  X 6511 

65M X 0 

I 

+ 1 . 6 ~ 1  38 .2  I 72 .8  - 

91.7 32.8  91.7 32 .8  
8 . 3  22 .5  100.0 31.9 

6 4 . 3  

S . G .  WT. % 

- 1 . 4 0  53 .4  

1.40-1.50 5.' 

- I -  

ASH R.M. % 

5.4 1 .o 

21.3 1.2 

- I -  

TOTAL 
Y I E L D  
% 

53.7 

November 2 1 ,  1375. 

RUHR D I L A 1  OIlETER TEST 

SOFTEN I NG MAX I t1UM MAX I ElUI\ MAX IMU11 
1EMP. ( " C )  O I L A T A T I O M  CONTRACTION D I L A T A T I O N  

F . S .  I .  P .  TCtlP. ( L o )  % % G . - N O .  

8 1 / 2  0.06 364 445 26 207 1 .084  

s .  z 

0 . 7 8  

- 1 6 1 . 8  1 8 . 1  

- I 100.0 I 32.8  

Birtley Engineering 
Subi~drary 01 Great LVerr S f e e l  lndirsfrres 



R . M .  4 ASH?:  V . t i . %  F.C.. 76 s .  % H . G . I .  

I S I Z E  FR. I !4T. 4 
CUllULAT I V E  

A S H  % WT. % I ASH % 

1 / 4  X 651.1 

65M X 0 

91,. 1 24.0 9 4 . 1  24.0 

5.9 16.5 100.0 23.6 

NT. % A S H  % R.M. % 

ELCO I l I N I E I G  LTD. 

SAMPLE: E B - 1 - 5  

LAB. NO.: 3961 

November 21, 1975. 

HEAD RAW ANALYSIS 

SINK-FLOA 

S . G .  V .M.  8 I F . C .  % 
CUMULATIVE 

WT. 4 I ASH % 

-1 .40 62.4 I 3.8 I 0 . 7  2 9 . 5  I 66 .0  I 1.00 62 .4  I 3 .8  

24.6 I 51.9 I 0 .72  66.7 I 5.0 1.40- 1.50 

I .  50- I .GO 72.0 I 7 . 2  

+ I  .60 28.0 I 67.0 I - 100.0 I 24.0 

C O I I P O S I T E  1 /4"  Y, 65bl F l o a t s  P 1.50 S . G .  

RUHR DILATOIlETER 1EST 

I SOFTEHING M A X  I wri 
DILATATION 
TEMP. (C") 

MAX I blUM 
CONTRACT 101.1 
9 ,<, 

TOTAL 
YIELD 

F.S. I .  

62.8 9+ 

MAX IHUl l  
D I LATAT I OF1 

G . - N O .  

252 

P. I 
0.05 I 367 450 23 

Birtle y Engineering 
Subridmrv 01 G r e d I  WcsI S f c r l  lodi,riries 



ELCO M I N I E I G  L T O .  

SAEIPLE: EB-1.2-6 

L A B .  NO. : 3962 

R.M. % A S H  ?: V . t i .  %: 

0 . 8  18.3 2 5 . 7  

N o v e m b e r  21, 1975. 

F . C .  % s .  x H . G .  1 .  

55.2  1.37 78  

1 S I Z E  FR.  1 \IT. 2 
C U t l U L A T I V E  

A S H  % WT. % 1 ASH % 

1 / 4  X 6 9 1  

I 65M X 0 I 5.0  1 16.4 I 100.0 I 16.2  1 
95.0 16 .2  95 .0  16 .2  

S.G.  WT'. S; A S H  2 R.M. % V . M .  S; 
CUNULAT I V E  

F.C. S; s .  % WT. % I A S H  S; 

- 1 . 4 0  

1 .40-1 .50  

1.50-1.60 

77 .9  3 .5  0 . 8  29.4 66 .3  0 . 9 5  77.9 3 . 5  

0 .7  18.7 0 . 8  25 .3  55 .2  nss 78 .6  3 . 6  

0 . 5  37.6 - - - - 79.1 3.9 

Birtley Engineering 
Subrrdrary ol Great Werl Stee l  Indsslrrer 

+1.60 20.9 63 .0  - - - - 100.0 16 .2  

T O T A L  
Y I E L D  
% F .S .  I .  P .  

7 4 . 7 '  8 1 / 2  0 . 0 2  

RUHR D I LATOMETER T E S T  

SOFTEI.4 I NG M A X  I MUM M A X  IElUM MAX I M u l l  
TEMP. ( " C )  0 I L A T A T I O l . I  CONTRACTION O I L A T A T I O M  

G . - NO. TEMP. ( C " )  8 2 

370 448 2 4  24 1 1.085 



- 5 G  - 

R.M.  % 

0.9 

ELCO M I N I N G  LTD. 

SAMPLE: EB- 12-7 

LAB. NO.:  3963 

A S H  ?I V . f ' .  % F.C. % s .  % H . G .  I .  

6.1 28.7 64.3 1.02 115 

I iEAD RAW ANALYS I S  

I S I Z E  FR. I WT. % 
CUMULATIVE 

A S H  % WT. % I ASH % 

1/4 X 6511 91.3 6.8 91.3 6.8 

65M X 0 8.7 

SINK-FLOAT A N A L Y S I S :  l/4" X 6511 

C O M P O S I T E  l / 4 "  X 6511 F l o a t s  P 1.50 S . G .  

6.3 I 100.0 1 6.8 1 

TOTAL 
Y I E L D  

F . S .  I .  

s.  % 

N o v e m b e r  21, 1975. 

CUMULAT I V E  
\JT. % I ASH % 

- 

- 

93.2 

96.4 4.3 

100.0 6.0 

P .  

RUHR DILATOMETER TEST 

SOFTEN I NG M A X  I l l U M  M A X  I MUM MAX I M U N  
TEMP. ( " C )  D I L A T A T I O N  CONTRACTlOtl D I L A T A T I O N  

TEMP. (C ' )  $: % 6 . - N O  . 
0.05 

Birtley Engineering 
Suhridi.wy ol  Greal Werf SleelIndurrrier 

366 439 27 209 1.075 



~ 

- 57 - 

R.M. 8 
1 . 5  

November 21, 1975. 

ASH 2 V . I + .  ?; F . C .  % 5.  % 1 l . G . I .  

15.3 24 .3  58.9 0.66 112 

ELCO HINIFIG L T D .  

SAMPLE: EB- 1'2-8 

L A B .  N O . :  3964 

W.  %! 
CU l lULAT I V E  

A S H  7, WT. % 1 ASH %! 

1 /4  X 651.1 

65M X 0 

8 8 . 6  16.1 88.6 16.1 

11.4 15.7 100.0 16. I 

S.G. 
C U M U L A T I V E  

W. X ASH %; R.I.I. % V . M .  % F . C .  % s .  % \JT. % I ASH % 

+1.60 17.5 68.8 - - - - 100.0 16.1 

COI IPOSITE l / 4 "  X 6511 F l o a t s  1.50 S . G .  

-1 .40 

1.40-1.50 

RUHR D I L A T O H E T E R  T E S T  1 

74.8 3.2 I . 6  28.0 67.2 0.89 74.8 3.2 

5.0 18.3 1.3 21.5 58.9 0.66 79.8 4.1 

TOTAL 
Y I E L D  
% 

I 

S O F T E l l  I NG MAX I MUM MAX I ElUIl ElAX I HUII 
TEMP. ("C) D I L A T A T I O N  CONTRACTlOt l  D I L A T A T I O N  

F . S .  I .  P .  TEMP. ( L o )  4; % I;. - NO. 

70.7  I 9 10.06 I 373 I 439 I 24 I 1114 1 1.062 I 

Birtley Engineering 
S<,bsid~ary " I  Gma, werr Steel Indortner 



- 5 8  - 

R.M. % 

0 .8  

ELCO I l l N l N G  L T D .  

SAMPLE: EB- 12-9 

L A B .  N O . :  3371 

ASH 2 V . V .  % F . C .  % s. % 1 I .G .  I .  

19 .3  22.9 57.0 0 .46  9 3  

HEAD RAW A N A L Y S I S  

I S I Z E  FR.  I WT.  % 
CUItULAT I V E  

ASH % WT. % I ASH % 

T O T A L  
Y I E L D  

I 65M X 0 I 11.0 I 18.0 I 100.0 I 20.8 I 

RUHR D I LATOMETER T E S T  

S O F T E N I N G  t lAXI I1UM HAX ItNUI1 MAX I MUM 

G . - NO. 
p .  TEMP. ( " C )  D I L A T A T I O N  FONTRACTIOCI D I L A T A T I O N  

TEHP. ( C " )  4 % 

November 21 ,  1975. 

66.2 

- 

8 1/2 0.04 370 444 24 198 1 .076  

Birtle y Engineering 
S e b m b a r y  ol Great West Steel Industries 



ELCO M I N I N G  LTD.  

SAMPLE: E ~ - l 2 - 1 0  

L A B .  NO.:  3972 

R.M. % A S H ? <  V . t + . Z  F.C. % s .  2 

0.7 21.1 22.9 I 55.3 0.72 I 85 

I 65M X 0 I 6.9 I 18.2 I 100.0 I 2 3 . 2  I 

I S I Z E  FR. I wr. % 

S I N K - F L O A  

S.G.  

-1.40 

1.40-1 .50 

CUIWLAT I V E  
A S H  2 WT. % I ASH % 

I .  50- 1.60 

MAX I HUH 
D I L A T A T  I ON 
% 

+ I  .60 

G . - 110 . 

ANALYS I 
r------ 

wr. 8 

68.0 
I 

4 .  I 

' l / 4 "  X 65M 

A S H  2 R.M. % V.M. % F .C.  % 

21 .g 22.9 54.3 

25.5 I 73.7 I - I - I - 

November 21, 1975. 

s .  % 

0.81 

0.98 

C U I I U L A l  I V t  

74.5 I G.4 

100.0 I 23.6 

COI4POSITE 1/4" Y, 65tI F l o a t s  R 1.50 S . G .  

RUHR DILATOI IETER TEST 

TOTAL 
Y I E L D  

F . S . I .  

17.1 8 1/2 

M A X  I MUEl 

P .  

0.02 I 364 I 443 I 27 

3 
267 I i.oe6 I I 

Birtley Engineering 
Subsidiary ol Great West SIeel lridusfriei 



- 
- 00 - 

R.M. % A S H  % V . H .  % F . C .  % 

0 . 7  3 0 . 6  32.7 36 .0  

E L C D  M I N I N G  L T D .  

SAMPLE:  EB-, l3-  1 

LAB. NO.: 4001 

S .  % H.G.  I .  

0 .30  67 

December 1975.  

I SIZE FR. I WT. % ASH % 
C U H U L A l  I V E  

WT. % I A s n  % 

1 /4  X 6511 9 5 . 5  29 .6  9 5 . 5  29 .6  

65M X 0 I 4 . 5  17 .2  100 .0  29.0 

C O I I P O S I T E  1 / 4 "  X 6511 F loa t s  @ 1.50 S.G. 

S.G. WT. % ASH % 

-1 .40 5 4 . 2  5 . 8  

1 .40 -1 .50  2 . 5  22.9 

1 .50-1 .60  1 . 5  31 .2  

+1.60 4 1 . 3  6 0 . 8  

s .  % 

0 . 6 4  56 .7  6 . 6  

R . M .  % V.M. % F .C .  % 

1.7  34 .3  5 8 . 2  

1 . 7  28.9 4 6 . 5  

- - - 

- - - 

T O T A L  
Y I E L D  
x 
54.1 I 7 1 / 2  1 0 . 0 7  I 371 I 446 I 27 I 144 I 1.067 

RUHR D I LATOI IETER T E S T  

SOFTEN I NG MAXIMUM MAX IMJM MAX I HUM 
TEMP, ( " C )  D I L A T A T I O N  CONTRACTION D I L A T A T I O N  

G.-NO. F .S .  I .  P. TEMP. (C" )  % % 

Birtley Engineering 
Suhsid,nry 01 Great West Stee l  Induilr ier 



- h l  - 

1 .o 

ELCO M I N I N G  L T D .  

SAMPLE:  EB-13-2 

L A B .  NO.: 4002 

40.2 I 22.4 I 36.4 0.70 59 

HEAD RAW A N A L Y S I S  

I S I Z E  FR. I WT. % 

I R . M . %  I A S H %  I V . 1 l . Z  I F . C . %  I S . %  I H . G . I .  I 

CU l lULAT I V E  
ASH % WT. % 1 ASH 4 

65M X 0 4.5 28.7 100.0 38.4 

W. % A S H  % R.M. % V.M. % F .C .  % 

S I N K - F L O A  
I 

TOTAL 
Y I E L D  
% 

46.11 

I. 40-1.50 

1.50-1.60 

RUHR D I LATOHETER T E S T  

S O F T E N I N G  MAXIMUM M A X  I llUEl MAX IMUM 
TEMP. ( " C )  D I L A T A T  I ON CONTRACT I ON D I L A T A T  I ON 

G.-NO. F.S. I .  P. TEMP. ( C " )  % % 

7 1/2 0.12 368 447 26 I75 1.077 

I +1.60 

42.7 1 7.0 I 1.0 I 33.3 I 58.7 

5.9 I 25.8 I 1.0 1 26.9 I 46.3 

47.0 1 69.8 I - I -  I - 

D e c e m b e r  1975. 

s .  % 

0.93 

0.91 

42.7 I 7.0 I 
48.6 I 9.3 I 
53.0 I 11.5 1 
100.0 I 38.9 1 

Birtley Engineering 
S u b n d m y  o f  Great W e l l  Sfcel lndurlrrer 



- ( 2  - 

R.M. % ASH % V .h l . .% F.C. % 5.  % H . G .  I .  

0.8 40.5 22.0 35 .7  0.45 62 
L 

ELCO M I N I N G  L T O .  

SAMPLE: EB-13 -3  

L A B .  NO.:  402.7 

I S I Z E  FR. I W. % A S H  % 

HEAD RAW A N A L Y S I S  

CUl lULAT I V E  
WT. % I ASH % 

1 / 4  X 65M 9 4 . 4  42 .2  94 .4  42.2 

65M X 0 5 . 6  2 8 . 8  ' 100.0 4 1 . 4  

S I N K - F L O A T  A N A L Y S I  

wr. % i' 
1.40-1.50  

P. 

: I / 4 "  > 

A S H  % 

7.8 

26.9 

SOFTEN I NG MAX l MU11 M A X  IClUM M A X I M U M  
TEMP. ( " C )  D I L A T A T I O N  CONTRACTION D I L A T A T I O N  

T E M P . ( C " )  % % G.-NO. 

R.M. % V.M.  % qjE 
0.13 

- I -  

373  443 24 178 I .070 

COMPOSITE l / 4 "  X 65M F l o a t s  0 1.50 S.G. 

T O T A L  
Y I E L D  

F . S .  I .  

F.C. % 

58.2 

45.7 

December 1975. 

s .  % 

0 . 7 6  

0 .65  

36.0 

43.7 

51.2 

100.0 

7.8 I 
1 1 . 1  I 

14.9 I 
42 .2  I 

RUHR D I L A T O M E T E R  T E S T  I 

Birtley Engineering 
Sabrrdmv 01 Grear Werl Steel lodurrrrer 



- 63 - 

~ 

0.9 

ELCO M I N I N G  L T D .  

SAMPLE: EB-,I 3-4 

LAB. NO.:  4028 

33.8 23.4 I 41.9 I 0 .74  I 67 

HEAD RAW A N A L Y S I S  

I S I Z E  FR. I W. % 

I R.M.  % I A S H %  I V.t.1. % I F .C .  % 1 S .  % I H . G . I .  I 

CUMULAT I VE 
ASH % WT. % I ASH % 

1 / 4  X 65M 

6 5 M  X 0 

33. I 94.3 33 .1  

5.7 28.4 100.0 32.8 

94.3 

F . C .  % S .  % 
C U M U L A T I V E  

WT. % ASH % S.G. 

December 1975. 

W. % ASH % R.M. % V.M.  % 

-1 .40  45.5 7 .9  1.2 31. 1 59.8 0.90 45.5 7.9 

COMPOSITE l / 4 "  X 65t.I F l o a t s  0 1.50  S . G .  

1.40-1 .50  

1.50-1.60 

TOTAL 

6.8 24 .5  1 .o  26 .8  47.7 1.08 52 .3  10.1 

7 . 8  35.8 - - - - 6 0 . 1  13.4 

Y I E L D  
% 

+ I s 6 0  

49.3 

39.9 62.6 - - - - 100.0 33.1 

RUHR D I L A T O I I E T E R  T E S T  I 
MAX INJEl 
CONTRACTION 
% 

SOFTEEIING 
TEMP. ("C) 

MAX 1 MU11 
D I L A T A T I O N  
% G.-NO. 

MAX I MUM 
D I L A T A T I O N  
TEMP. ( C " )  

14 446 1611 1.063 

Birtley Engineering 
Subrrdrrry of Great West Steel lndurlner 



I 

0 . 8  I 37 .4  23.0 38.8 0 . 8 5  59 

I S I Z E  FR. I Wl'. % ASH % 
C U I I U L A T I V E  

WT. % I ASH % 

1 / 4  X 65M 

65M X 0 

94.9 38.7  94.9 38.7 

5.1 3 1 . 7  100.0 38.3 

39 .2  

7 . 7  

6 . 7  1 . 2  

22.7 1 . 1  

P .  

SOFTENING MAXIMUM 
TEMP. ("C) D I L A T A T I O N  

TEMP. ( C o )  

ELCO M I N I N G  L T D .  

SAMPLE: EB- . l 3 -5  

L A B .  NO.: 4029 

December 1975. 

HEAD RAW ANALYSIS 

I R.M. % A S H %  I V.11. % I F.C. % I S .  % I I-I.G.I. I 

A N A L Y S I S :  l /4"  X 6511 

W. % ASH % R.M. % 

S I N K- FL OA 

rE--- CUMULATIVE 
WT. % I ASH % V .M.  % F .C.  % I S.  % 

I------- 
31.9 60 .2  I 1 .15  I -1.40 

28.2  48.0 I 0.96 1.40-1.50 

1.50- I .  60 

+1.60 

3.6 I 31.7  I - - I -  50.5 I 10.9 I 
- I -  100.0 I 3P.7 1 

__ 

C O l l P O S l T E  l / 4 "  X 6511 F l o a t s  @ 1.50 S . G .  

RUHR D I LATOMETER TEST 1 
MAX I l lUM MAX I MUl l  

0 . 1 6  I 383 I 451 1.071 7 I I 

Birtle y Engineering 
Suhrrdrary ol Great West Sleellndvrtrrer 



ELCO M I N I N G  LTD. 

SAMPLE: E B - , l 3 - 6  

LAB. NO.: 4030 

R.M. % ASH % V . M .  % 

0.9 6.2 26 .7  

December 1975. 

F . C .  % S .  % H.G. I .  

66.2 0.70 7 5  

I S I Z E  FR. I W. % 
CUllULAT I V E  

ASH % WT. % 1 ASH % 

65M X 0 

SINK-FLOAT A N A L Y S I S :  l / 4 "  X 65M 

5 .6  10.4 100.0 6.2 

COtlPOSlTE l / 4 "  X 65.11 F l o a t s  I? 1.50 S . G .  

P .  

I RUHR D I LATOMETER TEST 

SOFTEN I NG MAXIMUM MAX I HUE1 MAXIMUM 
TEMP. ( " C )  D I L A T A T I O N  CONTRACTION D I L A T A T I O N  

TEMP. (c ' )  % ph G.-NO. 

TOTAL 
Y I E L D  
% F.S. I .  

0.02 I 334  I 450 I I 5  I 162 I 1.060 I 

Birrley Engineering 
S w b r d s r y  of Great Weir Steel Inr(uilrre% 



ELCO M I N I N G  L T D .  

SAMPLE:  E B - 1 3 - 7  

L A B .  NO.: 4031 

R.M. % ASH % V . H .  % F.C.  % 5. % H . G . I .  

0 . 9  20.0 2 5 . 3  I 5 3 . 8  I 0 .34  I 99 

WT. % 

S I N K - F L O A T  A N A L Y S I  

wr. % 

1.40-  I .  50 

C U M U L A T I V E  
ASH B WT. % I ASH % 

1 .50-1 .601  2 . 6  

1 /4  X 6511 

65M X 0 

+1 .601  23 .3  

8 4 . 5  21 . o  8 4 . 5  21 .o  

15 .5  15 .9  100.0 20.2 

D e c e m b e r  1975. 

ASH 8 R.H. % 

4 . 3  2 .4  

22 .4  1.9 

34 .2  - 

V.M. % F .C .  % s. % 

3 0 . 3  63 .0  0 .59  

23.3 5 2 . 4  0 . 5 5  

- - - 

COMPOSITE 1/4" X 651.1 F l o a t s  @ 1.50  S.G.  

P .  

0 . 0 7  

T O T A L  
Y I E L D  

F.S. I .  

SOFTEN I NG MAX I11UM MAX I MUM MAX I MUM 
TEMP. ( " C )  D I L A T A T I O N  CONTRACTION D I L A T A T I O N  

TEMP. (C" )  % % G.-NO. 

382 445 22  107 1 . 0 5 3  

74.1 1 5 . 3  I 
76.7 I 6 . 3  I 

100.0 21.0 I 

RUHR D I L A T O M E T E R  T E S T  

Birtley Engineering 
Suhrirl~ary a l  Great We91 Steel lnduilnes 



- 

- 6 7  - 

R.M. % 

0 . 7  

ELCO M I N I N G  L T D .  

SAMPLE:  EB-1'3-8 

L A B .  NO.: 4032 

HEAD RAW A N A L Y S I  

ASH % V.11. % F . c .  % s. % H.G. I .  

1 7 . 7  2 6 . 3  55 .3  0 . 4 3  80 

S I Z E  FR.  

l / 4  X 65M 

65M X 0 

CUIIULAT I VE 
WT. % ASH % WT. % ASH % 

9 3 . 5  17.4 9 3 . 5  17.4 

6 . 5  18.4 100.0 17 .5  

S.G. 

1.50-  1 .60 I 1 1 31.3  I I +1.60 74 .4  

W. % A S H  % R.M. % 

Oec enib e r 1 9 7 5 . 

V.M. % 
C U M U L A T I V E  

F . C .  % s. % WT. % I ASH % 

31 .4  I 63 .6  I 0 . 5 9 '  I 7 7 . 0  I 3 .4  

- 

- 

2 3 . 6  I 51 .6  I 0 . 4 2  I 8 0 . 4  I 4 . 3  

- - 81.8 4 .7  

- - 100.0 17 .4  

P. 

COMPOSITE l /4"  X 65M F l o a t s  @ 1.50 S . G .  

SOFTEN I NG MAXIMUM MAXIMUM MAX IMUCl 
TEMP. ( " C )  D I L A T A T I O N  CONTRACTION D I L A T A T I O N  

TEMP.(C ' )  % % G.-NO. 

T O T A L  
Y I E L D  
% 

I 7 5 . 2  I 8 

F.S .  I .  

RUHR DI LATOMETER T E S T  I 

0 . 0 3  373 448 23 171 1.075 

Birtley Engineering 
Siibrrdiary ol Great West Steel lndurlner 



- 68 - 

R.M. % 

0 . 6  

ELCO M I N I N G  L T D .  

SAMPLE: E B - I  3-9 

L A B .  NO.: 4033 

ASH % V .H .  % F . C .  % S .  % H.G. I .  

42.8  2 0 . 9  35.7 0 .42  71 

IHEAD RAW A N A L Y S I S  

I S I Z E  FR.  I WT. % 

. 

C U M U L A T I V E  
ASH % WT. % I ASH % 

114 X 6 5 M  

65M X 0 

December 1975. 

92 .9  42.1 92 .9  42 .  I 

7 .1  35 .6  100.0 41 .6  

S.G. 

- 1 . 4 0  

m. % ASH % R . M . %  V . M . %  F . C . %  S . %  

4 0 . 7  7 . 2  1 . 4  30. 2 6 1 . 2  0 .76  

I .  4 0 - 1 . 5 0  6 . 5  24 .0  1 . 1  25.4 49.5 0 . 6 6  

I .  50- 1.60 5 . 5  34 .6  - - - - 

+l.60 47 .3  75 .5  - - - - 
L 

COIdPOSITE l /4"  X 651.1 F l o a t s  0 1.50 S . G .  

8 1/2 

T O T A L  r Y I E L D  

0.11 

\JT. % ASH % -1 
4 7 . 2  I 9 . 5  I 

% 100.0 

F.S .  I. 1 P.  

RUHR D I LATOMETER T E S T  

S O F T E N I N G  
TEMP. ( " C )  

373 

MAX I MUM 
D I L A T A T  I ON 
TEMP. (C" )  1 % 

MAX I MUM 
CONTRACT I O N  

454 24 

MAXIMUM 
D I L A T A T I O N  
0, 
/o 

200 

3 G . - N O .  

1 .077  I 

Birtley Engineering 
Ssbridrary of Great West Steel Indurtner 



ELCO M I N I N G  LTO. 

SAMPLE: E D - 1 4 - 1  

L A B .  NO.: 40311 

I S I Z E  FR.  I W. % 

HEAD RAW A N A L Y S I S  

C U l l U L A T  I V E 
A S H  % WT. % I ASH % 

I R.M. % 

T O T A L  
Y I E L D  
% 

22.6 

RUHR D I L A T O M E T E R  T E S T  

SOFTEN I NG MAXIMUM MAXIMUM MAX IMUM 
TEMP.( 'C)  D I L A T A T I O N  CONTRACTION D I L A T A T I O N  

F.S. I .  P. TEMP. (C" )  % % G.-NO. 

3 1 /2  0 . 0 5  337 449 17 130 1.060 

l / 4  X 6 5 M  

S I N K - F L O A  r F -  
I------- I -1.40 

1.50- 1.60 

+1.60 

November 20,  1975. 

65.6 

63 .9  

A N A L Y S I S :  l /4"  X 65M 

W. % A S H  % R.M. % V.M. % F.C.  % s .  % 

3 . 2  I 22.2 I 1.2 I 27 .0  I 49.6 I 1 .04  

2 .5  I 36 .2  I - 1 - 1 - 1 -  
I I I I I 

7 3 . 6  85 .2  - - - - 

20.7 I 6 .3  I 
23.9 I 3 . 4  I 
26.4 I 1 1 . 1  I 

100.0 I 65.6 I 

Birtley Engineering 
Subsidrarv of Grcar West Steel lndortr,es 



ELCO M I N I N G  L T D .  

SAMPLE: EB-'14-2 

L A B .  NO.: 4035 

R.M. % 

0.9 
A S H %  V . t . l . 8  F.C. % S .  % H . G .  I .  
3 2 . 7  25 .1  4 1 . 3  0 .57  611 

I S I Z E  FR.  I WT. % 
CUMULATIVE 

ASH % WT. % I ASH % 

N o v e m b e r  23,  1975.  

1 /4  X 65M 

65M X 0 

S I NK-FLOAT A N A L Y S I S  : I /4" X 65M 

S.G. Wr.  % ASH % R.M. % V.M. % F.C. % 5 .  % 

-1 .40  5 3 . 0  3 . 7  1 . 1  3 2 . 8  6 2 . 4  0 .87  

1.40-1.50 1 .o  7 . 0  1 .o 31 .7  6 0 . 3  1 . 1 7  

91 .5  36 .4  9 1 . 5  36 .4  

8 . 5  27 .8  100.0 35 .7  

COMPOSITE l / 4 "  X 651.1 F loa ts  @ 1.50  S . G .  

S O F T E l l  I NG 
TEMP. ( " C )  

T O T A L  
Y I E L D  
% 

MAX IMUM MAXIMUM MAX I MUM 
D I L A T A T I O N  CONTRACTION D I L A T A T I O N  

49.4  

I TEMP. (CO)  I z F.S. I. 

8 1/2 

% G.-NO. P .  

0 .02  
__ 

- 374 

C U M U L A T I V E  
WT. % ASH % 

5 4 . 0  

447 22 98 1 . 0 7 7  

54 .8  1 4 . 2  

100.0 I 3 6 . 4  

RUHR 01 LATOMETER T E S T  

Birtley Engineering 
Sebridiary 01 Greaf Werf Steel Industries 



ELCO I l l N l F l G  L T D .  

SAMPLE: EB-14 -3  

L A B .  NO.:  4036 

I S I Z E  FR. I W. % 

HEAD RAW A N A L Y S I S  

CUHULAT I V E  
ASH X WT. % I ASH % 

- 7 1  - 

T O T A L  

% 
YIELD 

November 2 0 ,  1975. 

F . S .  I. 

R.M. % ASH % V . H .  X F.C. % S .  % H . G .  I .  
0 .9  29 .7  I 5 6 . 0  88  

P. 

SOFTEN I NG 
TEMP. ("C) 

MAX I MUM 
D I L A T A T  I ON 
TEMP. (C") 

I 65M X 0 I 7 . 2  I 1 6 . 3  I 100.0 I 13.0  I 

MAX I MUM 
CONTRACT 101.1 
% 

S I N K - F L O A  

S.G. 

MAX I H U t l  
D I L A T A T  I O N  
% G.-NO. 

-1 .40  

1.40-1.50 

1.50- 1.60 

+1.60 

ANALYS I 

wr. % 

8 4 . 3  

5 .7  

2 . 7  

7 . 3  

: l / 4 "  X 651.1 

ASH % R.H. % V.M. '2 F .C.  % s .  % 

COI IPOSITE l / 4 "  X 65b1 F l o a t s  I? 1.50 S.G. 

83 .5  I 8 112 

CUNUL, 
WT. % 

8 4 . 3  

90 .0  

92.7 

100.0 

7 A S H  % 

RUHR D I LATOHETER T E S T  1 

1.068 + 
Eirtley Engineering 
Subr,d#ary of Great West Sfeellndurtrrer 



- 7 2  - 

WT. % 

ELCO M I N I N G  L T D .  

' SAMPLE: EB-14-4 

L A B .  NO.:  4037 

CUMULATIVE 
ASH % WT. % I ASH % 

HEAD RAW A N A L Y S I S  

R.M. % ASH 8 V.1'. % F.C. % s .  % 

1 1 /4  X 6 5 M  I 86.7 I 47.1 86 .7  I 47.1 I 

H . G . I .  

80 

S I NK-FLOAT ANALYS I 

WT. % 

1.40- 1.50 

: I /4" ) 

ASH % 

6 .3  

20 .6  

33.0 

R.M. % V.M. % F.C. % 

2.0 26.0 51 .4  

November 20, 1975. 

s .  % 

0.78 42 .4  7.8 

COMPOSITE l / 4 "  X 6 5 M  F l o a t s  0 1.50 S.G. 

RUHR DILATOMETER T E S T  

SOFTENING I MAXIMUM I MAXIMUM I MAXIMUM 
TEMP. ( " C )  I D I L A T A T I O N  I CONTRACTION I D I L A T A T I O N  

TEMP. ( C o )  % % 

373 I 437 I 15 1 148 

G.-NO. 

1.069 

Birtley Engineering 
Subrrdrary ol Great West Steel lodvrrrres 



ELCO M I N I  EIG L T D .  

SAMPLE:  EB-14-5 

L A B .  NO. : 4038 

I S I Z E  FR.  I WT. 4 ASH 4 

- 13 - 

C U M U L A T I V E  
WT. % I ASH % 

HEAD RAW A N A L Y S I S  

65M X 0 

R.M. % ASH % V . H .  % F . C .  % S .  % H . G . I .  

0.7 16.9 I 29.1 I 53.3 105 

14.8 13.4 I 100.0 I 15.8 

R.M. % V . M .  % 

I I I I 
1/4 X 65M I 85.2 I 16.2 I 85.2 I 16.2 

CUMULAT I V E  
F .C .  % s .  4 \.IT. % I ASH % S . G .  W .  4 ASH 8 

-1.401 83.11 4.0 

T O T A L  
Y I E L D  
% 

I .  40- 1.50 I 0.9 I 25.2 

RUHR D I L A T O l l E T E R  T E S T  

SOFTEN I NG MAX I HUM MAX I NUE1 M A X I M U M  
T E M P . ( " C )  D I L A T A T I O N  CONTRACTION D I L A T A T I O N  

F . S . I .  P .  TEMP. ( C " )  % % G.-NO. 

1.50-1.60 * 
71.6 

N o v e m b e r  20, 1975. 

~~ ~~ 

a 0.01 376 436 25 I90 1.060 

COMPOSITE l/4" X 65M F l o a t s  0 1 .50 S . G .  

Eirtley Engineering 
Subs;d;ary 01 Great Wesl Sfeel Inr l i , l l r re~  



ELCO M I N I N G  L T D .  

SAMPLE: ED-1b-6 

LAB.  NO.: 4037 

R.M. % A S H %  V . t I . %  F.C. % 
0.9 19.7 23.3 56. I 

- 74 - 

5.  % H . G .  I .  

0.61 69 

I S I Z E  FR. I WT. % 
CUHULAT I VE 

ASH % WT. % I ASH % 

1 / 4  X 6511 

65M X D 

S I NK- FLOA 

S . G .  

93.8 17.9 93.8 17.9 

6.2 11.2 100.0 17.5 

-1.40 

WT. % ASH 2 R.M. % V.M.  % 

1.40-1.50 

CUMULI 
F.C. % s .  % WT. % 

1.50-1.60 

SOFTENING 
TEMP. ( " C )  

302 

+1.60 

MAXIHUM MAX I 1lUEI 
D I L A T A T I O N  CONTRACTION 
T E M P . ( C " )  % 

442 16 

N o v e m b e r  20, 1975. 

75.4 I 2.1 I 1.2 I 28.3 I 67.9 I 0.73 I 75.4 

1.61 11.91 1.7 I 25.9 I 60.5 I 9.78 I 77.0 

I I I I I I 

IVE 
ASH % 

2.1 

2.3 

2.9 

17.9 

COMPOSITE 1/4" X 6511 F l o a t s  0 I .50 S.G. 

TOTAL 
Y I E L D  
n, 
4 

72.2 

F . S .  I .  

6 

P.  

0.01 

__ 

- 

RUHR D I LATOMETER TEST 

MAXIMUM 
D I L A T A T I O N  

13 

G . - N O .  

0.993 

Birtley Engineering 
Subrrhary ol Great Werl Stee l  lndurlrrer 



ELCO 11INIFIG L T D .  

SAMPLE: EB-14-7 

L A B .  NO. : 4040 

I S I Z E  FR.  1 WT. % 

- 7 5  - 

CUMU L A T  I V E 
ASH % WT. % I ASH % 

HEAD RAW A N A L Y S I S  

114 x 65M 

65M X 0 

R.M. % ASH 2 V . H .  % F.C. % s .  2 H . G .  I .  

0.3 27.0 I 56.9 76 

93.8 18.0 93.8 18.0 
6.2 16.3 100.0 17.9 

S . G .  

-1.40 

1.40- 1.50 

1.50-1.60 

+1.60 

WT. % ASH % R.M. % V.M. % 

77.7 4.1 1.2 30.7 

2.5 21.8 I .6 25.8 

1 . 1  33.8 - - 

18.7 74.1 - - 

F.C. % 

November 20,  1975. 

C U M U L A T I V E  
s .  % \JT. 8 I ASH % 

50.8 

- 

0.78 80.2 4.7 

- 81.3 5.0 

- 

T O T A L  
Y I E L D  
4 F.S.  I .  0 '  

- 100.0 18.0 

75.2 I 8 

RUHR D I L A T O H E T E R  T E S T  

M A X I N J M  

P .  

0.06 I 381 I 441 1 I7 

MAXIMUM 
D I L A T A T I O N  
% 

141 

4 
G . - N O .  

1 .obi 4 
Birtle y Engineering 
Subsrdrary 01 Great Werr Steel lndustner 



- 76 - 

R.M. % A S H %  V . t l . 2  F.C. % S .  % 
I . o  17.4 27.0 54.6 0.45 

ELCO t1 I N I NG LTD. 

SAMPLE: EB-14-8  

LAB. NO. : 4 0 8 2  

H . G . I .  

109 

November 20, 1975. 

I SIZE FR. I W .  % ASH % 
CUHULAT I V E  

WT. % I ASH % 

1 / 4  X 65M I 86.9 I 14 .4  86.9 14.4 

65M X 0 

SINK-FLOAT ANALYSIS: l /1i"  X 65M 

I I I I I I I I I 1 

COMPOSITE 1 /4"  X 6511 F l o a t s  @ 1.50 S . G .  

RUHR D I LATOHETER TEST f 

1 3 . 1  16 .2  100.0 1 4 . 6  

TOTAL 
YIELD 
% 

7 1 . 9  

Birtley Engineering 
Subsrdmy of Great West Steel loduitrm-i 

SOrTENlNG MAXIMUM M A X  I ElUll MAX I MUM 
TEMP. ( "C)  DILATATION CONTRACTION DILATATION 

F . S . I .  P. TEMP.(C" )  % % G . - N O .  

8 1/2 O . O G  3 8 2  4 4 5 17 139 1.063 



- 77 - 

R.M. % 

9.9 

ELCO I l l N l N G  LTD.  

SAMPLE: EB- 14-9 

LAB. NO.: It083 

A S H %  V . M . X  F .C.  2 S .  % H.G. I .  

27.9 2 3 . 3  47.9 0.74 79 - 

HEAD RAW ANALYSIS 

N 1 S I Z E  FR. I W. % ASH 8 WT. % I ASH % 

1/4 X 65M I 89.7 I 23.9 69.7 1 2 8 . 3  

TOTAL 
Y I E L D  
$6 

52.3 

November 2 0 ,  1975. 

RUHR DILATOMETER TEST 

SOFTENING MAXIE1UI.i MAX I MUM MAX IMUl l  
TEMP. ( " C )  D I L A T A T I O N  CONTRACTION D I L A T A T I O N  

F . S .  I. P .  TEMP. ( C " )  % % G.-NO. 

8 0.04 376 440 I 9  207 1.078 

SINK-FLOAT A N A L Y S I S :  l/4" X 65E1 

I I I I I I I I I I 

COIIPOSITE l/4" X 6511 F l o a t s  @ 1.50 S . G .  

Birt le y Engineering 
Soh$idrary ol Great West Sfeel l n d u r l r k s  



ELCO M I N I N G  L T D .  

SAMPLE: EB-14-10 

L A B .  NO. : 4084 

R.M. % 

- 73 - 

ASH 2 V.11. % F.C.  % S .  % H . G .  I .  

HEAD RAW A N A L Y S I S  

0 . 7  25.8  I 22.9  I 50.6  I 0.70  1 80 

I S I Z E  FR. I WT. % 
CU l lULAT I VE 

ASH % WT. % 1 ASH % 

S I N K - F L O A T  A N A L Y S I  

WT. % 

1 / 4  X 6511 

6 5 M  X 0 

1.50- 1.60 I* 

08.9  25 .9  88 .9  25.9 

1 1 . 1  18.0 100.0 25 .1  

N o v e m b e r  20, 1975. 

ASH % 
C U M U L A T I V E  

R.M. % V.M. % F.C. % s. % WT. % I ASH % 

9.81 0.9 I 23.1 I 61 .2  I .g6 I 61.1 I 9.8 

31.5 

69.0 
- 

- - - - 77 .O 13.0 

- - - - 100.0 25.9 

COMPOSITE l / 4 "  X 65t.l F l o a t s  @ 1.50 S.G.  

S O F T E N I N G  
TEMP. ( " C )  

T O T A L  
Y I E L D  
% 

MAXIElUM MAX I MUM 
D I L A T A T I O N  CONTRACTION 
TEMP. (C") 4 t= 64.5 

I 
8 1/2 0.04 i 

RUHR D I LATOMETER T E S T  

I I 

MAX 1MUI.I 
D I L A T A T I O N  
% 

210 

G.-NO. 

1.084 

Birtley Engineering 
Subsidiary of Great Werf Sleet lndur1r;er 



- 77 - 

R.M. % 

ELCO 1 1 I N I N G  L T D .  

SAMPLE: EB- 14- 1 1  

LAB.  NO.:  4065 

~ 

ASH 2 V.M. Y, F.C. % 8.  % H.G. I .  

HEAD RAW A N A L Y S I S  

0.7 32.6 I 20.8 I 45.9 I 0.66 1 70 

November 20, 1975. 

1 
~ 

I 

I SIZE FR. I WT. % 
CUMULAT I VE 

ASH % WT. % I ASH % 

114 X 65M 

65M X 0 

94.4 35.9 94.4 35.9 

5.6 21.4 100.0 35.1 

S.G. 

COMPOSITE l/4" X 65M F l o a t s  0 1.50 S.G. 

CUMULAT I V E  
WT. % ASH % R.M. '% V.M. % F.C. % s .  % WT. % 1 ASH % 

T O T A L  
Y I E L D  

F . S .  I. 

I 

-1.40 47.1 

1.40-1.50 9.1 

P .  

0.05 
~ 

- 

6.7 1 . 2  29.1 63.0 0.93 47.1 6.7 

25.3 0.8 24.2 49.7 0.78 56.2 9.7 

+1.60 

Birtley Engineering 
Ssbrrdrary 01 Grcr l  Werl Steel lndurlrrer 

40.1 72.6 - - - - 100.0 35.9 

S O F T E N I N G  
T E M P . ( " C )  

376 

M A X I  MUM MAX I MUM MAXIMUM 
D I L A T A T I O N  CONTRACTION D I L A T A T I O N  
TEMP. ( C " )  % % G.-NO. 

444 I5 233 1.079 



ELCO M I N I N G  L T O .  

SAMPLE: E B - 1 4 - 1 2  

L A B .  NO. : 4086 

0.9 

N o v e m b e r  20, 1975. 

43.5 I 18.8 I 36.8 I 0.6lt  I 76 

HEAD RAW A N A L Y S I S  

I S I Z E  FR. 1 LIT. % 

R.M. % I ASH 2 I V .M.  4 1 F.C. %; I 5 .  %; I H . G .  I .  

C U M U L A T I V E  
ASH % WT. % I ASH % 

1 /4  X 65M 

65M X 0 

96.0 32.3 96.0 32.3 

4 . 0  21 .6  100.0 31.9 

S.G. LIT. % ASH 8 R.M. % V.M. % 

I. 50- 1.60 H+--? 
CUMULAT I V t  

F . C .  % s .  % WT. % I ASH % 

COMPOSITE l / 4 "  X 65M F l o a t s  @ 1.50 S .G.  

-1 .40  

1.40-1.50 

T O T A L  
Y I E L D  

59.4 

56 .7  4.1 1 . o  

5 .2  18.6 0 . 9  

F . S . I .  

- 

9 

- - 100.0 32 .3  

P .  

0 .07  
___ 

- 

S O F T E N I N G  
T E M P . ( " C )  

376 

MAXIMUM MAX I MUM MAX I M U l l  
D I L A T A T I O N  CONTRACTION D I L A T A T I O N  
T E M P . ( C " )  %; % G.-NO. 

445 18 I99 1.075 

28.9 I 66.0 I 1 . 0 0  I 56.7 I 4 . 1  I 

- I -  1 - 1  63.9 I 6 .1  I 



- I l l  - 

R.M. % A S H %  

0 . 7  30. I 

ELCO M I N I N G  L T D .  

SAMPLE: EB- 15- 1 

LAB.  NO.: 3797 

V . f t . 2  F . C .  % s. % t 1 . G .  I .  

22.7 46 .5  0 .94  74 

October 2 ,  1975. 

I S I Z E  FR. I WT. % 
C U I I U L A l  I V E  

ASH % WT. % I ASH M 

1 / 4  X 6511 

65M X 0 

91.7 31 .1  91 .7  31.1 

8 . 3  29.7 100.0 31 .O 

S.G. 

I 1 .40-1 .50  I 6 . 4  I 2 3 . 3  I 0 . 7  t 23.0 1 53 .0  I 0 .90  I 53.7 I 8 . 3  I 

C u t i u L A r  I V L  
WT. ?. ASH % R.I.1. % V . M .  % F . C .  % s. s: WT. M I ASH % 

1 .50-1 .601  8 . 7  35 .1  - - - - 6 2 . 4  12.1 

COI IPOSITE 1/4" X 6gM F l o a t s  p 1.50 S . G .  

+1.60 37.6 62 .8  - - 100.0 31.1 - - 

G.-NO. 

1.078 

T O T A L  
Y I E L D  
2 

49.2 

Birtley Engineering 
St,hrrdirry of Grcal Weit  Steel  Indurlrter 

RUHR D I L A T O f I E T E R  T E S T  

S 0 FT EN I FIG MAX I PlUM MAX I MU11 MAX IMUI I  
T E N P .  ("C) D I L A T A T I O N  CONTRACTIOI I  D I L A T A T I O N  

F . S . I .  P .  TCf4P. (C') % 2 

8 1 / 2  0 . 0 5  376 443 25 270 



ELCO M I N I N G  LTD. 

SAEIPLE: E B - ' ~  5-2 

LAB. NO.:  3798 

R.M. 8 

1.0 

- 8% - 

A S H ? &  V . t I . Z  F . C .  % 5 .  % H . G .  I .  

31.5 19.9 47.6 51 72  

HEAD RAW ANALYSIS 

I S I Z E  FR. I W. 4 ASH % 
CUllULAT I V E  

WT. % I ASH % 

1 / 4  X 6511 I 90.3 I 35.4 9 0 . 3  I 35.4 

65M X 0 

October 2 ,  1975. 

9.7 27.0 100.0 34.6 

S I NK-FLOAT ANALYS I S : 1 /4" X 65M 

C O M P O S I T E  1 / 4 "  X 6gtl F l o a t s  P 1.50  S.G. 

TOTAL 
YIELD 
% 

50 .0  

--r +- 
RUHR D I LATOHETER TEST 

MAX IHUM 

373  

MAX I MU11 
0 I LATAT I O N  
% 

217 

G. -NO. 

1.053 

Birtley Engineering 
Sobsrdrary of Grrar Wcrl Slee t  Indurlrier 



ELCO I l l N I F I G  L T D .  

SANPLE: EB-15-3 

L A B .  NO.: 3733 

R.M.  % ASH 'L 

- 8 3  - 

V . V .  % F.C.  % s .  % 1 I .G .  I .  

October 2 ,  1975. 

0.7 I 7.1 I 26.6 I 65.6 I 1.06 122 

1 S I Z E  FR. I WT. 4 
CUi lULAT I V E  

ASH 2 WT. % I ASH % 

165M X O  1 1 1 . 2  1 1 1 . 1  1 100.0 I 7.7 I 

S I N K - F L O A T  A N A L Y S I S :  l / f b "  X 6511 

COMPOSITE l/4" X 6511 F l o a t s  p 1.50 S . G .  

T O T A L  
Y I E L D  
% 

83.7 
__ 

___ 

-T- RUHR D I L A T O i l E T E R  T E S T  I 
SOFTEH I NG MAX II fUM 
TEbIP. ( " C )  D I L A T A T I O N  

TCHP. ( C " )  

MAX I ilUE1 
CONTRACT I0f.I 
". 

23 

MAX IMUI I  
D I L A T A T I O N  
% 

284 

1 C. -NO.  

Birtle y Engineering 
Sobridrary o l  Grrar Weif  Steel  lndiirlries 



ELCO M I N I N G  LTD. 

SAMPLE: EB-15-4 

L A B .  NO.: 3800 

R . M .  % 

0 . 7  

IHEAD RAW A N A L Y S I S  

A S H  ?i V . I t .  % F . C .  % s .  % H . G .  I .  

33.7 20 .7  44.9 0 .73 78  

I S I Z E  FR. I LTT. 4 A S H  2 
CUi lULAT I V E  

\JT. % 1 A S H  % 
I I I I I I 

1/4  X 6511 92.5 33.5 92.5 33.5 
1 65M X 0 I 7 .5 I 30.0 1 100.0 1 33.2 I 

ASH % V.M.  % F . C .  % 

S I N K - F L O A T  A N A L Y S  

WT. 4 s. 4 

-1 .401  50.0 

2 2 . 7 '  

36 .0  

1 .40-1 .501 i:: 
1.50- I .  60 

+1.60 37.4 

0 . 7  22.8 53.8 0 .92  

- - - - 

October 2, 1975. 

6 .6 I 0 .8 I 27.9 I 64.7 I 1.07 

CO14POSITE i / 4 "  X 65tl F l o a t s  ?' 1.50 S . G .  

CUHULAT I VE 
\.IT. % I A S H  % 

50.0 I 6 . 6  I 
57.6 I 8 .7 I 

100.9 I 33.5 I 

RUHR D I L A T O I I E T E R  T E S T  

T O T A L  MAX Ib1UI.l MAX I HUH 
YIELD 
% F.S. I. P .  



ELCO M I N I N G  L T D .  

SAMPLE:  EB- 1.5-5 

L A B .  NO.:  3801 

R.M. 4 A S H  2 V . V .  X 

0.6 48 .3  16 .8  

I i E A D  RAW ANALYS I S  

F.C. 4 s .  % H.G. I .  

34.3  0 . 4 9  95 

I S I Z E  FR.  I WT. 2 A S H  % 
CUMULAT I V E  

WT. % 1 ASH % 

I 1 /4  X 65M I 91.1  I 47.4 I 91.1  I 47.4  I 
65M X 0 8 . 9  117.5 100.0 47.4 

S I N K- F L O A  
I 

V . M .  % I S . G .  
L U M U L A l  I V E  

F.C.  4 s .  % \JT. ?, I ASH 4 

t"" 1.40-1.50 

2 5 . 8  

22.0 

A I 4 A L Y S I S :  I / [ + ' '  X 6511 

R.M. 4 

35.2  67 .4  0.86 35 .2  6 . 1  

54 .7  0.64 40 .6  8 . 3  

I 1.50-1 .601  2.8 1 35 .6  1 - 

I + 1 . 6 0 1  5 6 . 6  1 7 6 . 0  I - 

October 2 ,  1975. 

T O T A L  
Y I E L D  

F . S .  I .  

37.0  8 1/2 

- I - I - I 43 .4  I 10.1 

- I - I - I 100.0 I 47.4  

COMPOSITE l /4"  X 6511 F l o a t s  (" 1 .50  S . G .  

RUHR D I LATOMETER T E S T  

SOTTEH I N G  MAXIElUl l  H A X  I H(Jl.1 MAX I f l U I I  
TEMP. ( " C )  D I L A T A T I O N  CONTRACTIOI I  D I L A T A T I O N  

P. TEMP. ( C ' )  '%, % G . - N O .  

Birtley Engineering 
S<,brrd,ary 01 ere.,, west S I P d  I"duStr,es 



ELCO M I N I H G  L T D .  

SAMPLE : EB-  1~5-6 

L A B .  NO. : 3802 

R.M. % 

HEAD RAW A N A L Y S I S  

A S H %  V . 1 l . X  F .C .  % 5.  % t1.G. I .  

ASH % 

S I Z E  A N A L Y S I S  
CUHULAT I V E  IFIT% 1 ASH % 1 WT. % I ASH 2 

R.II .  % V.M.  % F . C .  % s .  % 

S I N K - F L O A T  A I I A L Y S I  F-rT% 

T O T A L  
Y I E L D  
% 

48.1 

* 
1.50-  1 .60  

RUHR D I LATONETER T E S T  

S O F T E N I N G  MAX IElUfl M A X  I I.iUN MAX IMUEI 
TEMP. ( " C )  D I L A T A T  I ON CONTRACT IO1.1 0 I L A T A T  I ON 

G.-NO. F . S . I .  P.  TEMP. ( C " )  % 8 

9 0.04 389 1158 24 223 1.070 

October 2 ,  1975. 

7.8 1 1:: I 26:2 1 6 y . 3  io.;i 

54.9  0.77 22 .6  21 .7  

36.0 

C U H U L A l  I VE 
\JT. % I ASH % 

42 .2  I 7 .8 I 
52 .4  I 10.7 I 
55.8  I 12 .2  1 

100.0. I 35.2  I 

B i d e  y Engineering 
Scrhrrd,ary 01 Grral  Werl Stee l  lridurlrrer 



ELCO t1INIFIG L T D .  

SAMPLE: EB- 15-7 

L A B .  NO. : 3803 

R.M. 8 ASH 2 V . V .  X F . C .  % 5.  % H . G .  I .  

0.6 I 11.7 23 .6  64 .1  10 .71  I 66 

S I NK-FLOAT A N A L Y S  I 

wr. % 

1.40- 1.50 

I S I Z E  FR.  I WT. % 

1 .50 -1 .601  2.: 

CUl lULAT I V E  
ASH % WT. % I ASH % 

+ I . ~ o  I 7.8 

1 / 4  X 651-1 I 87 .3  

October 2, 1975. 

11.3 87.3 1 11.3 

: 1/11" X 6511 
CUblULAl  I V t  

ASH X R.M. % V.M.  X F.C. X s. % \JT. % 1 ASH % 

SOFTENING 
TEMP. ( " C )  

5.1 1 0 . 9  1 2 5 . 6  I 68 .4  l o . & 9  1 8 4 . 0  I 5.1 

EIAXII IUM t1AX I ElUI.1 
D I L A T A T  I O N  
TEMP. ( C " )  4: 

CONTRACT I014 

COMPOSITE 1 / 4 "  X 6511 F l o a t s  t' 1 . 5 0  S . G .  

39 1 

T O T A L  
Y I E L D  
% 

~ 

456 24 78.7 

F . S .  I .  

9 

P .  

0 . 0 8  

RUHR 01 LATOl lETER T E S T  
I 

FlAX IE1UtI 
D I L A T A T I O N  
% 

208 

G.-NO. 

Birtley Engineering 
Suhrrdiary o f  Great Wcrl Steel Industner 



ELCO t I I N I I I G  L T O .  

SAMPLE: EB- 15-8 

LAB.  NO.: 3804 

I S I Z E  FR. 1 W. % 

HEAD RAW A N A L Y S I S  

CUi lULAT I VE 
A S H  % WT. 8 I ASH 8 

- 88 - 

1 / 4  X 6511 

65M X 0 

October 2 ,  1975. 

9 3 . 6  33.1 93 .6  33.1 

6 . 4  37 .5  100.0 33.4 

R . M .  % A S H ? :  V . t j . %  F . C .  % s .  % 1 l . G .  1 .  

0 . 6  I 32 .6  I 19.8 

S . G .  Wr.  % ASH % R.11. % V.M. 8 
CUl lULAT I VE 

F.C. % s .  ? \JT. % I ASH Y, 

I - 1 . 4 0 1 5 4 . 9  1 4 . 5  1 0 . 7  

- 

- 

I 1.40-1 .501  4 .1  1 2 1 . 2  I 0 . 7  

- - 62.4  7 . 2  

- - 100.0 33.1 

1 1 . 5 0 - 1 . 6 0 1  3;:; 1 3 3 . a  1 I 
+1.60 76.0 

26.2 I 68.0 10.79 I 54.9 I 4.5  I 
2 1 . 2  I 56.9  10.73 I 59.0  I 5.7 I 

COI IPOSITE 1/4" X GStl F l o a t s  D 1.50 S . G .  

RUHR D I L A T O l l E T E R  T E S T  

TOTAL 
Y I E L D  
% 

55.2 

F.S. I .  

9 

P.  

0.09  
~ 

SOFTENING 
TEMP. ( " C )  

39 1 

MAX I M U M  
D I L A T A T I O N  
TEMP. ( C " )  

460 

11AXIt IUH MAX I t lU t1  
CONTRACTIOI I  D I L A T A T I O N  

c; . - NO. 

1.071 

Birtley Engineering 
Sob$rdtary o l  Great West Sreel l n d u t r r e s  



I S I Z E  FR. I \JT. Y, 
C.UI1ULAT I V E  

ASH 8 WT. % I ASH % 

1/4 X 6511 

65M X 0 

89.3 20.7 89.3 28.7 

10.7 37.2 100.0 29.6 

- 89 - 

ELCO I I I N I b I G  L T O .  

SAMPLE : EB- 1'5-9 

L A B .  110.: 3805 

October 2, 1975. 

HEAD RAW A N A L Y S I S  

s. % H.G. I .  
I I 

0.6 I 25.9 I 20.7 I 52.8 
I 1 I 

S I N K - F L O A T  A N A L Y S I  

!Jr. % V . t l .  % I F . C .  % 
CUblULAT I V t  

5 .  % WT. % I ASH % ASH 7, R.H.  % 

-1.401 63.6 4.1 I 0.8 26.6 I 68.6 0.66 I 63.6 I 4.1 I 
1.40-1.501 ::: 
1.50- 1.60 

20.5 I 0.8 21.8 1 56.9 + 79.4 +1.601 31.1 - 100.0 28.7 

C O l l P O S l T E  l/4" X 6511 F l o a t s  @ 1.50 S . G .  

RUHR 0 I LATOl lETER T E S T  

T O T A L  S O F T E H I N G  
Y I E L D  lE11P. ( " C )  
% 1 F . S . I .  1 P .  r- 
59.6 8 1 / 2  0.07 394 

MAX I t1UM 
O I L A T A T I O N  
TEMP. (CO) 

462 

MAX I blUb1 
CONTRACT I011 
% 

I9 

MAX IEIUII  
0 I L A T A T  I O N  
% 

227 

G . -140. 

1.072 

Birtley Engineering 
Subrrdrary ol Grral WPY,  Sfcel  Irrdurir,.nr 



ELCO I I I N I N G  L T D .  

SAMPLE: E B - 1 5 - 1 0  

L A B .  NO.:  3806 

I S I Z E  FR. 1 WT. 2 ASH 2 

HEAD RAW A N A L Y S I S  

CUl lUI 
WT. % 

I I I I 

31.3 I 19.4 I 48.6 10.66 I 97 

V.M. % 
CUllULAT I VE 

F.C. % s .  !% WT. % I ASH % 

I 1/4 X 65M I 88.2 I 31.9 I 88.2 

21 .o 

1 6 5 M  X 0 I 11.8 I 33.5 I 100.0 

55.0 0.81 56.6 6.2 

S I N K - F L O A  

Ts.c_- 
-1.40 

1 .40- 1 :50 

I .  50- I .GO t +I.GO 

A N f l L Y S I S :  1/11' '  X 6511 
I 

53.0 I 5.1 I 3.5 

39.7 1 68.5 I - 

O c t o b e r  2, 1975. 

24.9 I 66.5 I 1.35 I 53.0 I 5.1 

- l -  I - I 60.3 I 7.9 

- I - I - I 100.0 I 31.9 

COMPOSITE l / 4 "  X 65tl F l o a t s  f? 1.50 S . G .  

T O T A L  
Y I E L D  

F . S .  I .  

I RUHR D I LATOHETER T E S T  I 
S O r T E t l l N G  f I A X I M U I I  M A X  I MUII MAX I t1UH 
T E M P . ( O C )  DILATATION CONTRACTIOII DILATATION 

P .  TEMP. ( C ' )  % % G . - NO. 
~~~ 

0.06 394 453 24 101 I .045 

Birtley Engineering 
Subrrd,ary 01 Greal West S ~ e d  I,rdusfrr#r 



ELCO M I N I N G  LTO.  

SAMPLE: EB- 1'5- 1 1  

L A B .  NO.  : 3807 

I S I Z E  FR.  I W. %! 

IHEAD RAW A N A L Y S I S  

CUl lULAT I V E  
ASH % WT. % 1 A S H  %! 

0.5 I 7.8 1 24.0 I 67.7 
I I I 

S . G .  

-1 .40 

1.40-1.50 

5.  8 N . G .  I .  

W. % ASH % R. t l .  % 

91.1 4.5 0 .a 

2.7 20.2 0.9 

V . f I .  % 

I 65M X 0 I 7.6 1 10.3 I 100.0 I 8.2 I 

CUt lULAT I V E  
F . C .  % 5. r: WT. % I ASH % 

T O T A L  
Y I E L D  
% 

36.7 

I i.50-1.6oI 1 . 9  I 32.2 I - 

S 0 F T  EFI I FIG 
T E I l P .  ( " C )  D I L A T A T I O N  CONTRACTIOI I  

F . S .  I .  P. TEtlP. ( C " )  9% 

M A X  I t IUt I  M A X  I t l l l l l  

8 0.05 397 456 23 

C O l l P O S l T E  l / 4 "  X 6511 F l o a t s  i.' 1.50 S.G.  

MAX IMUt l  
D I L A T A T I O N  
% 

October 2, 1975. 

G.-N0.  

25:6 169:l 10.9; 1 9 1 . 1  I kr I 
21.6 57.3 0.79 93.8 

95.7 5.5 

- I - I - I 100.0 I 8.0 1 

7 RUHR D I LATOt lETER TEST 

252 I 1.061 

Birtley Engineering 
Sohrabar). O f  G,<af  well Steel  lnduslrrer 



ELCO M I N I N G  L T O .  

SAMPLE: EB-15-12 

LAB.  NO.: 3808 

R.M. % ASH ?; V . V .  4 
0 . 7  35.4 19.9 

- ')2 - 

F.C. 2 s .  % t1.G. I .  

114.0 0 . 7 1  85  

I S I Z E  FR. I m. ?: 
CUI lULAT I V E  

A S H  %, WT. % I ASH % 

1/4 X 65M 

6511 x o 

~ 

90.9 34.2 90.9 34.2 
9.1 35 .2  100.0 34.3 

S . G .  

COI IPOSITE 1/4" X 6511 F l o a t s  e 1.50 S . G .  

W .  % ASH %, R.11. % V.M.  2 

P.  

cui.iuLAr I v~ 
F . C .  % s .  % \JT. % 1 ASH % 

0.01 - 

-1.40 

1.40-1.50 

1 .50-1 .60  

+1.60 

October 2 ,  1975. 

48.6 3.3 0.8 

3 .0  21.1 0.7 

2.0 37.6 - 

46.14 67.2 - 

- 

- 

26.8 I 69.1 10.90 I 48.6 I 3.3 

- - 53.6 5 .6  

- - 100.0 34 .2  

19.6 I 5 8 . 6 '  10.61, ' I 51.0 I 4.4 

T O T A L  
Y I E L D  
% F . S .  I .  

RUHR D I LATOI IETER T E S T  

SOFTEN I N G  
TEMP. ( " C )  

I I A X  I HUM 
D I L A T A T I O N  
TEMP. (C") 

MAX I MUI.1 

G.-NO. 

1.068 

Birtley Engineering 
S s h r d r a r y  a/  Greal West Steel lnduslrrer 



ELCO M I N I N G  LTD. 

SAblPLE: EB- 15- I 3  

LAB. NO. : 3809 

R.M.  % 

I i E A D  RAW ANALYSIS 

ASH % V . t j .  % F.C.  B S .  % H . G .  I .  

- 93 - 

I S I Z E  FR. I WT. % 
CUllULAT I V E  

A S H  2 w1-. % 1 ASH % 

1 / 4  X 65M 

6514 X 0 

92.2 46.3 92 .2  46.3 

7.8 37.9 100.0 45.6 

October 2 ,  1975. 

S.G.  WT. % ASH % R.11. '% V . M .  % F.C. % 

-1 .40  3 3 . 4  6.8 0.8 23.0 69 .4  

1.40-1.50 8.6 21.2 0.7 20.8 57.3 

1 .50-1 .60  5.9 32.0 - - - 

- - +1.60 52.1 77 .3  - 

s .  4 

0 . 9 6  

0.90 

- 

- 

3 3 . 4  I 6.8 I 

TOTAL 
YIELD 
% 

100.0 I 46.3 1 

S O T T E I I I N G  MAXI I1UM M A X  I IlUEl MAX I HUM 
TEWP. ( " C )  DILATATION CONTRACTIOII DILATATION 

G . - N O .  F .S .  I .  P.  TEMP. ( C " )  S "/, 

C O M P O S I T E  l / 4 "  X 6511 F l o a t s  @ 1.50 S . G .  

RUHR OILATOIIETER TEST 

38.7 I 7 1/2 10.11 I 394 I 456 I 24 I 164 I 1.057 

Birtley Engineering 
Sabridiary " I  Great West Sreel IndrMrres  



ELCO M I N I N G  LTD. 

SAMPLE: EB-15-  14 

R.M. % A S H  2 V . V .  %: F . C .  7, 5.  % 

0 . 8  51 .8 16.0 31.4 0 . 5 4  

LAB. NO.:  3810 

H . G . I .  

85 

1 S I Z E  FR. I WT. 4 
CUMULAT I V E  

A S H  2 WT. % I ASH % 

1 / 4  X 6514 

65M X 0 

October 2, 1975. 

86.8 46.9 86.8 46.9 

13.2 3 4 . 8  100.0 45.3 

S.G. \.rr. % A S H  ?' R . M . %  V . M . 2  

-1 .40  40.6 4 . 3  2.1 24.2 

1.40-1.50 3 .1  19.1 1 . 3  21.1 

1.50-1.60 2.0 29.6 - - 

+1.60 54.3 80.9 - - 

CUI.1UL 
W T .  % F . C . %  S . %  

69 .[I 1.26 

58.5 1.09 

- - 

- - 

40.6 

SOrTEEI I N G  
TEIlP. ( " C )  

43.7 

45.7 

M A X  I MUM MAX I FlUll MAX IMUI I  
DILATATION CONTRACTION DILATATION 
TCMP. ( C " )  " 4, % G . - N O .  

100.0 

7 A S H  % 

4 .3  I 

46.9 I 
COMPOSITE 1 / 4 "  X 6511 F l o a t s  I! 1.50 S . G .  

TOTAL 
YIELD 

F .S .  I .  P. 
~ 

0 .05 __ 

RUHR D I LATOllETER TESl 

Birtley Engineering 
Sabrrdrary ol Great Wesl Sfeel lndurlrrer 



- 95 - 

R.M. '2 

0 . 9  

ELCO t l l N I F I G  L T D .  

SAMPLE: EB-  16- 1 

L A B .  N O . :  3680 

A S H 2  V . t l . X  F.C. %: 5 .  x t i . G . 1 .  

51.2 19.0 28.9 0 . 6 7  53 

HEAD RAW A N A L Y S I S  

1 S I Z E  FR. I wr. % A S H  2 
CUt lULAT I V E  

\JT. % I ASH 2 

1 / 4  X 6511 

65M X 0 

68.9 6 0 . 1  88 .9  60. I 

1 1 . 1  43.4 100.0 58.2 

September 30 ,  1375. 

F.S .  I .  

8 

S I N K - F L O A T  A W \ L Y S I S :  I/[+" X 6511 

RUHR D I L A T O I l E T E R  T E S T  

SOFTEN I NG MAX I blUM MAX I t lU I I  1lAX I t l U t I  
T E f l P .  ( " C )  O I L A T A T I O M  CONTRACTION D I L A T A T I O N  

P. TENP. ( C o )  %: '2 G . - NO. 

0.07  364 435 1 4 207 1.084 

COI IPOSITE l / 4 "  X 6511 F l o a t s  p 1.50 S . G .  

T O T A L  
Y I E L D  
% 

23.6 

I I I I I I I 

Birtley Engineering 
Sabrrdsary ol  Groat Wesf Stpe l  Ir?durlnes 



r 

R.M. % A S H %  V . f l . %  

0.9 30.3 26.5 

ELCO M I N I N G  L T D .  

SAMPLE: EB- 16-2 

L A B .  N O . :  3681 

F . C .  % 5. % 1 I . G . I .  

42.3 2.30 57 

- 76 - 

I S I Z E  FR.  1 WT.  X 
CUMULAl  I V E  

ASH % WT. % I ASH % 

1/4 x 6511 87.9 28.9 07.9 28.9 
I 65M X 0 I 12.1 I 37.2 I 100.0 I 29.9 I 

V . M .  % 

S I N K - F L O A T  A I W L Y S I  

WT. % 
C U H U L A l  I V t  

F.C. :I s .  % \JT. % I ASH % A S H  % R. t I .  % 

28.9 

0.3 I 0.8 

46.4 2.23 64.0 11.9 

69.0 

- 

- 

September 30, 1975. 

- - 73.2 14.3 

100.0 28.9 - - 

T O T A L  
Y I E L D  
% 

33.2 I 57.7 I 1.86 I 119.0 I 8.3 I 

RUHR D I LATOl lETER T E S T  

SOrTEEI I N G  M A X I I l U M  MAX I MUE1 MAX I Mull 
T E H P .  ( " C )  D I L A T A T I O N  CONTRACTIOIJ D I L A T A T I O N  

F . S .  I .  P .  TEMP. (C') X % G. -NO. 

56.3 6 l / 2  0.15 360 438 12 242 1.097 

Birtley Engineering 
Sirhstdmry o l  Gr r r t  W e ~ i  Steel Indusfrrer 



ELCO I I I N I N G  LTD. 

SAMPLE: EB-  16-3 

LAB. NO.: 3682 

R.M. % 

1.0 

I IEAD RAW ANALYSIS 

A S H %  V . t l . Z  F.C.  S s. % 1 I .G .  I .  

44.4 20.2 34.4 0 . 8 7  64 

- 37 - 

I SIZE FR. I Wl'. % A S t i  2 
CUllULAT I V E  

WT. % I ASH % 

1 / 4  X 65M 191.0  I 43.5 91 .0  I 43.5 

September 30, 1975. 

6 5 M  X 0 9.0 40.0 100.0 43.2 

SINK-FLOAT ANALYSIS: l / 4 "  X 65H 

I I I I I I I I I I 

C O M P O S I T E  l / 4 "  X 6511 F l o a t s  p 1.50 S . G .  

r-- 
TOTAL 
YIELD 

29.0 

F . S .  I .  1 P .  

RUHR D I LATOllETER TEST 

S O F T E I I I N G  
TEMP. ( " C )  

362 

1 IAXI I lUM M A X  I flUEl 
D I LATAT I ON 
T [ b l Y 4 Y )  1 % 27 

CONTRACT 1011 
MAX I MUM 
DILATATION 
% 

257 1.096 

Birtley Engineering 
S u h w i r r r y  01 Grrar WPII S ~ c e l  Induslrrei  



ELCO I I I N I N G  L T D .  

SAMPLE: EB-1,6-4 

L A B .  NO.: 3683 

R.M. % 

- ?8 - 

ASH ?: V . H .  X F . C .  % 5.  2 1 I . G .  I .  

I IEAD RAW A N A L Y S I S  

I S I Z E  FR. I WT. a 
CUt lULAT I V C  

ASt i  Z WT. % I ASH % 

1 / 4  X 6511 

65M X 0 

9 0 . 5  9 . 4  90.5 9.4 

9 .5  14.9 100.0 7 .9  

S I N K - F L O A T  A N A L Y S I S :  l / 4 "  X 6511 
I I I I 

V.M. % 

I .  40-1.50 

+ I  .60 

CUHULAT I V t  
F.C. % s .  :: WT. % I ASH % 

09.5 I 3 .3 I 1.2 

27 .4  

- 

- 

1.2 I 16.1 I 1.2 55.3 1.07 90 .7  3 . 5  

- - 91.7 3.7 

- - 100.0 9.4 **- 
T O T A L  
Y I E L D  
% 

September 30, 1975. 

RUHR O I L A T O I I E T E R  T E S T  

TEI IP.  (C") F.S. I .  P .  

31.0 I 65.4 I 1.08 I 89.5 1 3.3 I 

COI IPOSITE l / 4 "  Y, 65t l  F l o a t s  ! 1.50 S . G .  

1 8 2 . 1  I 8 1 / 2  ( ~ 0 . 0 1  I 364 I 446 

I l A X  I bIU11 
CONTRACT 101.1 
2 

27 

MAX ltlllll 
D I L A T A T  I ON 
"1 
I0 

194 

L . - NO. 
I .0a3 

Birtley Engineering 
Sobrrdrrry n l  Great Werl Sleet tnduslries 



ELCO 11 IN ING L T U .  

SAMPLE: EB-16-5 

L A B .  N O . :  3684 

1 S I Z E  FR.  I WT. % 

HEAD RAW A N A L Y S I S  

C U M U L A T I V E  
A S H  % WT. % I ASH % 

- 
- 19 - 

S . G .  

September 30, 1975. 

\dT. % ASH % R.11. % 

1 R . M .  % I A S H %  I V.f1. 4 I F.C. % I S .  % I H . G . I .  I 

V.M. % 
CUHULAT I VE 

F . C .  % s .  x WT. 4 I ASH % 

1 1/4 X 65M 1 9 0 . 1  I 40.6 I 90.1 I 40.6 I 

25.1 

- 

I 65M x 0 I 9.9 I 28.0 I 100.0 I 39.4 I 

7.8 

9.7 

52.0 0.60 46.3 

50.5 - - 

T O T A L  
Y I E L D  
a 
41.7 

I -1,40140.1 1 5 . 6  I 1.3 

RUHR D I L A T O H E T E R  T E S T  

S O F T E H I N G  MAXIMUM M A X  I bIU1.l MAX I t l U t l  
1EMP.  ( " C )  U l L A T A T l O M  C O N T R A C T l O l l  O I L A T A T I O N  

F . S . I .  P. T [h IP . (C" )  9 % G.-NO. 

7 1/2 0.10 368 4119 26 239 1.087 

1 1.40-1.50 1 ::: 1 :.:: 1 
1.50- 1.60 

+1.60 49.5 72.2 

30.2 I 62.9 10.83 I 40.1 I 5.6 

- I - I - I 100.0 I 40.6 

Birtley Engineering 
Sehirdrary of Gre.a WCII Steel  Indu$lrres 



ELCO M I N I E I G  L T D .  

SAMPLE: EB- 16-6 

L A B .  NO.: 3685 

R.M.  ?, A S H 2  V . H . 4  F . C .  4 
0.9 33 .5  23 .4  42.2 

S .  % t1 .G .  I .  

0.64  112 

I S I Z E  FR. 1 'dT. % 

I 1/4 X 65f4 I 92 .2  1 31.9 I 92 .2  I 31.9 I 

CUMULATIVE 
A S H  % WT. 2 I ASH % 

65M X 0 7 .8  28.5 100.0 31.6 

1 .40 -1 .501  6.8 1 23.3 I 1 . 1  I 25.0 

S.G.  \n. 2. ASH 2 

-1 .40  51.6 4.4 

1 .50-1 .601 5.4 1 3 4 . 7  I - I - 

R.M. % V . M .  % 

1 . 1  30.6 

+l.hO I 36.2 I 72.2 1 - I - 

SOFTEIJING 
TENP. ( " C )  

372 

September 30, 1975. 

M A X I M U l l  M A X  I FlUIl 
D I L A T A T I O N  CONTRACTlOt l  
T E M P . ( C o )  % 

448 23 

CUMULATIVE 
WT. % I ASH % 

63.9 10.95 

50.6 10.98 

- I -  = 
51.6 I 4.4 I 
58.4 I 6 . 6  I 

2Ikd 100.0 

COMPOSITE 1 / 4 "  X 651.1 F l o a t s  P 1.50 S . G .  

1 I RUHR D I LATOMETER TEST 

TOTAL 
Y I E L D  
x 

53.8 

MAX I HUI.1 
D I L A T A T I O N  
4, 

2 50 

G . - Id 0. 

1.084 

Birtley Engineering 
Scibvrdmy o l  Grra! West SIeelInduslr,es 



ELCO t l I N I N G  LTD. 

SAMPLE: EB-16-7  

LAB. N O . :  3770 

1 . o  

I-IEAD R A V  ANALYSIS 

17.5 I 23.4  I 58.1 10.54 I 68 

1 R . M .  % I A S H ' :  I V . H .  % I F.C. % I 5 .  ?, 1 H . G . I .  I 

1 S I Z E  FR. I L I T .  % 
CUMULATIVE 

ASH 2 WT. 8 1 A S H  % 

S . G .  

I 6511 X 0 I 9 . 4  I 23.9 I 100.0 I 17.6 I 

WT. % ASH % 

-1 .401  79 .5  I 3.0 

1:: 1 15.7 

1 .40-1 .501 

1 .50-1 .60  29.3 

+1.60 I 1 7 . 4 ,  I 79.9 

22.1 

October 1 ,  1975. 

F.C. x s.  x 

61.2 0 . 6 2  

- I -  - I -  
- I -  I -  I -  

79 .5  

81.7 

02.6 I 3 . 6  1 
100.0 I 16.9 I 

C O l l P O S I T E  1 / 4 "  X 65fl  F l o a t s  ? 1.50 S . G .  

RUHR DILATOIIETER 1EST I 
TOTAL PIAX I t l U i l  
YIELD 
% F .S . I .  P. 

PAX I I I U I I  I 
1.020 

Y I Z H  

Birt le y Engiri e erining 
Sebsdwry 01 Great West S f c d  Indesrrrer 



ELCO HINIF IG L T D .  

SAMPLE: EB-16-8  

L A B .  NO.: 3771 

I S I Z E  FR.  I WT. 4 

HEAD RAW A N A L Y S I S  

C U M U L A T I V E  
ASH % WT. % I A S H  % 

- 102 - 

1 / 4  X 6511 

6 5 M  X 0 

I I I 1 I 

0 . 8  I 33 .6  1 22.4 I 43.2 10 .66  

90.3 36.1 YO. 3 36.1 

9.7 24 .0  100.0 34.9 

MAX I HUII 
D I L A T A T  I OF1 
2 G .  - NO. 

October 1 ,  1975. 

S I N K - F L O A T  A N A L Y S I S :  I / [ t ' '  X 6511 

COMPOSITE 1 / 4 "  X 6511 F l o a t s  P 1.50 S . G .  

RUHR D I LATOI IETER T E S T  I I I I 
T O T A L  SOFTEN I NG 
Y I E L D  7EblP.  ( " C )  1 % 1 F.:.I. 1 P .  

48 .0  0.04 367 

MAX I ElUtl 
D I L A T A T I O N  
TEMP. ( C o )  

443 

MAX IblUb1 
CONTRACT I O t l  
% 

21 

Birtley Engineering 
Sirbtrd,ary 01 Gre.?, Werl Steel Indarlrkr 



t 

R.M. % A S H 8  V . f I . X  F . C .  % 

0 .3  31.6 22.6 45.0 

ELCO M I N I N G  L T D .  

SAMPLE:  EB-16-9 

L A B .  NO. : 3772 

5.  % H . G .  I .  

0 . 7 5  67 

- i n 3  - 

I S I Z E  FR.  I WT. % 
C U f l U L A T I V E  

ASH % WT. % I ASH X 

S.G. Wr. X ASH X R.M.  % V . M .  % F.C. 2 s. % 

- 1 . 4 0  56 .0  6 . 3  0 . 9  27.6 6b .7  0 . 9 2  

1.40-1.50 6 . 6  21.2 0 . 7  24 .2  53 .9  0 . 3 6  

October I ,  1975. 

CUHULAT I V E  
IJT. % ASH % 

56.0 6 .8  

62 .6  8 . 3  

1.50-1.60 

+ I  . 60  

2 .9  32 .  I - - - - 6 5 . 5  9 .4  

34 .5  73.9 - - - - 100.0 31 .6  

T O T A L  
Y I E L D  
8 F . S . I .  

59.2 8 1 / 2  

Bir t le y Engineering 
Suhrrd,rary 01 Gipal Werr Sfcelindertrrer 

RUHR D I LATOI IETER T E S T  

S O F T E l j  I NG MAX I M U M  MAX I blUM r1nx I HUH 
TEMP. ( " C )  D I L A T A T I O N  CONTRACTIOI I  D I L A T A T I O N  

G. - 140. P.  T E I l P .  (C') % % 

0.04  364 445 27 223 1.085 



ELCO I1 INING L T D .  

SAMPLE: E B - ] ~ - ~ o  

L A B .  NO.: 3773 

R.M. % 

0.9 

A S H %  V . l ! . %  F . C .  % S .  2, t1 .G.  I .  

3. I 26.3  63 .7  1.01 84 

I S I Z E  FR. I WT. 2 
CUl lULAT I V E  

A S H  X WT. % 1 AStl % 

L I I I 

1 / 4  X 65f I  

65M X 0 

October 1 ,  1975. 

93 .4  8 . 3  93 .4  8 . 3  

6 . 6  1 9 . 3  100.0 9 . 0  

S I N K - F L O A T  A N A L Y S I S :  1/11" X 6511 

T O T A L  
Y I E L D  
2 

07.7  

RUHR D I L A T O I I E T E R  T E S T  

S0rTEI.I I N G  I I A X  I111111 MAX I W I 1  N I X  I I IUII  
1 E M P .  ( " C )  D I L A T A T I O N  CONTRACT 1011 D I L A T A T I O N  

F . S .  I. P. TCHP. ( C " )  Yo % T-.-NO. 

8 1 / 2  0.07 364 447 28 193 1.083 

Birrley Engineering 
S u b r d r a r y  ol Groat West Steel lodarlrres 



ELCO M I N I N G  L T U .  

SAMPLE: E B - 1 6 - 1 1  

LAB. No.: 3774 

R . M .  % 

HEAD RAW ANALYS 1 S 

ASH ": V . V .  4 F . C .  2 s .  2 H.G. I .  

- 105 - 

S I Z E  FR. 
C U t l U L A T I V E  

WT. 4 A S H  8 WT. % ASH % 

1/4 X 65M 

65M X 0 

94.9 36.3 94.9 36.3 

5.1 34.0 100.0 36.2 

October I ,  1975. 

T O T A L  
Y I E L D  
% 

S I N K - F L O A T  A N A L Y S I S :  I / [ + ' '  X 6511 

RUHR D I L A T O I I E T E R  T E S T  

SOTTEPI I NG MAX IMUM M A X  I NU11 MAX I H l J l l  
TEMP. ( " C )  O I L A T A T I O E I  CONTRACTIOI I  D I L A T A T I O N  

F . S .  I .  P .  TCt lP .  ( C " )  % % G . - NO. 

C O l l P O S I T E  l / 4 "  X 6511 F l o a t s  F 1.50 S . G .  

47.4 8 0.05 370  45 1 15 184 1 . O G l  

Birrley Engineering 
Subsidiary of  Great West Sleet I,ir(urlr,er 



ELCO H I N I N G  L T D .  

SAMPLE : EB- 16- 12 

LAB.  NO.: 3775 

0.8 I 34.4 

HEAD RAW A N A L Y S I S  

21.8 I 43.0 10.76 81 

I S I Z E  FR. I WT. 24 
CUf lULAT I V E  

A S H  % W T .  % I ASH % 

I 1/4 X 6511 I 95.3 I 31.7 I 95.3 I 31.7 I 

S . G .  

-1.40 

1.40-1.50 

1.50-1.60 

I 65M X 0 I 4.7 I 21.1 I 100.0 I 31.2 I 

WT. % ASH 2 R.t l .  % 

62.0 4.4 1 .o 

4.1 18.3 0.9 

1.9 30.4 - 

S I N K - F L O A T  A N A L Y S I S :  l/4" X 651.1 
I I I 

M A X  I'MUM 
0 I L A T A T  101.1 
TEMP. ( C " )  

453 

M A X  I MUEl MAX I M U l l  
CONTRACT I011 
9: % G . - NO. 

24 118 I .058 

0 I L A T A T  I O N  

+1.60 I 32.0 I 86.3 I - 

October 1 ,  1975. 

V . M .  % 1 F . C .  % I 5 .  x 
26.5 I 68.1 10.75 

C u M u L 
\JT. % 

62.0 

66.1 

68.0 

100.0 

. I V E  
ASH % 

4.4 

5.3 

6.0  

31.7 

C O I I P O S I T E  1 /4"  X 6511 F l o a t s  (.I 1.50 S . G .  

RUHR D I L A T O M E T E R  T E S T  

I ::::':, 
1 63.0 

I 

F.S. I. 

8 1 / 2  

P. 

0.05 

S O F T E l l  I NG 
TEMP. ( " C )  

3c4 

Birtley Engineering 
Sirbrrdrrry of Great We?, S l e d  Ir,duiirrpr 



ELCO 1 1 I N I N G  L T D .  

SAM P L E : 

L A B .  110.: 3776 

E 6- 1 6 -  1 3 

R.M.  % 

0 . 7  

October I ,  1975. 

A S H Z  V . t ' . %  F.C. % s. % M.G. I .  

33.4 21 . o  44.9 0 .71  71 

HEAD RAW A N A L Y S I S  

I S I Z E  FR. I m. % A S H  2 
CUl lULAT I V E  

WT. 2 I ASH % 

65M X 0 I 7 .7 29.3 100.0 I 34.1 

5 I N K -  F L O A T  ANALYS I 

m. % ASH % 

- 1 . 4 0 1  49.0 

R . M .  % V . M .  % s .  % 

l . 4 0 - 1 . 5 0 /  %; 

I .5O- 1.60 

T O T A L  
Y I E L D  
% 

cI.60 I 36.0 

F . S .  I .  

SOFTEN I NG 
7EMP.  ( " C )  

6.8 I 1 . 0  I 26.0 I 66.2 10.77 

MAX I IIUM 
D I L A T A T I O N  CONTRACT 1011 
TEYP.  ( C " )  S: 

M A X  I MUII 

24.9 I 0.8 I 22.0 I 52.1 10.66 

375 

COMPOSITE 1 / 4 "  Y, 651.1 F l o a t s  @ 1.50 S . G .  

449 25 

P 

0.05 - 

CUMUL, 
LJT. % 

49.0 

58.2 

64.0 

100.0 

' I V E  
ASH % 

6 . 8  

9.7 

11.9 

34.5 

RUHR D I LATONETER T E S T  

MAX IHUII 
D I L A T A T  I ON 

G.-NO. 

1 .077 

Birtle y Engineering 
Suhwirarv 01 Great Weri See!  Indoil,rer 



ELCO M I N I N G  LTO. 

SAMPLE: EB- 17- 1 

LAB. NO. :  3501 

S I Z E  FRAC. WT. % 

l / 4 "  X 65M 93.1 

65M X 0 6.9 

August  1 4 ,  1975. 

CUMULATIVE 

ASH % ASH % R . M .  % V . M .  % F.C. 4 S .  % H . G . I .  WT. % 

19.8 0.9 28.0 51 .3  0.69 68 93 .1  19.8 

20 .4  100.0 19.8 - - - - - 

S I Z E  AN0 RAW ANALYSIS 

R.M. % V.M. % 

SINK-FLOAT ANALYSIS: 1 / 4 "  X 65M 

TOTAL 
YIELD 
% 

74 .5  

S . G .  

RUHE DILATOMETER TEST 

SOFTEN I NG MAXIMUM MAX I NJM MAX I MUM 
TEllP. ("C) DILATATION CONTRACTION DILATATION 

F.S. I .  P .  T E I W . ( ~ C )  % % G. -NO.  

8 0.21 367 448 2 4  237 1.088 

-1.40 

1.40-1.50 

I .  50-1.60 

ti . 60  

wr. % 

77.2 

2.8 

1.8 

18.2 

ASH % 

5.3 

25.2 

35.3 

75.3 

- I -  
- I -  

F.C. % 

62.0 

48 .4  

- 

- 

s .  % 

0.87 

0 .67  

CUMULAT I VE 
WT. % ASH % 

80.0 

81.8 1 6.6 

100.0 1 19.1 

C O M P O S I T E  l / 4 "  X 651: Floa t s  @ 1.50 S . G .  

Birtley Engineering 
Svbrldrary of Great Werl Steel Inrluslnes 



ELCO M I N I N G  LTO. 

SAMPLE: EB-17-2 

S I Z E  FRAC. WT. % ASH % R.11. % V . M .  % F.C. % S .  % 

l / 4 "  X 65M 97.2 25 .2  0.7 28.1 46.0 0 .69  

65M X 0 2 .8  28.0 - - - - 

- 107 - 

Auqust  14, 1975. 

CUtlULAT I V E  

H ' G ' l '  WT. % ASH % 

50 97 .2  25.2 

100.0 25 .3  - 

LAB. NO.: 3502 

SINK-FLOAT AIIALYSIS: 1 / 4 "  X 65M 

WT. % 

1.40-1.50 20.7 

1.50-1.60 12.5 

t1.60 1 1 1 . 4  

~~~~~~~~~~~~~ ~ ~ 

ASH % R . M .  % V . M .  % F.C. % S .  % 

12.5 0 .8  31.6 55.1 0.92 

65.3 I -  I - I - I -  

C O M P O S I T E  1/4" X 65t1 r l o a t s  @' 1.50 S . G .  - 

CUIIULAT I VE 7aq-m- 
5 5 . 4  1 1 2 . 5  

76.1 1 1 6 . 5  

88.6 119.6 

100.0 1 2 4 . 8  

TOTAL 
YIELD 

F.S.  I .  P .  - 
0.07 
__ 

RUHE DILATOMETER T E S T  

SOFTEN I NG 
TEMP. ("C) 

363 

MAX IMUM MAX I MUM HAXIMUM 
DILATATION 

G . - N O .  

204 

Birtley Engineering 
Sllhrirlrary O f  Grerl  west SlPellndurlrrer 



ELCO M I N I N G  L T D .  

SAMPLE: E B - 1 7 - 3  

S I Z E  FRAC. WT. % 

l / 4 "  X 65M 85 .0  

6 5 M  X 0 15.0 

- 1 1 0  - 

CUt lULAT I VE 

A S H  % 

20 .8  0 . 8  26.9 5 1 . 5  0.94 129 85.0 20 .8  

3 7 . 3  100.0 23.3 

ASH % R . t I .  % V.M. % F.C. % S .  % H . G . I .  WT. % 

- - - - - 

- 

A u g u s t  14 ,  1975. 

s .  % 

L A B .  NO. : 3503 

C U t l U L A T I V E  
WT. % I ASH % 

+ I  .60 

S I N K - F L O A T  A N A L Y S I S :  1/4" X 65M 

17.9 GO. 8 - - - 

-1.40 I 76 .2  I 4.9 1 1 . 9  I 31.2 I 62.0 

- 100.0 

I ,  40-1.50 I 4 . 2  I 21.9 I 1 . 1  I 27.8 I 49 .2  

1 9 . 6  

1.50-1.60 I 1.7 I 29.4 I - I - I - 

TOTAL 
Y I E L D  
% F . S .  I .  

RUHE D I L A T O M E T E R  T E S T  

MAX 1 MUM 
TEMP. ( " C )  D I L A T A T I O N  CONTRACTION MAXTI D I L A T A T I O N  G.-NO, 
S O F T E N I N G  M A X l M U l l  

P .  TEHP. ( " C )  % 

68.3 

1 .62  I 7 6 . 2  I 4.9 I 

8 0.03 367 412 23 53 1.050 

1.06 I 80.4 I 5.8 I 

Birtley Engineering 
Suhrfdiary of Greal Wesf S l e d  lndurlrier 



ELCO M I N I N G  LTD. 

SAMPLE: E B - 1 7 - 4  

LAB. N O . :  3504 

- 
CUHULAT I V E  

S I Z E  FRAC. W .  % A S H  % R.M.  % V . M .  % F.C. % S .  % H . G . I .  WT. % ASH % 

1/4" x 6 5 ~  95.1 22 .4  0.9 25.2 51.5 0.77 65 95.1 22.4 

- - - - - 100.0 22.3 65M X D 4.9 21.3 

- I l l  - 

S . G .  W. % ASH % R.M.  % V.M.  % 

-1 .40 78.8 3 . 5  0.9 30.2  

1.40- 1.50 1 . o  13.7 1 .o 27.9 

1.50-1.60 0 .5  21.6 - - 

+ I  . 60  19.7 86.6 - - 

August  14, 1975.  

F.C. % 

65.4 

57.4 

- 

- 

S I Z E  AND RAW ANALYSIS 

TOTAL 
YIELD 
% F . S .  I .  P .  

C O M P O S I T E  l / 4 "  X 6511 Floats @ 1.50 S . G .  

CUtlULAT I V E  
WT. % I ASH % s .  % 

I I 

0 . 9 5  I 78.8 I 3 .5  I 

RUHE DILATOMETER TEST 

SOFTEN I NG MAX IMUM MAX I HUM 1 YHf't::ZAYN I TEtWi7(OC) ~0N;MCTION 
MAX I MUM 
DILATATION 

1.015 

I 

Birtle y Engineering 
Sshrrdrary of Great West Steel Indurfner 



. 

S I Z E  FRAC. WT. % 

1/4" x 65t4 90 .0  

6 5 M  X 0 10.0 

ELCO M I N I N G  L T D .  

SAMPLE: EB-17-5 

L A B .  NO.:  3505 

C U I I U L A T I V E  

A S H  % ASH ?, R.M. % V.M. % F.C. % S .  % H . G . I .  WT. % 

15.7  1 .o 30 .5  52.8 1 . 6 4  79 90 .0  15 .7  

1 4 . 8  100.0 15.6 - - - - - 

~~ 

- 112 - 

R.M. % S.G. W. % ASH % 

A u g u s t  I l i ,  1975. 

CUElULAT I VE 
V.M. % F.C. % s .  % WT. % I ASH 8 

I .  40- I. 50 

1.50- I. 60 

+ I  .60 

S I N K - F L O A T  A N A L Y S I S :  1/4" X 65M 

4 . 9  2 4 . 3  0 .9  28.5 4 6 . 3  1 1 _ a 4  1 8 4 . 4  1 ;:; 
3 . 1  32.9  - - - 8 7 . 5  

12.5 56 .7  - - - 100.0 1 4 . 5  

TOTAL 
Y I E L D  
% F.S. I .  

76.0  7 1 / 2  

RUHE D I L A T O M E T E R  T E S T  
~. 

S O F T E N I N G  MAXIMUM MAX I !lUM I I A X  I MUM 
TEMP. ( " C )  D I L A T A T I O N  CONTRACTION D I L A T A T I O N  

P. T E t l P .  ( " C )  8 x G.-NO. 

0 . 1 2  36 1 448 28 241 1 .093  

Birtley Engineering 
Suhsidmrv of Greaf Werl Stee l  1ndurrr;eer 



- 113  - 

i 

C U M U L A T I V E  

ASH % S I Z E  FRAC. WT. % ASH % R.M. % V.M. % F . C .  % S .  % H . G .  I .  WT. % 

l / 4 "  X 65M 9 2 . 4  7 . 2  0.3 29 .3  62.6 0.78 76  92 .4  7.2 

ELCO M I N I I 4 G  L T D .  

 SAMPLE:^ EB-17-6 

L A B .  NO.:  3506 

65M X 0 

A u g u s t  1 4 ,  1775. 

- - - - - 7.6 13.3 100.0 7.7 

~~~~ 

S . G .  \dT. % ASH % R.M. % V .M.  % F .C .  % 

S I ' N K - F L O A T  A N A L Y S I S :  1 / 4 "  X 65M 

-1.40 

1.40- 1.50 

91.3 2.5 1 . I  31.1 65.3 

2.5 21.8 1 . 1  26.3  50.8 

I I I I I 

i-1.60 I 5.1 I 56.1 1 - 1 - I - 

r O T A L  
Y I E L D  

COMPOSITk  1 / 4 "  X 651: Floa t s  @ 1.50 S . G .  

86 .7  

F . S .  I .  

8 1 / 2  

- I 94.9 I 3 .4  

- I 100.0 I 6.1 

RUHE D I L A T O M E T E R  T E S T  

TEMP. ( " C )  % G.-NO. 

SOFTEN I NG MAX IMUM 
TEMP. ( " C )  D I L A T A T I O N  

P .  

11.083 

Birtley Engineering 
Sabsrdcary of Gieal  Wcrl Steel Indwilries 



A u g u s t  14, I 9 7 5  

S I Z E  FRAC. 

1/4" X 6 5 M  

65M X 0 

ELCO M I N I N G  L T D .  

SAMPLE; E B - 1 7 - 7  

L A B .  .NO. : 3507 

CUl lULAT I VE 

ASH % WT. % ASH % R.M. % V . M .  % F.C. % s .  % H . G . I .  ~ WT. % 

94.5 53.3 0 . 7  1 6 . 9  29.1 0.46 55 9 4 . 5  53.3 
- - - - - 5 .5  35.5 100.0 52.3 

S I N K - F L O A T  A N A L Y S I S :  l / 4 "  X 6514 

COMPOSITE I / l t ' '  X 651: F l o a t s  @ 1.50 S . G .  

TOTAL 
Y I E L D  
b 

25.5 

F.S. I .  

7 1/2 

SOFTEN I NG 
TEMP. ( " C )  

P .  
I 

0 .14  I 351 

RUHE D I I  

MAX IMUM 
D I L A T A T I O N  
TEMP. ( " C )  

398 

JTOMETER T E S T  

Birrley Engineering 
Substdiary of Great Welt Steel lodustrres 



- 1 1 5  - 

I 

S I Z E F R A C .  lli. % A S H %  

1/4" X 65M 95.6 1 2 . 5  
I 

ELCO MINING LTD. 

SAMPLE! E B - 1 7 - 8  

LAB. NO.: 3503 

CUMULATIVE 

ASH % R.M.  % V . M .  % F.C. % S .  % H . G . I .  WT. % 

0 .8  2 7 . 0  59.7 0 .71  7 5  95 .6  12.5  

S I Z E  AND RAW ANALYSIS 

- 6 5 M  X 0 I 4 . 4  1 1 2 . 8  1 

A u g u s t  14 ,  1975. 

- - - - 100.0 1 2 . 5  

0 

TOTAL 
YIELD 
% 

RUHE OILATOMETER TEST 

G . - NO. 
SOFTEN I NG MAXIMUM MAX I MUM 
TEMP. ( "C)  DILATATION CONTRACTION DILATATION 

F.S.  I .  P. TEMP. ( " C )  % 

85 .7  8 1 / 2  0 . 0 7  353 4 2 6  29  203 1.068 

~ 

SINK-FLOAT ANALYSIS: 1 /4"  X 6511 

COMPOSITE 1 /4"  X 651: Floa t s  @ 1.50 S . G .  

Birtley Engineering 
Subsidiary ol G m a f  We$, Steel lnrlullrler 



c 

S I Z E  FRAC. 

1/4" X 65M 

- I16 - 

C U M U L A T I V E  

ASH % WT. % ASH % R.M. % V.M. % F.C. % S .  % H . G . I .  WT. 8 I 
39.3 33.8 1 .o 22.4 42.8 0.62 37 89.3 33.8 

ELCO M I N I N G  L T D .  

SAMPLE; E B - 1 7 - 3  

L A B .  NO.:  3509 

6 5 M  X 0 

A u g u s t  14 ,  1975 

- - - - - 10.7 26.6 100.0 33.0 

S I Z E  AND RAW A N A L Y S I S  

S.G. WT. % 

-1.40 55.6 

1.40- 1.50 4.6 

1.50- 1 . 6 0  3.4 

CUHULAT I VE 
ASH % R.M. % V.M. % F .C .  % S .  % WT. % ASH % 

7.9 1.8 29.6 60.7 1.43 55.6 7.9 

26.3 1 . 3  24.6 47.8 1.04 60.2 9.3 

- - - - 35.5 63.6 10.7 

T O T A L  
Y I E L D  
% 

53.8 

RUHE D I L A T O M E T E R  T E S T  

SOFTEN I NG MAX IMUH MAX I ElUM MAX I MUM 
T E M P . ( " C )  D I L A T A T I O N  CONTRACTION D I L A T A T I O N  

F . S .  I .  P .  TEMP. ("C) % % G.-NO. 

8 0.03 348 40 1 29 213 1.057 

Birtley Engineering 
Subridrary o f  Great West Steel lnrlurrries 



- 117 - 

S I Z E  FRAC. 

l/4" X 65M 

65M X 0 

ELCO M I N I N G  L T D .  

SAMPLE; E B - 1 7 - 1 0  

L A B .  NO.:  3510 

C U M U L A T I V E  

ASH % WT. % ASH % R.M. % V .M.  % F .C.  % S .  % H . G . I .  ' WT. % 

94.8 17.5 0.8 26.5 55.2 0.99 - 94.3 17.5 

- - - - - 5.2 23.1 100.0 17.6 

August  14, 1975. 

S.G. 

-1.40 

I .  40- I .  50 

1.50-1.60 

+ I  .60 

W. % ASH % R.M. % 

31 .O 6.0 0.7 

4.6 22.0 0.7 

2.4 35.7 - 

12.0 82.5 - 

V.M. % 
CUI lULAT I VE 

F.C. % S .  % WT. % I ASH % 

30.2 63.1 1.02 81.0 6.0 

25.2 51.3 0.82 85.6 6.9 

COMPOSITE 1/4" X 651: F l o a t s  @ 1.50 S.G.  

- - - 88.0 I 7.7 
- 

Birtley Engineering 
Subrrhary 01 Gmat West Steel Indurmer 

- - 100.0 16.7 

T O T A L  
Y I E L D  
% F . S .  I .  P. 

RUHE D I L A T O M E T E R  T E S T  

SOFTEN I NG MAXIMUM MAX I MUM MAX I MUM 
TEMP. ( " C )  D I L A T A T I O N  CONTRACTION D I L A T A T I O N  

T E I l P .  ( " C )  % % G.-NO. 

81.1 8 1/2 0.07 362 426 28 191 I .064 
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S I Z E  FRAC. WT. % ASH % R.M. % 

1 / 4 " X 6 5 M  95.4  11.2 0.9 

6 5 M  X 0 4.6 8.7 - 

ELCO MINING LTD. 

SAMPLE; EB-  17- 1 1  

LAB. NO.: 3 5 3 4  

CUMULATIVE 

ASH % V . M .  % F.C. % S .  % H.G. I .  WT. % 

2 5 . 4  6 2 . 5  0 .67  70 95.4 1 1 . 2  

4 .6  1 1  . I  - - - - 

A u g u s t  14 ,  1'375. 

SOFTENING 
TEMP. ( " C )  

366  

MAX IMUM MAX I HUM 
DILATATION CONTRACTION 
TEMP. ( "C)  % 

448 31 

SINK-FLOAT ANALYSIS: 1/4" X 65M 

COMPOSITE 1/11'' X 651: F l o a t s  @ 1.50 S . G .  - 

TOTAL 
YIELD 
% 

89.3 

F.S. I .  + RUHE D I LATOMETER TEST 
r 

MAX I MUM 
DILATATION 
% 

183 

G.-NO. 

1.077 

Birtley Engineering 
Subwdrary a1 Great West Steel lndvslner 
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1/4" X 65M 

65M X 0 

ELCO MINI I4G LTD. 

SAMPLE: EB-17-12 

LAB. NO.: 3535 

95 .5  22 .2  0 .8  25.5 5 1 . 5  0.92 72 95.5 22.2 

4 . 5  16.8 - - 100.0 22 .0  - - - 

- 119 - 

ASH % 

August  111, 1975. 

CUWLAT I V E  
R . M . %  V . M . %  F . C . %  S . %  WT. % I A ' i H  % 

S I Z E  AND RAW ANALYSIS 

I I I I I I 1 I I CUMULATIVE 1 

7 . 6  

25 .7  

ASH % I S I Z E  FRAC. I WT. % I ASH % I R.M. % 1 V . M .  % 1 F.C. % I  S .  % 1 H . G . I .  I WT. % 
I , I 

0.7 29 .0  62.7 1.08 64.6 7 . 6  

0 . 7  24.3 49.3 1.17 74.7 10.0 

62 .8  

SINK-FLOAT ANALYSIS: 1 / 4 "  X 6 5 M  

- - - - 100.0 21 .9  

S . G .  I W. % 

SOFTENING 
TEMP. ( " C )  

-1 .40  I 64.6 

M A X I M U M  MAX I HUM MAX I MUM 
DILATATION CONTRACTION DILATATION 
TEIlP. ("C) % x 

1.40- 1.50 

I .  50- 1.60 

71.3 

t 1 . 6 0  I 13.3 

8 1/2 0 .06  373  446 24 239 1.079 

COMPOSITE 1 /4"  x 651: r i o a t s  F 1.50 S.G. - 

TOTAL 
YIELD 
% F . S .  I .  P .  G.-NO. 

Birtley Engineering 
Subsidiary of Great West Steel lndvrtrres 



ELCO M I N I N G  L T D .  

SAMPLE: EB-17-13 

L A B .  NO.:  3536 

S I Z E  FRAC. 

- 121 - 

C U M U L A T I V E  

ASH % WT. % ASH % R.M. % V.M. % F . C .  % S. % H.G.  I .  WT. % I 

A u g u s t  14, 1975. 

l/4" X 65M 
65M X 0 

S I Z E  AND RAW A N A L Y S I S  

90.0 21.4 0.G 27. I 50.9 2.17 90 90.0 21.4 

10.0 1 1 . 3  109.0 20. I t  - - - - - 

S.G. \a. % ASH % 

-1.40 68.7 5.2 

1.40- 1.50 5. I 23.5 

R.M. % 

1 . 1  

0 .3  

T O T A L  
Y I E L D  
% 

1.50-1.60 I 3.1 I 34.8 I - 

.- 
RUHE D I L A T O M E T E R  T E S T  

S O F T E N I N G  MAXIMUM MAX I MUM MAX I MUM 
TEMP. ( " C )  D I L A T A T I O N  CONTRACTION D I L A T A T I O N  

F . S .  I .  P .  T E H P .  ( " C )  % % G.-NO. 

V.M. % F .C .  % 

51.5 

66.4 

- I -  

8 1/2 0.05 379 45 1 26 56 1.033 

- I -  

s .  % 

1.08 

1.18 

CUHULAT I VE 

T 
68.7 I 5.2 

I 

73.8 I 6.5 

76.9 I 7.6 

100.0 I 20.4 

Birtley Engineering 
Svbsidrary 01 Great West Sleet tnduurlrie$ 
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S I Z E  FRAC. WT. % 

l / 4 "  X 65M 95 .4  

65M X 0 4.6 

ELCO M I N I N G  LTD. 

SAMPLE; E B - 1 7 - 1 4  

LAB. N O . :  3537 

CUMULATIVE 

ASH % 

30 .5  0 .7  22 .7  4 4 . 3  0.81 73 9 5 . 4  30.5 

22 .5  100.0 30.1 

ASH % R.M. % V . M .  % F.C. % S .  % H . G .  I .  WT. % 

- - - - - 

August  I!+, 1975. 

SINK-FLOAT ANALYSIS: 1 /4 "  X 65M 

C O M P O S I T E  l / 4 "  X 651: F l o a t s  @ 1.50 S . G .  - 

TOTAL 
YIELD 

F.S .  I .  

I 
SOFTEN I NG 
TEMP. ( " C )  

0.011 

RUHE DILATOMETER TEST 

MAX IMUt l  MAX I HUM MAX I MU14 
DILATATION CONTRACTION DILATATION 
T E t I P . ( O C )  % s, 

446 21 260 

G.-NO 

1.089 

Birtle y Engineering 
Subsidiary of Groat WesI S l e d  Industries 
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S I Z E  FRAC. 

l / 4 "  X 6 5 ~  

65M X 0 

ELCO M I N I N G  L T D .  

SAMPLE:  E B - 1 7 - 1 5  

LAB.  NO.: 353c  

LuriuLi4i i v t  

ASH % WT. % ASH % R.M. % V.M. % F.C. % S. % H . G . I .  WT. % 

92.9 19.2 0.8 2 4 . 2  54.4 1.20 95 92.9 19.2 

- - - - - 7 . 1  23.0 100.0 1 9 . 5  

SIZE A N 0  RAW A N A L Y S I S  

R.M. % V.M.  % 

A u g u s t  1'1, 1975.  

CUMULATIVE 
F.C. % S .  % WT. % I ASH % S . G .  W. % 

-1 .40 7 3 . 3  

1.40- 1.50 8 .4  

S I N K - F L O A T  A N A L Y S I S :  1 /4"  X 65M 

ASH % 

5 . 6  

22.2 0 .6  

1.50-1.60 I 2 .5  I 31.8 

22 .3  54.9 0 .93  81.7 7.3 

TOTAL 
Y I E L D  
% F.S.  I .  

0 . 7  I 27.4 1 66 .3  I 1 . 1 5 1  73 .3  I 5 . 6  I 

RUHE D I LATOMETER T E S T  

SOFTEN I NG MAX IElUM MAX I MUM MAX I MUM 
T E M P . ( " C )  D I L A T A T I O N  CONTRACTION D I L A T A T I O N  

G.-NO. P .  T E M P . ( " C )  % % 

- I - I - '  I - 1 8 4 . 2  I 8.0 I 

Birtle y Engine ering 
Subr,d,ary ol Gieaf West Steel indurlrrer 



ELCO MINING LTD. 

SAMPLE: E B - d 8 - l  

L A B .  NO.: 3579 

R.M. % 

0 . 8  

HEAD RAW A N A L Y S I S  

ASH % V.M. % F.C.  % 5. % H.G. I .  

17.11 25.9 55.9 1.04 79 

September 3. 1975. 

1 S I Z E  FR.  I W. % ASH % 
C U M U L A T I V E  

WT. % I ASH % 

1 / 4  X 6514 94.1 19.6 94.1 19.6 

5.9 65M X 0 22. I 100.0 19.7 

-1.401 73.1 

xr-riz- 
1.40-1.501 3k; 

1.~0h1.60 

+1.60 19.1 

73.3 

77.5 

80.9 

: l / 4 "  X 65M 
I 

5.0 

6.0 

7.2 

R.M. % * 
5.0 0 . 3  : 72.3 

28.4 

COMPOSITE l/4" X 65M Floats @ 1.50 S.G. 

65.8 1 .OG 

V.M. % F . C .  % S .  % 

24.7 

- 

51 .O 0.37 

- - 

MAX I MUM 
D I L A T A T I O N  
% G.-NO. 

100.0 I 19.6 

T O T A L  
Y I E L D  

P. 

0. I 1  
__ 

- 

RUHR D I L A T O M E T E R  T E S l  

S O F T E N I N G  
TEMP. ( "C)  

373 

MAX I MUM 
D I L A T A T  I ON 

MAX I MUM 
CONTRACT I ON 

TE::; ( C o )  1 % 1 4  

1.091 + 
Birtley Engineering 
Subr,drary of Great Wesf Sfeel lndurtrier 
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I R.M. % 1 A S H  % V . M .  4 F . C .  % 

ELCO M I N I N G  L T D .  

SAMPLE: Et3.18-2 

L A B .  NO.: 3580 

S. % 

HEAD RAW A N A L Y S I S  

1 . 1  26.2 23.2 I 49.5 I 0.64 
I I I 

23.4 I 88.6 I 23.11 I 
I S I Z E  FR. I W. 4 ASH % 

I 11.4 I 40.5 1 100.0 I 25.3 I 

C U M U L A T I V E  
WT. % I ASH % 

H . G . I .  4 

S.G. W .  % ASH % R.M. % 

-1.40 

1.40-1.50 

1.50-1.601 4.5 I 29.8 1 - 

64.9 6.5 0.9 

6.7 21.1 1 . n  
27.6 I 65.0 

COMPOSITE l/4" X 65M F l o a t s  @ 1.50 S.G. 

0.76 

T O T A L  
Y I E L D  

F .S .  I. 

24.3 

I 

53.6 0.72 

September 3, I975 

+1.60 

I I 

23.3 63.7 - 

V.M. % F . C .  % I S. % 

---+-I- 

C U M U L A T I V  E 
WT. % I ASH % 

64.9 1 6.5 

71.6 I 7.9 
I 

76.1 I 9.2 

1 n n . o  I 23.4 

I RUHR D I L A T O M E T E R  T E S T  T 

P .  - 

SOFTEN I NG 
TEMP. ( " C )  

374 

MAX I MUM 
D I L A T A T  I ON 

MAX I MUM 
CONTRACT I O N  

MAX I MUM 
D I L A T A T I O N  
% 

148 I .n7n 

Birtley Engineering 
Subrrdrary 01 Great West Steel Indurlriss 
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R.M. % ASH % V.11. % F.C.  % S. % 

0.8 33.9 22.9 42.4 0.94 

ELCO M I N I N G  L T D .  

H.G. I .  

75 

September 3, 1975. 

I S I Z E  FR. I WT. % ASH % 

SAMPLE: EB-18-3 

L A B .  NO.: 3581 

CUl lULAT I V E  
WT. % I ASH % 

1 / 4  X 65M 91.9 36.5 91.9 36.5 
I 65M X 0 8. I 41.2 100.0 I 36.9 

S.G. WT. % ASH % R.M. % V.M. % F . C .  % S. % 
CUMULAT I V E 

WT. % I ASH % 

-1.40 

1.40-1.50 

1.50-1.60 

39.9 6.3 0.7 29.4 63.6 I .27 39.9 6.3 

7.3 17.7 0.8 25.9 55.6 1.04 47.2 8.1  

6.0 35.2 53.2 1 1 . 1  - - - - 

Birtley Engineering 
Svbrrdrary of Greal W e d  Steel lndurfncr 

+1.60 - - - - 46.8 65.3 100.0 36.5 

TOTAL 
Y I E L D  
% 

43.4 

RUHR DILATOMETER TEST 

SOFTENING MAXIMUM MAX I MUM MAXIMUM 
TEMP. ( " C )  D I L A T A T I O N  CONTRACTION D I L A T A T I O N  

F.S. I. P .  TEMP. (C') % % G.-NO. 

7 1/2 0.05 378 1152 26 277 1.079 
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I S I Z E  FR. I LIT. % 

ELCO M I N I N G  L T D .  

SAMPLE: E B - 1 8 - 4  

L A B .  NO.: 3582 

C U M U L A T I V E  
ASH % WT. % I ASH % 

HEAD RAW A N A L Y S I S  

114 x 6 5 ~  9 1 . 1  23.0 91.1 

R.M. % ASH % V . H .  % F . C .  % s. % H . G .  I .  

0.7 21.5 I 27.7 I 50.1 71 

23.0 

65M X 0 6.9 13.9 100.0 22.2 

R.M. % 
C U M U L A T I V E  

V.M. ?, F.C. % s. % WT. % I ASH % } , -1.401 6::: 1 5.5 

I .  40-1.50 21.5 

S.G. W. % ASH % 

September 3, 1975. 

- 

- 

- - - 73.7 7.4 

- - - 100.0 23.0 

0.6 I 28.3 I 65.6 I 1.01 1. 66.8 I 5.5 I 

I +1.60 

0.8 I 24.1 1 53.6 I 0.87 I 71.1 I 6.4 I 

26.3 66.8 

TOTAL 
Y I E L D  
% 

COMPOSITE l/4" X 65El F l o a t s  !? 1.50 S . G .  

SOFTEN I NG MAXIMUM 
TEMP. ( " C )  D I L A T A T I O N  

F .S .  I .  P. TEMP. ( C " )  

64.8 7 1/2 0.05 367 452 

MAX I MUM 
CONTRACT 101.1 
% 

25 

MAX IMUM 
D I L A T A T I O N  

G.-NO. 

Birtley Engineering 
Svbrrdrary of Great West Steel lndusrnes 
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R.M. % ASH % 

ELCO M I N I N G  L T D .  

SAMPLE: EB-'l8-5 

L A B .  NO.: 3583 

V.M. % F.C.  % S .  % H.G. I .  

0.8 12.6 I 25.5 1 61 .1  I 1.08 I 83 

I S I Z E  FR. I WT. % 
C U M U L A T I V E  

ASH % WT. % I ASH % 

F 

114 X 65M 

65M X 0 

S I N K - F L O A T  ANALYS I x 
94.4 12 .5  94.4 12.5 

5.6 20 .7  100.0 13 .0  

+1.601 5.7 

ASH % R.M.  % V . M .  2 F . C .  % 
C U M U L A T I V E  

s .  % WT. % 1 ASH % 

8 . 5  I 0 . 7  I 27.3 I 63.5 I 1.12 

24.2 I 0.7 I 23 .4  I 51.7 I 0 .99  I 90 .7  I 9 . 0  I 
87 .7  I 8 .5  

35.3 I - I - I - 1 - I 94.3 I 10.0 I 

T O T A L  
Y I E L D  
% 

COMPOSITE l / 4 "  X 6 5 1  F l o a t s  @ 1.50 S.G.  

F . S .  I .  P .  

85.6 I 8 

S O F T E N I N G  MAXIMUM MAX I MUM MAX I MUM 
TEMP. ( " C )  D I L A T A T I O N  CONTRACTION D I L A T A T I O N  

T E M P . ( C o )  % % G.-NO. 

September 3 ,  1975. 

RUHR D I L A T O M E T E R  T E S T  

3.27 I 371 I 455 I 25 I 281 I 1.092 

Birtley Engineering 
Subrrdrary ol Great Werf Sleet Indr!rlrier 



ELCO MINING LTD. 

SAMPLE: EB- ' I8 -6  

LAB. NO.: 3584  

I S I Z E  FR. I WT. % 

HEAD RAW ANALYSIS 

CUIIULAT I V E  
ASH % WT. % I ASH % 

R.M. % ASH % V . M .  % F.C. % S .  % H.G. I .  

0 .8  17.8 I 23.5 I 57 .9  9 1  

114 X 65M 

S e p t e m b e r  3 ,  1975 .  

91 .0  16.1 11 . o  16.1 

65M X 0 9.0 17.3 100.0 16.2 

7 1 . 1  I 7 

SINK-FLOAT ANALYSIS: l / 4 "  X 651.1 

I I I I I I I I I I 

COMPOSITE l / 4 "  X 651-1 F l o a t s  @ 1 .50 S . G .  

0.01 377 

I I I RUHR DILATOMETER T E S l  

TOTAL SOFTEN I NG 
Y IELD TEMP. ("C) 
% 1 F.S. I .  1 P. 

MAX I MUM 
DILATATION 
TEMP. (Co) 

450 

MAX I MUM MAX IMUEI I 
G.-NO. 

1 .066  I 

Birtle y Engineering 
Sebsrdrary 01 Greal Well  Steel Indurlrfer 
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0 .9  19.6 23.0 I 56.5 I 0 . 6 4  

ELCO M I N I N G  L T O .  

SAMPLE: E B - . l 8 - 7  

LAB. NO.: 3585 

9 4  

HEAD RAW A N A L Y S I S  

I S I Z E  FR. 1 WT. % ASH % 

S . %  I H . G . I .  I 

CUIUJLAT I V E  
WT. % I ASH % 

11'4 x 6 5 ~  69 .3  l9..0 89.3 1 9 . 0  
I I I I I I 

65M X 0 10.7 2 1 . 4  100.0 i q . 3  

s. % 
CUMULA'T I VE 

WT. % I ASH % 

+ 1 . 6 0 (  20 .3  I 64.2  I - 

S .G.  WT. % 

- 1 . 4 0  69.1 

1.40-1 .50  6.0 

V.M. % I F . C .  % ASH % R.M. % 

4 . 9  1 .2  

18.8 1 . o  
25 .3  

22 .7  

- I -  

68.6 

57.5 

- I -  

TOTAL 
Y I E L D  
% F . S .  I .  

67.1 8 

September 3 ,  1975 

RUHR DILATOMETER T E S T  

SOFTENING MAXIMUM MAX I HUM MAX I MUM 
TEMP. ( " C )  D I L A T A T I O N  CONTRACTION D I L A T A T I O b I  

G.-NO. P .  TEMP. (C" )  % 4 

0 .04  382 456 24 97 1.056 

I 1 79 .7  1 1 
100.0 

Birr le y Engineering 
Subsrdmy a /  Greal Werr Steel Indurlrrer 



ELCO M I N I N G  LTD.  

SAMPLE: EB-18 -8  

LAB. NO.: 3586 

I R.M.  % I A S H  % v . r i .  F . C .  % s .  

. 
- 139 - 

H.G. I .  

0 . 8  21.4 22.2 I 55 .6  I 0.74 I 85 

S I Z E  FR. W. % ASH % 

114 X 6511 92 .0  23.5 

65M X 0 8.0 10.9 

September 3, 1975. 

CUllULAT I V E  
WT. % ASH % 

92.0 23 .5  

100.0 22 .5  

SINK-FLOAT A N A L Y S I S :  l / 4 "  X 6 5 M  

SOFTEN I NG MAX IMUlI M A X  IblUM 
TEMP.( "C)  D I L A T A T I O N  CONTRACTION 

TEMP.(C" )  % 

CDIIPOSITE 1 / 4 "  X 65M F l o a t s  @ 1.50 S . G .  

MAX IMUll 
D I L A T A T I O N  
% G.-NO. 

TOTAL 
Y I E L D  

F.S.  I. 

6 4 . 7  I 9 

- 

P .  

0.07  

CUMULATIVE 
WT. % I ASH % 

66.9 I 4.2 

70.3 I 5.0 

Birtley Engineering 
Suhvdrary ol Greet West S l ~ c l  Induslr!er 
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R.M. % ASH % V . N .  % F.C.  % 

ELCO M I N I N G  L T O .  

SAMPLE: EB;18-9 

LAB. NO.: 3537 

5 .  % H . G . I .  

HEAD RAW A N A L Y S I S  

I S I Z E  FR.  I WT. % ASH % 
CUt lULAT I V E  

WT. % I ASH 4 

1 / 4  X 65M 85.8  16.2 85.8 16 .2  

65M X 0 I 14.2 10.1 100.0 15 .3  

S I NK- F L O A  

T O T A L  
Y I E L D  
% 

7 3 . 6  

S.G. 

-1.40 

1.40-1 .50 

1.50- 1 .60 

SOFTEN I N G  MAX I MUM MAX I HUE1 MAX IMUM 
TEMP. ( " C )  D I L A T A T I O N  CONTRACT I O N  O I L A T A T  I O N  

F .S .  I .  P .  TEbIP . (C" )  % % 

e 0 .06  383 454 16 21 7 

+1.60 

A N A L Y S  I 

w. % 

83 .8  

2.0 

2.2 

12.0 

: 1 / 4 "  X 65M 
I I I 

ASH % 

23.6 0.9 22.0 53.5 

35.5 I - I - I - 

September 3 ,  1375 

0 .92  83.8 

0.69 85 .8  

- 1 88.0 

- I 100.0 

C O t l P O S l T E  l / 4 "  X 65Il Floa t s  @ 1 .50 S . G .  

RUHR D I L A T O I I E T E R  T E S T  

G.-NO. 3 
Birtley Engineering 
Subridmy of Great Werl S f e e l  Indurlrier 
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R.M. % 

0.9 

ELCO M I N I N G  L T D .  

SAMPLE:  EB- 18- I 0 

L A B .  NO.: 3588 

A S H %  V . t l . 8  F.C. % 5.  % H.G. I .  

34.4 20.4 44.3 0.64 73 

HEAD RAW ANALYS I S  

I S I Z E  FR. I WT. % 
C U l l U L A r  I V E  

ASH % WT. % I ASH % 

L I I I I I I 

65M X 0 7.1 20.6 100.0 35.3 

I 65M I 92.9 I 36.4 I 92.9 1 36.4 I 

- 100.0 36.4 

S I N K - F L O A T  ANALYS I 

E-TTT 
-1.401 36.1 

1.40-1.501 ;:: 
1.50-1.60 

+1.60 49.8 

: 11'4" X 65M 
I 

A S H  % I R.M. % 

7.2 I 0.6 + 35.3 

V.M. % F . C .  % + 
60.0 I - I - I - 

September 3, 1975 

0 .30  I 36.1 I 7.2 

COI IPOSITE 1/4" X 65t.l F l o a t s  @ 1.50 S.G. 

T O T A L  
Y I E L D  
% 

40.6 

F.S .  I .  P ,i" 
RUHR D I LATOMETER TEST 

TEMP. (C") 

MAX I MUM 
CONTRACTION 
n, 
4 

27 

MAX I MUM 
D I L A T A T I O N  
% 

230 

(;.-NO. 

1.067 

I 

Birf ley  Engineering 
Subsdrary 01 Greal West Steel lndusrrrer 



ELCO f l l N l N G  L T D .  

SAMPLE: E B - 1 9 - 1  

L A B .  N O . :  3686 

I S I Z E  FR.  1 WT. % 

- 113 - 

C U t l U L A r  I VE 
ASH X WT. % I ASH 8 

HEAD RAW A N A L Y S I S  

T O T A L  
Y I E L D  
8 

0.9 I 34.6  I 23 .9  I 4 0 . 6  10.60 I 63 

S O r T E t l l N G  M A X I l l U M  MAX I HUM MAX I ElUM 
TkMP.  ( " C )  D I L A T A T I O N  CONTRACT1011 D I L A T A T I O N  

F . S .  I .  P. T t t I P .  ( C " )  X 2 

1 65M X 0 6 .0  I 2 4 . 7  1 100.0 I 35.1 I 
S I N K- F L O A  

S . G .  

- 1 . 4 0  

1.40-1.50 

1.50- 1.60 

+ I .  60 

A N A L Y S I S :  l / I t ' '  X 6 5 M  

49.1 

6 .8  23.5 1 . 1  27 .2  

3 .3  I 35.5  I - I - 

September 30,  1975 

F . C .  % 

- I -  
- I -  

CUIIULI 
\JT. % 

49.1 

55 .9  

59.2  

100.0 

9 . 2  I 

COMPOSITE 1 /4"  X 6511 F l o a t s  P 1.50 S . G .  

RUHR DILATCII IETER T E S T  

52.5  1 7 1 / 2  I 0.18 1 366 I 451 I 25 I 233 

1 G.-NO. 

1.092 I 

Birtley Engineering 
Suhrrdrary a/  Great  W c r l  Steel lndvrrrrer 



ELCO 1 I I N I N G  LTO.  

SAMPLE: EB- 19-2 

L A B .  NO. : 3687 

R . M .  % 

I-IEAD RAW A N A L Y S I S  

A S H  ? V . f l .  X F.C.  % s .  %; tl. G .  I .  

- 134 - 

1 . o  I 25.7 I 26.1 I 47.2 I 1 . 1 5  

September 30, 1975 

105 

I S I Z E  FR. I W.  4 
CUf lULAT I VE 

ASH %; IJT.  % I ASH 2 

1 / 4  x 6511 

I 65M X 0 1 17.2 I 39.7 I 100.0 I 27.2 I 
82.8 24.6 82.8 24.6 

S I N K - F L O A T  A I I A L Y S I S :  I / l i ' '  X 65M 
I I I I I I 

s .  4 I S . G .  I MT. % I ASH % 1 R.M. % 
CU1IULAl  I V t  

WT. X I ASH % V.M.  Z, I F . C .  % 

1 .40-1 .50  

I .  50- I .60  

+ I  . 60  

2.7 19.0 1 .6  28.1 51.3 

1.7 27 .6  - - - 

29.9 70.1 - - - 

2.12 I 63.4 I 4.6 I 

COI4POSITE l / 4 "  X 6511 Floa t s  p 1.50 S . G .  

T O T A L  
Y I E L D  

F . S . I .  P .  

0.03 

RUHR 0 I LATOI IETER T E S l  I 
SOFTEIl I NG 
TEEIP. ( " C )  

372 

MAX ltlUI1 
D I L A T A T I O N  
TEMP. ( C " )  

450 

I l A X  INJI'l MAX I t1lJfI 
CONTRACT I O N  , 0 I L A T A T  I O N  

G . - 1.10 . 
1.078 
- 

Birtle y Engineering 
Sshsrdrary of Great West S ~ p e l  Inderirres 



ELCO t ( 1 N I N G  L T O .  

SAMPLE: EB-117-3 

LAB. NO.  : 3688 

R.M. % 

HEAD RAW ANALYS IS  

A S H ? ;  V . t l . %  F . C .  % s. % t1.G. I .  

- 1 3 5  - 

September 30, 1975. 

1 . o  I 24.3 I 2 8 . 1  I 46 .6  I 1.10 112 

I S I Z E  FR. I \ . I T . %  
C U M U L A T I V E  

A S H %  WT. % I ASH % 

S I N K - F L O A  

1.40- 1 . 5 0  

+I .60 

1 / 4  X 65M 

65M X 0 

A N A L Y S I S :  1 / 4 "  X 6511 

73.0 22.4 73.0 22.4 - 
27.0 24.6 100.0 23.0 

COMPOSITE l / 4 "  Y. 6511 F l o a t s  F 1.50 S . G .  

T O T A L  
Y I E L D  

F .S .  I .  -- RUHR D I L A T O H E T E R  T E S T  I 
I S O T T E N I N G  1 M A X l H U I I  1 WAXIMUII  I MAXIMUEI 1 I 

C O N T R A C T l O l l  I D I L A T A T I O N  I I 
G . - N O .  

TECIP.("C) I DILATATION I 
P. TLtlP. (Co) 2 % 

Birtley Engineering 
Sohrrd;ary 01 Greal West Steel  Inder lner  



ELCO M I N I N G  L T D  

SAMPLE: EB-19-4  

L A B .  NO.: 3689 

R.M. % ASH "5 V . H .  X F . C .  7, S .  % 1I .G.  I .  

I S I Z E  FR. I W.  8 
C U M U L A T I V E  

ASH % wr .  % I ASt l  % 

S I N K - F L O A T  A N A L Y S I S :  1 / 4 "  X 6 5 ~  

S . G .  W .  8 ASH 2. R.M. % 

13.3 94.0 13.3 
651.1 X 0 6.0  15.7 100.0 13.4 

1 / 4  X 6511 49.0 

- 

- 1 . 4 0 1  83.7 1 3 .5  I 1 .4  

COMPOSITE l / 4 "  x 6511 Float- ,  p 1.50 S . G .  

T O T A L  
Y I E L D  

80 .3  

F . S .  I. 

8 1/2 

P .  

0.07 
__ 

~ 

September 30, 1975. 

C U H U L A 1 ~  I VE 
V.M. % F.C. 8 s .  s; \JT. % I ASH % 

I I I I 

31.3 I 63.8 I 1.20 I 83.7 3.5 
I I I I 

28.8 59.2 1.17 I 85.4 I 3 . 6  

I - I 100.0 I 13.3 I - I -  

RUHR D I L A T O I I E T E R  T E S T  

SOFTEN I NG 
TEMP. ( " C )  

364 

MAX I MUM 
D I L A T A T  I Oh1 
TEMP. (C') 

453 

MAX I NUM MAX I I IU I I  

G.-NO. 

26 I 223 I 1.094 

Birtley Engineering 
Sr16rkilzry ol Great Werl Steel Induptrres 



~- 

- 137 - 

R . M .  % 

ELCO 11 I14 IHG L T D .  

SAMPLE: EB-19-5 

L A B .  N O .  : 3690 

A S H ? ;  V . t l . %  F . C .  % I 1 . G .  I .  

September 30, 1975. 

I S I Z E  FR. I W. 8 

HEAD RAW A N A L Y S I S  

CUIIULAT I VE 
ASH % WT. % I ASH % 

1/4 X 6511 I 93.1 I 3.4 93.1 I 8.4 

65M X ,  0 6.9 8.7 100.0 8.4 

S I N K - F L O A T  A N A L Y S I  

ASH 7, 

-1.401 89.5 

R . M .  % V . M .  % F .C.  % s .  8 

1.40-1.50) 0.8 13.7 I 1.2 1 23.5 1 61.6 10.71 

20.1 I - I - I -  I -  
=TTl 90.3 

90.8 I 2.8 I 

COMPOSITE 1/14'' X 6511 F l o a t s  P 1 .50 S.G. 

RUHR D I L A T O I I E T E R  T E S T  

T O T A L  SOFTEPIING 
Y I E L D  T E I l P .  ( " C )  
% 1 F . S . I .  1 P .  

84. I 8 1/2 0.05 369 

MAX I l l U M  
D I L A T A T  I O N  
TEMP. ( C ' )  

446 

MAX I NU11 MAX I HUI I  

24 209 

G.-NO 

1.081 



ELCO M I N I N G  L T D .  

SAMPLE: EB-19 -6  

LAB.  NO. : 3691 

R.M.  % A S H Z  

0 . 8  10.5 

- 
V . f l . %  F .C .  % S .  ?' t1.G. I .  

30 .4  58 .3  0 .87  75 

S I Z E  FR.  
CUHULAT I VE 

WT. % A S H  2 IJT. % I ASH '2 

S I N K - F L O A T  ANALYS I 

WT. 2 

65M X 0 

1 1 . 4 0 - 1 . 5 0 1  3.5 

6 . 2  13.0 100.0 9.7 

I +1.601 7.0 

A S H  '2 

4 .3 

21.7 

September 30, 1975 

CUI.lULAT I Vk 
R.11. % V.M. % F .C .  ?' s. % \JT. % ASH % 

1.3 31.6 62.3 1.08 87.5 4.3 

1 . o  27.3 50.0 0 .83  91 . o  5.0 

62.4 - - - - 100.0 9 . 5  

COI IPOSITE * 1 / 4 "  X 6511 F l o a t s  ! 1.50 S . G .  

MAX I11Uf1 
C O N T R A C T l O l l  
?' 

T O T A L  
Y I E L D  

MAX I MU11 
D I L A T A T I O N  
?' 

RUHR DILATCII IETER TEST I 

F . S .  I .  

8 

P.  

0.06 
__ 

__ 

S 0 FTEN I NG 
TEMP. ( " C )  

366 

M A X I f l U f l  
D I L A T A T I O N  
TE!lP. ( C " )  

449 20 I 234 

G.-NO. 

1 .094 

I I I I 

Birtle y Engineering 
S,,brrdlrary o l  G ~ r a r  West Sfeel l n d u r f r r e  



I S I Z E  FR. I WT. 2 ASH % 
CUIlULAT I VE 

WT. % I ASH % 

1 / 4  X 6511 

65M X 0 

9 5 . 5  14.8 95.5 14.8 

4.5 15.0 100.0 14.8 

P .  

0.03 

SOFTEHING f lAX I i lU I1  MAX I bIUI,l 
TEMP. ( " C )  D I L A T A T I O N  CONTRACTIOII 

T E M P . ( C o )  % 

366 448 2; 

ELCO M I N I N G  L T D .  

SAMPLE: EB- 19-7 

LAB. No. : 3692 

September 30, 1975. 

HEAD RAW A N A L Y S I S  

I I I I I 

0 . 8  I 15 .2  1 27.5 I 56.5 I 1.08 I 63 

SII.IK-FLOAT A N A L Y S I  

wr. x ASH 2 R.11. % 

- 1 . 4 0 1  72.9 5.6 I 0 . 9  30.0 I 63.5 I 1.10 72 .9  I 5.6 I 
1 .40-1 .501 1::; 

1.50-  1 .60 

23.9 1 1.0 25.8 1 49 .3  I 1 .08  83.6 I 7.9 I 
-3+ 52.9 

86.7 I 8 .9 I 
+ 1 . 6 0 1  13.3 100.0 I 14.8  1 

COf lPOSlTE l / 4 "  X 651.1 F l o a t s  :.' 1 .50 S . G .  

RUHR D I LATOIIETER TEST I 
TOTAL 
Y I E L D  
% 

MAX IMUI'I 
D I LATAT I OF1 
% 

219 

F . S .  I .  G.-NO. 

1.089 79.8 7 

Birtley Engineering 
Swhsrdrary of Great Wcrf Slee t  Ind,irtner 



h m m 
Y 

I 



- 1'10 - 

R.M. % 

0.7 

ELCO M I N I N G  L T O .  

SAMPLE: E B - 3 1 - 1  

L A B .  NO.: 4524 

A S H %  V . M . 4  F . C .  % 5 .  % H.G. I .  

15.6 21.2 62.5 1.05 107 

HEAD RAW A N A L Y S I S  

65M X 0 13.6 11.0 100.0 14.7 

CUIIULAT I VE 
W. % ASH % WT. % I ASH % 

S.G. 
CUMULATIVE 

WT. 2 ASH % R.M. % V.M.  % F .C.  2 s .  % WT. % ! ASH % 

D e c e m b e r  8, 1975. 

-1.40 

1.40-1.50 

1.50-1.60 

+1.60 

75.4 4.8 1.9 22.5 70.8 0.98 75.4 4.8 

7.5 18.1 2.2 19.5 60.2 0.89 82.9 6.0 

3.1 29.9 86.0 6.9 

14.0 66.9 100.0 15.3 

- - - - 
- - - - 

TOTAL 
Y I E L D  
% 

71.6 

COMPOSITE l/4" X 65tl F l o a t s  @ 1.50 S.G. 

RUHR DILATOMETER TEST I 
SOFTENING MAXI t lUM MAXIMUM MAXIMUM 
TEMP. ( " C )  D I L A T A T I O N  CONTRACTION D I L A T A T I O N  

F . S . I .  P. T E M P . ( C " )  4 % G.-NO. 

7 0.11 411 457 7 54 1.043 

Birtle y Engineering 
Sebrrdrarv 01 Greal Weir Srcel hdurrner 



- 1 4 1  - 

I S I Z E  FR. I WT. % 

ELCO M I N I N G  L T D .  

SAMPLE: E B - 3 1 - 2  

L A B .  NO.: 4525 

CUMULAT I VE 
ASH % WT. % I ASH % 

HEAD RAW A N A L Y S I S  

MAX I MUM 
D I L A T A T I O N  
% 

R.M. % ASH % V . V .  2 F . C .  % 5 .  % H.G. I .  
0.7 I 31.5 18.1 I 49.7 88 

G . - N O .  

. ,  
S I N K - F L O A  
I 

-1.40 

1.40- 1.50 

D e c e m b e r  8 ,  1975 

A N A L Y S I S :  l/4" X 65M 

COMPOSITE l/4" X 651.1 F l o a t s  F 1.50 S . G .  

T O T A L  
Y I E L D  

56.0 0.04 

RUHR D I LATOMETER T E S T  

S O F T E N I N G  1 MAXIMUM 1 MAXIMUM 
TEMP. ( " C )  I D I L A T A T I O N  I CONTRACTION 

TEMP. (C" )  ?, 

402 I 457 I 15 

Birrley Engineering 
S v b n d m y  ol Grear W a r  Steel lndurlrier 



- 1'12 - 

R.M. % 
0 .7  

ELCO t i I N I N G  L T D .  

SAMPLE: EB-3 '1-3 

L A B .  NO.: 4536 

A S H %  V . t t . 2  F .C.  % S .  % H . G .  I .  

2 5 . 2  18.1 55.2  0 . 6 8  87  

I S I Z E  FR.  I WT. % 
CUIWLAT I V E  

ASH % WT. % I ASH % 

65M X 0 

S I N K - F L O A T  A N A L Y S I S :  l / 4 "  X 6511 
I I I I I 

9 . 7  20.1 100.0 24 .6  

19 .8  18 .9  

MAXIMUW 
CONTRACT I O N  
% 

+1.60 26 .4 ,  65 .4  - - 

MAX IMUM 
0 I L A T A T  I ON 
% G.-NO. 

COMPOSITE l /4"  X 65t.l F l o a t s  @ 1.50 S.G.  

T O T A L  
Y I E L D  

F . S .  I. 

December 8 ,  1975.  

F.C. % s .  % 

0.84 55.1 

59 .4  0 .81  67 .0  8 .5  

RUHR D l L A T O I l E T E R  T E S T  I 

P .  TEMP. (C')  

Birtley Engineering 
Sehridiary ol  Great West Steel Indurtr,es 



- I ' i j  - 

R.M. % 

ELCO E l l I $ l N G  L T D .  

SAMPLE: E B - 3 1 - 4  

L A B .  NO.: 4527 

A S H %  V . t j . %  F.C. % s .  % H.G.  I .  

HEAD'  RAW ANALYS I S  

I S I Z E  FR. I WT. % 
C U M U L A T I V E  

ASH % WT. % I ASH % 

114 X 65M 

65M X 0 

90.5 24 .3  90.5 24 .9  

9 .5  21.6 100.0 24 .6  

S I N K - F L O A  
I 

W. % 

60.4  

9.9 

5 . 0  

24 .7  

-1.40 

1.40-1.50 

+ I  .60 

ASH % R.M. % V.M. % F . C .  % 

5 .9  1 . o  20.9 72.2 

20.7 1.3 18.8 59 .2  

31.9 - - - 

71.8  - - - 

P. 

0.07 

D e c e m b e r  8,  1975. 

RUHR D I L A T O M E T E R  T E S T  

SOFTEN I NG MAX INUM MAXIMUM MAXIMUM 
TEMP. ( " C )  D I L A T A T I O N  CONTRACTION D I L A T A T I O N  

T E M P . ( C O )  % % G.-NO. 

413 468 18 22 1.006 

COI IPOSITE l / 4 "  X 6514 F l o a t s  0 1.50 S . G .  

T O T A L  
Y I E L D  

F.S. I. 

63.6  I 8 

I 

C U M U L A T I V E  
s .  % 

0 .87  70.3 8.0 mi 
100.0 

Birtley Engineering 
Subrrdary  01 Grrar West  Steel Induslrres 



ELCO M I N I N G  LTD.  

SAMPLE: EB-31-5 

LAB. NO.: 4528 

0.7 

HEAD RAW ANALYSIS 

' 1 2 . 7  I 18.9 I 67.7 1 0.55 I 93 

D e c e m b e r  8 ,  1975. 

I S I Z E  FR. I WT. % ASH % 

I R.M.  % 

CUMULAT 1 VE 
WT. % I ASH % 

A S H %  I V.1'. % I F.C. % I S.  % I H . G . I .  I 

1 /4  X 65M 1 89.2 12 .0  8 9 . 2  1 12.0 

65M X 0 10.8 14.6 100.0 I 12.3 

U. % 

S I NK- FLOA 

S . G .  
CUMULAT I VE 

ASH % R.M. % V.M. % F.C.  % S .  % 1JT. % I ASH % 

-1.40 

1.40- 1.50 

1 . S O -  1 .60 

5.0 

2.0 

9.5 +1.60 

17.7 no1 s u F f i c i e i t  sample 88.5 5.5 

- - - 90.5 6.0 27.7 

68.8 - - - 100.0 12.0 

- 

- 

SOFTEN I NG 
TEMP. ( " C )  

MAX I MUM MAX I MUM MAX I MUM 
D I L A T A T I O N  CONTRACTION D I L A T A T I O N  
TEMP.(Co)  % % G . - NO. 

COMPOSITE 1/4" X 65M F l o a t s  @ 1.50 S.G.  

TOTAL 
Y I E L D  

78 .9  

L 

F . S .  I ,  

7 

P. 

0.03 

RUHR DILATOMETER TEST 

Birtle y Engineering 
S u b m i m y  ol Great West Sfeel lndurlner 



I - -  

R.M. % 

- 1115 - 

A S H %  V . t j . %  F.C. % S .  % H.G.  I .  

ELCO M I N I N G  L T D .  

SAMPLE: ED'31-6 

L A B .  NO. : 4523 

0.8 I 29.8 

HEAD RAW A N A L Y S I S  

16.7 I 5 2 . 7  1 0.65  1 33 

D e c e m b e r  8, 1975. 

I S I Z E  FR. I WT. % 
CUMULAT I VE 

ASH % WT. % I ASH % 

1/4 X 6 5 M  

6 5 M  X 0 

92.2 30.8 92.2 30.8 

7.8 25.5 100.0 30.4 

S I N K - F L O A T  A N A L Y S I S :  l / 4 "  X 65M 

COMPOSITE l/4" X 65M F l o a t s  @ 1.50 S.G. 

T O T A L  
Y I E L D  
% 

55.1 

RUHR D I LATOMETER T E S T  

S O F T E N I N G  MAXIMUM MAX I MUM MAX I MUM 
TEMP. ( " C )  D I L A T A T I O N  CONTRACTION D I L A T A T I O N  

F . S .  I .  P.  TEMP.(C')  % G.-NO. 

9 0.08 407 465 20 89 1.044 

Birtle y Engineering 
Sobridrarv 01 G r e a  West Sled  Induslries 



- 1116 - 

R.M. % I ASH % I V . P .  X 

ELCO M I N I N G  L T O .  

SAMPLE: EB-31-7 

L A B .  NO.: 4530 

F . C .  % s. % H.G.I. 

HEAD RAW A N A L Y S I S  

I S I Z E  FR. I WT. % 
C UMULAT I V E 

ASH % WT. % I ASH % 

I I I I t I 1 

114 X 6 5 M  

65M X 0 

9 4 . 3  29 .5  9 4 . 3  29 .5  

5 . 7  29.1 100.0 2 9 . 5  

LIT. % S.G. 

December 8 ,  1975.  

C UMULAT I V E 
ASH % R.M. % V.M. % F . C .  % s .  % WT. % 1 ASH % 

TOTAL 
Y I E L D  
% 

6 0 . 4  

RUHR D I L A T O H E T E R  T E S T  

SOFTENING MAXIMUM MAX I MUP MAX I MUM 
TEMP. ("C) D I L A T A T I O N  CONTRACTION O I L A T A T I O N  

F . S . I .  P .  TEMP.(C')  % % G.-NO. 

5 0.01 429 468 13 - - 

Birtiey Engineering 
Svbrrdrary 01 Greai West Sfeel Indurirrer 



- 1 4 7  - 

R.M. % 
0 . 6  

ELCO M I N I N G  L T D .  

SAMPLE: E.6-31-8 

L A B .  NO.: 4531 

A S H %  V . t q . 4  F.C. % s. % H.G. I .  

33 .0  24 .0  42 .4  0 . 3 7  73 

S I Z E  FR. 

1/4 X 65M 

C U M U L A T I V E  
WT. % ASH % WT. % ASH % 

94 .0  33 .7  94.0 33.7 

65M X 0 1 6 . 0  1 23.8 I 100.0 1 33 .1  I 

S . G .  Wr. % A S H  % R.M. % 

+ 1 . 6 0 (  3 7 . 9  I 7 0 . 2  I - 

F . S .  I .  

17.0 6 4 . 0  

. .  
P. I T E M P . ( C o )  

- I -  

December 8 ,  1975. 

CUHULAT I VE 
s .  % WT. % I A S H  % 

- I - 1 - I 100.0 1 33.7 I 

COMPOSITE l / 4 "  X 6511 F l o a t s  0 1.50 S.G. 

RUHR D I L A T O M E T E R  T E S T  I 
T O T A L  
Y I E L D  
% 

5 1 , l  
___ 

- 3 1 /2  1 0 . 0 7  1 423 I 477 

MAX I MUM 
CONTRACT I O N  
% 

1 2  

MA% IMUM 
D I L A T A T I O N  
% G.-NO. 

Birtle y Engineering 
Sehridiary 01 Great Werf Steel Indurtes 



ELCO M I N I N G  LTD. 

SAMPLE: EB-31-9 

LAB. NO.:  4532 

R.M. % 

- lh8 - 

~ ~~ 

ASH % V . V .  % F.C. % S .  % H . G . I .  

December 8 ,  1975. 

0 .6  I 30.7 

HEAD RAW ANALYSIS 

17.5  1 51 .2  I 0.33 I 85 

I SIZE FR. I WT. % 
CUMULATIVE 

ASH % WT. % I ASH % 

1 / 4  X 6 5 M  

65M X 0 

9 1 . 0  30.4 91 . o  30.4  

9 . 0  20.9 100.0 29.5 

- 1 . 4 0 )  55.3 I 6 . 2  

S . G .  

1 .40 -1 .50 )  9 . 5  I 17.0 

M. % ASH % R.M. % V.M.  % F.C. % * 
SOFTENING 
TEMP. ( " C )  

422 

COMPOSITE 1/4" X 65M Floa t s  (? 1.50 S . G .  

MAXIMUM MAX I ElUY MAXIMUM 
DILATATION CONTRACTION DILATATION 
TEMP. (CO)  % % G. -NO.  

- - 12 -12  

TOTAL 
YIELD 
% 

59.0 - 

5. % 

0 . 5 2  

0.49 

Birtley Engineering 
Sobml;arv 01 Great West Sreel Induslrks 
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MAX I MUM 
CONTRACTION 
% 

ELCO M I N I N G  LTD. 

SAMPLE : EB-'3 I - 1 0 

LAB. NO.: 4533 

MAX I MUM 
D I L A T A T I O N  
% 

HEAD RAW ANALYSIS 

R.M. % ASH % V . P .  !% F.C.  % S .  % H.G. I .  

0.6 I 21.9 15 .9  1 61 .6  101 

CUMULATIVE 
WT. % ASH % WT. % I ASH % 

1 65M X 0 I 7 . 8  I 19.3 I 100.0 I 20.6 I 

December 8,  1975. 

SINK-FLOAT ANALYSIS:  l / 4 "  X 65M 

COMPOSITE 1/4" X 65t1 F l o a t s  @ 1 .50  S.G.  

RUHR DILATOMETER TEST 

TOTAL SOFTEN I NG 
Y I E L D  TEMP. ( " C )  
% 1 F . S . I .  1 P. r 
59.9 2 1/2 0 .08  421 

MAX I MUM 
D I L A T A T I O N  
TEMP. ( C " )  

450 

G.-NO. 

Birtley Engineering 
Srbr,drary 01 Greal Wesf S l e d  lnduslrrer 



- I';D - 

R.M. % 

ELCO M I N I N G  LTO.  

SAMPLE: E B - 7 1 - 1 1  

L A B .  NO.: 5119 

ASH % V.M. % F . C .  % S .  % H.G. I .  

HEAD RAW A N A L Y S I S  

0.6 39.3 I 14.2 I 45.9 0 . 5 0  79 

S I Z E  A N A L Y S I S  

ASH % 
C U M U L A T I V E  

WT. % I ASH % 

1 / 4  X 6 5 M  

65M X 0 

39.2 1 92.9 1 :3:: 1 
26.8 100.0 

92.9 

7.1 

V.M. .% 

I 1.40-1.501 17.1 I 26.8 I 0.5 

C U M U L A T I V E  
F.C.  % 5 .  % WT. % I ASH % S.G. 

D e c e m b e r  12, 1475 

wr. % ASH % R.M. % 

16.2 

18.3 I 70.1 I 0.72 I 37.1 I 1 1 . 1  

56.5 0.63 54 .2  16.1 

1.50-1.60 ' 5.4 37.3 - 

C O l l P O S l T E  l / 4 "  X 651.1 F l o a t s  0 1.50 S.G. 

- - - 100.0 1 39.2 

T O T A L  
Y I E L D  
% 

50.4 

RUHR D I  LATOtMETER T E S T  

SOFTEN I NG 
TEMP. ( " C )  

F .S .  I .  P. 

8 408 

Birtley Engineering 
Subrrdrary of Grear WesI Sfeel Induslrrer 

MAX I HUM 
D I L A T A T I O N  
TEMP. (Co)  

MAX I MUM 
CONTRACTION D I L A T A T I O N  
% % G.-NO. 

MAX I MUM 

475 18 28 1 .Ol7 



ELCO M I N I N G  LTD.  

SAMPLE: E B - 3 1 - 1 2  

LAB. NO.: 5120 

R.M. % ASH % 

0 .3 30 .2  

- 1 5 1  - 

V.M. % F . C .  % 5 .  % H.G. I .  

15.5 54.0 0.33 79 

F.S.  I .  

3 1 / 2  

CUMULATIVE 
WT. % ASH % WT. % I ASH % 

SOFTEI.4 I NG MAXIMUM MAX I MUM MAX I MUM 
TEMP. ( " C )  D I L A T A T I O N  CONTRACTION D I L A T A T I O N  

P.  TEMP.(C") % % 

41 7 477 21 -21 

I 65M x o I 8 .2 I 15.7 I 100.0 I 26.5 I 

S I NK-FLOAT ANALYS I 

1.40-1.50 

1 .50-1 .601 3.2 

ASH % 

13.7 0 .5  17.2 68.6 

70.8 I - I - I - 

COMPOSITE I / 4 ' ' . X  6511 F l o a t s  @ 1.50 S . G .  

TOTAL 
Y I E L D  
% 

62.2 

December l i t ,  1975. 

s. % 

0.41 

0 . 3 5  

CUMUL 
WT. % 

60.2 

6 7 . 8  

7 1  . O  

100.0 27 .5  

RUHR OILATOMETER TEST 

G.-NO. 

Birtley Engineering 
Subrrdrary 01 Great Werl Steel lnduslries 
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I S I Z E  FR. I WT. % 

ELCO M I N I N G  L T D .  

SAMPLE: E B - 3  I- 13 

L A B .  NO.: 5121 

CUt lULAT I V E  
ASH % WT. % 1 ASH % 

H E A D  RAW A N A L Y S I S  

1 / 4  X 65M 82.0 21.0 

R.M. % ASH % V.M. % F.C. % S .  % H . G . I .  

0.5 24.1 I 18.2 I 57.2 120 

82.0 21 .o 

65M X 0 18.0 21 . o  100.0 21 .o  

S . G .  WT. % ASH % R.M. % V.M. % 

-1.40 

1.40-1.50 

1.50- I .60 

c1.60 

December 12, 1975. 

63.9 5.4 1.2 19.4 

9.6 17.4 1 . 1  17.0 

4.0 27.2 - - 

22.5 65.7 - - 

F.C. % I S .  % 

SOFTENING 
TEMP. ( " C )  

C U L A  VE 
WT. % ASH % 

73.5 7.0 

77.5 8.0 

MAX IIIUM MAX I MUM 
D I L A T A T I O N  CONTRACTION 
TEMP. (C" )  % 

100.0 I 21.0 I 

408 

TOTAL 
Y I E L D  
% 

60.3 
~ 

- 476 28 

RUHR D I L A T O I I E T E R  TEST 

MAX IMUM 
D I L A T A T I O N  
% 

12 

G.-NO. 

0.970 

Birtley Engineering 
Subr;d;nry 01 Greal W e ~ l  Sled hdurlrier 
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0 . 6  I 32.9 I 1 6 . 6  I 49.9 1 0 . 5 3  

ELCO M I N I N G  L T U .  

SAMPLE: C h a n n e l  S a m p l e  A d i t  2-A 

LAB. NO.: 3673 

a 5  

HEAO RAW ANALYSIS 

I I I 

I S I Z E  FR. I WT. % 

I 65M X 0 I 9 . 5  I 17.0 I 100.0 I 31.6 I 

CUtlULAT I V E  
A S H  'Z \dT. % I A S H  4 

S INK-FLOAT AIUILYS I 

T A S H  x 
6 . 4  

18.0 

- 1 . 4 0 1  45 .3  

R.M. % V . M .  % F.C. 2 5 .  % 

0 . 6  20.0 73.0 0 . 6 0  

0 . 6  1 6 . 6  64 .8  0 . 5 3  1 .40 -1 .501  13.0 

SOFTEfl lNG 
TEMP. ( " C )  

1.50-1 .601  4.8 

MAXI I lU t l  MAX I1IUE1 MAX I f l U I l  
D I L A T A T I O N  CONTRACTIOfI O I L A T A T I O N  
TEflP. ( C ' )  % 3 ,o G . - 1.10. 

+ 1 . 6 0 1  36.9 

S e p t e m b e r  3, 1975 

2 9 . 6  1 - I -  I -  I -  
72.3  I - I - ' I  - I -  

COIIPOSITE 1/4"  % 6 Y I  F l o a t s  p 1 .50  S . G .  

TOTAL 
Y I E L D  
b 

~ 

52.8 - 

F . S .  I .  I P .  

9 10.03 

CUIlULAT I V E  

63.1 10.6 

100.0 33 .3  

RUHR D I LATClflETER TEST 

Birtley Engineering 
S ~ h r , d r a r v  of Great West Stee l  lnduslrrer 



- l 5 h  - 

R.M. % 

ELCO M I N I N G  L T D .  

SAMPLE: C h a n n e l  S a m p l e  A d i t  2 - 8  

LAB. NO.: 3674 

A S H  8 V . M .  2, F.C. % 5.  % 1I .G.  I .  

HEAD RAW A N A L Y S I S  

aa I 4 2 . 4  I 1 4 . 2  42.6 1 0 . 4 6  80 

I S I Z E  FR.  I WT. % 
CUHULAT I V E  

ASH 2 Wl. Y' 1 A S H  X 

S I N K - F L O A  

S.G.  

1 / 4  X 6511 

65M X 0 

-1.40 

8 3 . 3  40 .3  83 .3  40 .3  

16.7 21.1 100.0 37 .1  

I . 4 0 - l  .50 

WF. % 

I .  50- 1.60 

A S H  8 R.14. % V . M .  % 

+1.60 

12 .2  

4. a 
44.1 

S e p t e m b e r  3 ,  1975. 

14.8 0 . 6  16.7 67 .9  0 .55  

27 .3  - - - - 

7 7 . 9  - - - - 

SOFTEN I NG 
TEMP. ( " C )  

38.9 1 7 . 2  I 0 . 7  I 19.7  I 7 2 . 4  1 0 . 6 2  

MAX1MUH 
D I L A T A T I O N  
TEMP. (C") 

377 

COMPOSITE 1/4"  X 6511 F l o a t s  P 1.50 S . G .  

425 

T O T A L  
Y I E L D  

F . S .  I .  

55.9  I 10.6 I 

P. 

0.02 

I RUHR D I L A T O f l E T E R  T E S T  I 
~~~~~~ 

MAX I M U I l  
D I L A T A T  I ON 

MAX I MU11 
CONTRACT I014 

G . - N O .  

1.005 

Birrley Engineering 
Subsidiary ol Great Wesf Steel lodurtrrer 
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0 . 7  

ELCO I t I N I N G  L T D .  

SAMPLE: C h a n n e l  S a m p l e  A d i t  #3 ,  B u l k  S a m p l e  Face 

L A B .  NO. : 3676 

42 .7  12 .4  I 44.2  1 0 . 3 7  I 91 

HEAD RAW A N A L Y S I S  

I S I Z E  FR. I WT. 2 

S e p t e m b e r  3 ,  1975. 

CUl lULAT I V E  
ASH 2 WT. % I ASH % 

1/4  X 6511 

6511 X 0 

77 .4  50 .6  77 .4  50.6 

22 .6  19.0 100.0 43 .5  

T O T A L  
Y I E L D  
% 

S I N K - F L O A T  A N A L Y S I S :  l /4"  X h5il 

I I I I I I 

SOFTEN I NG MAXI I IUM MAX IMUI l  I l A X  I M U t I  
T t l l P .  ("C) D I L A T A T I O N  CONTRACTIOI I  O I L A T A T I O N  

G . - N O .  F . S .  I .  P .  TEMP. ( C " )  % % 

COMPOSITE l / 4 "  Y, 6511 F l o a t s  P 1 .50 S.G. 

RUHR D I L A T O I I E T E R  T E S T  

Birtle y Engineering 
Subsid;ary n l  Great Wnrt Steel Indmfrres 
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R.M. % 

ELCO M I N I N G  L T D .  

SAMPLE: Channel S a m p l e  A d i t  3, Bulk  Face +4' 

L A B .  NO.: 3675 

A S H " ;  V . t t . 2  F . C .  % s .  Z t i . G . 1 .  

HEAD RAW A N A L Y S I S  

0.6 I 32.9 I 1 4 . 1  I 52.4 10 .41  93  

I S I Z E  FR. I WT. % 

I 65M X 0 1 8 .3  I 13.2 1 100.0 1 32.8 I 

CUl lULAT I V E  
ASH Z WT. % I ASH % 

S.G. 

-1 .40  

1.40-1.50 

1.50-1.60 

+1.60 

S e p t e m b e r  3, 1975. 

WT. % ASH % R.M. % V .M.  % F.C. 2 

51.1 4.8 1 .3  18.6 75.3 

11.0 12.7 1.2 16.6 69 .5  

1.8 27.7 - - - 

36.1 83.7 - - - 

C D I I P O S I T E  l / 4 "  X 6511 F l o a t s  p 1.50 S . G .  

MAXIMUM 
D I L A T A T I O N  
% 

T O T A L  
Y I E L D  
% G. -1.10. 

56.9 7 1/2 0.13 

s .  ,% 

0.75 I 51.1 

- I 100.0 34.6 

RUHR D I L A T O I I E T E R  T E S T  

S O F T E N I N G  I I I A X I H U M  I M A X I l l U M  
TEMP. ( " C )  I D I L A T A T I O N  I CONTRACTIOCI 

TEWP. ( C " )  % 

421 I 470 I 20 

I 
0 I .948 

Birtley Engineering 
Subrrdiirry ol  Great West S~cellrrdurlrrrr 
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R.M. % 

0 . 7  

ELCO M I N I N G  L T D .  October 23, 1975.  

SAMPLE: 3 r d  C h a n n e l  S a m p l e  behind Bulk  S a m p l e ,  S e a m  3 

L A B .  NO.: 3965 

ASH 2 V . V .  F.C. % s .  % H.G. I .  

31 .2 14.0 54.1 0.36 98 

HEAD RAW A N A L Y S I S  

I S I Z E  FR.  I WT. X AS11 % 
CUIIULAT I VE 

WT. % I ASH '2 

1 / 4  X 6511 88.0  29.1 88 .0  29.1 

65M X 0 

S I N K- FL 0 A 

S.G. 

12.0 14.8 100.0 27.4 

-1.40 

WT. % 

1.40-1.50 

I .  50- 1.60 

ASH % R.M. % 

+ I .  60 

62.9 1 5.9 I 1.6 

27.4 1 85.9 I - 

V.M. % 

20.6 

16.5 

- 

F.C. X s .  X 

71.9 I 0 .78 * CUMULAT I VE 
WT. % I ASH % 

62.9 1 5.9 

70.5 I 7.1 

-=-k 100.0 

COI IPOS I T E  1/4" X 6 5 ~  Floats 9 1 .50 S . G .  

T O T A L  
Y I E L D  
% 

62.0 

F.S. I .  

7 1/2 

P. 

0 .05 
~ 

RUHR D I L A T O I E T E R  T E S T  

SOFTEN I NG MAX I MUM MAX I MUM 
TEMP. ("C) D I L A T A T I O N  CONTRACTION 

T E M P . ( C o )  2 

MAXIMUM 
D I L A T A T I O N  
% 

10 0.972 

Birtley Engineering 
Subrrdrary 01 ( ; r e d l  West Steel lndorlries 
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R.M. % 

0 . 7  

ELCO M I N I N G  L T D .  

SAMPLE: S e a m  4 ,  C h a n n e l  S a m p l e  # I ,  South S i d e  

L A B .  NO.: 4519  

ASH % V.11. % F.C. % S .  % H.G. I .  

2 9 . 6  15 .B 54 .7  0 . 3 3  103 

D e c e m b e r  4 ,  1975. 

I S I Z E  FR.  I W.  % 
CUHULAT I VE 

ASH % WT. % [ ASH % 

6 5 M  X 0 17.1 17 .8  100.0 2 8 . 3  

S.G. 

-1 .40  

1 .40 -1 .50  

1 . 5 0 - 1 . 6 0 1  2.3 I 24 .8  I - I - I - I - 

W. % ASH % R.M. % V . M .  % F.C. % S .  % 

53.9 5 .0  3 . 0  18 .5  73 .5  0 .39  

1 0 . 5  1 3 . 5  3 . 6  17.8 65.1 . 0 .44  

~ 1 . 6 0  

T O T A L  
Y I E L D  

53.4  

32.8 73 .4  - - - - 

53.9  5 . 0  1 

100.0 I 30.5 I 

RUHR OILATOMETER T E S T  

F . S .  I. 

2 1 /2  

P. 

0 .02  
__ 

- 

SOFTEN I NG MAXIMUM ! TEMP. ( " C )  D I L A T A T I O N  . .  I TEMP. ( C " )  

435 I - 

MAX I MUM 
CONTRACT I014 
% 

12  

I I I I 

MAXIMUM 
D I L A T A T I O N  
% 

-12 

G.-NO. 

Birtiey Engineering 
Subrrdwy o l  Greal West Steel lndosirres 
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R.M. % 

0.7 

- 159 - 

ASH % V . M .  % F . C .  % s. % H.G.  I .  

28.3 15.3 55.7 0.31 87 

ELCO H I N I N G  LTO. D e c e m b e r  4, 1975. 

SAMPLE: Seam 4, Channel S a m p l e  112, North S i d e  

L A B .  NO.: 4520 

S I Z E  FR. 

HEAD RAW A N A L Y S I S  

CUI lULAT I V E  
WT. % ASH % WT. % 1 ASH % 

1/4 X 6 5 M  

651.1 X 0 

84.3 28.9 84.3 28.9 

15.7 15.6 100.0 26.8 

Wl'. % S . G .  

I I I I 

C U M U L A T I V E  
ASH % R.M. % V.M. % F . C .  % s .  % WT. % I ASH 2 

1.40-1.501 9.8 I 14.4 

I I I I I I I I 
-1.401 57.5 I 4.9 I 2.8 I 18.4 I 73.9 I 0.35 I 57.5 I 4.9 

2.4 17.3 65.9 0.37 67.3 I 6.3 

1.50-1.601 2.9 I 22.0 - - - - 70.2 6.9 

T O T A L  
Y I E L D  
% 

56.7 

RUHR D I L A T O M E T E R  T E S T  

S O F T E N I N G  M A X I t l U M  MAX I MUM MAX I MUM 
TEMP. ( " C )  D I L A T A T I O N  CONTRACTION D I L A T A T I O N  

F . S . I .  P. T E M P . ( C o )  % % G.-NO. 

- 2 0.02 428 - 13 -13 

Birtley Engineering 
Suhsidiarary of Great West Sreel lnrlurrries 
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R.M. % 

0.7 

ELCO M I N I N G  LTO. 

SAMPLE: Se,m 4 A  - B u l k  S a m p l e  #2 ,  N o r t h e r n  F a c e  

LAB.  NO.:  4535 

ASH "6 V . V .  % F.C. % S .  % H.G. I .  

3 5 . 7  14 .3  49.3 0.46 86 

TOTAL 
Y I E L D  
% 

45.7 

CUilULAT I V E  
\JT. % ASH % WT. % I ASH % 

RUHR DILATOHETER TEST 

S 0 FT EN I NG MAX I HUM MAX1MUI.l MAX IMUM 
TEMP. ( " C )  D I L A T A T I O N  CONTRACTION D I L A T A T I O N  

F . S .  I .  P .  TEMP. ( C " )  % % G.-NO. 

7 0.01 41 5 478 22 - 1 2  0.806 

D e c e m b e r  3, 1975. 

S I N K - F L O A T  A N A L Y S I S :  l / 4 "  X 6 5 N  

COMPOSITE 1/4" X 651.1 F l o a t s  @ 1.50 S . G .  

Birtley Engineering 
Subrrdiaary of Great West Sleet Induilries 



ELCO M I N I N G  LTD. 

SAMPLE: Seam 4A - B u l k  Sample # l ,  Southern  Face 

LAB. NO.: 4534 

R.M. % 

HEAD RAW ANALYSIS 

A S H %  V . t t . 2  F.C. % s. % H.G.I. 

I S I Z E  FR. I W. % 
CUHULAT I V E  

A S H  % WT. % I ASH % 

65M X 0 

December 8 ,  1375. 

14.6 15.5 100.0 3 3 . 3  

SINK-FLOAT ANALYSIS:  I / [ + ' '  X 6 5 M  

COMPOSITE l / 4 "  X 6511 F l o a t s  I? 1.50 S . G .  

CUMULATIVE 

100.0 

RUHR DILATOMETER TEST 

SOFTEN I NG MAXIMUM 
TEMP. ( " C )  D I L A T A T I O N  

F.S.  I. P. : TEMP. ( C " )  % 

TOTAL 
Y I E L D  

MAX I MUM MAX IMUM 
CONTRACT I ON D I LATAT I ON 

G.-NO. 

21 0.953 

Birtley Engineering 
Subsidiary 01 Great West Steel 1ndoslr;er 



ELCO I I I N I N G  L T D .  D e c e m b e r  3 ,  1975. 

SAMPLE: 

L A B .  NO.: 4411 

S e a m  515 C h a n n e l  S a m p l e  - A d i t  4 + 4A N o r t h  S i d e  

R.M. % 

HEAD RAW A N A L Y S I S  
1 

A S H %  V . 1 l . Z  F.C. % s .  % tl .  G. I .  

0.9 I 55.4 I 12.0 I 3 1 . 7  I 0 . 4 6  

t I I 1 I 1 

I 
- 

I S I Z E  FR. I WT. % ASH % 

I 1 /4  X 65M I 90 .6  I 55.8 I 90.6 I 55.8 I 

C U M U L A T I V E  
WT. % ASH % 

65M X 0 9 .4  27.3 100.0 53.1 

1 1 . 5 0 - 1 . 6 0 1  6.1 1 3 8 . 8  I - 

V . M .  % 
CUNULAT I VE 

F.C. % s .  ?, 1JT. % I A S H  % S .G.  W .  % 

-1.40 12.1 

1.40-1.50 4.8 

A S H  % R.M. % 

5.3 0 .7 

19.2 1.0 

COMPOSITE 1/4" X 65M F l o a t s  @ 1 .50  S.G. 

RUHR O I L A T O I I E T E R  T E S T  

21 .o 

20.6 

T O T A L  
Y I E L D  

15.3 

73.0 1 .07  1 2 . 1  5.3 

59.2 0.89 16.9 9 .2  

I 

- 

F.S. I. 

- - 1 0 0 . 0  55.8 

8 

P. 

0.10 

TEMP. (C')  

MAX I blUE1 
CONTRACT I O N  
% 

4 

MAXIMUM 
D I L A T A T I O N  
% G.-NO. 

1 . O S 7  

Birtley Engineering 
Subr,drary of Great Werr Steel Induslrrer 



ELCO t l I N I E I G  LTD. 

SAMPLE: C h a n n e l  Samp le  A d i t  #6 

LAB. NO.: 3677 

R.M. % ASH ?i 

1 . o  15.9 

- 163 - 

V.11.  % F .C.  % s .  % H . G .  I .  

16.7 66.4 0.63 85 

I S I Z E  FR.  I WT. % 
CUflULAT I V E  

ASH X \JT. % I ASH % 

I 1 / 4  X 651.1 1 95.3 I 20.6 I 95.3 I 20.6 I 
65M X 0 

S e p t e m b e r  3, 1975 .  

4 . 7  9 . 0  100.0 20.1 

SOFTEEI I N G  
TEMP. ( "C)  

432 

SINK-FLOAT ANALYSIS: 1 / 4 "  X 6 5 f l  

I I I I I I I I I I 

COllPOSlTE l/4" X (1511 F l o a t s  P 1.50 S . G .  

MAX II.1UM MAX I FlUM 
DILATATION CONTRACTIOII 
TEMP. (C') % 

- 14 

TOTAL 
Y IELD 
2 

67.9 

F .S .  I .  

3 

P. 

0. I4 
__ 

~ 

RUHR D I  LATOIHE.TER TEST 

MAX I M U t l  
D I LATAT I O N  
% 

-14 

G.-NO. 

Birtley Engineering 
Svbrid;aary 01 Great Werl  S l e d  IrrdusInes 
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R.M. % 

ELCO M I N I N G  L T D .  

SAMPLE: Channel Sample A d i t  &'-I 

L A B .  NO. :  3710 

A S H %  V . 1 . 1 . X  F . C .  % S .  % H.G.  I .  

IHEAD RAW A N A L Y S I S  

I S I Z E  FR.  I WT. X ASt l  % 
CU l lULAT I VE 

WT. % I A S H  % 

1/4 X 6514 85.8 46.8 85.8 46.8 

14.2 65M X 0 

S I NK-FLOAT ANALY S I 

\.IT. % 

21 . a  100.0 43.3 

1.40-1.50 1 
I .  50- 1 . 6 0  

T O T A L  
Y I E L D  
% 

31.9 

: 1 /4" X 6511 

ASH % R.M. % V . M .  % 

MAX 11.11111 S O T T E N I N G  MAXII !UM MAX I MU11 
TEMP. ( " C )  D I L A T A T I O N  CONTRACTION D I L A T A T I O N  

F . S .  I .  P .  TEMP. ( C ' )  % X 

4 1/2 0.05 417 - 18 -18 

6.0 I 1.7 I 19.1 

75.2 1 - I - 

October I ,  1975. 

s .  % I F.C. % 

73.2 10.99 

- I -  100.0 I 116.8 I 
COMPOSITE I / J t ' '  X 65tl F l o a t s  0 I .50 S . G .  

I RUHR D I LATOI IETER T E S T  

G.-NO. 

B i d e  y Engineering 
Sabyrrlrsry n l  Grral We$! Steel Indos lne i  



ELCO I l I N I E I G  LTD.  

SAMPLE: Channel Sample A d i t  #7-2 

LAB.  HO. :  3711 

R.M. % ASH 2 
0.8 45.1 

H.G. I .  C "  V . H .  4 F.C.  % 3 .  4 

14 .2  39 .9  0 .33  3 9  

I S I Z E  FR. I WT. % 
I I I ! I 

CUMULAT I VE 
ASH % WT. % I ASH % 

1 / 4  X 6511 

65M X 0 

45.9 80.5 8 0 . 5  45.9 

19.5 24.5 100.0 41.7 

S . G .  

I 1.40-1.501 8 .5  I 15.8 I 1 . 1  

W. % ASH % R.M. % 

-1 .40 

October 3, 1975. 

30.2 5.7 1.5 

V . M .  % F.C. % 5 .  % 

19.1 

17.0 

73 .7  0 . 9 4  

66.1 0 . 6 2  

- I - I -  +1.60 

CUMULATIVE 
\JT. % I ASH % 

56.3 73.9 - 

30.2 I 5.7 

TOTAL 
Y I E L D  
% 

33.7 I 7.9 

SOFTENING llAXIElU11 MAX I 1IUII MAX IMUt l  
TEt lP.  ( " C )  D I L A T A T I O N  CONTRACT1011 D I L A T A T I O N  

F .S .  I .  P. TEMP. ( C " )  % % G.-NO. 

100.0 I 45.9 

COIIPOSITE l / 4 "  X 65.11 F l o a t s  P 1.50 S . G .  

RUHR D I LATOllETER TEST I 

Birtley Engineering 
S,,bIld;a,y D l  Great wer, Steel l"d"s,ncr 



- 

- I 6 6  - 

0.8 

ELCO I t I N I N G  L T D .  October 2, 1975. 

SAMPLE:  Channel Sample - 1 s t  o f  A d i t  8, Bu lk  Sample Face 

LAB. NO.: 3783 

79 34.9 15.2 49.1 0 .34  

HEAD RAW ANALYS I S  

S I Z E  FR. LiT. % 

1 /4  X 6511 8 5 . 5  

65M X 0 14.5 

5 .  % I H . G .  I .  I 

CUt lULAT I V E  
ASH % WT. % ASH % 

35.7 35.5 35.7 

14.2 100.0 32.6 

V . M .  % 

19.7 

CUPIULAT I VE 
F.C. % s. % WT. % ASH % 

73.5 0.87 49 .4  5.1 

S.G.  W. 24 ASH % 

- 1 . 4 0 1  49.4 1 5.1 I 1 .7  

R.11. 2 

1.40-1.501 I:: 1 17.4 1 I f :  

1 ,50-  1.60 29.2 

~ 1 . 6 0  39.0 78.7 

F . S .  I .  

5 1/2 

COI IPOSITE l / 4 "  X 6 9 1  F l o a t s  0 1.50 S . G .  

S O F T E N I N G  MAXIHUM MAX I EIUI.1 MAX I M U t l  
TEMP. ( " C )  D I L A T A T I O N  CONTRACTIOH D I L A T A T I O N  

P. T E M P . ( C o )  % % G.-NO. 

0 .04 409 - 17 -17  - 

T O T A L  
Y I E L D  
", 
10 

43.6 

17.5 I 63 .8  10.55 I 56.9 I 6.7 I 
- I - I - I 61.0 1 8 .2  I 

RUHR DI LATOI lETER T E S T  I 

Birtle y Engineering 
Ssbrrdrary of Grpar West Sleet Induslrres 



R.M. % A S H  2 V . f i .  9 F . C .  % s .  % 

0 . 8  28 .3  16 .2  54.7 0 .36 

- 167 - 

t1.G. I . 
8 3  

ELCO M I N I N G  L T O .  

SAMPLE: Chatinel Sample 112, A d i t  8 

L A B .  N O . :  3 8 1 1  

I S I Z E  FR. I U. % 
CUl lULAT I V E  

ASH 2 W l .  % I ASH % 

T O T A L  
Y I E L D  
% 

54.9 

I 65M X 0 I 1 1 . 1  I 14.8 1 100.0 I 30.3  I 

RUHR D I  LATOI \ETER T E S T  

S O r T E f l  I NG MAX I HUI I  MAX I Null MAX I MUII  
T t b l P .  ( " C )  D I L A T A T I O N  CONTRACT1011 D I L A T A T I O N  

F.S. I .  P. TE!lP. ( C ' )  % % I;. -NO. 

6 1/2 0.09  409 474 21 -16 0.647 

October 2 ,  1975. 

Birtley Engineering 
Suhrrdmy 01 Gredf  Werr Sfeel Inderfr,er 
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I S I Z E  FR. I WT. % A S H  % 

ELCO I I I N I N G  L T D .  

SAMPLE: Channel Sample  # I ,  A d i t  9 

LAB.  FK) . :  3812 

CUt lULAT I V E  
WT. 2, I ASH % 

HEAD RAW A l l A L Y S  I S  

1 /4  X 6511 

65M X 0 

I I I I I 

0 .7  I 2 3 . 8  I 16.9 I 58.6 1 0 . 3 4  I 79 

90.4 27.4 90.4 27.4 

9.6 12. I 100.0 25.9 

October 2, 1975. 

S I NK-FLOAT A N A L Y S I S  : 1 /4" X 6511 

COMPOSITE 1 / 4 "  X 6511 F l o a t s  !? 1.50 S . G .  

TOTAL 
Y I E L D  

% 100.0 

RUHR D I L A T n t l E T E R  T E S T  

F .S .  I .  P .  

MAX I I I U t l  
D I L A T A T  I O N  
% c; . - N O .  

- 2 0  I - I 

Birtley Engineering 
Suhsrdrary o l  Greal Wert Steel Irrdortner 
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R.M. $6 

rc 

A S H 2  V . l f . ' %  F.C. % S. % I-I.G. I . 

- 159 - 

I S I Z E  FR. I WT. % A S H  % 

ELCO l 4 I N I N G  L T D .  O c t o b e r  23, 1975.  

SAMPLE: 2nd C h a n n e l  S a m p l e  b e h i n d  Bulk  Sample, Seam 9 

L A B .  NO.: 3966 

CUt lULAT I V E  
WT. % I ASH % 

HEAD RAW A N A L Y S I S  - 

65M X 0 9.3 1 1 . 5  100.0 21.1 

22.1 I 

S I NK- F L O A  
I 

1.40-1.50 

I 1.50-1.60 

I +1.60 

A N A L Y S I S :  1 /11 ' '  X 6511 - 
WT. $6 ASH % R.11. % 

62.5 I 4.8 I 0 . 6  

9.9 I 18.0 I 0 .5 

COMPOSITE l / 4 "  X 6511 F l o a t s  e 1.50 S . G .  

T O T A L  , Y I E L D  

65.7 

F . S .  I. 

I 

C U I I U L A l  I VE 
V .M.  % F.C. % s .  % WT. % I ASH % 

- - - 76.11 7.7 

- - - 100.0 22.1 

I RUHR D I L A T O H E T E R  T E S T  

SOFTEfd I NG 
TEMP. ( " C )  

f1AX I MUM 
D I L A T A T  I O H  
TEMP. ( C ' )  

468 

FlAX IbIUI1 
CONTRACT I014 
%; 

16  

MAX I HU1I 
D I L A T A T I O N  

G. - N O .  

-13  0.628 

Birtley Engineering 
Subndrary of G r r a l  West Steel Irrduslnes 
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I S I Z E  FR.  1 WT. % 

ELCO 1 4 I N I N G  LTD.  

SAMPLE: C h a n n e l  S a m p l e  A d i t  # l o - l  

L A B .  N O . :  3712 

C U i l U L A l l V E  
A S t i  % \.IT. % I ASH 8 

I iEAD RAW A N A L Y S I S  

1 / 4  X 6511 1 8 5 . 0  I 27 .3  

I R.M. % I ASH 2 I V.11. 7, I F.C. 2 I S .  2, I H . G .  I .  I 

8 5 . 0  I 27.3  

t I I I I 

I 74  
I 

1 . 1  1 2 6 . 4  I 1 7 . 6  I 54.9  10 .28  

65M X 0 15 .0  15.0 100.0 25 .5  

O c t o b e r  1 ,  1975. 

S I N K - F L O A T  A N A L Y S I S :  l / 4 "  X 6511 

COI4POSITE l / 4 "  X 65Il F l o a t s  1.50 S . G .  

T O T A L  
Y I E L D  
6 

5 9 . 8  

F . S .  I .  

8 

P. 

0.03  

___ 

__ 

RUHR D I L A T O I I E T E R  TEST 

SOFTENING 
TEMP. ( " C )  

408 

MAX I I.1UI.l 
D I L A T A T I O N  
TEHP. ( C " )  

468 . 

MAX I I.lUE1 
CONTRACT I Of1  
%: 

17 

~~ 

NAX I M U l I  
D I L A T A T  I O N  
6 

- 4  

I 
G . - N O .  

0 . 9 0 0  I 
Birtle y Engineering 
Sebrrdiary a l  Great West Steel Industries 



- 

- 1 7 1  - 

R.M. % AS11 % V . H .  4 

0.9 27.5 17.5 

ELCO M I N I N G  L T D .  

F . C .  % s .  % H . G .  I .  

54 .1  0 . 3 5  74 

SAMPLE: 

LAB.  NO.: 3713 

Channel Sample A d i  t # l o - 2  

S I Z E  FR. 

I-IEAO RAW A N A L Y S I S  

CUMULAT I V E  
w. :: A S I I  % WT. 2 I ASH % 

1 1 4  x 6511 

65M X 0 

October 1 ,  1975. 

83.0 29.2 83 .0  29 .2  

17.0 13.6 100.0 26 .5  

S . G .  

-1 .40  

W .  % ASH 2 R.M.  % V.M. % F.C. % s .  % 

59.1 4.9 0 . 9  21.5 72.7 0 .47  

1.40-1.50 

1.50-1.60 

+1.60 

5 . 5  16.5 1.0 18.6 63.9 0 . 4 6  

3.9 24.2 - - - - 

31.5 77.7 - - - - 

COI IPOSITE 1 / 1 1 ' '  X 651.1 F l o a t s  (f 1 .50  S . G .  

T O T A L  
Y I E L D  
% 

53.6 

CUHULAT I V E  
\.IT. % 1 ASH % 

RUHR D I LATOHE.TER T E S T  

SOFTEN I N G  M A X  I t1UfI M A X  IN lE1  MAX I1111t~l 
TEMP. ( " C )  D I L A T A T I O N  CONTRACTIOFI D l L A T A T l O E l  

% F . S .  I .  P .  TEMP. (CO) 4 

a 0 .05  412 474 17 4 

59 .1  I 4 . 9  I 
64.6 I 5.9 I 3 100.0 

6.-1.10 

,958 

Birtle y Engineering 
Ssbrrdrary of Great West Steel Ind&slrres 
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CUl lULAT I VE 
S I Z E  FR. W T . %  A S H %  WT. % ASH 8 

1/4  X 6511 88.9 '17.3 88.9 47.9 

65M X 0 1 1 . 1  18.5 100.0 44.6 
- 

ELCO t l l N l N G  L T D .  

SAMPLE: C h a n r l e l  S a m p l e  # I ,  N o r t h  S i d e ,  S e a m  12 

LAB.  NO. :  3785 

F .C .  ?! 

HEAD RA\J A N A L Y S I S  

CUHULAT I VE 
s .  Y, IJT.  % I ASH % 

O c t o b e r  2, 1975. 

A S H  x R.11. % 

I I I I I 

. 7  I 40.9 I 16.6 I 41.8 I .55 

V . M .  % 

S O F T E i l l N G  
TEt.lP. ("C) 

S I N K- F L O A  

S . G .  

t l A X I I l U t 1  MAX I tIUI.1 MAX IMUH 
O l L A T A T l O M  C O N T R A C T l O l l  D I L A T A T I O N  
TEMP. ( C " )  " 4 % G.-NO. 

-1 .40  

1.40-1.50 

I ,  50- 1.60 

+ I  .60 

ANALY S I 

wr. % 

36.1 

5.2 

3.5 

55 .2  

5.8 I 1.0 I 22.6 

21 .2  I .8 I 19.2 

-3+ 78.9 

T O T A L  
Y I E L D  
% 

36.7 __ 

70.6 I .83 I 36.1 I 5 . 8  

COI IPOSITE l / 4 "  X 6511 F l o a t s  @! 1.50 S . G .  

F . S .  I .  

9 

P.  

0.06 
__ 

RUHR DILATOPIETER T E S T  

390 I 453 I 2 4  I 1.038 

Birtley Engineering 
Sohr?d?ary of Great We$( Sleel Industries 
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- 1 7 3  - 

I S I Z E  FR. I W.  % ASH 2 

ELCO f l l N l N G  L T D .  

SAMPLE: Channel Sample 2 ,  South S ide ,  Seam 12 

L A B .  N O .  : 3784 

CUl lULAT I V E  
1JT. % I ASH % 

HEAD RAW A N A L Y S I S  

1 / 4  X 65M 

65M X 0 

October 2 ,  1975. 

9 0 . 8  3 4 . 7  90.8 34 .7  

9 . 2  18 .5  100.0 33.2 

R . M .  % ASH "6 V . V .  x F.C. % 5 .  % 1 i . G .  I .  

. 7  I 34 .1  I 16.8  I 48.4 I . 6 4  

22.8 

V . M .  2, F . C .  % S .  % S . G .  

- 1 . 4 0 1  52 .4  

wr. % 

+ 1 . 6 O  I 3 8 . 7  

I 

A S H  % R.11. % 

SOFTEEIING M A X I l l U l l  

5 . 3  I 1.0 

ElAX I M u l l  
CONTRACTIOFI 
% 

76.1: I 

MAX I M U H  
D I L A T A T I O N  
% G . - N O .  

52 .2  8 1 / 2  0.05 394 456 

CUNULAT I V E  

61.3  I 8 . 3  

100.0 I 34 .7  

COI IPOSITE 1/4" Y, 65H F l o a t s  P 1.50 S.G. 

I RUHR D I L A T O I I E T E R  T E S T  

I T O T A L  I 
D I L A T A T  I O N  I T E I l P .  (C") 

Y I E L D  I % I F . S . I .  I P .  I 
1 3  I 77 I 1.055 

Birtley Engineering 
Subsidiary o l  Greal Wesf Steel Indurlner 
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R.M. % 

. 7  

ELCO M I N I N G  LTU. 

SAMPLE: Chanhel Sample #3 ,  South S i d e  Top, Seam 12 

LAB. NO.: 3736 

ASH ?6 V . 1 1 .  !% F . C .  % 5 .  % 1 I .G .  I .  

36.9 16.9 45.5 .62 76 

HEAD RAW ANALYSIS 

1 S I Z E  FR. I W T . %  

October 2, 1975. 

LUfiULAT I V E  
A S H %  WT. % I ASH % 

1 / 4  X 6511 

65M X 0 

39.3 44 .6  89.3 44.6 

10.7 18.0 100.0 41.3 

389 

SINK-FLOAT ANALYSIS: I / @  X 651l 

450 

C O l l P O S l T E  1 /4"  X 6511 F l o a t s  P 1.50 S . G .  

TOTAL 
YIELD 

s.  o/ 

7 .0  

49.1 

100.0 44.6 

F . S .  I. 

9 

P .  

0.05 

__ 

__ 

RUHR DILATOIlETER TEST 

SOFTEIIING 
TENP. ("C) 

1 IAXI I lUM 
DILATATION 
TEHP. (C") 

IIAX It1UI.l MAX I HUI I  

G . - 1.10 . 
1.046 

Birtley Engineering 
Sllhsrd,a,y ol Great Wet, Sfcel Industrrer 
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R.M. % 

ELCO t I I N I N G  L T U .  

SAMPLE: F i r s t  C h a n n e l  S a m p l e  S e a m  13 + 1 3 A ,  B u l k  S a m p l e  F a c e  

LAB.  NO.: 4041 

A S H ? :  V . t l . X  F .C .  % S .  % H . G .  I .  

I iEAD RAW A N A L Y S I S  

1 S I Z E  FR. I WT. '% ASH 2 
CUt lULAT I V E  

\JT. % I ASH !Z 

3 

* 1/4 X 6511 92.3 41.4 92.3 41 .4  

65M X 0 7 .7  27.8 100.0 40.4 

LiT. % ASH 2 R.M. % V.M. % 

45.0 5.5 1.6 24.4 

4.5 19.4 2.6 20.2 

2.0 31 . 8  

48.5 77 .2  

- - 

- - 

S I NK- F L O A  

1.40-1.50 

1 . S O -  1.60 

CUblUL/ 
F . C .  2 s .  % WT. S; 

68.5 0.91 45.0 

57.8 0.80 49.5 

- - 51.5 

- 100.0 - I ~ 1 . 6 0  

COMPOSITE l / 4 "  X 65t.1 F l o a t s  e 1.50 S . G .  

==3 ASH % 

5.5 I 
6.81 

T O T A L  
Y I E L D  

F . S .  I .  

54.7 

P.  

0.06 

- 
___ 

RUHR D I L A T O H E T E R  T E S T  

S O F T E l l l N G  MAXIMUM MAX I ElUll MAX 1 MLIN 
TEMP. ( " C )  D I L A T A T I O N  CONTRACTIOt4 D I L A T A T I O N  

TEMP. ( C ' )  S; % G . - NO. 
395 452 1 1  98 1.057 

B i d e  y Engineering 
Sohridrary 01 Great West Sleel hiduslriel  
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R.M. % I ASH ?6 1 V . H .  % 

ELCO M I N I N G  L T D .  

SAMPLE: 2nd Channel Sample Seam 13 + l3A, Behind Bulk  Sample 

L A B .  NO. : 4042 

F . C .  % s .  % H . G . I .  

0.7 53.5 13.9 I 31 .3  I 0 .55 77 

I S I Z E  FR.  I WT. % 

I 1 / 4  X 6511 I 91.4 1 55.3 I 91.I i  I 55.3 I 
C U M U L A T I V E  

ASH % WT. % I ASH % 

I 65M X 0 I 8 . 6  I 31 .7  I 100.0 I 53.3 I 

S.G. wr. % 

- 1 . 4 0 1  33.3 

1.40-1.501 ::: 
I .  50-1 .GO 

+ ] . G O 1  60.5 

. I /4" X 65H 

ASH % 

19.8 1.4 20.7 

F . C .  % 

69.0 

58.1 

COI IPOSITE l / 4 "  X 65t.l F l o a t s  c' 1.50  S.G. 

T O T A L  
Y I E L D  

F . S .  I .  

s .  2 

0 .93  

0.67 

39.5 I 8 .4 I 
100.0 I 55.3 I 

RUHR D I LATOHETER T E S T  

S O F T E N I N G  MAXIMUM 
TEMP. ( " C )  D I L A T A T I O N  

P .  TEMP. ( C o )  

HAX IWIl MAX I H U N  
CONTRACTlOt.1 D I L A T A T I O N  
% % G.-NO. 

1 115 I 1.062 0.08 I 392 I 454 I 13 

Birtley Engineering 
Subrrdlary a /  clear weyt S f C C l  Industrre. 
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1. S I Z E  FR.  I LIT. % 

ELCO M I N I N G  L T D .  N o v e m b e r  20,  1975.  

SAMPLE: 1 s t  C h a n n e l  S a m p l e  S e a m  13D - Bulk S a m p l e  F a c e  

L A B .  NO. : 4091 

CUMULAT I VE 
A S H  % WT. % I ASH % 

HEAD RAW A N A L Y S I S  

LIT. % 

R.M. % ASH % V .H .  % F.C.  % s .  % H.G. I .  

0.3  6 7 . 2  I 13.2  1 18.8  65  

ASH % R.M. % V.M.  % F . C .  % 

I 65M X 0 I 9 . 8  1 4 0 . 3  I 100.0 I 5 5 . 7  I 

CUMULI 
s. % \JT. % 

S I N K - F L O A  

S . G .  

- 1 . 4 0  

1.40-  I .  50 5.  I 

3 . 8  1 .50-  1 .60  

2 0 . 7  1 . 1  2 0 . 6  

3 6 . 8  - - 

+ I  .60 - - 100.0 

20 .8  I 6 . 0  I 1 .4  1 23.5 

70 .3  I 76 .0  I - I - 

COI IPOSITE l /4"  X 65tl Floats F 1.50  S.G. 

r- 
I T O T A L  

Y I E L D  I %  F.S.  I .  1 P.  

8 1/2 10.09 

6 8 . 3  I 1 . 1 7  I 20.8 

5?.-6 1 1.'" 1 25.9  

29 .7  

"_1 ASH % 

RUHR D I L A T O l l E T E R  T E S T  I 
S O F T E N I N G  I MAXIElUM I MAXIMUI.1 1 MAX IMUN 
TEMP. ( " C )  I D I L A T A T I O N  I CONTRACTION I D I L A T A T I O N  

TEMP. ( C " )  % % 

I 45 I 13  403 I 456 

G.-NO. 1 I .035 

Birtley Engineering 
Subsrlrary of Great West  Steel Induslnei 
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I S I Z E  FR. I WT. '2 

ELCO M I N I N G  L T D .  N o v e m b e r  20, 1975. 

SAMPLE: 

LAB.  NO.: 4092 

2nd Channel S a m p l e  S e a m  13D - B u l k  S a m p l e  Face +5 '  

CUHULAT I V E  
ASH % \4T. % 1 ASH % 

HEAD RAW A N A L Y S I S  

T O T A L  

% 
Y I E L D  

R.M. % A S H %  V . t I . %  F . C .  % s. % H.G. I .  

0.8 64 .6  I 12.7 I 21.9 69 

MAX I MUN -r- G . - N O .  

SOFTEN I NG MAX INUM MAXIMUM 
TEMP. ( " C )  D I L A T A T I O N  CONTRACTION D I L A T A T I O N  

F .S.  I .  P .  TEMP. (C" )  % % 

1 / 4  X 65M 92.4 
1 ~ 7 % - + - % - 1  

S I N K - F L O A T  A N A L Y S I  

m. % 

1.50-1.601 2.9 

+1.60 I 74.7 

ASH % R.M. % V.M.  % 

31.9 

74.9 

F . C .  % 

- I -  

17 .5  1 7.6 I 
22.4 I I I . 0  I 

1 0 0 . 0  1 5 9 . 3  1 
COMPOSITE l / 4 "  X 6511 F l o a t s  &' 1.50 S.G. 

RUHR 0 I LATOHETER T E S T  

:0.7 I 8 I 0.11 I 339 I 457 I 17 I 54 I 1.037 

Birtle y Engineering 
Suhrrdiary o l  Grea t  Werl S l e d  lndusfrres 



- 177 - 

R.M. % 

E L C O  H I N I N G  L T D .  N o v e m b e r  20,  1975 

S A M P L E :  1st ' C h a n n e l  S a m p l e  - S e a m  1 3 E ,  B u l k  S a m p l e  Face 

L A B .  NO. : 4093 

A S H  % V . H .  a F.C.  % s .  % H.G. I .  

H E A D  RAW A N A L Y S I S  ' 

- I - I - I - I - 92 

I S I Z E  FR.  I WT. % A S H  % 
C U t l U L A T I V E  

WT. % I A S H  % 

Y '  

I 
1 /4  X 65tl 9 1 . 4  6 2 . 5  9 1 . 4  6 2 . 5  

65M X 0 8 . 6  40 .5  100.0 60 .6  

W. % 

S I NK-  F L O A  

S.G. A S H  % R.11. % 

78.9  74 .9  - 

V.M.  % F.C. % 5 .  s 

-1 .40  1 2 . 4  I 7 . 2  I 1.9 24.7  I 66.2  I 1 .37  12 .4  I 7 . 2  I 
I .  4 0 4 . 5 0  4 .1  I 23 .6  I 1.7 21.5 I 5 3 . 2  I 1 .25  16 .5  I 1 1 . 3  I 
1 .SO- 1 . 6 0  - I -  I -  w 100.0 + I  . 60  

C O I I P O S I T E  1 / 4 "  X 65t.l F l o a t s  @ 1.50 S . G .  

I RUHR D I L A T O I I E T E R  T E S T  

MAX I M u l l  
r i  I LATAT I O N  

T O T A L  
Y I E L D  

MAX I blUH 
CONTRACT I O N  
a 

14 

P. 

0 . 0 2  
__ 

- 

TEMP. ( C ' )  F . S .  I. 

9 

/o 

15. I 1.055 

Birtle y Engineering 
Svbrrdmy of Grcar West Steel industries 



R.M.  % 

0 . 8  

- 180 - 

A S H %  V . l l . %  F.C. % s .  % t1 .G.  I .  

69 .5  13.4 16.3 0 .49  68 

ELCO I 4 I N I N G  LTO. N o v e m b e r  20, 1975. 

SAMPLE: 2nd thannel  S a m p l e  S e a m  13E, B u l k  S a m p l e  Face +4 '  

LAB. NO.: 4094 

I S I Z E  FR. I WT. 4 

HEAO RAW A N A L Y S I S  

CUt lULAT I V E  
ASH 8 WT. % I ASH % 

1 /4  X 6511 94.6 62.4 94 .6  62.4 

6511 X 0 5.4 42.3 100.0 61.3 - 

S O F T E N I N G  
TEI IP .  ( " C )  

MAXIMUM MAX I I1UW MAX I M U t l  
D I L A T A T I O N  CONTRACTION D I L A T A T I O N  
TEMP. ( C " )  % 8 G.-NO. 

S I N K - F L O A T  A N A L Y S I S :  1/4" X 651i 

COt1POSITE 1 / 4 "  X 65EI F l o a t s  @ 1.50 S.G. 

38 1 

-1 
100.0 

458 30 143 I 1.064 

T O T A L  
Y I E L D  
% 

13.5 

F.;. I. 

RUHR D I  LATOMETER T E S T  

Birtle y Engineering 
Subrrdiwy ol Great West Steel Irrciuwrei 



E L C O  I t I N I N G  LTO. 

SAMPLE: 1 s t  Channel  Sample Seam 13F, B u l k  Sample Face 

LAB. NO.: 4095 

R . M .  % 

HEAD RAW ANALYSIS 

ASH 2 V . t l .  9; I F.C. % 1 S .  % I 

I S I Z E  FR. I W. % 

I I I I I 

0 .9  13 .9  I 21 .o 62 

CUMULATIVE 
ASH 2 WT. % I ASH % 

1 / 4  X 65M 

65M X 0 

89.7 60.4 89.7 60.4 

10.3 29.4 100.0 57.2 

S I NK- FLOA 
7 

W. % F -1.40 

ASH % R.14. % V . M .  % 

1.40-1.50 

1.50- 1 .60 

4 . 0  

1.6 

18.8 1 . 1  22.11 

3 3 . 3  - - 

23.3 1 5 .5  I 1.6 I 25.7 

P .  

SOFTEN I NG MAX I MUM M A X  I MUM MAX IMUM 
TEMP. ( " C )  OILATATION CONTRACTION DILATATION 

TEMP.(Co) Z, % 

71.1 I 8 1 . 3  I - I - 

0.05 

November 20,  1975. 

398 456 26 236 

F.C. Z, I s. % 

67.2 I 1.61 

- I -  

w WT. % ASH % 

23.3 I 5 . 5  I 

100.0 60.4 

COMPOSITE l / 4 "  X 6511 F l o a t s  B 1.50 S . G .  

r- 
TOTAL 
YIELD 

F.S. I .  

3 

RUHR DI LATOMETER TEST I 

G.-NO. 

1.058 

Birtle y Engineering 
S u b r , d w y  o l  Great W e l t  Steel lndurrrrer 



- 1R2 - 

R . M .  % 

ELCO M I N I N G  LTD. November 20, 1975. 

ASH % V . M .  % F.C. % s. % H.G. I .  

SAMPLE: 2nd Channel  Sample Seam 13F, B u l k  Sample Face + 4 . 4 '  

LAB. NO. : 4096 

0 .9  70.6 I 12.3 I 16.2 I 2 .29 I 76 

S I Z E  FR. 

1 /4  X 65M 

65M X 0 

SINK-FLOAT ANALYSIS: l / 4 "  X 6514 

CUMULATIVE 
WT. % ASH % WT. % ASH % 

94.4 63.8 94.4 63.8 

5 .6  33.5 100.0 62 .1  

C O M P O S I T E  1/4" X 6511 F l o a t s  @ 1.50 S . G .  

TOTAL 
YIELD 

F.S. I .  

CUMULATIVE 
s. % WT. % I ASH % 

1 .46 I 17.1 I 5.8 

- I 22.6 I 10.9 

RUHR DILATOMETER TEST 

SOFTEN I NG 
TEMP. ("C) 

MAX I MUM MAX I HUM MAX I MUM 
D I LATAT I ON CONTRACT I O N  D I LATAT I ON 

% G . - N O .  ' 
Birtley Engineering 
Subsidrary ol Greal West Steel lndirrlrres 



ELCO M I N I N G  L T D .  

R.M. % 

0.7 

N o v e m b e r  20, 1975. 

A S H %  V . f I . %  F . C .  % S .  % t1.G. I .  

111.9 16.1 41.3 0.45 92 

SAMPLE: 1 s t  C h a n n e l  S a m p l e  S e a m  1 3 G  - B u l k  S a m p l e  Face 

LAB.  NO. :  4097 

I S I Z E  FR.  I WT. % ASH % 

HEAD RAW A N A L Y S I S  

CUMULAT I V E  
WT. % I ASt l  % 

6 5 M  X 0 12.4 27.0 100.0 46.3 

SOFTEN I NG 
T E M P . ( " C )  

406 

S I N K - F L O A T  A N A L Y S I S :  l/4" X 65E1 

* 

MAX I MUM MAX I HUH MAXIMUM 
D I L A T A T I O N  CONTRACTION D I L A T A T I O N  
TEMP. ( C " )  % % G.-NO. 

456 18 54 1.030 

C O l l P O S l T E  l/4" X 6511 Floa t s  P 1.50 S.G. 

F . S .  I .  

T O T A L  
Y I E L D  
% P.  

36.6 

403 469 25 41 1.019 

g 10.06 

Birtley Engineering 
Sahridkry  of Great West Sfeelindustries 
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ELCO M I N I N G  L T D .  November 20 

SAMPLE: 2nd C h a n n e l  S a m p l e  S e a m  13G - B u l k  S a m p l e  Face +3 '  

L A B .  NO.: 4098 

R.M. % 

0.7 

HEAD RAW A N A L Y S I S  

ASH 2 V.M.  2 F.C. % 5 .  % H . G .  I .  

33.0 17.8 48.5 0 . 7 2  1 O h  

I S I Z E  FR. I WT. % 
C U M U L A T I V E  

ASH % WT. % I ASH % 

114 x 65M 

65M X 0 

88.4 27.4 88.4 27 .h  

11.6 18.0 100.0 26.3 

I - 1 . 4 0 1  63.1 I 6.8 I 2.3 

S.G. 

1 1 . 4 0 - 1 . 5 0 1  7.9 1 1 9 . 8  I 1.6 

WT. 8 ASH % R.M. % 

COMPOSITE l / 4 "  X 6511 F l o a t s  k' 1.50 S.G.  

T O T A L  
Y I E L D  

62.8 

I 

V.M. % F . C .  % I s. % 

23 .6  I 67.3 I 1.19 

20.2 1 58.4 I 0.91 

- I -  1 -  

1975 

63.1 

71 .O 

73.8  

100.0 

. I V E  
ASH % 

6.8 

8 . 2  

9.0 

27.4 

RUHR D I LATOMETER T E S T  

S O F T E N I N G  
TEMP. ( " C )  

403 

MAX I MUM 
D I L A T A T I O N  
TEMP. ( C ' )  

469 

MAX I MUM MAX IMUM 
CONTRACTION D I L A T A T I O N  , 

25 11 I 

G.-NO. 

1 .O l9  

Birtley Engineering 
Sohrrdmy ol Great West Stee l  lndurfrrer 



ELCO I l l N l N G  L T D  

SAMPLE: 1 s t  thannel Sample, Seam 1 4 - C  

LAB.  N O . :  3967 

R . M .  % 

0 . 9  

- 105 - 

A S H 2  V . t t . %  F.C. % s .  % l1.G. I . 
2 2 . 3  21 .4  55.4 0 .78  88 

S I Z E  FR.  
C U M U L A T I V E  

LTT. X ASH % WT. % I ASH % 

1 / 4  X 6 5 M  I 92.5 I 22.1 I 9 2 . 5  I 22.1 I 

P .  

0.05 

S I N K - F L O A T  A N A L Y S l  

wr. % 

RUHR D I LATOf lETER T E S T  

S O F T E l l l N G  l lAX I1 lUM M A X  I MU11 MAX I M U f I  
TEMP. ( " C )  D I L A T A T I O N  CONTRACTlOf l  D I L A T A T I O N  

TEMP. (C" )  9 R G.-NO. 

381 446 24 243 1.069 

- 1 . 4 0 1  69.3 

1 .40-1 .501  4 .0  

1 . 5 0 - 1 . 6 0 1  2 .6  

+1 .601  2 3 . 6 .  

' 1/4" x 6511 

R.11. % 

4.9 I 0 . 4  

22 .0  I 0 . 6  

32.9 I - 

72.0 I - 

October 23 ,  1Y75. 

0 .89  

21 .5  0 . 7 4  

- I -  I -  

C M U L A T I V E  
WT. 8 ASH % 

76.4 6 .7  

100.0 I 22.1 I 
COMPOSITE 1 /4"  X 651.1 F loa t s  p 1.50 S.G.  

T O T A L  
Y I E L D  

F.S. I. 

Eirtley Engineering 
Sobr,dmry n l  G r ~ a l  W r i t  Sfcellnduriner 



I 

- 186 - 

WT. '$ 

ELCO I l I N I N G  L T D .  

SAMPLE: 2nd Channel Sample Seam 1 4 - C  

LAB.  N O . :  3975 

CUi lULAT I V E  
ASt1 % WT. % I ASH % 

HEAD RAW A N A L Y S I S  

1 / 4  X 6511 

6 5 M  X 0 

I I I I I 
0 . 9  I 24.4 I 20.7 I 54.0  I 0 . 7 8  1 84  

9 4 . 3  29 .8  9 4 . 3  29 .8  

5 .7  19 .8  100.0 29.2 

S.G. 

-1 .40  

1.40-1.50 

1 .50-1 .60  

+1.60 

W .  %; A S H  5 R.M. % V.M. %! 

60.0 5 .7  0 . 6  26 .2  

7 . 3  22.6 0 . 8  21.7 

3.1 3 2 . 2  - - 

29.6 80.1 - - 

T O T A L  
Y I E L D  
% 

October 23, 1975.  

SOFTEtJING 
TEMP. ( " C )  

F .S.  I .  P. 

F.C. Y, 5 .  % 

63 .5  

67 .5  I 0.90  

8 1 / 2  0.007 370 

54 .9  I 0 . 8 5  

60.0 

6 7 . 3  

70 .4  

100.0 

. I V E  
ASH % 

5 .7  

7 . ~ 5  

8 . 6  

29 .8  

C O l l P O S I T E  l / 4 "  X 6511 Floats I? 1.50  S . G .  

RUHR D I LATOI IETER T E S T  I 
t l A X  I MUM 
D I L A T A T I O N  CONTRACT I 01.1 
TEMP. ( C " )  1 5 

MAX I MUM 

449 21 

MAX I H U E  
D I L A T A T  I ON 
4 

261 

G . - N O .  

Birtley Engineering 
Suhridrrry of Great West Sleet tnderrrier 



R.M.  % ASH % V .1 ' .  % 

0.9 29.6 19.0 

F.C.  % S .  % H . G .  I .  

50.5 0.75 39 

I S I Z E  FR. I WT. 2 ASH % 
CUilULAT I V E  

WT. % I ASH % 

65M X 0 15.4 17. I 100.0 32.3 

S.G. WT. % ASH % R.11. % 

- 187 - 

October 23, 1975. ELCO M I N I N G  LTD.  

SAMPLE: 1 s t  C h a n n e l  S a m p l e ,  Seam 14-0 

LAB. NO.: 3968 

1 / 4  X 6511 I 84.6 I 35.1 I 84.6 I 35.1 I 

I V . M .  % F.C. % 7 WT. X . 

-1.40156.4 1 3 . 6  1 1 . 7  25.9 I 68.8 1.00 I 56.1 

1 .40 -1 .501  1.9 1 18.6 I 1.2 21.2 1 59.0 0.98 I 58.3 

1.50-1.601 1.3 I 28.2 I - - I 59.6 4 . 6  

+1.60 I 40.11 I 80.1 I - - I 1 O O . O  35.1 1 
COIIPOSITE l/4" X 6511 F l o a t s  i? 1.50 S . G .  

__ 

P .  

RUHR DILATOIMETER TEST 

MAX l M U l l  
D I L A T A T I O N  
X 

143 

MAX IIWM 
D I L A T A T I O N  
TEMP. ( C " )  

448 

MI\X I MUM 
CONTRACT I O N  
% 

23 

TOTAL 
Y I E L D  

F.S.  I .  

SOFTENING 
TEMP. ("C) 

G . - N O .  

1.059 0.03 134 

Birtle y Engineering 
Subsrdrary ol Great W e s f  S f e e l  Indvrlrres 



ELCO t l l N l E l G  LTD 

SAMPLE: 2nd Channel Sample, Seam 1 4 - D  

LAB. NO. : 3969 

I S I Z E  FR. I WT. 4 ASH % 

- 183 - 

CUllULAT I V E  
WT. % I ASH % 

HEAD RAW ANALYSIS 

R.M. % ASH 2 

114 X 65M I 80.8 I 38.4 

V . V .  x F . C .  % s. % 1I.G. I .  

80.8 I 38.4 

65M X 0 19.2 16.4 100.0 34.2 

-1 .40  

1.40-1.50 

SINK-FLOAT ANALYSI 

wr. % 

51.4 

3.3 

TOTAL 
YIELD 
% 

44.2 

I 1 .50-1.601 1.9 

S O F T E N I N G  M A X I l l U M  MAX I b1UM MAX I MU11 
TEMP. ("C) DILATATION CONTRACTION 0 ILATATION 

F.S. I .  P .  TEMP. ( C " )  % % G . - NO . 
9 0.011 382 445 23 179 1.063 

I + 1 . 6 0 (  4 3 . 4 ,  

: l / 4 " X  

ASH % 

4.2 

21.6 

28.5 

80.6 

October 23, 1975. 

,i s. % 

1 . 1  I 21.5 I 55.8 I 0 .85 

CUMULATIVE 
WT. % I ASH % 

51.4 I 4 .2 1 
54.7 I 5 .2 I 

% 100.0 

C O M P O S I T E  l / 4 "  X 6511 F l o a t s  @ 1.50 S . G .  

RUHR DILATOIIETER TESl I I 1 I 

Birtley Engineering 
Suhrrdrary 01 Great West Steel Inriurlrrer 



- 189 - 

R.M. % 
1 . 1  

ELCO HINIF IG LTO. October 2 3 ,  1975. 

SAMPLE: 1 s t  Channel Sample, Sea, 14 + ILIA,  South Side 

LAB.  NO.: 3973 

A S H ? :  V . t i . 4  F . C .  % S .  % H.G. I .  

44.6 17.8  36 .5  0 . 5 9  87 

I S I Z E  FR.  I w l .  s-, ASH % 
CUl lULATIVE 

WT. % I ASH % 

65M X 0 5.9 23.4 100.0 45.4 

I 
TOTAL 
Y I E L D  
% 

RUHR OILATOf lETER TEST 

SOFTEIIING MAXIt lUM M A X  I tIUI1 MAX I HUM 
T E f l P .  ( " C )  D I L A T A T I O N  CONTRACTlOfl D I L A T A T I O N  

F . S .  I. P. TEMP. ( C " )  Z % G.-NO. 

41.1 9 0.96 368 453 19 272 1.099 



- 110 - 

I S I Z E  FR. I WT. 4 

ELCO M I N I N G  L T D .  Oc tober  23, 1975. 

SAMPLE: 2nd. Channel Sample, Seam 1 4  + 1 4 A ,  North S i d e  

LAB.  NO.: 3974 

CUt lULAT I V E  
ASH 2 WT. % I ASH X 

HEAD RA\J A N A L Y S I S  

1 / 4  X 6511 

65M X 0 

I R.M. % I ASH F: I V . t I .  X I F.C. % I 5.  % 1 H . G .  I .  

97.0 47.2 97.0 47.2 

3.0 24.2 100.0 46.5 

I I I I I 

1 . 1  I 44.6 I 16.7 1 37.6 I 0 .68  I 7 3  

S . G .  W. X ASH 8 s .  x 
CUt lUL 

\JT. % 

I - 1 . 4 0 1  37.2 I 4.4 

P. 

1 1 . 5 0 - 1 . 6 0 1  5i:: 1 3 2 . 1  

+1.60 77.8 

S O F T E l l  I NG MAXIl.IU11 MAX IEIUll MAX I f1UI.l 
TEMP. ( " C )  D I L A T A T I O N  CONTRACTION D I L A T A T I O N  

3 TEMP. ( C " )  Y, ," 

0 . 7  I 27.1 I 67.8 

00.7 

0 . 8  I 22 .5  1 53.8 

~~ 

369 4 50 24 274 

0.85 I 37 .2  

1.04 I 41 .5  

-i" 100.0 

r i v E  
ASH % 

4.4 I 
6.3 1 

COMPOSITE l / 4 "  X 6511 F l o a t s  @? 1.50 S . G .  

T O T A L  
Y I E L D  

F.S. I .  

40.3 

I RUHR D I L A T O M E T E R  T E S l  

G.-NO. 

1.090 

Birtley Engineering 
Srihrrd;zry ol Grcar West Steel lnduriricr 



L 
~~ 

- 1 ' 1 1  - 

I S I Z E  FR. 1 WT. % 

ELCO M I N I N G  L T D .  

SAMPLE: F i r s t  Channel S a m p l e  Seam 15, N o r t h  S ide  

LAB.  NO. : 4003 

C U M U L A T I V E  
ASH % WT. % I ASH % 

HEAD RAW A N A L Y S I S  

R.M. % ASH 76 V . M .  % F . C .  % s. % H . G .  I .  

0.8 I 46.9 I 17.7 I 34.6 I 0.56 

47.3 90.0 47.3 

S I N K - F L O A T  A N A L Y S I S :  l/4" X 65M 

COMPOSITE 1 /4"  X 65M F l o a t s  0 1.50 S . G .  
* i  

I I I I RUHR D I L A T O M E T E R  T E S l  

SOFTEN1 N G  
TEMP. ( " C )  

T O T A L  
Y I E L D  
9 1 0  F . S .  1 .  P .  

MAX I I I U H  MAX IMUI.1 MAXIMUM 
D I L A T A T  I ON CONTRACT I014 D I L A T A T I O N  
TEMP. ( C " )  4 % 

456 I 25 I 39 

G.-NO. 

1.039 

Birtley Engineering 
Subrrdrzry of &car Werr Sfeel IrrduSlrreS 



L 

R.M. % A S H %  V . t 1 . ' 2  

- 192 - 

F .C .  % 5 .  % H.G.  I .  

E L C O  M I N I N G  L T D .  

SAMPLE: Second Channel Sample Seam 15, South S i d e  

L A B .  NO.: 4004 

I S I Z E  FR.  I WT. % ASH % 
C U M U L A T I V E  

WT. % I ASH % 

I I I 

65M X 0 

I I I I I I I 

10.5 20 .4  100.0 38.9  

V.M. % 
C U M U L A T I V E  

F.C. % s. % NT. % I ASH % 

S I N K - F L O A  

-1.40 c 1.40-1.50 

m. % 

I 1.50-1.60 

ASH % R.M. % 

1 +1.60 - - - 100.0 41.1 

42 .6  I 5.3 I 1 :5 

1.04 

3.4 I 31.3 I - 

395 460 28 99 1.044 

22.6 1 54.5 I 0.89 1 47.3 I 6.9 I 

COI4POSITE l / 4 "  X 6511 F l o a t s  i" 1.50 S . G .  

T O T A L  
Y I E L D  

F.S. 1 .  

8 1/2 

P .  

RUHR D I LATOMETER T E S T  

S O F T E N I N G  MAXIMUM MAX I MU11 
1EMP. ( " C )  D I L A T A T I O N  CONTRACTION 

MAXI HUM 
D I L A T A T I O N  
0 
i 

G.-NO. I 

Birtle y Engineering 
Sehrrdrary of Grear Werl Steel Indorlrrer 



- 193 - 

R.M. % ASH % V . N .  % F.C. % s. % 

1 . o  40 .9  20 .0  38.1 0 . 4 6  

ELCO M I N I N G  L T D .  

SAMPLE: Seam' 16 ,  C h a n n e l  S a m p l e  K 1 ,  Bulk  S a m p l e  Face 

L A B .  NO.:  4490 

H . G .  I .  

68 

D e c e m b e r  3 ,  1975. 

I S I Z E  FR. I WT. % 
C U M U L A T I V E  

ASH % WT. % I ASH % 

1 / 4  X 6511 

65M X 0 

90.8 44.3 9 0 . 8  44 .3  

9 . 2  20.8 100.0 42 .1  

S . G .  UT. % ASH % R.M. % V.M. % 

I - 1 . 4 0 / 4 0 . 6  1 6 . 0  I 1 . 4  1 2 9 . 7  I 62.9  I 0 . 7 6  I 4 0 . 6  1 6 .0  I 
C U M U L A T I V E  

F.C.  % s .  % WT. % I ASH % 

1.40-1 .50  6 . 0  2 2 . 3  1 . o  24 .2  5 2 . 5  0 .78  4 6 . 6  8 . 2  

COMPOSITE l / 4 "  X 65M F l o a t s  5' 1.50 S . G .  

1.50-1 .60  

+1.60 

RUHR D I L A T O M E T E R  T E S T  f 

4 . 2  33.3 - - 50.8 10 .3  

4 9 . 2  7 9 . 5  - - 100.0 4 4 . 3  

- - 

- - 

T O T A L  
Y I E L D  
% 

42 .3  

MAX I FIUM 
D I L A T A T I O N  
TEMP. (C ' )  

456 

F . S .  I .  

8 

MAXIMUM MAX I NUN 
CONTRACTION D I L A T A T I O N  
% % G.-NO. 

22 170 1 .064  

P .  

0.10 
__ 

__ 

SOFTEI I  I N G  
TEMP. ( " C )  

390 

Birtley Engineering 
Suhrrdjlary 01 Greal West Steel lr,dssfrfPs 



D e c e m b e r  3 ,  1975. ELCO M I N I N G  L T D .  

Seam' 16, Channel S a m p l e  #2, Bulk S a m p l e  Face + 5 . 4 '  

LAB. NO.: 4491 

R.M. % 

1 . o  

HEAD RAW A N A L Y S I S  

ASH % V . t l .  X F.C. % s .  % t I .G.1. 

41 .a 19 .4  37.8 0.63 71 

I S I Z E  FR. I WT. % 
C U M U L A T I V E  

ASH Y, WT. % I ASH $, 

1/4 X 65M 

65M X 0 

S I N K - F L O A T  A N A L Y S I S :  1/4" X 651-1 

8 9 . 2  44.5 89 .2  44.5 

10.8 IS. 1 100.0 41.6 

TOTAL 
Y I E L D  
% 

41.8 

Birtley Engineering 
Svbrrdrary o l  Great Wesf Sleel Induslner 

RUHR D I LATOt lETER T E S T  

M A X  I N J E f  MAX I ElU1I S O F T E N I N G  MAXI1 IUM 
TEMP. ( " C )  D I L A T A T I O N  CONTRACT 101.1 D I L A T A T I  O N  

F.S. I. P.  T E M P . ( C o )  X % G.-NO. 

a 0 .13  383 448 24 203 1.066 
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R.M. % 

I . o  

ELCO M I N I N G  LTD. 

SAMPLE: Searn 16E, C h a n n e l  Sample # I ,  B u l k  Sample F a c e  

LAB. NO.: 4432 

ASH % V . H .  X F.C.  % S .  % 1I.G. I .  

20.6 23.6 54.8 0 .71  72 

I S I Z E  FR. I WT. X ASH S: 
CUMULATIVE 

WT. % I ASH % 

D e c e m b e r  3 ,  1975. 

TOTAL 
Y I E L D  
% 

I 1/4 X 65M I 93 .3  1 20.1 I 9 3 . 3  I 20.1 I 

RUHR DILATOHETER TEST 

SOFTEN I NG MAX I MUM MAX I MUM MAX IMUM 
1EMP. ( " C )  O I L A T A T I O N  CONTRACTION D I L A T A T I O N  

F.S. I .  P. T E M P . ( C " )  % % G.-NO. 

SINK-FLOAT A N A L Y S I S :  1/11" X 6511 

I I I I I I I I I I 

COMPOSITE l/4" X 6gbl F l o a t s  P 1.50 S.G. 

379 432 24 37  1.041 

Birtley Engineering 
Subr;dd,ary ol  Great We$! Sfee l  lndurlnez 
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- 106 - 

R.M. % 

ELCO M I N I N G  LTD. December 3 ,  1975. 

SAMPLE: Seam I 6 E ,  Channel  Sample #2,  Bulk  Sample Face + 5 .4 '  

LAB. NO. :  4493 

A S H  % V . V .  X F.C. % S .  X H . G . I .  

HEAD RAW ANALYSIS 

S I Z E  FR. 

1/4 X 65M 

CUMULATIVE 
WT. % ASH % WT. % ASH % 

93.1 31.7 33.1 31.7 

S . G .  

- 1 .40  

1.40-1.50 

1.50-1.60 

+1.60 

WT. % ASH % R.M. % V.M.  !I! F.C. % 

53.5 5.3 0.9 27.9 65.9 

8 .2  22.2 0.9 24.8 52.  I 

4.9 32.0 - - - 

33.4 76 .4  - - - 

-I-- TOTAL M A X  I MUM 
D I LATAT I ON 
TEMP.(C" )  ' IELD % I F . S .  I .  

EIAX IMUM MAXIMUM 
CONTRACT I O N  
% % G . - N O .  

D I LATAT I OF1 

57.4 I 8 

CUMULAT I V E  
WT. % I ASH % s .  % 

0 . 7 6  I 53.5  . I 5.3 1 
61.7 -1 

RUHR DILATOMETER TEST 

I SOFTENING 

P. I TEMP. (oC)  

0.16 I 394 455 1 25 I 112 I 1.043 

454 I 30 I 102 1 1 .045 



- 197 - 

R.M. % I ASH % 1 V . V .  % I F . C .  % I 5 .  % 

ELCO H I N I N G  LTO. D e c e m b e r  3, 1975. 

$AMPLE:  S e a m  I6G, C h a n n e l  S a m p l e  # I ,  B u l k  S a m p l e  Face 

H . G .  I .  

L A B .  NO. : 4494 

ASH % 
CUMULAT 1 VE 

WT. % I ASH % - 

1 1 .2 I 3Y.5 I 18.9 I 40.4 1 0 . 7 2  1 75 I 

39.9 

S I Z E  A N A L Y S I S  

1- 
84 .4  33.7 114 x 65M a4.4 I& 

- 
S.G. W l .  % ASH % R.H. % V.M. % F.C. % s .  4 

-1 .40  45 .1  5.3 2.8 28 .1  63 .8  0.87 

1.40-1.50 5. '  17.4 2.3 25.2 55.1 0.83 

1.50- I .  60 3.4 27.2 - - - - 

+ I  .60 46.4 77.0 - - - - 

2 0 . 6  1 100.0 I 36.9 

C U I I U L A T I  VE 

45.1 

53.6 I 100.0 39.9 

COMPOSITE 1/4" Y, 65N F l o a t s  @ 1.50 S . G .  

1 RUHR D I LATOMETER T E S T  I 

TEMP. ( C " )  

T O T A L  
Y I E L D  
9 10 F . S . I .  P. 

I I I I 

MAX I MUM MAX IMUM 

G. - N O .  

17 70 1.043 ' 
Birtley Engineering 
Ssbrrdrary ol Great West Steel lndurfrm 
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I S I Z E  FR. I \JT. % 

ELCO MINING LTD. December 3 ,  1975 

SAMPLE: Chahnel Sample # 2 ,  Seam 16G, Bulk Sample Face + 5 . 4 '  

LAB. NO.: 4495 

CUMULAT I V E  
ASH % WT. % I A s n  % 

HEAD RAW ANALYSIS 

1 / 4  X 65M 

65M X 0 

1 R . M .  % I A S H %  I V . M .  X I F .C .  % I 5 .  % 1 tI.G.1. I 

82.9 38.9 82.9 33.9 

17 .1  23.3 100.0 36.2 

I I I I I 

0 .8 I 34 .1  I 2 1 . 2  I 43.9 I 0.70 I I 0 3  

P. 

0 . 0 8  

SOFTEN I NG 
TEMP. ( " C )  DILATATION 

MAX I HUM 

TEMP. (C') 

387 445 

SINK-FLOA 

S.G. 

-1 .40 

1.40- 1.50 

1.50- 1 .60 

+ I  . 60  

ANALYS I 

m. % 

49.7 

4 .8  

2.3 

43.2 

A s n  % R.M. % 

5.9 I 2 . 6  y 
79.7 

V . M .  % 

28.5 

25 .0  

F.C. % 

63 .0  

54.5 

- 
- 

s .  % 

0.86 

0 . 9 6  

C UMULAT I V E 
\JT. % I ASH % 

49.7 I 5.9 

54.5 1 7 . 0  

100.0 

COMPOSITE l / 4 "  X 6511 F l o a t s  e 1.50  S . G .  

TOTAL 
YIELD 
% 

45.2 

F.S. I. 

8 1/2 

RUHR DILATOMETER TEST I 
MAX I MUEl 
CONTRACT I O N  
% 

24 

MAX IMUM 
D I LATAT I ON 
% 

131 

G. -NO.  

1 .051 

Birtle y Engineering 
Subrrdrary 01 Great West Steel lndurlrrer 
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1.5 

ELCO M I N I N G  L T D .  

SAMPLE: 1 s t  C h a n n e l  S a m p l e  Seam 17, E u l k  S a m p l e  Face 

LAB.  NO.: 41118 

17.2 26.4 I 54.9 I 0.65 1 82 

HEAD RAW A N A L Y S I S  

I S I Z E  FR.  I WT. % 

1 R . M .  % I A S H %  I V.11. X I F.C. % I S .  % I H . G . I .  I 

CUMULAT I VE 
ASH % WT. % I ASH % 

1 / 4  X 65M 

65M X 0 

87.0 17.1 87.0 17.1 
13.0 14.5 100.0 16.8 

W .  % ASH % R.M. % 

S I NK- F L O A  r z -  V.M. % F .C .  % 

-1 .40 

1.50- 1.60 

+1.60 

76.1 2.8 1 . 1  31.0 65.1 

2.9 

1.5 

16.7 1.2 23.6 58.5 

27.8 - - - 

19.5 1 7 2 . 3  I - I - I - 

0.10 

COMPOSIT€  l / 4 "  X 6511 F l o a t s  9 1.50 S.G.  

383 453 26 173 1.066 

T O T A L  
Y I E L D  

F . S .  I. 

8 1 / 2  

D e c e m b e r  3 ,  1975. 

CUMULAT VE 
s .  % WT. % ASH % 

0.88 

0.85 79.0 

- I 100.0 I 17.1 

RUHR D I L A T O I t E T E R  T E S T  

1 S O F T E N I N G  I MAXIMUM I MAXIblUEl I M X I M U M  I I 
TEMP. ( " C )  I D I L A T A T I O N  I CONTRACTION I D I L A T A T I O N  I P. I TE14P. ( C ' )  % % G.-NO. I 

Birtle y Engineering 
Subrrdrary ol Greac West Steel loduslrrei 
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R.M. % 

1.6  

ELCO M I N I N G  LTO.  D e c e m b e r  3 ,  1975.  

SAMPLE: 2nd C h a n n e l  S a m p l e  Seam 17,  B u l k  S a m p l e  Face + 9 '  

L A B .  NO.: 4419 

A S H %  V . 1 l . X  F.C .  % 5.  % 1 i .G .  I .  

25.5  2 4 . 6  46 .3  0 . 5 6  99  

I S I Z E  FR. I W .  % 
C U t l U L A T I V E  

A S H  % WT. % I ASH % 

1 / 4  X 6511 

65M X 0 

82.1 2 2 . 6  82.1 22 .6  
17 .9  12 .8  100.0 20.8 

S . G .  

C O M P O S I T E  l /4"  X 651.1 F l o a t s  F 1 . 5 0  S.G. 

CUNULAT I VE 
W .  % ASH % R.M.  % V .M.  % F . C .  % s .  % WT. % 1 ASH % 

- 1 . 4 0  

1 .40-1 .50  

1 .50 -1 .60  

+l.hO 

69.1 2.9 1 . 3  29.7 66 .1  0 .81  69 .1  2 .9  

3 .4  16.0 1 . 7  24.7 57 .6  1 .oo 7 2 . 5  3 . 5  

1.5 3 1 . 6  - - - - 74.0  4 .1  

26.0 7 5 . 3  - 100.0 2 2 . 6  - - - 

MAX IMUM 
D I L A T A T I O N  
% 

128 

T O T A L  
Y I E L D  
% G.-NO. 

1.049 

RUHR OILATOMETER T E S T  

S O F T E N I N G  MAXIMUM MAX I MUM 
TEMP. ( " C )  D I L A T A T I O N  CONTRACTION 

F . S . I .  P. T E M P . ( C o )  % 

Birtley Engineering 
Subrrdrary of Great West Sfeel l n d u ~ l r i e i  

59 .5  8 1/2 0.07  390 453 30 
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R.M. % 

ELCO M I N I N G  L T D .  

SAMPLE: 1 s t  C h a n n e l  S a m p l e  S e a m  l 7 A ,  B u l k  S a m p l e  Face 

LAB.  NO.: 4444 

A S H 2  V . H . %  F . C .  % S .  % H . G .  I .  

UEAD RAN A N A L Y S I S  

1 S I Z E  FR.  I WT. % ASH % 
CUIIULAT I V E  

WT. % I ASH % 

t I I 1 

1 / 4  X 6 5 M  

65M X 0 

9 1 . 9  48.8 9 1 . 9  48.8 

8.1 27.9 100.0 4 7 . 1  

P .  

D e c e m b e r  3 ,  1 9 7 5 .  

SOFTENING MAXIMUM MAX I MUV MAXIMUI I  
TENP.  ( " C )  D I L A T A T I O N  CONTRACTION D I L A T A T I O N  

TCMP.(C' )  :: % G . - N O .  

I I I I I I I 

COMPOSITE 1 / 4 "  X 651.1 F l o a t s  0 1 . 5 0  S . G .  

TOTAL 
Y I E L D  1 %  

38.0 

F . S .  I .  

9 

RUHR D I LATOt lETER T E S T  

Birt le y Engineering 
Subrrdrary ol Great West Steel lndurlrier 



ELCO 1 I I N I N G  LTO. December 3, 1975. 

SAMPLE: 2nd Channel Sample Seam l 7 A ,  B u l k  Sample Face + 9 '  

LAB. NO.: 4445 

R.M. % 

0.8 

HEAD RAW ANALYSIS 

ASH":  V . H . %  F.C. % S .  % H.G. I .  

37.3 20.7 41.2 0.68 59 

I S I Z E  FR. I WT. a ASH % 
CUMULATIVE 

WT. % 1 ASH % 

1 / 4  X 6511 

65M X 0 

SINK-FLOAT ANALYSIS:  l / 4 "  X 65M 

S . G .  W. % ASH % R.11. % 

93.9 36.5 93.9 36.5 

6.1 20.3 100.0 35.5 

I - 1 . 4 0 1  50.5 I 4.7 I 1.2 

SOFTEEI I NG 
TEMP. ("C) 

COMPOSITE l / 4 "  X 651.1 F l o a t s  @ 1 .50 S . G .  

MAX IHUM MAX I 11UM MAX I MUM 
D l L A T A T l O M  CONTRACTION O I L A T A T I O N  
TEMP. ( C " )  0, ,a &.-NO. 

r TOTAL 

383 

Y I E L D  

453 26 173 1.066 

V . M .  % F . C .  % I 
30.6 I 63.5 

- I -  

CUMULAl  I VE 
s .  a WT. % I ASH % 

- I 100.0 1 36.5 I 

F . S .  I .  

8 

P.  

1.05 

__ 

- 

RUHR DILATOMETER T E S l  

Birtle y Engineering 
Sobwdrary of Great West Sfeel Inderrrrer 



ELCO M I N I N G  L T D .  

I S I Z E  FR. 1 LIT. 4 

D e c e m b e r  3, 1975. 

CUt lULAT I V E  
ASH ?, . WT. % I ASH 7, 

SAMPLE: 1 s t  C h a n n e l  S a m p l e  S e a m  18, Bulk S a m p l e  Face 

L A B .  NO.: 4416 

1/4 X 65M 

65M X 0 

HEAD RAW A N A L Y S I S  

9 0 . 0  34.5 90.0 34.5 

10.0 14.5 100.0 32.5 

H.G.  I .  

0 . 4 8  
R.M. % ASH % V . H .  4 F . C .  % 

1.0 I 34.4 I 25.3 I 39.3 

S I N K - F L O A T  A N A L Y S I S :  1/11" X 6511 

COMPOSITE 1/4" X 651.1 F l o a t s  @ 1 .50  S.G. 

T O T A L  S O F T E N I N G  
Y I E L D  TEMP. ( " C )  
% ! F:.I. 1 P. 

52.1 0.04 395 

MAX I MUII 
D I L A T A T I O N  
TEI lP .  ( C o )  

440 

MAXIMUM ElAX I MUM 

20 65 

G.-NO. 

1.029 

Birt le y Engineering 
Sahrrdrary o l  Greet Werr Steel Indsitrres 
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I S I Z E  FR. I W. % 

ELCO M I N I N G  L T D .  D e c e m b e r  3 ,  1975. 

SAMPLE: 2nd C h a n n e l  S a m p l e  S e a m  18, B u l k  S a m p l e  Face +12' 

L A B .  NO.: 4417 

CUl lULAT I V E  
ASH % WT. % I ASH % 

HEAD RAW A N A L Y S I S  

1 / 4  X 65M 

65M X 0 

I I I I I 

89.9 28.8 89.9 28. a 
10.1 15. 1 100.0 27.4 

1.2 I 26.9 I 46.1 I 0.59 a1 

S.G. 

-1 .40 

1.40-1.50 

1.50-1.60 

CUMULAT I V t  
W. % A S H  % R.M. % V.M. % F.C. % S .  % WT. % ASH % 

61.5 4.3 2.3 31.6 61 . a  1.05 61.5 4 .3  

4.6 20.1 1.9 nss ns s nss 66.1 5.4 

2.0 35.0 68. I 6.3 - - - - 

+1.60 31.9 77 .0  - - - - 100.0 28.8 

P .  

COMPOSITE 1/4" X 6511 F l o a t s  9 1.50 S.G. 

S0FTEI.I I NG M A X I  MUM MAX I MUM MAX I MUM 
TEMP. ( " C )  D I L A T A T I O N  CONTRACTION D I L A T A T I O N  

T E M P . ( C o )  % % G.-NO. 

RUHR D I L A T O M E T E R  T E S T  " 
0.05 

I I 

378 453 27 146 1 .066 

Birr le y Engineering 
Svhrrrlrary of Grcrr Werl StPelindustrrer 
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~~ 

0 .6  

ELCO M I N I N G  L T O .  

SAMPLE: E B - 2 7 -  I 

L A B .  NO.: 4888 

9 . 1  29 .6  I 60.7  I 0.69  I 1 1 1  

HEAD RAW A N A L Y S I S  

I S I Z E  FR. I a. % 

I R . M . %  I A S H %  I V . t I . X  1 F . C . %  I S . X  1 H . G . I .  I 

C U M U L A T I V E  
ASH % WT. % I ASH X 

~~ 

1 / 4  x 65M 

65M X 0 

8 . 5  8 3 . 8  8 . 5  
16.2 8 . 7  100.0 8 . 5  

8 3 . 8  

ASH % R.M. % 

3 . 1  2.0 

22 .8  1 . 2  

3 2 . 7  - 

79 .9  - 

S I N K - F L O A T  A N A L Y S I  

wr. % V.M.  4 F.C. % 

30.8 64 .1  

26 .5  49.5 

- - 

- - 

-1.401 9 1 . 9  

F.S. I .  

1.40-1.50 

1.50-1.60 

MAX I M u l l  S O F T E N I N G  MAXIMUM MAX I MUM 
TEMP. ( " C )  D I L A T A T l  ON CONTRACT I O N  D I L A T A T I O N  

P. TEMP. ( C ' )  % % G.-NO. 

December 1975.  

5 .  % 

0 .74  

0 . 7 5  

C U M U L A T I V E  

9 3 . 4  

100.0 8 . 5  

COMPOSITE 1/4" X 651.1 F l o a t s  I? 1 . 5 0  S . G .  

T O T A L  
YIELD 
% 

7 7 . 9  

RUHR D I L A T O H E T E R  T E S T  I 

Birtley Engineering 
Subrldidry 01 Great West Sleel Induitr;es 



ELCO M I N I N G  LTD.  

SAMPLE: EB-27-2 

LAB. NO. : 4889 

R.M. % ASH % V.M. B F . C .  % 5 .  % 

0 . 5  8 .8  2 7 . 4  6 3 . 3  0 .46  

- 206 - 

H . G . I .  

73 

I S I Z E  FR. I WT. % ASH % 
CUMULATIVE 

WT. % I ASH % 

114 x 6 5 ~  

65M X 0 

SINK-FLOAT ANALYS 

G-T-Z 

95.4 8 . 0  95 .h  8.0 

4 . 6  10 .7  100.0 8.1 

1.40-1.50 

- 100.0 + i .60  [ 5 . 6  8 .0  

ASH % R.M. % 

23.8  

33 .2  

SOFTEN I NG 

65 .7  I - 

MAX I MUM 

COMPOSITE l / 4 "  X 651.1 F l o a t s  P 1.50 S.G. 

MAX I MUEl 
CONTRACT I O N  
% 

V.M.  % F.C. % + 
MAX IMUM 
D I LATAT I ON 
% G . - I40 . 

- I -  

8 9 . 0  

December 1975. 

9 0.07 374 452 

s .  % 

0.56 

0 . 1 5  

- 9 4 . 4  

RUHR DILATOMETER TEST 

I TOTAL I I 
D I L A T A T I O N  

T E M P . ( o C )  I TEMP. (C') 
Y I E L D  1 %  I F . S . I . 1  P. I 

Birtle y Engineering 
Svbrrdrary a/  Great Werl S l e d  lnduslrier 
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R.M. % ASH % V . M .  % F.C. % s.  % 

0.5 16.9 26.7 55.9 0 .44  

ELCO M I N I N G  LTO.  

SAMPLE: EB-27-3 

L A B .  NO.: 4890 

H . G . I .  

73 

I S I Z E  FR.  I WT. % A S H  % 
CUIWLAT I V E  

WT. % I ASH % 

I 1/4 X 65M 1 97.6 I 15.3 I 9 7 . 6  I 15.3 I 
65M X 0 2.4 12 .4  100.0 15.2 

F.C.  % 

I TOTAL 

CUHULAT I VE 
s. % 1JT. % I ASH % 

182.3 

S.G. WT. % ASH % 

-1 .40  82 .6  3.8 

1.40-1.50 1.7 21.1 

1.50- I .  60 0 . 4  47.2 

+1.60 15.3 75.9 

I 

R.M. % V.M. % 

0 .8  29. I 

0.8 24 .4  

- - 
- - 

December 1975. 

- - 100.0 15.3 

66 .3  I 0 .58 I 82.6 I 3.8 

53.7 I 0.52 I 84.3 I 4 .1  

RUHR D I  LATOl lETER TEST 1 
MAX I MU11 

F.S. I .  P. 

MAXIMUM 
D I L A T A T I O N  

G.-NO. 

185 1 .064 

Birtle y Engineering 
Subsidiary 01 Great West Steel Industries 



ELCO M I N I N G  L T D .  

SAMPLE: EB-27-4 

0.3 

- 2 0 8  - 

15.9 27.7 56.  I 1 .oo 81 

December 1 9 7 5. 

I S I Z E  FR. I WT. % ASH % 

L A B .  NO.: 4891 

C U M U L A T I V E  
WT. % I ASH % 

HEAD RAW A N A L Y S I S  

1 / 4  X 65M 

65M X 0 

I R.M.  % 

96 .6  17.6 96.6 17.6 

3 . 4  11.9 100.0 17.4 

A S H %  1 V . M . %  I F . C . % I  S . %  I H.G.I. I 

SOFTEN I NG 
TEMP. ( " C )  

MAX I MUM MAXIMUM 
D I L A T A T I O N  CONTRACTION 
TEMP. (C') ' '2 

MAX IMUM 
D I L A T A T I O N  
% G.-NO. 

S I N K - F L O A  r 

38 1 

-1.40 

+1.60 

455 20 

A N A L Y S I S :  l / 4 "  X 65M 

W. % ASH % R.M. % 

75 .7  I 5 .1  I 0 .8  

19.G 1 63 .6  I - 

V.M. % I F.C. % I 5. '2 

66.5 9 
COMPOSITE l / 4 "  X 65M F l o a t s  @ 1.50 S.G. 

T O T A L  
Y I E L D  

76 .7  

1 

F . S . I .  I P. 

79.4 

80.4 6 . 4  

100.0 I 17.6 I 

RUHR D I LATOHETER T E S T  

Birtle y Engineering 
Subrrdrary 01 Glen, West Steel lnduslrrer 



ELCO M I N I N G  L T D .  

SAMPLE: EB-27-5 

L A B .  NO.: 4392 

R.M. % 

- 2r?g - 

ASH % V.M. % F .C .  % s .  % H.G. I .  

HEAD RAW A N A L Y S I S  

W .  % A S H  % R.11. % 

54.5 5.9 1 . 1  

3 .7  21 .4  0 . 8  

2 . 4  33.3 - 

39.4 81.5 - 

V.M. % F . C .  % 

27.1 65.9 

23 .3  54 .5  

- - 

- - 

S I Z E  A N A L Y S I S  
I I I 

394 

S I Z E  FR. W l .  % ASH % 

456 16 

65M X 0 8 . 2  21 .4  

S I N K - F L O A  

S.G.  

-1.40 

1.40-1.50 

1.50- 1.60 

+ I  .60 

C U M U L A T I V E  
WT. % ASH % 

1 0 0 . 0  35.6. 

December 1375. 

5 .  % WT. % 

54.5 

0 .63  I 58.2 * 100.0 

1 

7.9 1 
36.9 1 

COMPOSITE 1/4" X 6511 F l o a t s  0 1 .50 S . G .  

T O T A L  
Y I E L D  
% - 

53.4 - 

I 

:'"'. 1 OPbs 

RUHR D I L A T O M E T E R  TEST 

MAX I MU11 MAX IMUM 
D I L A T A T I O N  

G.-NO. 

190 1 1 .C66 

Birtle y Engineering 
Suhrrdtary 01 Great West Steel Induslrrei 



ELCO M I N I N G  L T D .  

SAMPLE: EB-'27-6 

L A B .  NO.: 4893 

R.M. % ASH % V . H .  % F.C. % S .  % 

0.3 14.9 24.9 59.9 0.52 

~ 

- 710 - 

H.G. I .  

87 

I S l Z E ~  FR. I WT. % ASH 2 
C U M U L A T I V E  

WT. % I ASH % 

5 .  % 

COMPOSITE 1/4" X 65N F l o a t s  @ 1.50 S . G .  

C U M U L A T I V E  
WT. % 1 ASH % 

T O T A L  
Y I E L D  

F . S .  I .  

77.5 8 1/2 

S . G .  WT. % ASH % 

-1 .40  84 .1  4.8 

I .  40-1.50 2.2 22.9 

1 .SO-  I .6D 1.2 31.3 

+1.60 12 .5  74.7 

P .  

R.M. % V.M. % 

0.8 27.7 

0 . 3  22.5 

- - 

- - 

0 .09  

SOFTEN I NG 
TEMP, ( " C )  

F .C.  % 

66.7 

53.8 

MAX I MUM 
D I L A T A T  I ON 
TEMP. ( C o )  

D e c e m b e r  1975. 

MAXIMUM 
CONTRACTION 
% 

MAXIMUM 
D I L A T A T I O N  
% G.-NO. 

0 . 5 8  I 84.1 I 4 . 8  

0 .51  I 86.3 I 5 .3  

- I 100.0 I 14.3 

RUHR D I L A T O M E T E R  T E S T  1 

390 1 456 7 

Birtle y Engineering 
Svbsrdrary 01 Great West Steel Indui l rks  



ELCO M I N I N G  LTD. 

SAMPLE: E B - 2 7 - 7  

LAB. NO.: 4894 

I S I Z E  FR. I WT. 4 ASH % 

HEAD RAW ANALYSIS 

C U W L A T I V E  
WT. % I ASH % 

R.M. % to, 

TOTAL 
Y I E L D  
% 

57.7 

A S H %  I V . M . %  I F . C . %  I S . %  I H . G . I .  I 

SOFTENING MAXIMUM 
TEMP. ( " C )  0 I LATAT I ON 

F.S.  I .  P .  TEMP. (C' )  

9 0.14 390 456 

36.4 I 22.7 I 40.6 I 0.78 I 73 I 

MAXIMUM 
D I L A T A T I O N  
% G.-NO. 

30.5 94.3 I 30.5 
I 65M X 0 I 5.7 I 20.4 I 100.0 I 29.9 I 

SINK-FLOA 
I 

1.40-1 .5O 

1.50- 1.60 

A N A L Y S I S :  l/4" X 6511 

N. % ASH % R.M. % V.M. % F.C. % 

December 1975. 

CUMULAT I VE 
s. % WT. % I ASH % 

0.86 I 56.2 I 5.2 

- I 100.0 I 30.5 

COMPOSITE l/4" X 65M F l o a t s  @ 1.50 S.G. 

I I I I RUHR DILATOMETER T E S l  

MAX I MUM 
CONTRACT I ON 
% 

16 184 I 1.070 I 

Birtley Engineering 
Suhrrdjdry 01 Great West Sfeel lnduslner 



R.M. % 

0 . 6  

A S t l  % V.M. 4 F . C .  % 5. % H.G.  I .  

25.  I 2 0 . 7  5 3 . 6  0 . 4 8  92  

6 5 M  X 0 10.1 

W. % ASH % R.M. % V.M. % F .C .  % S. % 
CUNULAT I VE 

WT. % I ASH % 

1 2 . 0  80.0 - - - - 100.0 1 4 . 5  

- 212 - 

ELCO M I N I N G  L T D .  

SAMPLE: EB-27-8 

LAB.  NO.: 5137 

December 1975. 

HEAD RAW A N A L Y S I S  

S I Z E  A N A L Y S I S  
I- CUrlULAT I V E  

WT. % ASH % 

100.0 1 4 . 5  

S I Z E  FR. WT. % ASH % 

1 4 . 5  

14 .5  

S I N K - F L D A  

1.40-  I .  50 

1 .50-1.60 

82 .6  1 4 . 3  I 1 . 1  I 24.6  70 .0  I 0.39  I 8 2 . 6  I 4 . 3  

4.0  I 21.0 I 0 . 8  I 2 0 . 4  57 .0  I 0.31 I 8 6 . 6  I 5 .1  

1 . 4  I 33.3  I - I - - I - I 88.0 I 5 . 5  

I +1.60 

COMPOSITE l /4"  X 651.1 F l o a t s  @ 1.50 S . G .  

I RUHR DILATOMETER TEST 

M&X I MUEl 
CONTRACTION 
% 

25 

MAX IMUEI 
D I L A T A T I O N  
% 

49 

T O T A L  
Y I E L D  

1 7 . 9  

SOFTEN I NG 
TEMP. ( " C )  D I L A T A T I O N  

MAX I HUM 

TEMP. (C" )  P. 

0 .04  
__ 

- 

F.S. I. 

9 I .021 

I 

Birtley Engineering 
S u b r r d w y  d Greal West Sreel lndurrnes 



- 2 1 3  - 

R.M. % ASH % V . M .  % 

0.4 21 .1  21 .1  

ELCO MINING LTD. 

SAMPLE: EB-27-9 

LAB. NO.: 5138 

F.C. % S .  % H.G. I .  

5 7 . 4  0 . 7 8  09 

I S IZE FR. I Wr. % ASH % 
CUMULATIVE 

WT. % I ASH % 

114 X 65M 9 4 . 5  17.0 94.5 17.0 

December 1975. 

65M X 0 

SINK-FLOAT ANALYSIS: l / 4 "  X 6511 

5 . 5  1 6 . 3 .  100.0 17.0 

TOTAL 
Y IELD 
% 

77.1 

Birt le y Engineering 
S u b s d a r y  o l  Great Wesf Sreel lndurlner 

RUHR DILATOIIETER TEST 

SOFTEN I NG MAXIMUM MAX I EIUH MAX IMUM 
TEMP. ( "C)  DILATATION CONTRACTION DILATATION 

G.-NO. F . S . I .  P. TEMP.(C" )  % % 

9 0.05 333 457 2 6  2 4 7  1 .065 



ELCO M I N I N G  LTD. 

SAMPLE: E B - 3 3 - 1  

LAB. NO.: 5139 

0.6 56.7 I 15.5 27.2 

HEAD RAW ANALYSIS 

0.37 60 

- 214 - 

I S I Z E ' F R .  I W.  % ASH % 

I R.MI % 

CUMULAT I V E  
WT. % I ASH % 

A S H %  I V . M .  % I F.C. % I S .  % I H . G . I .  1 

- 1 / 4  X 65M 

65M X 0 

9 2 . 5  59.0 92.5 59.0 

7.5 35.4 100.0 57.2 

SOFTENING 
TEMP. ( 'C )  

M A X I M U M  t i A x  I Muri MAX IMUM 
DILATATION CONTRACTION DILATATION 
TEMP. ( C o )  % % G . - N O .  

S I NK- FLOA 

S . G .  

339 

-1 .40  

456 22 110 1.056 

1.40- 1.50 

I .  50- 1.60 

+1.60 

December 1975. 

ANALYSIS: l / 4 "  X 65M 

_ _ _ _ _ ~ ~  

COMPOSITE l / 4 "  X 6511 F l o a t s  @ 1.50 S . G .  

'I 
TOTAL 
YIELD 

29.8 

F.S. I. P .  

IVE 
ASH % 

5.9 

8.5 

1 1 . 4  

59.0 

RUHR D I LATOllETER TEST 

Birtley Engineering 
Suhsrdlary a/  Great West Sfeel  Indmrrrer 



- 2 1 5  - 

R.M. % 

ELCO M I N I N G  L T D .  

SAMPLE: EB-33-2 

LAB.  NO.: 5970 

ASH 8 V.M.  % F . C .  % s. % H.G. I .  

HEAD RAW A N A L Y S I S  

0.7 52.0 1 19.5 I 27.8 I 0.31 I 

I S I Z E  FR. I WT. '2 
C U M U L A T I V E  

ASH % WT. % I ASH % 

S I N K - F L O A  

1.40- 1.50 

1 / 4  X 65M 

65M X 0 

95.5 47 .6  95 .5  47.6 

4.5 31.8 100.0 46 .9  

38.0 I 6 .7 I 0 . 8  1 29.6 

WT. % A S H  % R.M. % 

3.3 1 22.6 I 0.6 I 25.7 

V .M.  % 

53.7 

December 1975. 

79.2 - - 

F . C .  % I S .  % 

SOFTEN I NG MAXIMUM 
TEMP. ( " C )  D I L A T A T I O N  

TEMP.(C" )  

381 454 

62.9 I 0 .53  

MAX I MUM 
CONTRACTION 
% 

12 

51.1 1 0 . 5 8  

- I .  
- I -  

CUMULI 
WT. % 

38.0 

41.3 

46.3 

100.0 

IVE 
ASH % 

6.7 

8.0 

10.8 

47.6 

COMPOSITE 1 /4"  X 651.1 F l o a t s  @ 1.50 S.G.  

TOTAL 
Y I E L D  

39 .4  

F.S.  I .  

9 

P. 

0 . 1 4  
- 

__ 

MAX I MUM 
D I L A T A T I O N  

G.-NO. 

25 1.086 

Birtley Engineering 
Subwdiary 01 Great West Steel industries 



ELCO M I N I N G  L T O .  

SAMPLE: EB-33-3 

LAB.  NO.: 5971 

I S I Z E  FR. I W l ,  % ASH % 

HEAD RAW A N A L Y S I S  

C U W L A T  I V E  
WT. % I ASH % 

I R.M. % 

1 /4  X 6 5 M  

65M X 0 

A S H %  I V.M. % I F.C. % I 5 .  % I H . G . I .  I 

94 .9  [to. 0 94 .9  40.0 

5 . 1  28.5 100.0 39.4  

I I I I I 

0 . 9  5 1 . 0  I 3 0 . 7  

F . S . I .  P. 

SOFTEN I NG 
TENP.  ( " C )  

S I N K - F L O A  
7 

MAXIMUM MAX I FIUM MAX I MUM 
D I L A T A T I O N  CONTRACTION D I L A T A T I O N  
TEMP. (C" )  % % 

S.G. 

-1.40 

1 .40-1 .50  

1.50-  I .60 

+ I  - 6 0  

December 1975. 

A N A L Y S I S :  l / 4 "  X 6 5 M  

COMPOSITE l /4"  X 6511 F l o a t s  0 1 . 5 0  S.G. 

TOTAL r Y I E L D  

L 
+9 1 0 . 0 9  

RUHR O I L A T O t l E T E R  TEST 

G.-NO. 

1 . 0 8 5  

Birtle y Engineering 
Strhiidiary oI Great West Sirel  hidustrier 



ELCO M I N I N G  LTD. 

SAMPLE: E B - 3 3 - 4  

LAB. NO.: 5972 

1 S I Z E  FR. I WT. % 

- 217 - 

CUMULAT I V E  
ASH % WT. % I ASH % 

December 1975. 

1 / 4  X 65M 

65M X 0 

HEAD RAW ANALYSIS 

87.5 1 5 . 4  87.5 15.4 

12.5 10 .8  100.0 14.8 

R.M. % ASH % V . H .  % F.C. % S. % H . G . I .  

0 .9  b 24.8  I 51.7 

MAXIMUM 
DILATATION 
% 

93  

G.-NO. 

1 .049 

S INK-FLOAT ANALYSI 

r L 7 r i T  
I - 1 . 4 0 1  83 .5  

1.40-1.50 

1.50-1.60 

l / 4 "  X 65M 

R.M. % 

3 .8 I 1.8 

2 1 . 6 1  1.0 

COMPOSITE 1 / 4 "  X 6 5 ~ 1  F l o a t s  @ 1.50 S.G.  

TOTAL 
YIELD 

L 

c u M u L I 
V . M .  % F.C. % s. % WT. % 

22.3 1 54.9 I 0 .44 I 85.3  

i--i-$"l 100.0 

I RUHR D I  LATOMETER TEST 

F.S. I .  

+3 

I V E  
ASH % 

3 . 8  

4 . 2  

4 . 5  

15.4 

SOFTEK I NG 
TEMP. ("C) 

0 .04  

MAX I MUM 
DILATATION CONTRACT I O N  
T Y 5 L ( C o )  1 % 2h 

M A X  I MUM 

Birtley Engineering 
Subrrdrary 01 Great West Steel Induurlr,er 



. 

R.M. % I ASH % I V . M .  % I F.C. % S .  % 

ELCO M I N I N G  LTD. 

SAMPLE: EB-'33-5 

LAB. NO.: 5973 

H.G. I .  

0.9 10.2 23.5 I 65.4 0.37 I 

I S I Z E  FR. I W. % ASH % 

S I NK-FLOAT ANALYS I 

w. % 

CUMULATIVE 
WT. % I A S H  % 

I - 1 . 4 0 1  89.7 

F . S .  I .  

1.40- 1.50 

1 ,50- 1 .60 

SOFTEN I NG MAXIMUM 
TEMP. ( " C )  DILATATION 

P. 'I TEMP. ( C " )  

I +1.60 I 6.7 

: 1 /4"  X 

ASH % 

3 .5  

19.7 

32.7 

78 .4  

1 
R.M. % V . M .  % 

-?+ 
- I -  

C O M P O S I T E  l / 4 "  X 651.1 F l o a t s  @ 1.50 S . G .  

TOTAL 
YIELD 

I 83.8  

I 

F.C. % 

71.1 

59.4 

December 1975. 

s. % 

0 .44 

0 .28  

89.7 

92.5 

93.3 

100.0 

ASH % q 
RUHR DILATOMETER TEST 7 

9 10.02 I 388 I 458 

MAX I MUM MAX IMUM 

24 61 

I 

1 

Birtle y Engineering 
Subm;d;ary a /  Great West Steel industries 



R.M. % 

0 . 3  

ASH % V.M. % F . C .  % S .  % H.G. I .  

20.1 24.6 55.0 0.68 108 

i* 

- 219 - 

ELCO M I N I N G  L T D .  

SAMPLE: EB-,36-l 

L A B .  NO.: 4895 

December 15175. 

HEAD RAW A N A L Y S I S  

S I Z E  A N A L Y S I S  

ASH % WT. % ASH % 

1 65M 182.9  

I 65M 1 1 7 . 1  12.2 I l O O . 0  I 18.6 I 
S I N K - F L O A  

S.G. 

A N A L Y S I  

wr. % 7 
19.9 

CUMUL 
WT. % F .C .  % s. % 

49.4 0 .63  

ASH % R.M. % 

27.8 

40.3 

V .M.  % 

25.1 

21.8 

-1.40 70 .5  70.5 

7 6 . 5  6 .0  1.40-1.50 

1 .50- I .  60 

+1.60 

80.7 4 . 2 

19.3 - I -  100.0 

COMPOSITE l / 4 "  X 6514 F l o a t s  @ 1.50 S . G .  

RUHR D I LATOMETER TEST 

MAX I MUM 
D I L A T A T I O N  
% 

MAX I MUM MAXIMUM S O F T E N I N G  
TEMP. ( " C )  

385 

TOTAL 
Y I E L D  

G.-NO. P .  

0 . 0 6  

- 
- 

F.S. I. 

9 1.068 

Birtley Engineering 
Svbr;d;ary ol Greaf Weif  Sleet tnduifries 



ELCO M I N I N G  L T D .  

SAMPLE: EB-336-2 

LAB. NO.: 4896 

R.M. % ASH % V.I.I. % F . C .  % 5 .  % 

0 . 5  58.7 15.3 25.5 0 .55  

A 

- 210 - 

H . G . I .  

79 

December 1975. 

I S I Z E  FR. I W. % 
CUMULATIVE 

ASH %, WT. % I ASH % 

1/4 X 65M 
I I I I I 

33.0 56.5  88 .0  56.5 

65M X 0 12.0 35.9 100.0 I 54.0 

S.G.  WT. % ASH % R.M. % V.M. % F . C .  % s. % 
CUMULAT I V E 

WT. % ASH % 

-1 .40 

1.40-1.50 

31 .1  4 .5  I . o  24.8 69.7 0.79 37.1 4.5 

2.5 16.2 0.0 22.2 60.8 0.73 33 .6  5 .4  

Birtley Engineering 
Strbsrdiary o f  Great Werr S l e d  Indvrlrier 

1.50-1.60 

+1.60 

1.2 35.3 - - 34.8 6.4 

- - - - 100.0 56.5 

- - 

65 .2  83 .3  

TOTAL 

% F.S.  I .  P .  
Y I E L D  

29.6 9 0.06 

RUHR DILATOMETER T E S T  

SOFTENING MAXIMUM M A X  I MUM MAX IMUtI  
TEMP. ( " C )  D I L A T A T I O N  CONTRACT I O N  D I L A T A T I O N  

TEMP. (C" )  % % G.-NO. 

387 454 16 183 1.072 



ELCO M I N I N G  LTD. 

SAMPLE: EB-.36-3 

LAB. NO.: 4897 

R.M. % ASH % V . M .  '2 F.C. % S .  % 

0 .7  47.4 16.0 3 5 . 1  0.61 

x" 

- 221 - 

H.G. I .  

81 

I S I Z E  FR. I W.  % ASH % 

December 1 9 7 5 .  

CUMULATIVE 
WT. % I ASH % 

1 / 4  X 65M 89.7 5 1 . 1  89.7 5 1 . 1  

SINK-FLOA 

S.G.  

65M X 0 

-1.40 

10.3 I 3 4 . 4  100.0 1 49.4 

1 .40-1 .50  

1.50- 1.60 

+1.60 

s .  % 

ANALYS I 

wr. % 
CUMULAT I V E 

WT. % [ ASH % 

34.0 

ASH % R.M. % V.M.  % 

9 .1  1 . 1  24.0 

23.9 1 . o  21.9 

32.3 - - 

4 .9  

1 . 1  

60 .0  

F.C. % 

65.8 

53 .2  

- 

SOFTENING 
TEMP. ( " C )  

7 7 . 5  I - I - I - 

MAXIMUM MAXIMUM MAX IMUM 
D I LATAT I ON CONTRACT I ON D I LATAT I O N  
TEMP.(C") % % 

COMPOSITE l / 4 "  X 65bl F l o a t s  @ 1.50 S . G .  

TOTAL 
YIELD 
% 

34 .9  

F.S. I. 

8 1 /2  

40.0 11.6 

RUHR DILATOMETER TEST I 

P. 

0.12 

- 

- 
G.-NO. 

1.056 

Birtle y Engineering 
Subsrdrary of Gieal Werr Sleel I n d u i t r m  



ELCO M I N I N G  L T D .  

SAMPLE: EB-,36-4 

L A B .  NO.: 4898 

~~~ 

0 .4  13 .3  

HEAD RAW A N A L Y S I S  

23 .0  63 .3  0.81 1 114 

** 

- 2 2 2  - 

I S I Z E  FR. 1 WT. % 

I R . M . %  I A S H %  I V . F 1 . %  I F . C . % I  S . %  I H . G . I .  I 

CUMULAT I VE 
ASH % WT. % I ASH % 

1 / 4  x 6 5 M  

6 5 M  X 0 

8 1 . 7  11.8 81 .7  11.8 

18 .3  9 . 1  100.0 1 1 . 3  

I I I I I I 

S.G. W .  % 

- 1 . 4 0  85 .4  

1 . 4 0 - 1 . 5 0  2 .4  

ASH % R.M. % 

3 . 2  1 . 1  

18.9 0 . 7  

85 .4  

8 7 . 3  

I 1 . 5 0 - 1 . 6 0 1  1 . 1  I 29.2 I - 

3 . 2  

3.6 

COMPOSITE l / 4 "  X 651.1 F l o a t s  @ 1 . 5 0  S.G. 

TOTAL 
Y I E L D  

F . S .  I .  P. 

0 .04  - 

V.M. % 

24.9 

19.9 

F.C.  % 

70.8 

60.5 

December 1975. 

s .  % 

0.97 

0 . 6 4  

CUMULAT I VE 
WT. % I ASH % 

88 .9  I 3.9  

100.0 I 11.8 

RUHR DILATOMETER TEST I 
SOFTENING I MAXIMUM I MAXIMUM 
TEMP. ("C) I D I L A T A T I O N  I CONTRACTION 

TEMP.(C")  % 

399 I 457 I 26 

MAXIMUM 
D I L A T A T I O N  
% 

177 

G.-NO. 

Birtley Engineering 
Subsidiary of Great Werf Steel lndurlrier 



ELCO M I N I N G  LTD. 

SAMPLE: EB-,36-5 

LAB. NO. : 4899 

0.5 

d. 

- 223 - 

~~ 

35.9 18.3 45.3 0 .65  I 98 

HEAD RAW ANALYSIS 

I S I Z E  FR. I W. % ASH % 

I R.M. % I ASH % 

CUMULATIVE 
WT. % I ASH % 

V . M . %  I F . C . %  I S . %  I H . G . I .  I 

l / 4  X 65M 

65M X 0 

8 0 . 4  28.0  80 .4  28.0 

19.6 28.8 100.0 28 .2  

ASH % R.M.  % V . M .  % 

8.0 0 .9  23.0 

24.7 not s u f f i c i e i t  

34.7 - - 

74.9 - - 

I I I I I I 

F.C. % 

68.1 

sample 

- 

- 

s.  % 

SINK-FLOAT ANALYSI 

wr. % 

1.40-1.50 

CUMULAT I V E 
WT. % ASH % 

1 .50-1 .601 2 .7  

F.S. I .  

+1.601 27 .4  

P .  

SOFTENING 
TEMP. ("C) 

C O M P O S I T E  l / 4 "  X 651.1 F l o a t s  @ 1 .50  S.G. 

M A X I M U M  MAX I MUM MAX I MUM 
DILATATION CONTRACTION DILATATION 
TEMP. (Co) % % G. -NO.  

TOTAL 
YIELD 
% 

i6 .2  0. oc * 

December 1975. 

72 .6  10.3 

- 1100.0 1 2 8 . 0  1 

RUHR DILATOMETER TEST I 

392 I. 457 I 134 I 1.054 I 

Birtley Engineering 
Subsidiary 01 Greal Wel l  Stee l  rndurlrrer 



ELCO M I N I N G  L T D .  

SAMPLE: EB-36-6 

L A B .  NO. : 4900 

R.M. % ASH % V .M.  % F.C. % S. % 

0 .4  43.6 16.9 39. I 0.55 

H.G. I .  

102 

I S I Z E  FR. I W. % ASH % 

December 1375, 

CUMULAT I VE 
WT. % 1 ASH % 

114 X 65M 

65M X 0 

S I N K - F L O A T  ANALYS 
1 

84.4 40.5 84.4 110.5 

15.6 33.1 100.0 39.3 

1.40-1.50 

1 .50- 1 .60 

t 1 . 6 0  43.7 

s .  % 
CUMULAT I V E 

WT. % I ASH % 

5.2 I 1 . 1  

ASH % -v 
84.2 

R.M. % 

COMPOSITE 1/4" X 65M F l o a t s  @ 1.50 S.G. 

F.S.  I .  

9 

T O T A L  
Y I E L D  
% 

SOFTEN I NG MAXIMUM 
TEMP. ("C) D I L A T A T I O N  

P .  TEMP. (C") 

0.10 396 459 46.7 

V .M.  % F.C.  % * 
- I -  

0.81 I 51.6 I 5.2 
I I I 

0 .60  I 55 .3  I 6.2 1 

- 1100.0 1 4 0 . 5  I 

I I RUHR DILATOMETER TEST 

MAXIMUM 
CONTRACT I ON 
% 

25 

MAXIMUM 
D I L A T A T I O N  

G.-NO. 

1.047 

Birtle y Engineering 
Subrirlrary 01 Greal West Sled Indurlries 



- 2 2 5  - 

R.M. % 

0 . 4  

ELCO M I N I N G  LTO. 

SAMPLE: EB-36-7 

L A B .  NO.: 5140 

ASH % V . M .  % F . C .  % S .  % H . G . I .  

46 .3  21 .3  32.0 0 .39  76  

HEAD RAW A N A L Y S I S  

I S I Z E  FR. I WT. % 
CUMULATIVE 

ASH % WT. % I ASH % 

s. % 

I ! 1 I I I 

CUMULAT I V E 
WT. % ASH % 

0 . 7 5  

S I N K - F L O A T  A N A L Y S I  

1.40-1 .50  

42 .1  4 .6  

: 1 /4" x 

ASH % 

4 .6  

21 .4  

SOFTEN I NG 
TEMP. ( " C )  

~~ 

1 . 5 0 - 1 . 6 0 1  0 . 9  I 28.8 

MAX I MUM MAXIMUM MAXIMUM 
D I L A T A T I O N  CONTRACTION D I L A T A T I O N  
TEMP. ( C " )  % % G.-NO. 

+1.601 55 .8  I 79 .0  

R.M. % V.M.  % F.C. % * 
COMPOSITE l /4"  X 65M F loa t s  @ 1 - 5 0  S . G .  .F Y I E L D  

F.S.  I .  

9 

P 

0.09  ___ 

December 1975. 

44 .2  

0 . 6 5  I 4 3 . 3  I 5.1 1 
- I 44 .2  I 5.5 I 

I RUHR DILATOMETER TEST 

41 1 I 473 I 19 I 15 I 0 . 9 9 2  

Birtle y Engineering 
Subrrdrary of Great Werl Steel lndurlrrer 
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R.M. % 

ELCO M I N I N G  LTD. 

SAMPLE: EB-,36-8 

LAB. NO.: 5141 

ASH % V . M .  % 

HEAD RAW ANALYSIS 

I S I Z E  FR. I WT. % ASH % 
CUMULATIVE 

WT. % I ASH % 

I I I 

114 X 65M 80.6 

December 1975. 

11.8 80.6 11 .8  

F.C. % I S. % I H . G . I .  I 

65M X 0 

I 1 2  

19.4 17.8 I 100.0 13.0 

s .  % 
CUMULAT I V E 

WT. % I ASH % 

0.67 

0.77 

SINK-FLOA 
r------ 

89.0 5 . 1  

91 .2  5.4 

S . G .  

-1.40 

I .40-1.50 

I .  50- 1.60 

+ I .  60 

SOFTENING 
TEMP. ( " C )  

ANALYS I 

wr. % 

8 9 . 0  

2 . 2  

0 .5  

M A X I M U M  M A X  I MUM M A X I M U M  
DILATATION CONTRACTION DILATATION 
T E M P . ( C " )  % % G.-NO. 

8 . 3  

393 

l / 4 "  X 65M 

ASH % 

15.7 0 .9  20.3 

458 26 79 1 .Oh0 

8 0 . 0  I - I - 

COMPOSITE I'/4" X 65t.l F l o a t s  @ 1 .50  S.G. 

I- 
TOTAL 
YIELD 

1 7 3 . 5  

F.S. I. 

9 

P .  

F.C. % 

69 .8  

63.1 

1 I 91.7 1 1 
100.0 

RUHR DILATOMETER TEST 

Birt le y Engineering 
Srbridisry of Greal Wesl Sleet Induslrier 



ELCO M I N I N G  L T D .  

SAMPLE: EB-26-9 

L A B .  NO.: 5142 

0.6 

HEAD RAW A N A L Y S I S  

78.1 I 8.7 I 12.6 I 0.13 I 50 

M 

- 227 - 

I I I 

I S I Z E  FR. I WT. % ASH % 
CUtIULAT I V E  

WT. % I ASH % 

D e c e m b e r  1975. 

1 /4  X 65M 93.5 79.9 93.5 79.9 

6 5 M  X 0 

S I N K - F L O A T  A N A L Y S I S :  l / 4 "  X 65M 
I I I I 

6.5 69.2 100.0 79.2 

S . G .  

-1 .40 

1.40-1.50 

1.50-1.60 

COMPOSITE l / 4 "  X 65M F l o a t s  @ 1.50 S.G. 

WT. % ASH % R.H. % 

2.8 6.7 0.9 

0 . 8  23.0 1 .o 

0 .4  33.0 - 

TOTAL 
Y I E L D  

F.S. I. 

V.M. % F .C.  % S .  % * LI IHUL,  
NT. % 

2 .8  

3.6 

4.0 

100.0 

llVE 
ASH% 

6.7 

10.3 

12 .6  

79.9 

RUHR DILATOElETER T E S T  I 

P .  

SOFTENING 
TEMP. ( " C )  

0.10 j 393 

MAX I MUM 
D I L A T A T I O N  
TEMP. ( C " )  

460 

MAX I MUM 
CONTRACT I ON 
% 

27 

MAX IMUM 
D I L A T A T I O N  

1.026 

I 

Birtle y Engineering 
Subridrarv oI Great Werl Steel Industria$ 
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R.M. % ASH % V.M. % F . C .  % 

0 . 6  28.6 1 7 . 0  53.8 

ELCO M I N I N G  L T O .  

SAMPLE: E B - d 6 - I  0 

L A B .  N O d :  5143 

S .  % H.G. I .  

0.44 100 

I S I Z E  FR. I WT. % 
CUMULATIVE 

ASH % WT. % I ASH % 

December 1975. 

65M X 0 20.3 19.6 100.0 25.4 

S.G. WT. % ASH % R.M. % V.M. % F.C.  % S .  % 
C U M U L A T I V E  

WT. % I ASH % 

-1.40 64.1 5 . 4  1 . 5  20 .9  7 2 . 2  0.79 64.1 5 .4  

1.40-1.50 

Birtley Engineering 
Svbsrdrary of Great Werl Steel lndurfner 

6.9 17.4 1 .o 18.6 63.0 0 . 5 8  71.0 6.6 

1.50-1.60 

+1.60 

- - - - 1.9 31.6 72.9 7 . 2  

- - - - 27.1 79 .9  100.0 26.9 

RUHR OILATOMETER T E S T  
~ 

TOTAL SOFTENING MAXIMUM MAXIMUM MAXIMUM 

% F . S . I .  P. TEMP. (C" )  % % G.-NO. 
Y I E L D  TEMP. ( " C )  D I L A T A T I O N  CONTRACTION D I L A T A T I O N  

56 .5  7 0.04 399 470 23 - 20 0.461 

1 



I *c 

R.M. % 

0 . 5  

- 229  - 

ASH % V.M. % F . C .  % S .  % H.G. I .  

46 .2  13.2 40.1 0.57 58 

ELCO M I N I N G  L T D .  

SAMPLE: EB-,36-11 

L A B .  NO.: 5144 

I S I Z E  FR. I WT. % ASH % 

HEAD RAW A N A L Y S I S  
1 

CUMULATIVE 
WT. % I ASH % 

1/4 X 65M 

65M X 0 

I I I 

94.4 45.3 94 .4  45.3 

5.6 41 .O 100.0 45. I 

December 1975. 

R.M. % V.M. % F.C.  % 

1 .9 

S I N K - F L O A  
7 

- n.s .5.  I .  40- 1.50 

1.50- I .  60 

F.S. I .  

I +1.60 

MAX I MUM 

P. 

ANALYS I 

WT. % 

0 . 3  

0.2 

29.6 

69 .9  

: 1/4" X 

ASH % 

19.4 

26.0 

35.2 

49.7 

1 .4  I - I n .s .5 .  

COMPOSITE 1/4" X 65M F l o a t s  k! 1.50 S.G. 

1 TOTAL 

105 
L 

s. % 

30. I 35.0 

100.0 1 4 5 . 3  I 

RUHR DI LATOMETER T E S T  I 

I I n o t  s d f f i c i e l n t  s a m p  

MAXIMUM 
D I L A T A T I O N  

G.-NO. 

Birtle y Engineering 
Subr,d,sry of Gieaf WeSf Sfeel Indurrrmr 



. I  

- 230 - 

R.M. % ASH % 

0.6 61.3 

ELCO M I N I N G  L T D .  

SAMPLE: EB-36- 12 

L A B .  NO.: 5145 

V.H. % F . C .  % S .  % H.G. I .  

11.7 26.4 0.31 64 

I S I Z E  FR. I WT. % 
CUMULATIVE 

ASH % WT. % I ASH % 

December 1975. 

65M X 0 15.3 27.8 100.0 61.3 

S I N K - F L O A T  A N A L Y S I S :  l/4" X 65M 

L I I I I I I I I I 

- 
RUHR 01 LATOMETER T E S T  

TOTAL SOFTENING MAXIMUM MAX I MUM MAX I MUM 
Y I E L D  TEMP. ( "C)  D I L A T A T I O N  CONTRACTION D I L A T A T I O N  
% F . S . I .  P. TEMP. ( C " )  % % G.-NO. 

17.4 9 0.09 40 6 47 3 26 0 0.929 

Birtle y Engineering 
Subsidiary o f  Greet West Steel lndurlrier 



- . *  

- 2 3 1  - 

I S I Z E  FR. I W. % ASH % 

ELCO M I N I N G  LTO.  

SAMPLE: EB-36-  I 3  

L A B .  NO.: 5146 

CUMULATIVE 
WT. % I ASH % 

HEAD RAW A N A L Y S I S  

114 x 65M 

65M X 0 

I R . M . %  I A S H %  1 V . M . %  I F . C . % I  S . %  I H . G . I .  I 

53.1 86 .1  53.1 

13.9 32 .6  100.0 50.3 

86.1 

December 1975. 

F.S. I .  

RUHR DILATOMETER T E S T  

SOFTENING MAXIMUM MAXIMUM MAXIMUM 
TEMP. ( " C )  D I L A T A T  I ON CONTRACT I ON D I L A T A T  I ON 

P. TEMP.(C') % % G.-NO. 

I I I I I I 

3 0.03 42 1 464 10 -10 - 

S I N K - F L O A T  A N A L Y S I S :  1/4" X 65M 

COMPOSITE l / 4 "  X 65M F l o a t s  @ 1 .50  S . G .  

TOTAL 
Y I E L D  

28 .3  

I 

s. % 

0.63 

0 .53  

31.5 

32 .9  

33.5 

100.0 

6 .7  

53 .1  

Birtley Engineering 
Subridnrry o f  Great Wesf Steel IndzMrier 



rn ,* 1, 
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0 . 4  

ELCO MINING LTO. 

SAMPLE: EB-36-14 

LAB. N O 4 :  5147 

34.5 I 18. I I 47.0  1 0 . 3 7  1 71 

HEAD RAW ANALYSIS 

I S i Z E . F R .  I WT. % 

1 R . M .  % I A S H %  I V.I.1. % I F.C. % I S. % . I  H.G. I .  I 

CUMULATIVE 
ASH % ' WT. 2 I ASH % 

~~~~ ~ 

l / 4  X 65M 90.1 37 .4  90.1 37.4 

65M X 0 9 .9  18.3 100.0 35.5 

December 1975. 

TOTAL 
Y IELD 
% 

SINK-FLOAT ANALYSIS: l / 4 "  X 65M 

COMPOSITE l / 4 "  X 651.1 F l o a t s  @ 1.50 S.G. 

MAXIMUM 

F.S. I. P .  

c UM u L, 
WT. % 

43 .7  

50.1 

56.3 

100.0 

I 1  .o !!I 37.4 

45.1  I 3 I 0.10 I 466 I 438 1 2  

MAXIMUM 
DILATATION 

G.-NO. 

Birtley Engineering 
Subridrary of Great Wesf Steel lndvrlrier 



ELCO M I N I N G  L T D .  

SAMPLE: EB-$6-  I 5  

L A B .  NO.: 5148 

R.M. % A S H %  V . H . X  F .C .  % 

0 . 5  53 .2  12.8 3 3 . 5  

~ 

n m H  

- 733 - 

S .  % H . G .  I .  

0 .39  76 

Oecember 1975. 

I S I Z E  FR.  I WT. X 
C U M U L A T I V E  

ASH % WT. % I ASH % 

I I I I I I I 

1/4 X 6511 87 .4  62 .3  8 7 . 4  62 .3  
I I I I I I 

65M X 0 I 12 .6  3 1 . 5  100.0 I 58.4 

S I N K - F L O A T  A N A L Y S I S :  1/11" X 6511 

COI IPOSITE l /4"  X 6511 F l o a t s  @ 1.50 S . G .  

T O T A L  
Y I E L D  

21 .9  

I 

CUIlULAT I VE 
5.  % WT. % I ASH % 

31 . 3  

100.0 62 .3  

RUHR D I L A T O l l E T E R  T E S T  

SOFTEI I  I N G  MAX IElUM ElAX I WCl 
TENP.  ( " C )  D I L A T A T I O N  CONTRACTIOCI 

F','. I .  1 P .  1 
0 .04  415 1141 

MAXIMUM 
D I L A T A T I O N  

G . - N O .  

Birtley Engineering 
Suhwltary o f  Grcal Werl Steel  lndiislrres 



ELCO M I N I N G  LTO. 

SAMPLE: EB-36-  16 

LAB. NO.: 5974 

R.M. % ASH % V.M. 2 F.C. % 5.  % 

0 .7  29 .6  16.2 5 3 . 5  0 .37  

H.G. I .  

I S I Z E  FR. I W l .  % 
CUMULATIVE 

ASH % WT. % 1 ASH % 

December 1975. 

1 / 4  x 65M 

65M X 0 

SINK-FLOAT ANALYSIS: 1 /4"  X 65M 

I I I I I I I I I I 

COMPOSITE l / 4 "  X 6511 F l o a t s  @ 1 .50 S . G .  

536.3 3 3 . 1  86.3 33.1 

13 .7  15.6 100.0 30 .7  

TOTAL 
Y I EL0 
% F . S .  I .  

54 .2  4 1 1 2  

Birrley Engineerhg 
Srbr id ia ry  01 Great Werl Steel Industr;es 

- 
RUHR D I LATOMETER TEST 

SOFTENING MAXIMUM MAX I MUM MAX IMUM 
TEMP. ( " C )  D I LATAT I ON CONTRACT I O N  D I LATAT I ON 

G.-NO. P. TEMP.(C") % % 

- - 0.12 418 18 @ 493" 



-~ 
r r )  

- 235  - 

R.M. % 

0 . 8  

ELCO M I N I N G  LTD.  

SAMPLE: EB-36 -17  

LAB. NO.: 5975 

ASH % V . M .  % F.C. % S. % H.G. I .  

6 6 . 0  10 .6  22.6 0 . 2 6  

I S I Z E  FR. I LIT. % 
CUMULAT I VE 

ASH % WT. % I ASH % 

65M X 0 I 0 . 9  

D e c e m b e r  1975.  

47 .9  100.0 67.0 

SINK-FLOAT A N A L Y S I S :  1/4" X 65M 

RUHR D I  LATOMETER TEST 

TOTAL SOFTEN I NG MAX I MUM MAXIMUM MAX I MUM 
Y I E L D  TEMP.(OC) D I L A T A T I O N  CONTRACTION D I L A T A T I O N  
% F.S. 1 .  P. TEMP.(C") % % G.-NO. 

10.1 +9 0 .19  1\12 470 26 2 4 0 .997  

c 

Birtley Engineering 
Subrrdmy of Gieal Wesf Sfeellnrlurlrrer 
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R.M. % 

0 . 5  

ELCO M I N I N G  L T D .  

SAMPLE: EB'36-18 

LAB.  NO.: 5976 

ASH % V . M .  % F.C. % s. % H.G. I .  

27.9 16.2 55.4 0 .64  

HEAD RAW A N A L Y S I S  

I S I Z E  FR.  I WT. % 
CUMULAT I VE 

ASH % WT. % I ASH % 

1/4 X 65M 

6 5 M  X 0 

I I I I I I 
85 .3  20.0 85.3 20.0 

14.7 19.7 100.0 20.0 

A S H  % 

6 . 6  

14.7 

20 .2  

71 .5  

S I N K - F L O A T  A N A L Y S I  

WT. % R.M. % V.M. % F.C. % s. % 

1.6 19.2 72.6 0.74 

1 . 1  17.9 66 .3  0.70 

- - - - 

- - - - 

December 1975. 

T O T A L  
Y I E L D  
% 

66 .9  

RUHR D I  LATOMETER T E S T  

SOFTEN I NG MAX I MUM MAXIMUM MAX I MUM 
TEMP. ( " C )  D I L A T A T I O N  CONTRACTION D I L A T A T I O N  

F . S .  I .  P .  TEMP. (C" )  % % G.-NO. 

9 0.04 411 472 19 17 0.396 

w 100.0 

COMPOSITE 1/4" X 65b1 F l o a t s  0 1.50  S . G .  

Birtle y Engineering 
Subrki;ary 01 Great West S tee l  lndurlrier 



1 * *  
" 
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R.M. % ASH % V.M. % F.C. % S. % 

0 .7  40.11 13 .8  45 .1  0 .29  

ELCO M I N I N G  L T O .  

SAMPLE: EB-,36-19 

L A B .  NO.: 5977 

H.G. I .  

I S I Z E  FR. 1 WT. % ASH % 
CUMULATIVE 

w r .  % 1 ASH % 

I 65M X 0 I 11.2 I 2 6 . 7  I 100.0 I 40.2  I 

TOTAL 
Y I E L D  
% 

45.8  

D e c e m b e r  1975 

SOFTENING MAXIMUM MAX I MU11 MAX IMUM 
TEMP. ( " C )  D I L A T A T I O N  CONTRACTION D I L A T A T I O N  

F .S .  I .  P. TEMP. (Co)  % % 

3 1/2 0 . 0 5  425 478 13 - 1 3  

51.6  I 8 . 5  I 
54.9  I 9 . 6  I 

100.0 I 41.9 1 
COMPOSITE 1/4" X 65M F l o a t s  @' 1.50 S.G.  

1 G.-NO. 

I 
Birtley Engineering 
Subr;d;ary ol Great West Sleet Indur1r;er 



ELCO M I N I N G  L T D .  

1 .o  I 2 1 . 6  

u *  

- 238 - 

26.2 51.2  0 . 5 0  I 77 

SAMPLE: EB-39- I 

LAB.  NO.: 5983 

I S I Z E  FR.  I U. % ASH % 

HEAD RAW A N A L Y S I S  

I R.M. % ASH % 1 V.M. % I F.C. % I 5 .  % 1 H.G. I .  

C U I W L A T  I V E  
WT. % 1 ASH % 

6 5 M  X 0 7 . 8  14 .1  . 100.0 20 .7  

V.M. % F.C. % s.  % 
C U M U L A T I V E  

WT. % I ASH % 

m 
R.M. % S . G .  

2 . 9  

W. % ASH % 

1 . 5  

30 .2  I 63.4 

COMPOSITE l/4" X 65M F l o a t s  @ 1.50  S.G. 

0.60 I 7 6 . 3  I 3 . 5  

2 6 . 1  

December, 1 9 7 5 .  

5 2 . 8  0 .58  I 78 .0  3 .9  

T O T A L  
Y I E L D  
% F.S. I .  

MAX I N U M  MAX IMUM 
CONTRACTION D I L A T A T I O N  
% % 

I 2 1 . 2  I - I - I - I 100.0 

G.-NO. 

RUHR D I L A T O M E T E R  T E S T  

0.05 

I S O F T E N I N G  I MAXIMUM 

385 h46 

D I L A T A T I O N  
P .  I T E M P . ( o C )  I TEMP. ( C " )  

23 183 I .060 

Birtley Engineering 
Subridmry 01 Grear Wer l  Steel lndurlrrer 



ELCO M I N I N G  LTO. 

SAMPLE: EB-39-2 

LAB. NO.: 5984 

R.M. % ASH % V.M. % F.C. % 

0.9 39 .6  22.4 37.1 

S .  % H . G . I .  

0 . 5 2  63 

I S I Z E  FR. I WT. X 

December 1775. 

CUMULATIVE 
ASH % WT. % I ASH % 

1 / 4  x 65M 

65M X 0 

95.6 3 8 . 3  95 .6  3 8 . 3  

4 .4  25 .3  100.0 37.7 , 

S . G .  

COMPOSITE l / 4 "  X 65M F l o a t s  @ 1.50 S . G .  

I RUHR D l  LATOMETER TEST 

CUMULATIVE 
WT. % ASH % R.M. % V.M. % F.C. % s.  % WT. % I ASH % 

-1.40 

1.40-1.50 

1.50-1.60 

+1.60 

Birtle y Engineering 
Subridrary 01 Great West Sfeel lndurlrrer 

51.8  4 . 3  1.2 29.9 64 .6  0.89 51.8 4 .3  

3.8 18.3 1.3 23.8 56.6 0.65 55.6 5.3 

1.5 31 .2  57 .1  5 . 9  

42 .9  a l . 4  - - - 100.0 38.3 

- - - - 

- 

TOTAL 
YIELD 
% 

53.2 

SOFTEN I NG MAXIMUM M A X I M U M  MAXIMUM 
TEMP. ( " C )  D I LATAT I ON CONTRACT I O N  D I LATAT I ON 

F.S. I .  P. TEMP.(Co) % % G. -NO.  

7 1/2 0.04 385 453 12 200 1.078 



"*I J*) 

- 2'10 - 

0 .8  

ELCO MINING LTD. 

SAMPLE: EB-39-3 

LAB. NO. : 5985 

41.9 22 .5  I 34.8 I 1.47 61 

HEAD RAW ANALYSIS 

I S IZE FR. I WT. % ASH % 

I R . M . %  I A S H %  I V . M . %  I F . C . %  I S . %  1 H .G. I .  1 

CUMULATIVE 
WT. % I ASH % 

114 X 65M 9 4 . 7  42 .2  9 4 . 7  4 2 . 2  

65M X 0 5 . 3  3 0 . 0  100.0 41.6 

December  1975. 

MAX I MUM 
DILATATION 
TEMP. (C") 

SINK-FLOAT ANALYSIS: l / 4 "  X 65M 

MAX I MUM MAXIMUM 
CONTRACTION DILATATION 
% % 

COMPOSITE l / 4 "  X 651.1 F l o a t s  @ 1.50 S.G.  

450 

I I 1 RWHR DILATOMETER T E S l  

~ 

2 2  2 5 3  

SOFTENING 
TEMP. ("C) 

TOTAL 
Y IELD 
% F.S. I .  P.  G.-NO. 

1 . 0 7 8  

Birtle y Engineering 
Subrrdiaary of Greal West Steel hdurlr;er 
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0.7 

ELCO M I N I N G  LTD. December 1975. 

SAMPLE: EB-39-4 

LAB. NO.: 5986 

46 .4  I 16.5 I 36.4 0.37 I 67 

HEAD RAW ANALYSIS 

I S I Z E  FR. I W l .  % 

/ R . M . %  I A S H %  I V . M . %  I F . C . %  I S . %  I H . G . I .  I 

C UMULAT I V E 
ASH % WT. % I ASH % 

114 X 65M 

65M X 0 

94 .2  46.3 94 .2  46.3 

5.8 44.2 100.0 46.2 

W. % 

SINK-FLOA 
I------ 

ASH % R.M. % 

-1 .40 

1.40-1.50 

+1.60 

50.2  

100.0 

5.8 

46.3 

1 . 1  I 31.2 I - 

TOTAL 
Y I E L D  
% 

49.9 I 87.1 I - 

RUHR DILATOfMETER TEST 
~ 

SOFTENING MAXIMUM MAX I MUM MAX IMUM 
TEMP. ( " C )  D I L A T A T I O N  CONTRACTION D I L A T A T I O N  

F . S . I .  P. TEMP.(C" )  % % G . - N O  . 

COMPOSITE 1/4" X 65M F l o a t s  @ 1.50 S.G. 

46.3 

V.M. % 

1.017 3 112 0.13 396 455 I I  I8 

26.3 

22.9  

F.C. % I S.  % 

67 .8  I 0.50 

- I -  

CUMULATIVE 
WT. % I ASH % 

47.3 4 .7  

49.1 1 5.3 

Birtle y Engineering 
Subrrdrary ol Great West Sreel Industries 



ELCO M I N I N G  LTD. 

SAMPLE: EB-3~9-5  

LAB. NO.: 5987 

R.M. % ASH 8 

"C J 

- 2'12 - 

V.M. % F.C. % s. % H . G . I .  

0 . 9  I 50 .0  I 18.7 I 30.4  0.30 I 56 

I S I Z E  FR. I WT. % 
CUMULATIVE 

ASH % WT. % I ASH % 

December 1975. 

1/4 x 65M 

SINK-FLOAT ANALYSIS: l / 4 "  X 65M 

54.  I 96.2  54.  I 96.2 

COMPOSITE l / 4 "  X 65M F l o a t s  @ 1 .50  S . G .  

65M X 0 

I 

3.8 42.6 100.0 53 .7  

TOTAL 
YIELD I;; F.S. I. 

RUHR DILATOMETER TEST I 

P. TEMP. ( C " )  

MAXIMUM 
CONTRACT I ON 
% 

MAXIMUM 
D I LATAT I ON 
% G . - N O .  

8 0.13 382 455 

Birtley Engineering 
Subsidiary 01 Great West Steel Indurrrjer 

I9  21  1 1.078 



ELCO M I N I N G  L T D .  

SAMPLE: EB-39-6 

L A B .  NO. : 6620 

R.M. % I ASH 2 I V . H .  % I F . C .  % s. % t1.G. I .  

0 .7  1 70 .3  11 .9  1 7 .  I I 0 .37  1 56 

S I Z E  FR. 

S I INK- F L  OA 

S . G .  

- 1 . 4 0  

I .  40-1.50 

C U t l U L A T I V E  
\ , I T . %  A S H %  IJT. % I ASH % 

I .50- 1 . 6 0  

1/4 X 6511 

651.1 X 0 

+ I  . 60  

9 4 . 6  64 .7  94 .6  64 .7  

5.4 50.6 100.0 63 .9  

ANALYS I S : l / 4 "  

2 . 2  31.9 

T O T A L  
Y I E L D  
% 

a 

SOFTEf l  I FIG MAX I I IUM M A X l f l U t l  NAX I tIUM 
TEMP. ("C) D I L A T A T I O N  C O N T R A C T l O f l  D I L A T A T I O N  

F . 5 .  I .  P .  TEMP. ( C " )  % % G . - NO. 

March 4 ,  1976.  

C U M U L A T I V E  
s .  % IJT. % I ASH % 

0 .44  I 1 8 . 7  I 4.8 I 

COI IPOSITE 1 / 4 "  X 6 5 ~  F l o a t s  0 1.50  S . G .  

RUHR D I L A T O I l E T E R  T E S T  

Birtley Engineering 
S o b r d r a r y  a/  Great W e r l  Steel lodurfrrei 
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R.M. % 

ELCO M I N I N G  L T D .  

SAMPLE: EB-39-7 

LAB.  NO. :  6621 

A S H %  V . t l . 4  F . C .  % s. % H.G. I .  

HEAD RAW A N A L Y S I S  

1 .o 7 . 5  I 2 6 . 5  I 65.0 I 0.88 I 88 

I S I Z E  FR. I WT. 4 
CUIIULAT I V E  

ASH % 1JT. % 1 ASH % 

1 / 4  X 6511 93 .4  7 . 3  93 .4  7 . 3  

S I N K - F L O A T  ANE\LYSI  

WT. % 

6.6 65M X 0 I 
: 1/11'' X 65F1 

ASH 2 R.I.1. % V.M.  % 

7 . 7  100.0 7 .3  

18.6 I 0.7 I 22 .6  

S O F T E I l l N G  
TENP. ( " C )  

392 

26.6 

7 9 . 3  

- - 
.. 

- - 

I I A X I I l U M  M A X  I WI1 
D I L A T A T I O N  CONTRACTIOI I  
TE I IP .  ( C " )  % 

453 27 

COI IPOSITE l / 4 "  X 65n F l o a t s  @ 1 . 5 0  S.G. 

I 
I 

T O T A L  
Y I eLo 

t"" 
F . 5 .  I .  

9 

P .  

0 .03  ____ 

I l a r c h  4 ,  1976. 

F . C .  % s .  % 

I 

C U M U L A T I V E  
LJT. % I ASH % 

92.0  1 2.8 I 
9'1.0 I 3.1 I 
34.8 1 3 . 3  I 

100.0 I 7 . 3  1 

RUHR D I L A T O I I E T E R  T E S T  

MAX I M U l I  
D I L A T A T  I O N  
% 

143 

G.-NO. 

I . 052  

Birtley Engineering 
S v h a t d w v  01 Great West Steel lnduitrrei 



ELCO M I N I N G  L T D .  

R.M. % 

0.9 

SAMPLE: EB-42-  1 

LAB.  N O . :  6611 

ASH % V.11. 8 F . C .  % s .  % H.G. I .  

46.6 15.9 36.6 0.58 75 

IIEAD RAW ANALYSIS 

I S I Z E  FR. I WT. 8 
CUllULAT I V E  

ASH !& \JT. % I A S H  % 

1 / 4  X 65 f l  

65M X 

March h ,  1976. 

88.7 45.6 88.7 45.6 

1 1 . 3  19.2 100.0 42.6 

TOTAL 
Y I E L O  
% 

42. I 

RUHR D I LATOIlETER TEST 

SOFTEllI tJG I l A X I I l U f l  MAX I H u l l  MAX I MUEI 
T E W .  ( " C )  D I L A T A T I O N  CONTRACTlUf l  D I L A T A T I O N  

F .5 .  I .  P. TEMP. ( C " )  % % G.-NO. 

9 0.07 399 454 25 8 11 1.036 



I t m - - r h  
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R.M. % 

0.6 

ELCO M I N I N G  L T O .  

SAMPLE: EB-42-2 

L A B .  N O . :  6612 

A S H %  V . M . X  F.C .  % 5.  % H.G. I .  

9 . 5  18.2 71.7 0 .44  1 1 1  

I iEAD RAW A N A L Y S I S  

1 S I Z E  FR. 1 WT . % AS ti 2, 
C U M U L A T I V E  

V T .  % I A S H  % 

1 / 4  X 6511 
I I I I I I 

84.9 9 .4  84.9 9.4 

65M X 0 15.1 10 .9  100.0 9.6 

S I 1'1 K- FLOA 

S . G .  

S O F T E H I N G  
TEMP. ( " C )  

417 

-1 .40  

M A X I I I U M  MAX I Flu11 MAX IMUM 
D I L A T A T I O N  CONTRACTIOI I  D I L A T A T I O N  
TEMP. ( C ' )  X % G.-NO. 

470 24 20 0 .935 

1.40-1 .50 

1.50- 1.60 

+I .60  

A N k L Y S I S :  1/11" X 6514 

W .  % ASH Z R.11. % 

27.6 

51 .I4 

COMPOSITE 1 /4 "  X 6511 F l o a t s  p 1.50 S.G.  

TOTAL 
Y I E L D  

K- 1 77.7 

F . 5 .  I .  

8 1 /2  

P.  
~ 

March 4, 1976. 

V . M .  % F . C .  % 5. % 

19.6 7 4 . 2  0.49 

- I -  I _  

91 .5  I 6 .2  I 
94.5 I 6 .9  I 

100.0 I 9 . 4  I 

Birtley Engineering 
Subrrdrarv 01 Greal Werr S l e d  Induslrres 



E L C O  M I N I N G  LTO. 

SAMPLE: EB-42-3 

LAB. NO.: 6613 

R.M. % 

0 . 6  

IHEAD RAM ANALYSIS 

ASH 2 V.11. 4 F . C .  % S .  % H . G .  I .  

2 9 . 6  19.1  50.7  0 .74  87 

March 4 ,  1976.  

I S I Z E  FK.  I WT. % 
CUIIULAT I V E  

ASH X WT. % I ASH % 

S . G .  

1 /4  x 6511 8 9 . 3  

65M X 0 24.3  

\a. 2 ASH 4 R . I I . %  

0 . 6  

100.0 25 .7  I 

V . M . %  F . C . %  S . %  

26 .9  65 .8  1 .OO 

I 1.40-1 .501 1 0 . 4  I 22.7  

5 7 . 8  

68 .2  

6 .7  

9.1 

COIIPOSITE l /4"  X 6511 F l o a t s  i? 1.50  S . G .  

F . 5 .  I .  

TOTAL 
Y I E L D  
% 

RUHR D I LATOIlETER TEST 

SOTTEN I NG MAX I t iU f I  MAX IMUH MAX IMU11 
TEMP. ( " C )  U I L A T A T I O N  CONTRACT1011 D I L A T A T I O N  

P .  TEMP. (C') 2 % G .  - N O .  
I 

60.9  I 9 

7 2 . 3  1 10.4 I 

0 .07  392 460 23 155 I 1 .063 

100.0 I 25 .9  I 

Birtley Engineering 
S"hr!rl,ary " I  Grcar wer, S t a d  lndurtrrer 



ELCO l 4 I N I N G  L T D .  

SAMPLE: EB-42-4 

L A 6 .  N O . :  6614 

R.M. % ASH 2 V.M.  % F . C .  % s. % H.G.  I .  

0.9 4 1 . 7  16.1 I 111.3 I 0 .56  I 9 3  

I S I Z E  FR. I LIT. % ASH % 

I 6 5 ~  x 0 I 1 7 . 4  I 40.0 I 100.0 I 40.8 I 

C U M U L A T I V E  
WT. % I A S H  % 

S I NK- FLOA 

1 .40-1 .  SO 

1/4 X 6511 182.6 

AIdALYS I S : I ,'[I" 

5 . 3  31 .6  

45 .5  76 .9  

41 .O 8 2 . 6  41 .O 

R.M.  % V.M. % F.C. % * 
- 

COMPOSITE l / 4 "  X 651N F l o a t s  @ 1 . 5 0  S . G .  

100.0 41 . O  

TOTAL 
Y I E L D  

40.6  

S O F T E t I I N G  
TEMP. ("C) 

I 

MAXII1UM MAX ImlIl MAX I MU11 
D I L A T A T I O N  CONTRACTIOI I  D I L A T A T I O N  
T E M P . ( C " )  % % F.S. I .  

410 8 1 / 2  459 27 37 

- 

P .  

0.11 

March 4 ,  1976. 

C U M U L A T I V E  
s .  % 

5 4 . 5  11.0 

RUHR D I L A T O M E T E R  T E S T  

G.-NO. 

1.009 



- 2Jl9 - 

I S I Z E  FR. I WT. % 

i l a r c h  4, 1976 

CUIIULAT 1 VE 
ASH % IJT. % I ASH % 

ELCO M I N I N G  LTD. 

1/4 X 65N 

65M X 0 

SAMPLE: EB-42-5 

LAB.  NO.:  6615 

92 .0  65 .3  92.0 65.8 

8.0 46.7 100.0 64.3 

HEAD RAW ANALYSIS 

5 .  % 

R.M. % A S H  % V.H. %: F .C.  % 

1 .o I 67.0, I 11.7 1 19.4 

CUMULATIVE 
WT. % I ASH % 

H . G . I .  

1 .37 

2.76 

15.7 5.9 

19.4 8 .8  

- 100.0 

SINK-FLOAT A N A L Y S I S :  l / 4 "  )I 

S . G .  WT. % ASH 2 

65.8  

1.50-1.60 4 . 2  32.7 

MAX I I.lUi,l 
CONTRACT 101.1 

+ 1 . 6 0 /  76.4 1 82.1 

MAX IMUl l  
D I LATAT I O N  

1 . o  

% 

nss  I - 

% G.-NO. 

1 .o I 20.6 1 57.4 

17.8 1 8 1 / 2  10.04 I 410 

COllPOSITE 1/4"  X 651.1 F l o a t s  P 1.50 S . G .  

474 

RUHR D I LATOilETER TEST I 
I I I 

F.S.  I .  TEMP. (C') 

0 .395 * 
Birtley Engineering 
Subr,dmry a l  G r e d  West S l re l lndur l r re i  



L +ea- .*c 

R.M. % ASH 2 V.11. 2 F.C. % s .  ri, 

0 . 5  4 0 . 2  1 9 . 5  3 9 . 8  4.70 

- 250 - 

H.G. I .  

73 

ELCO t 1 I N I N G  LTD. 

SAMPLE: EB-1$7- I 

L A B .  NO.: 7217 

I S I Z E  FR. I WT. 4 
CUl lULAT I V E  

ASH 2 WT. % I ASH % 

114 X 65M 93 .5  3 7 . 5  93.5 37.5 

6 5 M  X 0 6 . 5  23.4 100.0 36.6 . 
S I N K - F L O A  

S . G .  

- 1 . 4 0  

I .  40-1.50 

1.50-1.60 

+ I  .Go 

W .  % A S H  % R . 1 1 . X  V . M . %  

40.3 5 . 2  0 .6  2 2 . 2  

6 . 3  2 2 . 4  0 .6  18 .2  

4.9 35.6 - - 

43.5 66.4 - - 

F . C . %  

7 2 . 0  

58.8 

- 

- 

COMPOSITE l / 4 "  X 6511 F l o a t s  @ 1.50  S . G .  

T O T A L  
Y I E L D  
% F . S .  I .  

43.6 I 9 0.09 

March 2 ,  1976. 

390 460 I9  

5 .  % 

0.90 

0 .60  

I L I1L L hl I V t 
ASII ( 

40.3 I 5 . 2  

=I= 5 1 . 5  

100.0 I 3 7 . 5  

RUHR 0 I L A T O l l E T E R  T E S T  I 
I S O F T E N I N G  I M A X I l l U M  I MAXIllUI.1 

TEMP. ( " C )  I O I L A T A T I O M  1 CONTRACTION 
P. T E M P . ( C " )  % 

MAX IMUII  
D I L A T A T I O N  
% 

I00 

3 G . - NO. 

Birtley Engineering 
Suhridiary of Great West Sfeel Indurlrrer 
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R.M.  % I ASH P: 

ELCO HINING L T D .  

SAMPLE: EB-;b7-2 

LAB. NO.: 7218 

V.11. 2 I F.C. % I 5 .  % N . G .  I .  

IHEAD RAW ANALYSIS 

I S I Z E  FR. I WT. X 
CUIIULAT I V E  

ASH % WT. % I ASH % 

I 0.5  I 32.3 I 1.81 I 49.1 I 0.44 I 81 1 

1 / 4  X 6511 92.5 32.9 92.5 3 2 . 9  

65M X 0 7.5 15 .0  100.0 31.6  - 

ASH % R.M. % V.M.  % F.C. % s .  % 

SINK-FLOAT ANALYSI 

wr. P: 

5.6 

21.1 

3 1 . 4  

76 .2  I 36.1 

0.G 20.7 7 3 .  I 0.58 

0.5 18.0 60.4 0 .46  

- - - - 

- - - - 

March 2,  1976. 

P .  

S O F T E I I I N G  MAXINUM 
TEMP. ("C) DILATATION 

TEMP. (C") 

0.06 

C O I I P O S I T E  l / 4 "  X 65.11 F l o a t s  @ 1.50 S . G .  

405 465 

TOTAL 
YIELD 

F . S .  I .  

RUHR DILATOIIETER TEST I 

5 4 . 6  

G O .  5 

63.9 

100.0 

A S H  % 

32.9 

M A X  I I.1UI.l 
CONTRACT I 014 

25 

MAX I I I U I I  
DILATATION 

G.-NO. 

0 .944  

Birtley Engineering 
Sobrrrlrrry o l  Great West SIeel  lndurlrrer 
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0 . 4  I 23 .9  I 18.0 I 57 .7  I 0.50  

ELCO 1 l I N I N G  L T D .  

SAMPLE: ED-47-3 

L A B .  NO.: 7219 

81 

HEAD RAW A N A L Y S I S  

I S I Z E  FR.  I WT. 4 
CUHULAT I V E  

ASH 8 WT. % I ASH % 

65M X 0 I 6 .9  

S I N K - F L O A T  ANALYSIS: 1/4" % 65M 

S.G.  \JT. % ASH 8 R.11. % 

14.  I 100.0 21 .1  

-1 .40  54 .8  6 . 4  0 . 5  

1 .40-1 .50  1 6 . 0  18.1 0 . 4  

S O F T E l l l N G  
TEMP. ( " C )  

419 

COMPOSITE l /4"  % 6511 F l o a t s  p 1.50 S . G .  

M A X I l l U t l  MAX I PIUM 
D I L A T A T I O N  CONTRACTIOLI  
TE I IP .  ( C " )  % 

- 22 

r- 
T O T A L  
Y I E L D  

65.9  

F.S .  I .  

3 

M a r c h  2 ,  1976.  

V . M .  2 F.C. % s .  % 

54.8 I 6 . 4  

100.0 21 .6  

RUHR D I L A T O l l E T E R  T E S T  1 

P. 

0.08 

MAX IMUM 
D I L A T A T I O N  
% 
I 

G . - N O .  -4 I 



I .rrl*rr 
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R.M. % I A S H  % I V . M .  'Z F .C.  % 

ELCO M I N I N G  L T D .  

SAMPLE: EB-a>-4 

L A B .  NO.: 7220 

s .  x H . G .  I .  

0 .3  10.1 19.7 69 .9  0.39 108 

I S I Z E  FR. I WT. % ASH % 
CU l lULAT I V E  

WT. % I ASH % 

l / 4  X 6511 

65M X 0 

6JlJ 

R.M. % 

90.3 11 .0  90.3 11.0 

9.7 6.0 100.0 10.5 

0.9 

V . M .  % F . C .  % s .  2 

20.2 73.1 0.44 

17.8 63.6 0.33 0.7 

C U M U L A T I V E  
WT. % ASH % 

31.8 5.8 

90. I 6.9 

COI IPOSITE 1 / 4 "  X 651.1 F l o a t s  0 1 .50  S . G .  

S . G .  WT. % 

March 2, 1976. 

A S H  % 

T O T A L  
Y I E L O  
"/ 3 0  F . S .  I .  

31.4 7 

- I - I - I 100.0 I 11.0 

RUHR D I  LATOIIETEI? T E S T  1 
SOFTEt i  I NG 
TEMP. ( " C )  

P. 

0.12 407 

MAX I MUM 
D I L A T A T I O N  
TEtAP. ( C " )  

MAX I Nub1 
CONTRACTION D I L A T A T I O N  
% % G .  - N O .  

MAX I MUM 

456 I 24 I - 2 h  I - I 

Birtle y Engineering 
Suh~rdtary  01 Great  West Steel l n d u ~ l r r e s  



- 1 5 4  - 
* 

R.M. % 

0 .4  

ELCO f l l N l F l G  L T D .  

SAMPLE: EB-'47-5 

L A B .  NO.: 727.1 

ASH "6 V . H .  % F . C .  % S .  2 H . G .  I .  

29 .7  19 .4  50.5 0.60 85 

HEAD RAW A N A L Y S I S  - 

I S I Z E  FR. 1 WT. % ASH % 
CU l lULAT I V E  

WT. % I ASt l  % 

1 /4  X 6511 94.5 27 .6  94 .5  27.6 

6 5 M  X 0 

March 2. 1976. 

5.5 16.0 100.0 27.0 

S I N K - F L O A T  A N A L Y S I S :  l / ' i ' '  X 6511 

COIG'OSITE 1 / 4 "  X 6511 F l o a t s  r;l 1.50 S . G .  

P .  

0.11 

TOTAL 
Y I E L D  

RUHR D I LATOMETER T E S T  

SOFTEN I NG MAX I t l U M  MAX I MU1.l 
TEMP. ( " C )  D I L A T A T I O N  CONTRACTION 

TEMP. ( C " )  8 

408 476 29 60.7 - 

F . S .  I. 

9 

MAX I M U l l  
D I L A T A T I O N  
% 

116  

G . - N O .  

1.048 

Birtley Engineering 
Sohrrdrary ol Great Werr S l e d  Inrlur!rwr. 



ELCO M I N I N G  LTD. 

SAMPLE: EB-l f7-6 

LAB. NO.:  7222 

R.M.  % 

0 .7  

HEAD RAW ANALYSIS - 

A S H ?  V . M . 2  T . C .  % s. % H . G .  I .  

4 5 . 4  13.4 40.5 0.42 89 

I S I Z E  FR. I WT. 8 
CUtlULAT I V E  

ASH 7, WT. % I ASH % 

114 X 6 5 M  90.7 4 3 . 1  90.7 43 .1  

SINK-FLOA 
I 

65M X 0 

1.40-1.50 

1.50-1.60 

9.3 22 .4  100.0 41.2 

March 2,  1976 

WT. % 
CUllULAT I V E  

ASH 2. R.M. % V . M .  % F.C. 7, 5 .  % 1JT. % I A S H  % 

46.7 6.1 2.2 20.3 71 .4  0.65 46.7 6.1 

7 .3  

COMPOSITE 1/11" X 6511 F l o a t s  p 1.50 S . G .  

RUHR DILATOIIFTER TEST I 

19.3 1 . o  17.6 62.1 0.49 54.0 7.9 

TOTAL 
YIELD 

F.S. I .  

1.7 

44.3 

S0FTEI.I I PIG 
TEMP. ( " C )  

- - - - 27.9 55.7 8.5 

86.6 100.0 43. I - - - - 

~ 

MAX I MUM 
DILATATION 
TCMP. ( C " )  

- 

M A X  I Mull MAX I MUM 

G . - N O .  

18 I -  I -  I 

Birr le y Engine eritig 
Suhridiary ol Grcai West S f e e l i n d u r r r m  



ELCO M I N I N G  LTO. 

SAMPLE: EB-417-7 

LAB. NO.:  7223 

R.M. % 

IIEAO RAW ANALYSIS 

ASH % I V . t I .  X F . C .  % s. % H . G .  I .  

0 .5  I 73 .3  I 9 .0  I 16.7 I 0.16 64 

I S I Z E  FR. I WT. % ASH % 
CUMULATIVE 

WT. % I A S H  % 

SINK-FLOAT ANALYSIS: I / h "  X 6511 

1/4 X 6514 

March 2, 1976. 

75.4 92.0 75 .4  92 .0  

C U t l U L A l  V E  
\dT. % ASH % s .  x 

0.48 

12.2 

100.0 7 5 . 4  

3 . 0  65M X 0 

C O M P O S I T E  1/4" X 65.11 F l o a t s  !Z 1 .50 S . G .  

51.1 100.0 73.5 

r TOTAL S O r T E  E I  I NG 
TEMP. ("C) 

41 3 

YIELD 1 %  
~~ 

MAX I MUM 
DILATATION CONTRACTIOII 
TEHP. (C") % 

M A X  I MUEl 

- 17 

F.S. I .  

3 

P .  
~ 

0.03 - 

RUHR DILATOtlETER TEST 

MAX I M U V  
0 1 LATAT I O N  
% 3 G .  - N O .  

-i 
Birtley Engineering 
Sobwdrary ol Greal West Sleet Induuflrrer 



E L C D  M I N I N G  L T D .  

SAMPLE: EB-$7-8 

LAB.  NO.:  7224 

R.M. % 

0.3 

HEAD RAW A N A L Y S I S  - 

A S H %  V . I l . %  F.C. % 5 .  % t1 .G .  I .  

20 .0  16.7 63.0 0.42 04 

I S I Z E  FR.  I WT. % 
CUI lULAT I V E  

ASH % WT. % I ASH % 

March 2, 1 9 7 6 .  

114 X 65M 

65M X 0 

92.1 1 8 . 7  9 2 . 1  1 8 . 7  

7.9 1 0 . 6  100.0 18.1 

S I N K - F L O A T  A N A L Y S I S :  l/4" X 6511 

COMPOSITE 1/4" X 6511 F l o a t s  0 1.50 S . G .  

F .S .  I. 

2 

T O T A L  
Y I E L D  

RUHR D I L A T O I l E T E R  T E S T  

SOTTEN I NG MAX IHUM M A X  I F l U l l  MAX I MUl l  
T E N ' .  ( " C )  D I L A T A T I O N  CONTRACTION D I L A T A T I O N  

P .  TEHP. (C') % % I; . - NO . 
- 0.08 423 16  - - 

Birtley Engineering 
Suhrtdirry a1 Great We$! Steel lndusrrres 



L 4 m - e  

- 2 5 8  - 

R.M. 2 A S H 2  V . l l . 2  

0.8 63.8 9 .9  

ELCO I I I N I F I G  LTD. 

SAMPLE: E B - 4 7 - 9  

LAB.  N O .  : 7225 

H . G . I .  r "  F.C. % J. 4 

25.5 0.16 78 

I S I Z E  FR. I WT. % 
CUtlULAT I V E  

ASH % WT. % I ASH '2 

March 2, 1976. 

114 X 65M 

6511 x 0 

SINK-FLOAT AIWLYSIS: 1/11 ' '  X 6511 

92.2 64.2 92 .2  6 4 . 2  

7.8 29.3 100.0  61.5  

C O I d P O S I T E  1 / 4 "  X 65tl F l o a t s  F 1.50 S . G .  

RUHR D I LATOIIETER TEST I 
SOFTEFIING l lAX l I (U I4  MAX I f.\UW 

Y IELD TEMP. ("C) I DILATATION I CONTRACTION I % I F . S . I . 1  P.  I T E M P . ( C " )  % 

MAX I M U f l  
DILATATION 
% 

I 23 .3  1 9  10 .02  I 409 I 463 I 2 2  

G .  -NO. 

1.023 & 

B i d e  y Engineering 
Sldwdrary 01 Great West Srcel Irrd(urlrrer 
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I 0.6 81.2 I 7.0 

ELCO M I N I N G  L T D .  

SAMPLE: EB-$7-10 

L A B .  NO. : 7226 

0.22 63 11.2 

HEAD RAW A N A L Y S I S  

I S I Z E  FR. I WT. % A S H  % 

1 R . M .  % I A S H %  I V . I I .  2 I F . C .  % I S .  % I I I . G . 1 .  1 

CUf lULAT I V E  
WT. % I A S H  8 

1/4 X 6514 

65M X 0 

83.4 92.3 83.4 

7.7 46.6 100.0 00.6 

92.3 

ASH X 

6.8 

16.9 

28.9 

91.3 

S I N K - F L O A T  A IdALYSI  

WT. % R.M. % V . M .  7; F.C.  % 

1 . o  19.4 72.8 

0.9 17.3 64.9 
- - - 

- - - I 90.3 - 100.0 83.4 

March 2, 1976 

I 

s .  % 

SOFTEN I NG MAX I t lUM 

0.56 I 7.6 I 6.8 

8.2 7 112 0.03 414 469 

COMPOSITE l/4" X 651l F l o a t s  @ 1.50 S . G .  

I RlJHR D I L A T O I l E T E R  T E S T  I 
1 T O T A L  I 

D I L A T A T I O N  
TEMP. ( C " )  

Y I E L D  1 % I F . S . I .  I P .  I 
M A X  I MUM I M A X I t ~ l U M  I I 
CONTRACTION I D I L A T A T I O N  I I % 2 G.-NO. 

Birtley Engineering 
Sub?rdrsry a l  Great West Steel Indtirlrmr 



ELCO M I N I N G  LTD. 

1 S I Z E  FR.  I WT. % ASH % 

SAMPLE: E B - 5 1 - 1  

L A B .  NO.: 7075 

C U M U L A T I V E  
wr . 2 I ASH % 

I IEAD RAW A N A L Y S I S  

6 5 M  X 0 

I 0 . 7  I 14.2 117.9 I 67.2 I 0 .48  I 122 I 

10.8 1 3 . 1  100.0 13.5 

P. 

SOFTEEI I NG HAX I I l U M  MAX I MUl l  MAX I MUI I 
TEMP. ( " C )  D I L A T A T I O N  C O N T R A C T l O t l  D I L A T A T I O N  

TEMP. ( C o )  % % G.-NO 

S I N K - F L O A T  A N A L Y S I S :  1/11" X 65M 

3.03 

COI IPOSITE I / 1 t ' '  X 6 5 M  F l o a t s  @ 1.50 S.G.  

~~ 

40 I 467 22 46 1.028 

T O T A L  
Y I E L D  -i- F . S .  I .  

78.0 1 +9 

Februa ry  1 3 ,  1976. 

s .  % 

0.54 

CUMULAT 1 VE 
NT. % ASH % 

87.9 3 . 3  

100.0 13.5 

RUHR OILATOMETER TEST I 
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R.M. % A S H %  V . f l . %  F.C. % 5.  % 

0.8 60.4 15.0 23 .8  0.25 

ELCO f 1 I N I N G  L T D  

SAMPLE: EB-$1-2 

LAB.  NO.: 7227 

1 i . G .  I .  

85  

I S I Z E  FR.  I WT. % 
CUHULAT I V E  

ASH % WT. % I ASH % 

65M X 0 

S I NK- FLOA 

S . G .  

-1 .40 

1.40-1.50 

33.0 35.0 100.0 58.0 

1.50- 1 .60 

T O T A L  
Y I E L D  
% 

7 .6 

+ I  .60 

RUHR O I L A T O I I E T E R  T E S T  

S O r T E N  I NG MAX I I I U I I  MAX I MUM MAX I MU11 
TEMP. ( " C )  D I L A T A T I O N  CONTRACTION D I L A T A T I O N  

G.-NO. F.S. I .  P .  T E f l P .  ( C " )  % % 

3 0.01 406 467 21 45 1.026 

A N A L Y S I S :  l / 4 "  X 651l 

W. % ASH % R.M. % 

23.9 1.2 

4.0 34 .9  

84.6 I 78.6 I - 

V . M .  % 

20.6 

16.9 

- 

F . C .  % 

69 .4  

58.0 

- 

f larch 2, 1976. 

s .  % 

0 .62 

0.46 

- 
-1 

1 5 . 4  

100.0 I 69.3 1 
COMPOSITE i / 4 "  X 6511 F l o a t s  P 1 .50 S . G .  

Birtle y Engineering 
Sohrrdrarv of Great West Sleet IndvPlne6 



L 

- 2 6 2  - 

R.M. % 

0.8 

I.., 

ASH % V . M .  '% F.C. % s .  % H . G .  I .  

4 2 . 1  7 .6 49.5 0.62 18 

ELCO M I N I N G  L T O .  

SAMPLE: EBL '5 l -3  

L A B .  NO.: 7228 

I S I Z E  FR. 1 WT. % ASH 8 

HEAD RA\J A N A L Y S I S  - 

CUl lULAT I V E  
WT. % I ASH 2. 

6 5 M  X 0 34 .3  1 7 . 9  100.0 40.6 

I I I I I I 

T O T A L  
Y I E L D  
% 

25.0 

RUHR O I L A T O I I E T E R  T E S T  

S O F T E N I N G  MAXIEIUM MAX I tIUM MAXIMUt I  
TEHP. ( " C )  D I L A T A T I O N  CONTRACT1011 D I L A T A T I O N  

F.S. I .  P .  TEMP. ( C ' )  8 % G.-NO. 

- 3 0.01 406 23 - - 

March 2, 1 9 7 6 .  

Birtley Engineering 
Sobrrdrary 01 Great West Steel lodustrrei 



ELCO I I I N I H G  L T D .  

SAMPLE: E B - 5 2 -  I 

L A B .  N O . :  6616 

R.M. % 

0.9 

HEAD RA\J A N A L Y S I S  

ASH 2 V .  t l .  4 F.C. % s. % H . G .  I .  

46.8 1 2 . 9  39.4 0.37 90 - 

1 S I Z E  F R .  I \.IT. % ASH k 
CUt lULAT I V E  

WT. % I ASH % 
I I I - 
l/4 x 6 5 t l  78.9 43.7 78.9 43.7 

March 4, 1976. 

S0rTEt . I  I NG 
TEMP. ( " C )  

392 

S I N K - F L O A T  A N A L Y S I S :  I / h "  X 6 5 M  

MAX I MU14 MAX It11111 MAX IMUI.1 
D I L A T A T I O N  CONTRACT1011 D I L A T A T I O N  
TCHP. ( C ' )  % % G.-NO. 

4 59 18 I66 I .OG8 

COMPOSITE 1 / 4 "  X 651.1 F l o a t s  @ 1 . 5 0  S . G .  

100.0 I 43.7 1 

Birtley Engineering 
Subrrrlrary ol Gicaf Wcst Steel l rdurtrres 



ELCO t l lN lNG LTO. 

SAMPLE: EB-52-2 

LAB. NO.: 6617 

R . M .  % A S H %  V . P l . 4  

0.9 16.2 20 .9  

F.C. % S .  % H . G .  I .  

62.0 0.77 93 

I S I Z E  FR.  I WT. % ASH 2 
CUMULATIVE 

LJT. % 1 ASH 8 

S I NK-FLOA 
I 

65M X 0 

I .  40-1.50 

7 .9  18 .3  100.0 14.7 

ANALYS I S  : I / L I "  TJJz 
80.5 

5.3 

3.0  

1 1 . 2  

~~~~~ 

5 .4  

22.5 

33 .0  

6 9 . 9  

m 
R.M. % 

0.9 

0.8 

- 
- 

TOTAL 
YIELD 
% 

C O I I P O S I T E  1 / 4 "  X 651.1 F l o a t s  0 1.50 S . G .  

SOFTENING MAXIMUM MAX IMUI1 MAXIMUM 
TEMP. ( " C )  DILATATION CONTRACTIOII DILATATION 

F.5.  I .  P.  TEMP. (C") % % G . - N O .  

March 4, 1976. 

79.0 

RUHR DILATOMETER TEST 

'3 0.06 390 455 29 173 I .05a 

Bir th  y Engine wing 
Sirbsidrarv of Greal Wer! Steel  Induslrres 



ELCO 11 IN ING L T D .  

SAMPLE: EB-52-3 

L A B .  NO. :  6618 

I S I Z E  FR. I WT. X 

HEAD RAN A N A L Y S I S  

C U M U L A T I V E  
ASH b \JT. % I ASH % 

R.M. % ASH % V .  t l .  % F.C. % S .  % H . G .  I .  

0.7 1 38.1 I 19 .1  I 42.1 86  

114 x 65M 

65M X 0 

86.8 33.0 86.8 33 .8  

13.2 23. I 100.0 32 .4  

P .  

0.02 

l l a rch  1 1 ,  1976. 

SOTTEII I tdG MAXIMUM M A X  I MUII MAX I N U P  
TEMP. ( "C)  D I L A T A T I O N  CONTRACTIOH D I L A T A T I O N  

TEMP. ( C " )  % % G.-NO. 

'I0 1 469 27 54 I .027 

S I N K - F L O A T  A N A L Y S I S :  I/l+'' X 6511 

COMPOSITE 1/4" X 6511 F l o a t s  @ 1 .50  S . G .  
r 

TOTAL I 

49.7 I 9 

- WT. % ASH % 

57 .2  I 7 . 3  I 

100.0 33.8 

RUHR 0 I L A T O l l E T E R  T E S T  I 

Birtley Engineering 
Sirbridrary ol Great Werr Sleet l n d w l r i e i  



ELCO M I N I N G  LTD.  

SAMPLE: EB-52-4 

LAB.  N O . :  6619 

R.M. % 

0 .6  

M a r c h  4, 1976 

A S H %  V . H . 2  F.C.  % s .  % I1.G. I .  

21.8 17.7 59.9 0.53 a2 

I S I Z E  FR. I LiT.  % 
C U M U L A T I V E  

ASH 2' wr . % I A S H  % 

1 /4  X 65t.l 91 1 21.1 9 1 . 1  21. I 

S I N K - F L O A T  A N A L Y S I S :  I / h "  X 6511 

65M X 0 

COMPOSITE 1 / 4 "  X 65b! F l o a t s  @ 1.50 S . G .  

8.9 27.5 100.0 21.7 

T O T A L  
Y I E L D  
% 

SOFTEEIING 
TEMP. ( " C )  

MAXIHUM MAX I MUM MAX I MUM 
D I L A T A T I O N  C O N T R A C T l O l l  U l L A T A T l O N  
T E M P . ( C o )  % % G . - NO . 

s .  Y 

F . Z .  I .  

0.51 

0 .45  

P .  

,,.,I 

62.0 I 8 1 / 2  I 0 .02 I 41 2 

74.6 I 9.0 I 

476 25 4 3  1.019 

* 100.0 

Birtley Engineering 
Subr,d,ary ol Great Wesf Stee l  lndurtrres 



ELCO I I I N I E I G  L T D  

I S I Z E  FR. I WT. %: 

SAMPLE: €6-53-1 

LAR. 110. : 7076 

CUIlULAT WE 
A S H  %, \ J ' I .  % I ASH 8 

HEAD RAN ANALYSIS 

1 / 4  X 6511 

6511 x 0 

R . M .  % A S P  :< v . l l .  2 F . C .  8 s .  % H . G .  I .  1 0.6 1 10.7 ( 6 9 . 4  I 0.46 I 102 

87.3 10.7 87.3 10.7 

12.7 18 .5  100.0 11.7 

S . G .  

-1 .40 

1.40-1.50 

1.50-1.60 

+1.6u 

L r r .  4 ASH 4 R.H. 2 V . M .  % F . C .  Z 

80.9 6.5 1 . 1  19.5 72 .9  

10.6 19 .6  0 . 6  18.2 61.6 

3.4 27.3 - - - 

4.9 49.9 - - - 

TOTAL 
Y I E L D  
9 1" 

80.1 

February  13, 1976. 

RUHR DILATOIIETER TEST I 
SOFTF.III1.IG M A X  I l l U l l  MAX I I'IUll 
TEI.lP. ("C) D I L A T A T I O N  CONTRACTIOII 

F . 5 .  I .  P .  TEMP. ( C " )  9 ,~~ 

6 0. I 4  415 - 16% @ 510" 

COIIPOSITE l / W  X 6511 F l o a t s  b! I .50  S . G .  

I'IAX I t l U I I  
D I LATAT I O N  
8 

s. 2 

G .  -140. 

0.47 

0 . 3 6  

95.1 I 8 .7  I 
100.0 I 10.7 I 
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R.H.  % ASH 2 V . H .  rr F . C .  % s. % I1 .G .  I .  

0.7 32.4 16.4 50.5 0.43 8 4  
. 

ELCO 1l INIEIG L T U .  

SAMPLE: € 8 - 5 3 - 2  

L A B .  110.: 7077 

I S I Z E  F R .  I LIT. % 
C U I I U L A T ~ V ~  

A S H  I> N T .  % I A S H  2 

1 6511 1 78.2 1 3 5 . 4  

21.8 21.6 651.1 X 0 

78.2 1 35 .4  1 
100.0 32.11 

5 I I4 K- FLOA 

S . G .  

sor rE i I i i iG  
1 t N P .  ("C) 

-1 .40  

G . - 140. 

t i i \xi i iui i  M/\XIN1111 
DILATA1 I O N  C O N T R A C T I O I I  OlLATATlOM 
TCIlP. (C') 2 

I .  40- I . 50  

23 

I .  50- 1.60 

+ I .  60 

-7  0 .892  

February  13,  1976. 

A I I A L Y S I S :  l / V  X 6511 

C O I I P O S I T E  l / l l ' '  X 6511 F l o a t s  1 .50  S . G .  

I 
TOTAL 
Y I E L D  1 :6.5 

F .5 .  I .  

7 1/2 

P . 



L -m@-dm 
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R . M .  % 

6.7 

ELCO f!INIEIG LTD. 

t 1 . G .  I .  c -  A S H Y ;  V.11 .  2 F . C .  '% 2. 4 

12.8 17.3 69.2 0 .49  81 

Februa ry  13, 1976. 

I S I Z E  F R .  I W T . 2  Ast i : : ,  

SAMPLE: E B - 5 3 - 3  

LAB. 110. : 7078 

CUllULAT I V E  
\.IT. 7: I A S H  % 

I l E A D  R A N  P.EIALYS I S  

65.M X 0 9. I 19.7 100.0 1 3 . 1  

s .  % 

5 I INK-FLOA 

I .40-l  .50 

CUMULATIVE 
\ IT .  % I A S H  '% 

AIIALYS I S :  I / ' I"  Y 

1 .o 29 .4  

5.6 7 7 . 2  

R.11. % 
- 

0 . 5  

0.5 

- l -  

0.57 I 84 .4  I 7.3 I WI 
100.0 

- 

COllPOSIrE 1 / 1 1 "  X 6511 - F l o a t s  ?J 1.50 S . G .  

TOTAL 
Y I E L U  
s: 

84.9 

F . 5 .  I .  

3 1/2 

P 

0 .07  __ 

RUHR D I LATOIIETER TEST 

425 

l lAX I IlUM 
D I LATAT 101.1 
TL1lP. ( C " )  

465 

M A X  l Wll 
CONTRACT I011 
2 

19 

MAX I t l U I I  
I) I LATAT I O N  
2' G. - f J O .  



taw?- 
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__ 
R , 1.1 . TI,  ASH ' L  v.11. 2 

0.7 19.7 15.6 

ELCO I l I N I E I G  LTU.  

SAHPLE: E B - 5 3 - 4  

LAB.  HO.: 7079 

F . C .  7C s .  % 1 I . G .  I .  

64.0  0.46 85 

8.4 65M X 0 

S I Z E  AI IALYSIS 
I t  I S I Z E  FR. I \.IT. '? A S l l  ? 

18.0 100.0 1 9 , 5  

73.8 3 0 .12  41 6 463 8 -8 - 

c 

S I N h - F L O A T  A f I I \ L Y S I S :  1/11' '  X 6511 

A S l l  % R . I I .  7C 

Februa ry  13, 1976. 

- 
CUI lULAl  I V E  

U T .  % 1 A S H  % s .  2 V.14. % F . C .  2 

17.2 73.5 0.48 64.4 8.3 
I I I I 

14.8 1 6 4 . 9  0 .32  180.6  10.6 
I I I I 

COl lPOSlTE 1/11" X 6511 Floats fJ 1 .50  S . G .  

TOTAL 
Y I E L D  

F.S.  I .  

I KUHR DILATOIIFTER TEST 



. 

rt . t.1 . 2 A S H  6 V . 1 1 .  2 F . C .  % 5.  2 

0.3  8 . 2  18.7 72.8 0.41 

- 271 - 

1 I . G .  I .  

139 

ELCO HIN IE IG L T D .  

SAMPLE: EB-53-5 

LAB. tio.: 7080 

I S I Z E  FR. I 117. 2 
CUIlULAT I V E  

AS11 2 \ d i .  7" I ASH % 

11'4 x 6511 

65t1 x 0 
88.8 7.0 88.8 7 .0  

1 1 . 2  13.2 100.0 7 . 7  

S I NK- FLOA 

96.1 -1 .40  

+ I .  60 

5.3 96.1 I 5.3 I 2.9 

MAX I HUII  

1 ," 
I) I LATAT I or1 

1.6 1 18.4 1 1.6 

G.-I.IO. 

0 .5  1 27.2 I - 

402 

1 .8  I 80.9  1 - 

465 25 

COIIPOSITE 1 / 1 1 ' '  X 6511 F l o a t s  P 1 .50  S . G .  - 

TOTAL 
Y I E L D  

F . 5 .  I .  

86.8 

r' . 

0.06 - 

February 13, 1976. 

19.5 I 72.3 10.39 

15.9 I 64.1 (0 .26  

- I -  I -  

CUHULAT I V E  
\JT. 2 I A S H  % 

97.7 I 5 . 5  

98.2 1 5.6 

100.0 I 7.0 

R I I t i R  DILATOIIETER TEST v 
S O r I E I J I t l G  I I lAXI t lUM I MIIXII.IIJI1 
1EI . lP .  ( " C )  I D I LATAT I O N  I CONTRACT I011 

TEMP. ( C " )  9 

0.964 4 



r 

R.H.  x A S H  :3 

ELCO I I IN IE IG L T D .  

SANPLE: ED-53-6 

LAB.  110.: 7081 

V.11. X F . C .  f0 

- 272 - 

0 .9  I 44.1 I 13.5 ( 4 1 . 5  0.25 1 86 

I S I Z E  FR. I WT. % 
C U W L A T  I V E  

A S t l  's WT. % 1 A S H  % 

F e b r u a r y  13, 1976. 

S . G .  lir. 2 AS11 2 

- 1 . 4 0  39.8 7.3 

1 .40-1 .50  9 .0  17.2 

1.50-1.60 2 . 1  29.0 

49.1 79.7 

R . H .  % V . M .  76 F.C .  2 s .  2 

0.3 18.8 73.0 0 . 4 6  

0 . 7  16.3 65.8 0.34 

- - - - 

- - - - 

TOTAL 
Y I E L U  

TEMP. ( C " )  ,,, 

40.2 
~ 

I W X  I I \U I I  
DILATAI I O N  
t3 G . - 1.10 . F . 5 .  I .  

397 c 1/2 466 25 28 1 .004 
~~~ 

P .  

0.01 
~ 

CUIIULAT I V E  
WT. ASH %! 

37 .8  I 7 .3  

48 .8  I 9 .1 * 100.0 



- 273 - 

__ 
R . M .  2 A S H  :: v.11. 2, F . C .  % 5 .  % 

0.8 27.8 18.6 52.8 0 . 4 4  

ELCO HINIEJG LTD. 

SAMPLE:  EB-53-7  

LAB. 110. : 7082 

H . G .  I .  

77 

Februa ry  13, 1976. 

A S H  2, WT. '% 1 A S H  % 

S I Z E  A N A L Y S I S  

l / 4  X 6511 

6514 x 0 
92.3 

7.7 2 0 . 2  

29.1 1 92.3 1 29.1 1 
100.0 I 28.4 

S . G .  LIT. 2 ASH i R.14. % V.11. % 

-1 .40 

I . @ I  . 50  

63.9 7.8 0 .6  19.9 

6 .3  22.1 0.6 17.2 

C O I I P O S I T E  1/11" X 6511 F l o a t s  P 1.50 S . G .  

1 .50-1 .60  

TOTAL 
Y I E L D  

F . 5 .  I .  

2.0 29 .6  - - 

w 
SDrTElJIEIG 
TENP. ("C) 

P .  

l l A X I l l U l 1  
DILATATI0I.I 
TC l lP .  (C") 

T race  - 

1 

71 . 7  0.59 

60.1 0.36 

- - 

- - 

CUHULAT I V E  
\,JT. % I A S H  8 

72.2  9.7 

100.0 I 29.1 

RUHR D I  LATOllETER TEST I 

332 I 466 

M A X  I I IU I l  
COI.ITKACT I011 
4, 

27 

MAX I HUII  
D I LATAT I OEl 

G . - N O .  

1 .Oh2 '-ti 



ELCO I I I N I E I G  L T O .  

SAMPLE: EB-53-8 

L A B .  NO. : 7083 

R . M .  !Z 

0 .6  

I lEAD RAN A N A L Y S I S  

A S t I  V . H .  X F . C .  % s .  2 H . G .  I .  

25.7 18.3 55.4 1 .72  89 

Februa ry  13, 1976. 

1 S I Z E  FR.  I WT. 2; 
CUl lULAT I V E  

ASt I  2> L4-r . 7; I A S H  2 

651.1 x 0 

I 65" I 94.6 1 24.0 I 94.6 I 24.0 I 
5.4 28.1 100.0 24.2 

F . 5 .  I .  

9 

S I N t i - F L O A T  A I I A L Y S I S :  l / l l "  X 6511 

RUHR D I L A T O f l E T E R  T E S T  

S O r T E I J I l l G  t !AX I I lU f l  M A X  I i.IUf1 
7 t H f ' .  ( " C )  D I L A T A T I O N  CONTRACTIOH 

P .  TE I IP .  (Co) 2 

Trace  379 466 27 

C O l l P O S I T E  I /V X 6511 F l o a t s  f) 1 .50  S . G .  

TOTAL 
Y I E L D  

MAX I HUf I  
11 I L A T A T  I ON 

225 

Birfley Engineering 
S,Ib$,<I,,<," " I  G,u.,, w r r ,  S lse l Inhr r , , rc r  
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3.2.2 Channel-Samples 

Channel-samples a s  received from Canada (Birtley Engineering) 
were air-dryed and the moisture determined. 

Then the sample was split for raw-coal and clean-coal analysis. 

Raw Coal Analysis: The material was crushed to minus 2.0 mm 
and split. 
was recovered for grindability testing. The otner split was 
further crushed to minus 0.2 mm, followed by a full scale raw-coe 
analysis (moisture, ash, vol . matter, sulphur, phosphorous, 
cal. value, ash fusion and ash analysis). 

From one part of the sample the 1.2-0.6 m fraction 

Clean Coal Analysis: 
undersize analysed for ash and sulphur. 
certain proportion was set aside for possible double-checking. 
Then the oversize material underwent sink-float analysis, sep- 
arating at gravities of 1.45 and 1.8 S.G. respectively. Follow- 
ing that the resuTting three gravity fractions were crushed 
to minus 2.0 mm first. 

The material was screened at 0.2 n m ,  and 
From the oversize a 

The 1.45 S.G. fraction was split into three parts. 
further reduced to minus 1.0 mm for later maceral analysis 
and reflection measurements. The second was reduced to minus 
0.4 m forGieseler fluidity testing. The third part was 
crushed to minus 0.2 min for a subsequent full scale clean 
coal analysis (ash, sulphur, vol. matter, phosphorous, F.S.I., 
Ruhr-Dilatometer testing, carbon, hydrogen, nitrogen, cal. 
value and ash fusion). 

One was 

The 1.45 - 1.8 and + 1.8 S.G. fractions were crushed to minus 
2.0 mm and finally 0.2 mm for subsequent ash and sulphur 
analysis . 

Analyses results (sizing, gravity, assay) were recorded on form 

sheets. 



- 
8 L C O  M I N I N G  L I M I T E D  

Crushing 
-2 mm 

S p l i t t i n g  

Crushing 
-0.2 m 

- 
6.3-0.2 mm Split- - 0.2 n13 

t i n g  

Sink-Flod t Ana lys  1 s  

a t  1.45/1.8 S.G. 

Elois t u r e  
Ash 
Vol.Matter 
Sulphur 
Phosphorous 
Cal . Va 1 ue 
Ash Fusion 
Ash Analys is  

I 
I I 

4 I 
I Spl i t t i n g  

Crushing Crushing Crushing 
- 0.4 mm - 0.2 mm - 1 mm 

I 1 I '  
1 1 

Max. Ash Ash Ash Maceral -A. 
Reflectance F l u i d i t y  Sulphur Sulphur Sulphur 

(Gieseler-) vo i  . M a t t .  .-. 

Phosph. 
FS I 
U i l a t .  

(Ru h r - 0 i 1 .) 
Carbon 
Hydrogen 
N1 t r m o n  
C a l  .Value' 
Ash Fusion 

Flgure 3 



b *#lwv=am 
2 6 8  

EKGEBNISSE der 

SCHLITZPKOBEN 



Reserve 

Phosphor 
H e i z w e r t  
Ascheschmel z v e r h a l  t e n  
Aschezusammensetzung 

S.S-Analyse 
b e i  1,45/1,8g/cm 

Asche Asche Asche 

F l u c h t i  ge B e s t a n d t e i  l e  
PhosDhor 

F l u i d i t a t  Schwefel Schwefe l  Schwefel  
Mazera t a n a i y s e  Max. 
Ref1 e x i  on 

Grobe 
F e u c h t i g k e i t  

< 0,2 m 

Asche,Schwefel 

S w e l l  i n g - I n d e x  
D i l a t a t i o n  
K o h l e n s t o f f  
Wassers t o f f  
S t i c k s  t o f f  
He i  z w e r t  
Ascheschmel z v e r h a l  t e n  
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o f  Channel Samples by R.A.G. 

ELK R I V E R  COAL PROJECT 

Flow Sheet fo r  Laboratory Test ing 

A i r  Dryinq 

Channel S .  91 Idoisturc 

,,- , 

.. 

,+ Crushing 

Crushing 
-0.2 m 

Ilo i s t u r e  
Ash 
Vol.Matter 
Sulphur 
Phosphorous 
C a l  Value 
Ash Fusion 
Ash Analys ls  

Gr lndab i l  i ty 
(Hardgrove Index) 

u 
6.3-0.2 mm S p l i t -  - 0.2 mm 

t i n g  

Sink-F loat  Analysis 

a t  1.45/1.8 S.G. 

L? Su 1 phur 
Reserve 

03 

L n  c 

I + 

t ,  
I Crushinq-0.2 mm I 
I 

I 

I S p l i t t i n g  + 
Crushing Crushing Crushing - 1 mm - 0.4 mm - 0.2 mrl I ,  

I I I I 

t t 0 + 1 
Max. Ash Ash A;h Maceral -A. 

Reflectance F l u i d i t y  Sulpl,ur Sulphur Sulphur 
N i e s e l e r )  vo i  . M a t t .  ~ . .  

Phosph. 
F: I 
D i l a t .  

( Ru h r - D i 1 .) 
Carbon 
Hydrogen 
N i  tronon 
Cal .Value’ 
Ash Fusion 

Figure 3 



Ger-icht der i'robe ? 

K i . . s e r  X i'.roh 

dsche Y i .uf 

R 1 .  C c r t a n 4 t ~ i l e  i . W f  

Schh-efe1 % i .ur  
Phosphor 4: i.wf 

I l - i r v r r t  (kcnl/kn) i . r o h  

i."f 

i . v n f  

" 1  n.b. 

2.5 
31.2 
16.0 

0.47 
0.022 

54211 

5582  
( 8 1 1 6 )  

1300  

1560 
1520  

9 4 

* )  n.b. 

3 - 9  
41.7 
13.9 

0.44 
0.020 

44n0 

( 8 0 3 9 )  

4605 

1290  

l 5 i 0  
1600 

9 0  

* )  n . b .  

3.4 
44.2 
11.9 

0 .37  
0.111 

43611 

'r5',2 

( 8  1116) 

1 3 7 0  

1590 
1610  

101 

n.b .  * )  1 3 3 0  

2.6 1.6 
34.4 30.2 

13.4 14.4 

0.42 0.45 
0. I R 3  0.049 

5245 5685  
5401  5787  

( n 2 3 4 )  ( 8 2 9 0 )  

$310  1 3 6 0  
1530 1600 
15iC 1700 

102 1 1 2  

5 0 3 0  4 9 0 0  

1.1 1.0 

29.1 26.7 
14.n 14.6 

0.34 0.36 
0.039 0.036 

5697 5944  
5767  6 0 1 0  

(8137)  ( 0 1 9 6 )  

9 i  9 8  

5 4 3 0  

0.n 

3 5 - 5  
13.7 

0.49 
0.015 

5207 

525'1 

( 0 1 5 0 )  

1380 
1 6 4 0  
1 6 6 0  

9 5  

5820  

1.3 
36.6 
13.4 

0.47 
0.019 

5103  
5178 

( 8 1 6 1 )  

1 4 0 0  

1640 
1670 

9 2  

* )  2210 n.b. 

1 . 3  5 . 7  
51.7 16.3  
12.1 16.6 
0.61 0.G9 
0.057 0.C90 

1350  l j C C  

: 6 i O  1 6 C G  

1650  1 6 i C  

74  4 2  



Essen. d-n 23. NSrz 1776 
UF2/Dr.Br/K 

rlnzeichnuna dor Probe Adit  7 A d i t  7 PlBz 8 FlBz 8 F l 6 z  9 Fl8z 9 A d i t  10 A d i t  10 F18e I 2  FlS? 12 FIE7 12 
N r .  1 Nr. 2 Nr. 1 N r .  2 Nr. 1 Nr. 2 Nr. 1 Sr. 2 N r .  I Nr. 2 sr. 3 

3710  3711  3783 3n11 3812 3966 3712 3713 3785 3 i c. 4 37% 

Gcxicht  d e r  Probe g 

liesser % i.roh 
Asche 96 i .uf  

F 1 . R e s t a n d t e i l c  % i . v r  
S c h u e f e l  % i . w f  

Phosphor i . r f  

Weizwert ( k c a l / k g )  i . r o h  

i . w f  

i . w a f  

6240 

1.6 
43.2 
13.0 
0.43 
0.057 

4 4 37 

4519 
( 7 9 5 i )  

1 3 5 0  
1 h T . o  

16/10 

:i'i 

60R0 

1 . 3  
42.6 

1 3 - 5  
0.44 
0.066 

4465 

4 5 3 1  
( 7 8 8 7 )  

1300 
1590 
1620 

00 

4884  4704 

0.8 0.8 
3 6 .  a 30.2 

13.n 15 .1  

0.36 0.39 
0.056 0.088 

1!4 

4915 

0.8 
24.9 
16.0 

0. 38 
0.028 

6098 

6 1 5 2  

( 0 1 9 6 )  

1370 

1690  

> 1700 

n 0 

1300  

1.5 
25.5 
17.5 

0.39 
0.031 

5924 

(8085)  
6023 

1350  
1620 

1671) 

!:6 

5 7 4 0  

1 - 7  
25.9 
17.2 

0.40 
0.0115 

59'13 
6 0 5 6  

( 8 1 7 4 )  

1320  

1670 

1630 

II 'i 

4 R i 0  

1.3 
25.4 
17.6 

0.41 

0.073 

5964  
6 0 5 0  

( 8 1 1 4 )  

1 3 1 0  
1640  
1 6 n o  

R 1 

5 0 0 0  

0.9 
41. I 

15.8 
0.66 
0.109 

4613 
4660  

( 7 9 1 0 )  

1 3 2 0  
1600  

16I,O 

..- 
, I  

5185 

0.9 
40.6 
16.2 

0.67 
0.079 

4 i 4 3  

4 i 9 1  
(8062) 

1 3 3 0  

1590  

1610 

n I 



B e z e i c h n u n j  d c r  Probe FlOZ Fl8z P l 6 Z  FlGz F16z Fl8z Fl8z F18z Fl8z Flaz 

Sr. 1 N r . 2  Nr.  1 N r .  2 N r .  1 N r . 2  Nr. I Nr.2 Nr. I 6r.2 

17+13A 1 3 + 1 3 ~  13 0 13  0 13 E 13  E 13 F I 3  F 13  G 13  G 

40',1 4 0 1, 2 k n g i  4092 4093 4094 4095 4096 4097 4098 

G c u i e h t  rlrr T'roha 

Wnsser 

Aschc  

Pl.Oestandteile 

Schr-ere1 

Phosphor  

l k i z w e r t  ( k s e l / k g )  

Ascheaehmni r v e r h n l t e n  
in o x i d .  AtnosphSre 

Erweichimsqs t .rmp.  

Ha lbkuge l temp.  

Fliantemp. 

R 1570 

% i . roh 1.3 
% i . W f  42.R 
X i . w t  16.0 
gi i.wf 0.74 

X i.wf 0.070 

i .roh 4544 
i.wf 4612 
i . w n r  ( no7o ) 

O C  l 2 R O  

*c  I 5 4 0  
oc 1580  

1600 

1.2 

52.3 
14.4 
0.74 
0.106 

3664 

3716 
(711'66) 

1270 

1 5 2 0  

15711 

no 

1560  

1.0 

61.8 
13.0 
0. 7 6  
0.093 

2729 
2762 

(7270) 

1210  

1450  
1500 

8 5 

16'10 

1.2 

58.0 

12.9 
0.92 

0.080 

3023 
7067 

( 7 4 3 7 )  

1250  

1710 

15;io 

81 

1 4 7 0  

1.0 
62.0 

10.4 

0 . 7 3  
0.047 

2807  
2841 

( 7 4 7 4 )  

1 2 4 0  
1 5 k o  
1600 

102 

1830 

1.0 

59.4 

1 3 . 5  
0.73 
0.06R 

2993 
3029 

( 7 4 6 2 )  

1240  

1500 

1540  

105 

1120 

1.3 
60.7 
12.9 
0.89 
0.110 

2865 

2 9 1 0  

( 7 3 9 7 )  

1290  

1 5 9 0  
1 6 1 0  

74 

1700 

1.1 

61.5 

13.0 
2.25  

0.114 

2733  
2770 

( 7 2 0 2 )  

I 2 7 0  

1 5 3 0  
1570  

7 7  

1320 

1.0 

43.0 
15.1 
0.67 
0.120 

475; 
4609 

( R o f l o )  

1290 

1560  

1590  

103 

1580 

0.9 
36.6 
16.8 
0 . 3  

0.152 

5064 

5115 
( 6 0 7 2 )  

1260 

1 4 ? 0  

1530  

114 

N 
v 
W 



neze i chnun p. d v r  J ' v b  c Fl6Z F l G z  F l O Z  FlOZ F l i i z  P l O Z  F l 6 z  Fl6Z lilO7. Fl6z 
14 c 1 4  C 14 U 14 D 14-1kA 14+ 14h 15 15 I 6  16 
Sr. 1 Sr.2 N r .  1 N r . 2  Nr. 1 N r . 2  N r .  1 N r .  2 sr. 1 xr.2 
3967 3975 3768 3969 3973 3974 4 4 9 0  4 l t l l  

Gewicht der Probe 

k'asser 

Aschc 

k 1 .  D i s t n n d  t o i l e  

Schrere l  

I'hnsphor 

Heizwcrt (kce l /kg)  

g 1 4 4 0  

X i . r o h  2.6 
x i . v r  23.3 
x i . w f  21 .6  
% i .xI 0.80 

% i . w f  0.039 

i.roh 6124 
i.wf 6 3 0 3  
i . " n r  ( 8 2 1 6 )  

1430  

1.9 
27.4 
20.9 
0.81 
0.051 

5005 
5929  
(8166) 

1 3 1 0  

16WI 

16411 

75 

1200 

5.1 
34.13 
in. 3 

0.90 
0.044 

4753 

(8056) 
5 2 5 1  

I 3 0 r 1  
1 I> 00 

16.111 

111 

1150  

4. I 

43.5 
16.9 
1.06 
0.067 

4234 
4 4 4 0  

( 7 0 5 i )  

12611 

1 6 1 0  

1I*JO 

71: 

1 5 i O  

2 . ;  

43.5 
17- 5 

0.70 
0.076 

4335 
11471 

( 7 9 1 3 )  

12911 
1550 

15q11 

II I, 

1510 

2 . 1  

45.4 
17.0 

0.75 
o.oin 

4195 
w ~ n  

( i n 7 8 1  

12'ilI 

15911 

l l . 110  

no 

6 9 5 0  

1.4 
4n.n 
16.2 

0.64 
0.096 

3r.99 
3963 

(7740)  

1"U 

1 5 4 0  

156.1, 

li0 

6200 

1.5 
43.3 
l i . 2  

0.60 

0.079 

4 4 0 3  
4479 

(7901)  

1 2 6 0  
I '. 4 c 
157Ll 

77  

4 4 6 0  

1.1 

42.9 
19.3 
0.69 
0.116 

4504 
4561 

(79F.r.l 

1260 

151'0 
1770  

7 1  

4020 

1.2 

43.5 
18.9 

0.76  
n.151 

444; 
45118 

(79001 

12:o 

I 5 0 0  

1530 

7 6  

N 
U 
a 



1 

' n-0 ,  

'1.b.. 8 
519.0 

0.9? 
0.091 

6 5.0 

2 0 . 9  

, 4  

5-i' 1 4  

5945 
( 7 9 3 1 )  

0,. 

<> 

1260 

1510 
1 5 5 0  

-- 
: I  75  6R i 0  9 7' 
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i 

i 
~ 

Schlitz- Schlitz- nulk Bulk Fliiz 3 Fl6r 4 Fl8z 4 FlSz 4 A  FlSt  4 A  FI87. 5 S c h l i f ? l  

1 I t  2n Face +4" 3965 4519 4520 4534 4535 4411 6 
probe probe Sample Face K r .  3 N r .  1 xr. 2 N r .  1 XI-. 2 Nr. 1 prOhr 

Adit 6 A d i t  2 Adit 2 Adit 3 Adit 3 

- -  6.3 - 0.2 mm X n9.0 n4.0 1!1.9 82.8 85.9 8'1.5 84.3 n5.9 P.5.5 118.9 ,,.!4 ! 

< 0.2 mm x 11.0 16.0 lli. 1 17.2 14.1 15.7 15-7  14 .1  14.5 11.1 24.6 

< 0.2 nm hsctre  % i.vf 17. I 24.2 27.9 24.8 16. I 17.6 14.2 16.2 16.5 30.3 0 . 6  

< 0.2 mrn Schvefel ?I i.vf 0.56 0.56 0.52 o.46 0.71 0.54 0.53 0.70 0.76 0.91 

51.6 
17.3 
29.9 

8.0 

3 1 . 6  

77 .2  

37- 1 50.8 57.0 63.3 61.11 
11.6 6.3 5.7 i . 0  8.; 
50.1 41.9 36.2 29.4 29.4 

!\.? 6.1 5.2 5.6 6.5 
2 8 . 5  26.7  24.9 25.4 25.2 
80.5 R3.R 8 9 . 7  m . 9  ~ , t . n  

0.56 0 . 4 7  0.51 0.51 0.7" 

0.2- 0.15 n. 1) 0.22 0.10 

0 . 5 2  0.50 n.27 0.44 0 . 3 1  

67.4 46.: 49.2 14.5 69.r. 

7.8 19.3 16.0 2!1.n 1::.T. 

24.5 37.7 3 4 . 4  61.0 I 0 . Z  

- ?  
G.11 7.0 7.5 7.5 . ,  

26.1 31.6 j?.?. 77.2 ?'..! 
P 6 . 6  ~ 0 . 9  P I . ?  77.2 6 ' . . 1  

0. 3 3  0.64 0 . 6 1  1.10 9.-.- 

n. 32  
0.1; 0.22 0 . 2 :  n. ? $  ?.I' 

0.4- 0 . ', i 0.:+ p..: 



A d i t  7 Adit  7 FlEz P, FlEz 0 F l E z  9 FIEz 9 Adit  10 h d i t  10 F l 6 z  12  F l E z  12 F I i ( 7  12 
Nr. 1 Nr. 2 Kr. 1 N r .  2 Sr. 1 Sr. 2 Sr. 1 Sr. 2 Sr. I Sr. 2 Sr. ? 

3710 3711 3783 31111 3P.12 39K6 3712 3713 3-95 2- :4 77C6 

6 . 3  - 0.2 mm % 
< 0.2 mm % 

< 0.2 mm Aacho % i . w f  

< 0.2 mm Schwercl  % i . v t  

Schxlmn-Sink-AnRlvsrn 

A n t e i l  rIcr D i c h t e 3 t u f e  

< 1.45 g / m l  

1.'+5 - 1.8 d m l  

> 1.3 r / m l  

85.8 
1 4 . 2  

21.4 
0.57 

31.7 
22.0 

45.9 

0 . 2  
28.9 

8 4 . 3 ,  

0.62 

0.20 

0.43 

32.6 
17.4 

21.0 

0.61 

32.2 
20.5 
41.1 

7 .3  

81.7 
30.3 

0.63 
0 . 4 8  
0.21 

86.8 
13.2 

14.5 
0.411 

51.4 
10.7 

37.7 

6.0 

33.6 
84.6 

0.47 
0.34 
n. 17 

86.3 
13.2 

14.4 
0.47 

58.7 
12.3 
28.7 

6.0 
31.9 
Ri.9 

0.119 
n.3R 
0. iG 

ns.4 
10.6 

11.7 
0 .47  

6 3 . 8  
12.6 
23.0 

6 . 3  
31.3 
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BIRTLEY ENGINEERING (CANADA) LTD. 
Subsidiary of Great West Steel Industries Ltd. 

5 1  12-3rdST.SE.. C A L G A R Y ,  A L B E R T A  T2HlJ6 P H O N E  4 0 3 - 2 5 3 . 3 7 1 9  

A REPORT TO ELCO M I N I N G  LTD. ON THE ELK R I V E R  

BULK TESTING PROGRAM FOR FALL, 1975 

1 .  INTRODUCTION 

I n  June o f  1975, p r i n c i p a l s  o f  E x p l o r a t i o n  Und Bergbau GmbH, 

Techman L t d .  and B i r t l e y  E n g i n e e r i n g  (Canada) L t d .  m e t  t o  d i s c u s s  t h e  p r o -  

posed 1975 E l k  R i v e r  Coal T e s t i n g  Program. I n  a t tendance  were Doc to rs  

G .  Juranek, G. Langer,  J. Kasperczyk,  H.  Gruss o f  E x p l o r a t i o n  Und Bergbau, 

M r .  B r i a n  Raymond, M r .  J. Abbot o f  Techman, and Doc to rs  G. No r ton  and 

D. Symnds,  M r .  F rank  H o r v a t  o f  B i r t l e y .  

The purpose o f  d i s c u s s i o n  was t o  d e r i v e  a program c o m p a t i b l e  w i t h  

the b e s t  a v a i l a b l e  f a c i l i t i e s  and t h a t  wou ld  f u l f i l  t h e  p r i m a r y  a im  o f  t h e  

p r o j e c t  wh ich  was t o  p r o v i d e  d e t a i l e d  w a s h a b i l i t y  i n f o r m a t i o n  and an ade- 

qua te  tonnage of c l e a n  c o a l  for  c o k i n g  t e s t s .  Severa l  r e v i s i o n s  were made 

t o  t h e  o r i g i n a l  work f l o w  sheet  w i t h  t h e  f i n a l  d r a f t  t a k i n g  t h e  form p resen ted  

i n  F i g u r e  I .  
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The f i r s t  o f  f i f t e e n  b u l k  samples a r r i v e d  a t  t h e  Coal Science & 

M i n e r a l s  T e s t i n g  D i v i s i o n  p l a n t  i n  t h e  f i r s t  weelc i n  August, w i t h  t h e  f i n a l  

d e l i v e r y  be ing  made November 10. The t o t a l  d e l i v e r e d  w e i g h t  o f  c o a l ,  as t a l l i e d  

from sca led  t r u c k  loads, was 372 m e t r i c  tons,  o f  which 207 m e t r i c  tons were 

washed i n  t h e  p i l o t  p l a n t  f a c i l i t y .  

Two we igh ted  raw c o a l  composi tes were made up from b u l k  sample 

r e t a i n s ,  a c c o r d i n g  t o  i n s t r u c t i o n s  from D r .  Kasperczyk, dated October 8 ,  1975 

(Tables 171 E 172). These composi tes o f  t e n  m e t r i c  tons each were processed 

e x a c t l y  as o u t l i n e d  for  t h e  b u l k  samples. 

Mr. S i e g f r i e d  Galasch, r e t a i n e d  by E l c o  M i n i n g  L t d .  as a l i a i s o n ,  

was p r e s e n t  a t  t h e  Coal Sc ience & M i n e r a l s  T e s t i n g  o p e r a t i o n s  s i t e  f o r  t h e  

d u r a t i o n  o f  t h e  program. 

The short t i m e  schedule,  p r e d i c a t e d  by t h e  approach o f  c o l d  weather 

and t h e  p o s s i b i l i t y  o f  t h e  c o a l s  becoming o x i d i z e d ,  n e c e s s a r i l y  imposed an 

atmosphere o f  urgency on t h e  p r o j e c t .  

i t  was b rough t  t o  a s a t i s f a c t o r y  c o n c l u s i o n  for t h e  p a r t i e s  i n v o l v e d .  

Never the less ,  i n  s p i t e  o f  some setbacks,  

Birtley Engineering 
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2. SAMPLING 

The r e s p o n s i b i l i t y  f o r  t h e  h a n d l i n g  o f  t h e  b u l k  samples began f o r  

B i r t l e y  Eng ineer ing  (Canada) L td . ,  upon d e l i v e r y  t o  t h e  Coal Science & M i n e r a l s  

T e s t i n g  D i v i s i o n  p l a n t  s i t e .  A s t e e l  m i x i n g  p l a t e ,  10 meters X 12 meters,  

was made a v a i l a b l e  for  r e c e p t i o n  o f  t h e  t r u c k  l oad  l o t s .  

d e l i v e r y ,  t h e  b u l k  sample was t h o r o u g h l y  homogenized by u s i n g  a f r o n t  end 

loader  i n  a f a s h i o n  s i m u l a t i n g  t h e  c o n i n g  and q u a r t e r i n q  techn ique  u n t i l  t h e  

d e s i r e d  s p l i t s  were e x t r a c t e d .  

Upon c o m p l e t i o n  o f  

The r e s e r v e  raw s p l i t  and t h e  r e t a i n e d  coa l  f o r  t h e  E l c o  and S t e l c o  

composi te  washes was p l a c e d  i n  p o l y - l i n e d  b a r r e l s  w i t h  d r y - i c e ,  and s t o r e d  

ou tdoors .  

A t o t a l  o f  588 drums o f  raw c o a l  were i n  s t o r a g e  b e f o r e  any composi tes were 

made. 

(The d r y - i c e  was l a t e r  o m i t t e d  upon b e i n g  adv i sed  by D r .  Kasperczyk) .  

The t w e l v e  b a r r e l s  o f  c o a l  reserved f o r  w a s h a b i l i t y  work were pro-  

cessed a c c o r d i n g  t o  t h e  f l o w  sheet ( F i g u r e  I )  as soon a f t e r  sampl ing as was 

p r a c t i c a b l e .  The rema in ing  coa l  was washed immediate ly  a f t e r  sampl ing i n  t h e  

t h r e e  c i r c u i t  p i l o t  p l a n t .  
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3. WASHABILITY WORK 

Pr ior  t o  p r i m a r y  sc reen inq ,  t h e  samples were weighed on a TOLEDO 

p l a t f o r m  s c a l e  w i t h  a c a p a c i t y  o f  250Kg. The l a r g e  (5cm range) s i z e  a n a l y s i s  

was performed manual ly  on square opening, w i r e  mesh screens 120cm X 240cm i n  

dimension. F i n e  sc reen ing ,  i . e .  281.1 X 0(.6Omm X 0 )  was performed on a 

v i b r a t i n g  deck screen or by u s i n g  s tandard  8" (20.3cm) d iameter  t e s t i n g  

s i e v e s  i n  c o n j u n c t i o n  w i t h  a r o - t a p .  

D r y i n g  was accompl ished by u s i n g  a fan c i r c u l a t e d  c a b i n e t  or a 

c o n c r e t e  d r y i n g  pad w i t h  e l e c t r i c  h e a t i n g  c o i l s  imbedded below t h e  s u r f a c e .  

I n  e i t h e r  case t h e  h e a t  generated d i d  n o t  exceed 35" - 40" C .  

To subsample c o a l  l a r g e r  than  t h e  0.5" (1.27cm) t o p - s i z e ,  t h e  manual 

c o n i n g  and q u a r t e r i n g  method was used whereas f o r  s m a l l e r  t o p - s i z e  c o a l ,  t o t a l l y  

enc losed s p l i t t e r s  w i t h  s t a i n l e s s  s t e e l  g r i d s  3/4" (1.90cm) o r  3/6" (0.95cm) 

a p a r t  were used as d i c t a t e d  by sample b u l k  and t o p - s i z e .  

Coarse coa l  [+3/4" (1.90cm)l  was crushed f o r  t h e  purpose o f  sub- 

samp l ing  by e i t h e r  a 3" X 5" l a b o r a t o r y  j aw  c r u s h e r  or  t h e  5" X 8" p l a n t  j aw  

c rusher .  Cornminuation o f  coa l  w i t h  a t o p - s i z e  o f  l e s s  than l / 4 "  (0.64cm) was 

e f f e c t e d  by use o f  a s e r r a t e d  p l a t e  m o t o r i z e d  c o r n  m i l l .  T h i s  c o r n  m i l l  was 

a l s o  used f o r  s t a g e  c r u s h i n g  o f  samples s l a t e d  f o r  p e t r o g r a p h i c  a n a l y s i s  and 

Hardgrove G r i n d a b i l i t y  t e s t s .  
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Samples wh ich  r e q u i r e d  t h e  a n a l y t i c a l  s i z e  c o n s i s t  o f  minus 6OH 

(0.25mm) were pu lped  by u s i n g  a Holmes p e r f o r a t e d  screen,  i m p e l l e r  t y p e  

p u l v e r i z e r ,  t o t a l l y  enc losed  t o  e l i m i n a t e  d u s t i n g  loss. These p u l v e r i z e d  

samples were p l a c e d  i n  p l a s t i c  c o n t a i n e r s  w i t h  a i r  t i g h t  snap Lops, on wh ich  

t h e  i d e n t i f i c a t i o n  was recorded.  

F l o a t - s i n k  l i q u i d s  o f  a p p r o p r i a t e  g r a v i t i e s  were made up by u s i n g  

p r o p o r t i o n s  of i o s o l  2429 (0.78 S.G.), p e r c h l o r e t h l e n e  ( I  .c2 S . G . )  and c e r t i -  

g r a v  (2.20 S . G . ) .  ( C e r t i g r a v  i s  a d ib romo-e thane based o r g a n i c  l i q u i d ) .  The 

s i z e  o f  t h e  appara tus  for  p e r f o r m i n g  f l o a t - s i n k  s e p a r a t i o n s  n e c e s s a r i l y  v a r i e s  

w i t h  t h e  t o p - s i z e  of t h e  c o a l  b e i n g  t r e a t e d  and t h e  t o p - s i z e  d i c t a t e s  t h e  

minimum w e i g h t  o f  sample t o  be used. The f l o a t - s i n k  for  t h i s  program was 

per fo rmed u s i n g  c o n t a i n e r s  as l a r g e  as 75 l i t r e  c a p a c i t y  f o r  t h e  2" t o p - s i z e  

c o a l ,  and as sma l l  as s e p a r a t o r y  f u n n e l s  of 2 l i t r e  c a p a c i t y  f o r  2811 t o p - s i z e  

c o a l .  

W a s h a b i l i t y  cu rves  were drawn from p r i m a r y  d a t a  for  t h e  2" X 1/2" 

(5 . l cm X 1.27cm) raw c o a l  as w e l l  as for  t h e  3/'1" X 2811 (1.90cm X 0.59cm) 

and 28M X 65tl  (0.59cm X 0.21cm) crushed t o  minus 3/4" raw c o a l .  

The 1/2" X 2811 (1.27cm X 0.59cm) raw cu rves  were drawn from 

c a l c u l a t i o n s  d e r i v e d  from t h e  w a s h a b i l i t y  r e s u l t s  a fo rmen t ioned ,  and s i m u l a t e  

t h e  removal o f  m a t e r i a l  f rom t h e  3/4" X 2811 c o a l  wh ich  was i n t r o d u c e d  f r o m  

t h e  2" X 3/4" raw c o a l  b e i n g  crushed t o  minus 3 /4" .  Prior t o  a c c e p t i n g  
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t h i s  procedure,  i t  was found t h a t  t h e  amount o f  3/4" x 1/2" m a t e r i a l  found i n  

t h e  raw, crushed to  minus 3/4", was i n  t h e  range o f  2% and c o u l d  be cons ide red  

n e g l i g i b l e .  

a m u n t  o f  1/2" x 28 mesh raw would be i n  t h e  same range as t h e  3/4" x 28  mesh 

crushed and t h e  t o t a l  o f  t h e  2" x 1/2" and 3/11'' x 28 mesh would equal  100%. 

I t  was a l s o  assumed fo r  t h e  purpose o f  t h e  c a l c u l a t i o n s ,  t h a t  t h e  

See Appendix A f o r  d e t a i l s .  

The w a s h a b i l i t y  f o r  3/4" x 28 mesh, 28 mesh x 65 mesh and t h e  65 mesh 

x 0 raw crushed c o a l  was deemed necessary i n  o r d e r  t o  compare t h e  r e s u l t s  o f  

the p l a n t  washes f o r  wh ich  3/4" x 0 coa l  forms t h e  feed.  These s i z e s  d o v e - t a i l  

w i t h  t h e  p l a n t  heavy-media, wa te r  c y c l o n e  and f r o t h  f l o t a t i o n  c i r c u i t s .  

4. PILOT PLANT WASHING 

F i g u r e  2 i s  t h e  f l owshee t  o f  t h e  Coal Science E M i n e r a l s  T e s t i n g  

p i l o t  p l a n t .  Raw c o a l  i s  dumped by a f r o n t  end l o a d e r  i n t o  a hopper a t  ground 

l e v e l ,  which has a heavy 2" square screen i n s t a l l e d  t o  ensure t h a t  t h e  bucke t  

e l , eva to r  r e c e i v i n g  t h e  feed does n o t  hand le  o v e r s i z e  m a t e r i a l .  The 2" o v e r -  

s i z e  c o a l  i s  crushed manual ly  t o  pass t h e  2" screen,  b u t  "rock" i s  c o l l e c t e d  

i n  b a r r e l s  and r e p o r t e d  as s h a l e  fo the heavy media c i r c u i t .  The bucket  e l e -  

v a t o r  d i scha rges  t h e  minus 2" f eed  a t  a r a t e  o f  5 t o  7 m e t r i c  t ons  pe r  hou r ,  

i n to  a r o t a r y  3/4" screen on t h e  t h i r d  deck. The 3/4" o v e r s i z e  f a l l s  v i a  a 

c h u t e  i n t o  a 5" x 8" j aw  c r u s h e r  where i t  i s  crushed t o  minus 3/4" and r e -  

c y c l e d  th rough  t h e  feed system. 

w a t e r  o n t o  a 28 mesh s i e v e  bend and s l o t  screen f o r  d e s l i m i n g .  

The 3/4" x 0 screen u n d e r f l o w  i s  washed w i t h  

The 3/4" x 28 mesh c o a l  i s  t h e  feed  t o  t h e  14" DSM Heavy Media come 

on t h e  second deck. The s l u r r y  o f  c o a l  and c o r r e c t  medium i s  pumped to, t h e  
Eirtley Engineering 



c y c l o n e  f r o m  t h e  m i x i n g  tube  a t  a p ressu re  o f  9 t o  10 P . S . I .  The o v e r f l o w  

and u n d e r f l o w  p roduc ts  a r e  d i scha rged  onto a common, b u t  s p l i t  28Pl s l o t  screen 

preceded by a 2811 s i e v e  bend where t h e  m a g n e t i t e  i s  washed o f f  i n t o  t h e  

c o r r e c t  and d i l u t e  medium tanks d i r e c t l y  below. A d d i t i o n a l  c l e a n  spray 

wa te r  and b a f f l e s  across t h e  c l e a n  c o a l  s t ream ensure t h a t  a minimum o f  

m a g n e t i t e  i s  r e t a i n e d  on t h e  c l e a n  p roduc t .  Tlie c l e a n  coa l  and s h a l e  a r e  

c o l l e c t e d  i n  b a r r e l s  by means o f  i n d i v i d u a l  chutes for we igh ing .  

The d i l u t e  medium i s  pumped t o  a t h i c k e n i n g  cone on t h e  t h i r d  deck 

f rom where i t  i s  f e d  t o  a 30" magnet ic  s e p a r a t o r .  The recovered m a g n e t i t e  i s  

s lu iced back t o  t h e  c o r r e c t  medium tank .  The s p e c i f i c  g r a v i t y  o f  t h e  medium 

i s  m o n i t o r e d  manua l l y ,  u s i n g  a d e n s i t y  meter ,  and a d j u s t e d  for l o s s  by adding 

c y c l o n e  g rade  m a g n e t i t e  d i r e c t l y  t o  t h e  c o r r e c t  medium t a n k .  

The 28M X 0 c o a l  c o l l e c t e d  i n  t h e  s l i m e s  tank  ground l e v e l ,  i s  

pumped t o  t h e  t h i c k e n i n g  cone on t h e  t h i r d  deck. From t h i s  p o i n t  i t  can be 

f e d  d i r e c t l y  t o  t h e  f ro th  c i r c u i t  or as i 5  u s u a l ,  t o  t h e  wa te r  c y c l o n e  

system. 

Coal t o  t h e  6" DSM water  c y c l o n e  i s  pumped a t  a p u l p  d e n s i t y  o f  10% 

t o  20% from t h e  c y c l o n e  feed tank at a p ressu re  o f  20 F . S . I . ,  and a f l o w  r a t e  

o f  85 Imper ia l  g a l l o n s  pe r  minute.  A m e c h a n i c a l l y  a d j u s t a b l e  v o r t e x  f i n d e r  

f a c i l i t a t e s  s e t t i n g s  for a d e s i r e d  ash con ten t .  

Birtley Engineering 
Subsrdrary of Great Wesf Steel lndurrrrer 
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The u n d e r f l o w  o r  waste p r o d u c t  i s  r o u t e d  t o  t h e  s t a t i c  t h i c k e n e r  

w h i l e  t h e  o v e r f l o w  i s  f e d  by g r a v i t y  t o  a rapped 0.25mm s i e v e  bend. The 

s i e v e  bend o v e r f l o w  i s  t h e  w a t e r  c y c l o n e  p r o d u c t  a t  a p p r o x i m a t e l y  65tl ove r -  

s i z e ,  and d i r e c t e d  t o  t h e  Eimco d i s c  f i l t e r  f o r  dewater ing.  

The s i e v e  bend under f l ow  f l o w s  by g r a v i t y  t o  t h e  t h i c k e n i n g  c y c l o n e  

feed tank,  f rom where i t  i s  pumped t o  t h e  20" - 8" c y c l o n e .  T h i s  t h i c k e n i n g  

cone serves a dual  purpose; I )  i t  removes u n d e s i r e a b l e  -325M s l i m e s  f rom t h e  

f l o t a t i o n  feed. 2)  i t  p r o v i d e s  a feed o f  p roper  d e n s i t y  ( 2 0 %  - 30% s o l i d s )  

t o  t h e  f r o t h  c e l l s .  

The f l o t a t i o n  c i r c u i t  c o n s i s t s  o f  two B i r t l e y - H u m b o l d t  m u l t i - w o b b l e  

c e l l s  i n  s e r i e s .  S ince  these c e l l s  were i n s t a l l e d  on September 12, 1975, t h e r e  

appears t o  be a marked improvement i n  t a i l i n g s  ash c o n t e n t s ,  i n d i c a t i n g  

e x c e l l e n t  recove ry  o f  f r o t h  p roduc t .  A r o t a r y  reagent  feeder  i n t r o d u c e s  4 : l  

Kerosene: M e t h y l i s o b u t y l c a r b i n o l  i n t o  t h e  c i r c u i t  a t  t h e  feed e n t r y  p o i n t  f o r  

b e t t e r  c o n d i t i o n i n g .  

The t a i l i n g s  j o i n  t h e  wa te r  c y c l o n e  u n d e r f l o w  i n  t h e  s t a t i c  t h i c k e n e r  

t o  form t h e  t h i c k e n e r  t a i l s .  The f r o t h  e n t e r s  t h e  Eimco d i s c  f i l t e r  and i s  

dewatered a l o n g  w i th  t h e  s i e v e  bend o v e r f l o w  t o  form t h e  f i l t e r  cake o r  f i n e s  

p roduc t .  Th i s  and t h e  heavy media c l e a n  c o a l  a r e  combined t o  fo rm t h e  c l e a n  

c o a l  p r o d u c t  or c l e a n  mix. T h i s  p r o d u c t  i s  analysed as o u t l i n e d  i n  t h e  f l o w  

sheet ( F i g u r e  I ) .  

Birtle y Engineering 
Subrrdmry 01 Gredf Wesr Sfeel Industries 



Each c i r c u i t  was sampled f o r  feed, p r o d u c t  and waste i n  a d d i t i o n  t o  

t h e  0.25mm s i e v e  bend o v e r f l o w  and f i l t e r  cake. Each sample was analysed f o r  

ash c o n t e n t  and Free S w e l l i n g  Index. S i z e  analyses were performed on f i n e s  

c i r c u i t  samples a t  6511 and 100M. F l o a t - s i n k  o f  t h e  Heavy Media Clean Coal 

and Shale, and t h e  wa te r  c y c l o n e  p l u s  IOOM o v e r f l o w  and u n d e r f l o w  p r o v i d e  t h e  

necessary d a t a  t o  c a l c u l a t e  t h e  p r o b a b l e  e r r o r  curves for  t h e  t w o  c i r c u i t s .  

A d e t a i l e d  summary o f  t h e  washing r e s u l t s  i s  p r o v i d e d  f o r  each seam. 

Unavoidably ,  due t o  t h e  h i g h  p r e s s u r e  aspect  o f  t h e  program, some 

a n a l y t i c a l  d e t e r m i n a t i o n s  a r e  m i s s i n g ,  as w i l l  be  e v i d e n t  f r o m  t h e  b l a n k  spaces 

on t h e  forms. Some o f  t hese  d e t e r m i n a t i o n s  w i l l  be completed where samples 

a r e  a v a i l a b l e  and t h e  replacement sheets  w i l l  be forwarded a t  t h a t  t ime.  

The heavy media c l e a n  c o a l  and t h e  f i l t e r  cake were t h o r o u g h l y  homo- 

genized and t h e  r e s u l t a n t  c l e a n  mix sampled and analysed.  A c l e a n  coa l  a n a l y s i s  

sheet  c o n t a i n s  t h e  requested d e t e r m i n a t i o n s .  

For s h i p p i n g  purposes, c l e a n  45 g a l l o n  drums were doub le  l i n e d  w i t h  

p o l y e t h y l e n e  bags, t h e  coal  p laced  i n t o  t h e  b a r r e l s ,  a t a g  f i x e d  i n s i d e ,  and 

l i d s  s e c u r e l y  p u t  on. The d e s t i n a t i o n  was s t e n c i l l e d  on t h e  o u t s i d e  o f  t h e  

drums and all t h e  drums save t h e  i n i t i a l  shipment p laced  i n  b u l k  c o n t a i n e r s  

for  overseas t r a n s p o r t .  

Birtle y Engineering 
Subsrdrary 01 Great West Steel lridurfriei 
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LE TEST THE FOLLOWING PROCEDURES APPLY FOR EACH SEAM 

DELIVERED FROM FIELD IN SCALED TRUCKS 

LBORATORY a PRODUCTS STORED IN DRUMS (APPROX 400 LBS EACH) 

RAW COAL CRUSHED 
3 4 "  x 0 

SO LBS TO . STELCO 

FROM HEADS GRINDABILITY 
DETERMINE SIZE DISTRIBUTION +- 

CRUSH TO % OF MINUS 2 8  INDICATED 
BY HARDGROVE INDEX. 

CLEAN BULK SAMPLE 
IN PILOT FACILITY 

+ TAILINGS ANALYSES 

SCREEN AT 28M * RIFFLE 

FIGURE 1 
. -...-_ . .>. * . . 

BULK SAMPLE RESERV 
FOR BUYERS TESTING 

BULK SAMPLE TO GERMANY CLEAN COAL ANALYSES 

PROXIMATE 
FS I 

SCREEN 4T 6 5 M  , 

R IFFLE 

I 

PACK INTO UNED DRUMS 
WITH TAGS AND SEALS 

LASH 

- U . . I  . 
50.1 55.1 M,I 70, I BO 

ANALYSES AS IN (A1 ANALYSES AS IN ( A )  
RVES 
IRVES (Ep 1 

PROXIMATE FS I + DILATOMETER 

PROXJMATE . ___ 
SULPHUR 
PHOSPHOROUS 

DILATOMETER 
IR 
iOROUS 

NOTE ( I )  ALL  HEAU SAMPLES WILL BE RETAINED AND STORED IN A MANNER TO INHIBIT OXIDATION 

( 2 )  DRUM COSTS AND PACKING F3R HEAD SAMPLES AND CLEAN COAL TO BE INCLUDED 

(3) LABELS TO BE INSIDE LINER. ATTACHED TO LiNER SEAL AND TO BE PANTED ON BARRELS 

FIGURE I 



1 I 

I----- 

'I 

TEST PLANT ROWSHEET COAL SCIENCE 8 MINERALS TESTING 

I. 
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ELCO M I N I N G  L T D .  

SAMPLE: A d i t  N o .  2 

L A B .  NO.:  3396 

R.M. % 

- 12 - 

T A B L E  I 

ASH 
ATMO S 

o x i d .  

ASH % V.M. % F.C. % S .  % BTlp/LB H . G . 1 . .  

I HEAD RAU A N A L Y S I S  I 

57.8  

- 

0 . 8  

- 

I 0.6 1 3 7 . 2  1 15.0  1 4 7 . 2  1 0.39 I 9490 1 88 1- red. 

- U S  I O N  TEtIPERATURES 

S I Z E  FRAC. 

2" x 1 /2" 

l / 2 ' #  x 0 

3/4" X 2811 

28M X 6 5 M  

6 5 M  X IOOM 

1001~ x 20011 

200EI x 0 

65M X 0 

WT. % 

17.9 

82.1 

67.9  

4 .9  

8 . 6  

- 

10. I - 
3 .5  
.__ 

27.2  

S I Z E  AND RAW A N A L Y S I S  

ASH % I R . M .  % 

4 1 . 8  I 0 . 6  

-i- 2 5 . 6  *- 
20.0 

V . M .  2 - 
1 3 . 3  

1 4 . 5  

17.3 - 

F.C. % 

28. I 

43.1 

57.9 

- 

- 

61 .3  

s .  % - 
0.31 

0 .37  

0 . 4 8  - 

- 
0 .53  

I - S ize  c o n s i s t  o f  raw c o a l  a s  r e c e i v e d ,  +2" WT. % = 4 . 5  

I I  - S i z e  c o n s i s t  o f  raw c o a l  crushed t o  pass  3/4" screen.  
W t .  % 3/4" x 1/2" = 1 . 7  

I l l  - 65 Mesh x 0 o f f  a n a l y s i s  1 1 .  

W t .  % 1/2" x 28 Mesh = 6 6 . 3  

DO 

C U I I U L A T I V E  

WT. % 

17.9  

100.0 

67 .9  

7 2 . 8  

81 .4  

9 1 . 5  

100.0 

ASH % 

41 .8 

40.6 

39 .0  

36 .9  

35 .2  

B i d e  y Engineering 
Sshrrhary of Great Werr Steel Induilner 



- 1 3  - 

KEY 
F1GUP.E 3 

1.30 1.35 1.40 1.45 1.50 1.55 1.60 1.70' 1.80 S.G. 

80 

90 

I 
10 20 30 40 50 60 70 a0 90 100 

100; 

CUM. WT. % 

BIRTLEY ENGINEERING (CANADA 1 LTD. 
COAL SCIENCE AND MINERALS TESTING 

Calgary, A lber ta ,  
~ ~~ 

Title: 
SIZE AND DENSITY DISTRIBUTION DIAGRAM 

CLIENT 1 ELCO ISEAMIADIT NGI ADIT 2 
I I I 

DATE I OCT, 10,1975 I SIGNED I K. M. L A U  
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A Primary Curve 

8 Clean Coal Curve 

C Discard Curve 

D Specific Gravity -Yield Curve 

E k 0.1 5. G. Distribution Curve 

1 BIRTLEY ENGINEERING (CANADA) LTD. I 
COAL SCIENCE 8 MINERALS TESTING 

CLIENT 1 ELCO , ~~~~ 

tADIT/SEAM N0.i ADIT 2 2 " x  V2l' 

1 DATE 1 OCT, 7 ,  1975 
SIGNED i K. M. LAU 
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THE CLASSICAL WASHABILITY CURVES 

SIGNED 

. 
i 

<. cl L A O  

1 

ASH CONTENT % 

2.2 2- I 2.0' I .9 1.8 1.7 I .6 1.5 1.4 1.3 1.2 

SPEClFiC GRAVITY 

T1 

'L 1 
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THE CLASSICAL WASHABILITY CURVES 

BIRTLEY ENGINEERING (CANADA 1 LTD. I 
COAL SCiENCE 8 MINERALS TESTING ! 

CLIENT ELCO 

DATE OCT, 7 ,  1975 
SIGNED K. M. LAU 

IADIT/SEAM NO. ADlT 2 3/4"x 28M. 
ASH CONTENT % 

2.2 2.1 2.0 I .9 1.8 1.7 I .6 1.5 1.4 1.3 I .2 

SPECIFIC GRAVITY 





THE CLASSICAL WASHABILITY CURVES 

Primary Curve 

Clean Coal Curve 

Discard Curve 

Specific Gravity -Yield Curve 

f 0.1 5. G. Distribution Curve 
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MAX I MUM 
DILATAT. 
TEMP. ("C) 

ELCO M I N I N G  LTD. 

SAMPLE: A d i t  No. 2 

LAB. NO. :  3396 

MAX I MUM 
CONTRACT. 
% 

___ 

TABLE 6 

M A X I M U M  
DILATAT. 
% 

S I Z E  
FRAC. G . - N O .  

2" x 1 /2" 

3/4" x 28V 

6 9 . 6  
10.1 

20 .0  

281.1 X 65tl 

9 . 8  . 6  19.2 70.4 .62 
1 8 . 3  . 6  17 .8  6 3 . 3  .61 
55 .9  . 9  1 3 . 7  29 .5  _ _  

F . S . I .  

7 1 /2 

8 

9 

ANALYSES ON CUMULATIVE FLOATS @ 1 .50  S . G .  

S %  

0 . 5 6  
~ 

0 . 6 0  

0.74 
- 

P %  

0.04  

0 . 0 3  

0 . 0 3  

DILATATION TEST 

S 0 FT EN I N G 
TEMP. ( " C )  

402 

392 

394 

- -  I 3 

463 I 21 

465 I 2 4  

-++--= 0.994 

52 I 1 .032  

FROTH FLOTATION TEST 65M x 0 I 

P r o d u c t  

Stage I 

Staqe I I 

Ta i  Is 

W t  % I Ash % I R . M .  % 1 V.M. % 1 F.C. "' 1 s % 

F. F. Parameters  P u l p  D e n s i t y  

Reagent 

Dosage Rate  

C o n d i t i o n i n g  Time 

Stage I 

Stage I I  

0 . 0 3  9 
0.04 8 

10% 

4 : l  = Ker.:MIBC 

0 . 4 8  l b . / T  

1 M i n u t e  

1 s t  M i n u t e  F r o t h  

2nd M i n u t e  F r o t h  

Cumu la t i ve  

80 .0  I 1 0 . 9  

Birtley Engineering 
S u b r i d k y  of Grear Werr Steel lndurlr,el 



- 3 / 4 " x O  Row C o a l  

100% 

37.2% Ash 

6 7. 9 O/o 

3 3.7 '10 Ash 

PI 16.7 %A s h 

2 9.1 % 

8.3 %Ash 

F I G U R E  8 

55.7%Ash 

1 

-28mesh 

I 

8 . 0 %  
II.9%Ash 

5.7% 
32.6%Ash 

I I. 9 
8.6% Ash 

OVERALL YIELD= 49.0% 
L EGENO : 

wmwr % 
ASH CONTENT /AIR DRIED/ 

~ ~~~ ~~ ~ 

EIRTLEY ENGINEERING (CANADA) LTD. 

itle 
E L C O  MINING LTD. 

SUMMARY OF BULK WASHING T E S T  

ADlT No 2 

Date  

DEC. 19/75 

Drawn 

L. BAILEY 



B I R T L E Y  ENGINEERING (CANADA) LTD. 

Coal Sc’ience & M i n e r a l s  T e s t i n g  D i v .  

ELCO M I N I N G  LTD. 

BLLK WASt I I IJG DATA 

A D I T / S E A M  2 LAB NO.  3335 DATE O F  WASH September 3 ,  1975.  

Raw Coal A n a l y s i s :  Ash 8 37.2 Hardgrove Gr indab i  1 i t y  Index 08 

D e l i v e r e d  B u l k  Weight 27.5 M e t r i c  Tons 

Birtley Engineering 
Suhridrary of Great Werl Steel Indu i l r ie r  



ELCO M I N I N G  LTD. 

BULK WASHING DATA 

HEAVY M E D I U M  C I R C U I T  

A D l T  /SEAM NO. 2 LAB N O .  3395 

1 .  

2. 

3. 

4.  

5. 

6. 

7. 

8. 

9. 

I D .  

1 1 .  

12. 

S .  G .  o f  Separa t i on  (a )  W a s h a b i l i t y  I .42 

(b)  P l a n t  1.38 

Feed Ash Content  A . D . B .  33.7 % 

Clean Coa 

Clean Coa 

R e j e c t  Es 

E s t i m a t e d  Weight 3.74 M.T. 

A n a l y s i s  (A.D.B.) Ash 8.3 %. F . S . I .  9 

imated Weight 6.62 M.T .  

R e j e c t  A n a l y s i s  (A.D.B.) Ash 52.7 % FSI 1 

E s t i m a t e d  3/4" x 28M I n  C i r c u i t  (34-5) 10.36 M.T. 

A c t u a l  3 /4"  x 2 8  Mesh from 
W a s h a b i l i t y  Data 67 .9  % 

Y i e l d  Clean Coal (Weighted) :  3 36.2 % 
3 + 5  

Y i e l d  Clean Coal 
% - ( C a l c u l a t e d  Ash Balance) - 6 - 2 42.0 

G - F  

Y i e l d  Clean Coal ( W a s h a b i l i t y )  

+2" Rock Overs i ze 

4 11 % 

N i  1 M.  T .  
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ELCO M I N I N G  LTD. 

BULK WASHING DATA 

WATER-ONLY CYCLONE CIRCUIT 

ADIT/SEAM NO. 2 LAB N O .  3395 

1 .  V o r t e x  F i n d e r  C learance (VFC) 2 . 5 4  CM Inches 1 

2.  

3.  

4. 

5. 

0 ' FLOk 

U '  FLOW 

6. 

7. 

TABLE 7 

P . S .  I .  Feed Pressu re  1 . 4  I K G / C M ~  20 

IG/Min. Feed Rate 21.8 3 8 0  M / H r .  

g / l .  Approx. 15 % S o l i d s  W / V  Feed P u l p  D e n s i t y  150 

Sample A n a l y s i s : -  

Screen S i z e  

I I I 
65M x I O O M  
(.I5 t M )  6 . 8  15.4 9 

I 26 .0  I 23.1 I 8 1 / 2  I O O M  x 0 
I I 

+65M I 3 1 . 3  
b5M x I O O M  13.0 
I O O M  x 0 55 .7  18 .5  8 1 / 2  

+65M 7 5 . 5  
65M x I O O M  10.0 

100M x 0 I 1 4 . 5  I 5 9 . 0  I 1 
+h5M I 94 .6  I 11.8 I 9 
65M x I O O M  I 1.8 I 1 7 . 6  I 9 

I I 1 -  
I O O M  x 0 I 3 . 6  I 14.1 I 9 

Cum 
W t .  % I ,!Ellrn% I Head I Head 

F.S. I .  + I 67 .2  I 24.9 
I 

24 .6  1 8 1/2 

I 

3 1 . 3  
44 .3  14 .4  1 6 . 7  8 1 / 2  

100.0 16 .7  

75 .5  
8 5 . 5  55 .1  5 5 . 7  1 1/2 

100.0 55 .7  
I I I 

94.6 I 11.8 I 
I 1 I 

Y i e l d  - T o t a l  W . O .  Cyclone C i r c u i t  = 7 9 . 7  

E s t .  Y i e l d  of  28 x 65 Mesh Coal = 24.9 
( a s  % of 2 8  Mesh x 0 Feed) 

Birtley Engineering 
Suhrrdrary ol Great Wesf Steel lndustries 



TABLE a ELCO M I N I N G  LTD. 

BULK WASHING DATA 

FROTH FLOTATION CIRCUIT 

ADIT/SEAM NO. 2 LAB NO. 3395 

1 .  Reagents: Kerosene-Methylisobutylcarbinol (MIBC). 

2 .  Feed P u l p  D e n s i t y  140-230 g / l  14-23 % Sol i d s  W / V  

3. Sample A n a l y s i s : -  

CONC. 

TAILS 

4. 

5. 

6. 

7. 

Screen S i z e  

I O O M  x 0 41.1 47 .6  1 1/2 100.0 33.0 

I m p e l l e r  Type - Denver 

Y i e l d  C a l c u l a t e d  (Ash Ba lance)  67.5 % 

Y i e l d  ( W a s h a b i l i t y )  65 .0  % 

65M x 0 (Washabi l i t y )  27.2 % 

F.S. I 3 
Birtley Engineering 
Subrrdrary ol Glear Werl Sfeel lndurtrrei 
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S. G. 

-1 .30  

ELCO M I N I N G  LT.D. 

BULK WASHING DATA 

IHCAVY MEDIUM C I R C U I T  WATER-ONLY CYCLONE C I R C U I T  ( + I O O M )  

CLEAN COAL R E J E C T  OVERFLOW UNDERFLOW 

\ I t .  % Cum Wt 4 W t .  % Cum W t  % W t .  % Cum W t  % W t .  % cum W t  % 

24.4 24.11 1 .o 1 . o  20 .0  20 .0  3 . 5  3 . 5  

T A B L E  9 

1 .50-1 .60  

1 .60-1 .70  

1 .70-1 .80  

I .80- I .90  

A D I T / S E A M  NO. 2 L A B  NO.  3395 

0 . 7  99.7 7.6 3 3 . 4  4 . 9  39 .7  6 . 7  3 4 . 4  
0.1 100.0 6.8 40.2 3 .0  92.7 5 . 4  39.8 
- - 6.0 46.2 1.7 94.4 5 . 7  45.5 
- 4.6 50 .3  0 . 9  95 .3  4 .2  49 .7  - 

F l o a t - S i n k  f o r  E . P . M .  

I .  go-:. 00 

+2.00 

- - 54.0 3.7 54.5 0 .7  96.0 4.3 
- - 100.0 11.0 100.0 46 .0  100.0 45 .5  

I I I I I I I I 

1 .30-1.40 I 61.7  I 81.1 I 11.9 I 12.9 I 50.2 I 70.2 I 14.2 I 1 7 . 7  
I , I I I I I I 

1 .40-1 .50  I 1 3 . 1  I 99.2  I 12.9  I 25.8 I 14.6 I 84.8 I 10.0  I 27. 7 

Birtle y Engineering 
Subrrdiarv of Giesl Werl S l e d  Indurlr,es 
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F IGURE 9 
I I I 
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EIRTLEY ENGINEERING (CANADA) LTD. 

Date Title' 

JAN 6/76 
ELCO MINING LTD. 
SUMMARY OF BULK WASHING TEST 
ADlT 2 Drawn 

K M L A U  



ELCO M I N I N G  LTD. 

BULK WASHING SUMMARY 

a ) .  Raw Coal 

D e l i v e r e d  W t .  - - 27.5 M.T .  

Ash % - - 37.2 

Hardgrove Gr indab i  1 i t y  Index  = as 
E s t i m a t e d  Washed Weight - - 14 . )  M . T .  

b) Heavy Media C i  r c u i  t 

E s t i m a t e d  P r o p o r t i o n  o f  +28 Mesh i n  Feed = 

E f f e c t i v e  S .  G. - 

Raw Feed 33 .7  %Ash  4 112 F.S.I .  

Clean Coal O.3 %Ash  9 F.S. I .  

R e j e c t  __ 52.7 %Ash  1 F .S . I .  

67.9 '% 

1 .45 - 

C a l c u l a t e d  Y i e l d  = 42.8 z 
Weighed Y i e l d  - - 36.2 % 

1) Water-Only Cyclone C i r c u i t  

Raw Feed 24.6 %Ash 8 1/2 F . S . I .  

Over f 1 ow 16.7 %Ash 8 112 F.S.  

Under f l ow  55.7 % A s h  1 1/2 F . S .  

C a l c u l a t e d  Y i e l d  = 79.7 
% o f  +65 Mesh i n  O/F = 3 1 . 3  % 

S ieve  Bend O v e r f l o w  11.9 %Ash 9 F.S. 

d) F r o t h  F l o t a t i o n  C i r c u i t  

Raw Feed 

Concen t ra tes  

T a i  Is 

16.4 %Ash  8 1 / 2  F.S. 

8.6 %Ash 9 F.S. 

32.6 $Ash  3 1 /2  F.S. 

C a l c u l a t e d  Y i e l d  = 67.5 % 

Birrley Engineering 
Swbrrdrary ot Greal Wesl Sleet t n d u ~ t r i e s  



# w * w  

- 31 - 

ELCO M I N I N G  LTD. 

BULK WASHING SUMMARY (Cont.)  

RAG 

BBLS.  M.T. 

1 4  2.38 

TABLE 10 

I N  STELCO S C U R R Y  R .  STOCK 
ELCO 

TOTAL lTALSIDER C . C .  COMP. 

BBLS. M.T.  BBLS. M.T. BBLS.  M.T. BBLS. M.T. BBLS.  B B L S .  M.T. 

10 1.70 5 0.85 0.6 0.102 - .4 30 5 - 

ADI T/SEAM NO. 2 LAB. NO. 3395 

(e) Clean Coal Mix  Analyses 

( i )  Prox imate 

ADM % RM% 1 . 1  ASH % 9 .2 VM % - 19.2FC % 70.5 S% 0.49 FSI  9 

( i  i )  D i  l a t o m e t e r  

S o f t e n i n g  'C 400 Max. D i l .  "C  461 Max Cont. % 21 

Max. D i l .  % 59 G. No. = 1.027 

( i i i )  Hardgrove G r i n d a b i l i t y  Index = 109 

( f )  Clean M i x  D i s t r i b u t i o n  

( 1  B B L .  Clean Coal Weighs Approx ima te l y  170 Kg.) 

Birtley Engineering 
Subrdtary of Great Wart Steel lndurtrrer 
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R.M. % 

1 . 1  

ELCO M I N I N G  L T D .  

SAMPLE: Clean Coal - A d i t  N o .  2 

L A B .  NO.:  3395 

F . S .  I .  H . G .  I .  
ASH % V.f .1.  % F.C. % 

9 .2 19 .2  70.5 9 107 

T A B L E  1 1  

S I Z E  F R A C T I O N  

+ l /2 '1  

I PROXIMATE A N A L Y S I S  I I 

C U M U L A T I V E  
WT. % 

1 . 3  1 . 3  

WT. % 

I I I 

l / 2 "  X 1 /4" 

1 /4 i i  x 811 

8M X 2 8 ~  

2811 X 65M 

9.3 10 .6  

15.8 26 .4  

29.2 55.6 

21.3 76.9 

S I Z E  A N A L Y S I S  

65M X 0 23. I 100.0 

SOFTENING 
TEMP. ( " C )  

400 

MAXIMUM MAX I MUM MAXIMUM 
D I L A T A T I O N  CONTRACTION D I L A T A T I O N  
T E M P . ( " C )  % % G . -NO. 

It61 21 57 1.027 

I I 

H20 % 

0 .38 

D I L A T A T I O N  T E S T  
I I I I 

C % H %  N %  S %  A S H  % 0 D I F F .  % 

81.22 4 .21  1 . 2 0  0 .60  9.25 3. I 4  

Na 0 % 2 
0.04 

I U L T I M A T E  ANALY S I S I 

K20 % MgO % CaO % F 2 0 3  % A12$% S i 0 2 %  SO % P 0 % T i 0 2  % 3 2 5  
0 . 1 4  0.17 0 .62  4.68 24.06 66.04 0.24 0.47 1.88 

Birtley Engineering 
Subriddmry ol Great West Steel Industries 
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ELCO M I N I N G  LTD. - 3; - 

SAMPLE: A d i t  No. 3 

LA6. NO.: 3540 TABLE 1 2  

HEAD R A \ /  ANALYSIS 1 
R . M .  % ASH % V.N. % F . C .  % 5.  % BTO/LB 1 i . G .  I .  

0.7 21.9 16.1 61.3 0 . 4 4  12210 109 

A S H  FUSION TEMPERATURES ( " C )  
-ATf,OS 

o x i d .  1390 l l t45+ - - 
I 3 3 0  I445  l445+ - red. 

I . D .  S f  H s .  F I  .- 

S I Z E  FRAC. 

2" x 1 /2" 

1/21' x 0 

3/4" X 28M 

28M X 6511 

6 5 M  X I O O M  

10011 x 2001 

200H x 0 

6 5 M  X 0 

S I Z E  AN0 RAW ANALYSIS 

1 3 . 6  68.8 

22.3 I 1 1 . 1  I 0 .6  

15.4 1 11.0 I 0 .6 

V . M .  % 

9.6 

16.0 

18 .1  

18.2 

F.C. % 

21.1 

59 .o 

7 0 . 2  

70.2 

s .  % 

0 .23  

0.53 

0 . 5 6  

0 .55  

I - S i z e  c o n s i s t  o f  raw c o a l  as r e c e i v e d ,  WT. % + 2" = 7 . 7  

I I  - S i z e  c o n s i s t  o f  raw coal c r u s h e d  down t o  minus  3/4" 

I l l  - 65 Mesh x 0 m a t e r i a l  o f f  a n a l y s i s  I 1  

W t .  % 1/2" x 28  Mesh = 62.5 

W t .  % 3/4" x 1/2" = 1 . 6  

H . G .  I .  

63 

- 

I04 

136 

CUllULATIVE - 
WT. % 

13 .6  

100.0 

62.3 

- 

84.6 

89.5  

96.1 

100.0 

__ 
ASH % 

- 
23.7 

2 0 . 4  

19.9 

19 .2  

18.9 

- 

Birtley Engineering 
Subrrdwy d Greal W e ~ l  Steel  lndurtrrer 
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BIRTLEY ENGINEERING ( C A N A D A )  LTD. 
COAL SCIENCE AND MINERALS TESTING 

Calgary, Alberta, 

Title 
SIZE AND DENSITY DISTRIBUTION DIAGRAM 

CLIENT I ELCO ISEAMIADIT NCI ADIT 3 
I I I 

K. M. LAU DATE OCT, 7, 1975 SIGNED 



Birtle y Engineering 
Subsrdrary 01 Great West S f e ~ l  lndurfrrer 



THE CLASSICAL WASHABILITY CURVES 
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A Primary Curve 
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BIRTLEY ENGINEERING (CANADA ) LTD. 
COAL SCIENCE 8 MINERALS TESTING 

CLIENT ~ ELCO 
AOIT/SEAM NO.! ADIT 3 
DATE ! O C T ,  7, 1975 
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THE CLASSICAL WASHABILITY CURVES 
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Birtle y Engineering 
Svbxidiary of Great Werl Steel industries 



THE -CLASSICAL WASHABILITY CURVES 

0 100 

10 90 

20 80 

30 7 0  
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0 
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ASH CONTENT % 

2.2 2-1 2.0 I .9 1.8 1.7 I .6 1.5 1.4 1.3 I .2 

SPECIFIC GRAVITY 

100 

A Primary Curve 

8 Clean Coal Curve 

C Discard Curve 

D Specif ic Gravity -Yield Curve 

E f 0.1 S. G. Distr lbution Curve 

-l 

BlRTLEY ENGINEERING (CANADA ) LTD. 
COAL SCIENCE a MINERALS TESTING 



ELCO M I N I N G  L T D .  

SAMPLE: A d i t  No. 3 

L A B .  NO. : 3540 

T A B L E  17 

ANALYSES ON CUt1ULATIVE FLOATS @ 1.50 S . G .  

FRAC. F . S .  I .  

28M x 651-1 I a 112 

S %  
- 
0 . 9 7  

0 . 9 4  
- 

0 . 9 1  

P %  
- 

0 . 1 6  

0 .  I 5  
- 

0.05 

D I L A T A T I O N  T E S T  1 
SOFTENING I MAXIMUM I M A X I I I U M  

416 1 469 I 2 3  

MAXIMUM 

1.005 

0.971 

a 1 0 . 9 7 2  I 
FROTH F L O T A T I O N  T E S T  65M x 0 I l l  

F. F .  P a r a m e t e r s  - See A d i t  No. 2 

Birtley Engineering 
Subrrdrary 01 Great West S led Indur,rier 
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F IGURE ! 5  

- 3 / 4 " x O  Raw C o a l  
I I 

0 YIELD % VALUES 

WEIGHT % 
ASH CON TENT (AIR DR/ED/ 

a BIRTLEY ENGINEERING (CANADA) LTD. 

Date i t l e ,  

DEC 19/75 ELCO MINING LTD. 
SUMMARY OF BULK WASHING TEST 
ADlT No. 3 

D r a w n  
K M L A U  



B I R T L E Y  E N G I N E E R I N G  (CANADA)  LTD. 

Coal Science & M i n e r a l s  T e s t i n g  D iv .  

ELCO M I N I N G  LTD. 

BULK WASHING DATA 

A D I T / S E A M  3 LAB N O .  3539 DATE OF WASH September 8, 1975. 

Raw Coal A n a l y s i s :  Ash % 21.9 - Hardgrove Gr indab i  I i t y  Index 109 

D e l i v e r e d  B u l k  Weight 1 I .7 M e t r i c  Tons 

Birtle y Engineering 
Sohirdiary of Great West Steel lodarlr ies 



ELCO M I N I N G  LTD. 

BULK WASHING DATA 

HEAVY M E D I U M  C I R C U I T  

LAB N O .  3539 ADlT / S E A M  N O .  3 

1 .  

2. 

3 .  

4 .  

5. 

6.  

7. 

a. 

9.  

10. 

1 1 .  

12. 

S .  G. o f  Separa t i on  (a )  W a s h a b i l i t y  1 . 7 5  

( b )  P l a n t  1 . 7 3  

Feed Ash  Conten t  A . D . B .  2 2 . 8  % 

Clean Coal E s t i m a t e d  Weight M . T .  __.- 

Clean Coal A n a l y s i s  (A.D.B.) Ash 8 .3  % F . S . I .  

R e j e c t  E s t i m a t e d  Weight 0 . 8 1 5  M.T .  

R e j e c t  A n a l y s i s  (A.D.B.) Ash 81 .3  % F S I  

E s t i m a t e d  3/4" x 28M I n  C i r c u i t  3.02 M.T. 

A c t u a l  3 /4"  x 28  Mesh from 
W a s h a b i l i t y  Data 

Y i e l d  Clean Coal (Weigh ted) :  3 
3 + 5  

Y i e l d  Clean Coal 
( C a l c u l a t e d  Ash Balance) - 6 - 2 

6-4 
Y i e l d  Clean Coal ( W a s h a b i l i t y )  

+2" Rock O v e r s i z e  

62.3 % 

73.8  % 

8 0 . 2  % 

3 0 . 2  % 

.430 M.T. 

Birtley Engineering 
S u b r d a r y  of Gren l  Wer! Steel Indurtrres 
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66. I 

100.0 

3 6 . 7  
50.6 

100.0 

57.6 
68 .3  

100.0 
- 
- 
- 

ELCO M I N I N G  LTD. 

BULK WASHING DATA 

WATER-ONLY CYCLONE CIRCUIT 

ADIT/SEAM N O .  3 LAB N O .  3539 

12.5 13.2 6 1/2 

16.5 

- 

9.1 12.8 3 1/2 

52.9 

4 7 . 5  52.9 1 

5 2 . 9  
- 

- 3.7 8 1 / 2  
- 

1 .  

2 .  

3 .  

4. 

5. 

0 ’ FLOW 

U‘ FLOW 

6.  

7. 

TABLE 1 8  

V o r t e x  F i n d e r  C learance (VFC) o.6 C M  1 / 4  Inches 

P . S .  I .  Feed Pressu re  1 . 4  KWCM’ 20 

M / H r .  85 IG/Min. 
3 Feed Rate 23.2 

Feed P u l p  D e n s i t y  loo-120 g / l .  10-12 % S o l i d s  W / V  

Sample A n a l y s i s : -  1 ,  

Screen S i z e  I W t .  % I Ash % 1 F .S . I .  

1 I 
6 5 M  x I O O M  
( .  15 CM) 1 3 . 4  1 3 . 1  8 1 / 2  

I O O M  x 0 3 3 . 9  24.3 4 1/2 

+65M 16.7 - - 
65M x I O O M  

I O O M  x 0 

+65M 57.6  
65M x I O O M  10.7 ..., 

I O O M  x 0 31 .7  64 .5  1 

+65M - - - 

Cum 1 Cum I tk;d 
W t .  % Ash % 

52.7 12.4 
I 

~~ 

Head 
F.S. I .  

Y i e l d  - T o t a l  W . O .  Cyclone C i r c u i t  = 86 .5  % 

E s t .  Y i e l d  o f  2 8  x 65 Mesh Coal = 31.7 % 
(as  % o f  28 Mesh x 0 Feed) 
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I O O M  x 0 

'65M ( . 2 1  C M )  

65M x I O O M  
( .  15 CM) 

I O O M  x 0 

ELCO M I N I N G  LTD. 

BULK WASHING DATA 

FROTH FLOTATION C I R C U I T  

ADIT/SEAM NO. 3 LAB NO. 3539 

28.1, 46.6 3 28.4 46.6  

13.0 29.9 7 1/2 41 .4  4 1 . 4  55 .2  1 1/2 

58.6 66 .0  1 1/2  100.0 55.8 - 

1 .  

2 .  

3 .  

FEED 

- 
CONC. 

TAILS 

4. 

5. 

6. 

7. 

TABLE 19 

Reagents : Ke rosene-Methy l  i s o b u t y l  ca r b i n o l  ( M I  B C )  . 

Feed P u l p  D e n s i t y  150-280 g / l  15-28 % S o l i d s  W / V  

Sample A n a l y s i s : -  

I m p e l l e r  Type - 

Y i e l d  C a l c u l a t e d  (Ash  Ba lance)  92.8 % 

Y i e l d  ( W a s h a b i l i t y )  90 % 

65M x 0 (Washabi 1 i t y )  15.4 % 

Birtle'y Engineering 
SvhrM;ary 01 Great West Slce l  Industries 



ELCO M I N I N G  LTD. 

BULK W A S H I N G  DATA 

S. G. 

LAB N O .  3539 - ADIT/SEAM NO.  3 

IHERVY MEDIUM CIRCUIT WATER-ONLY CYCLONE C I R C U I T  ( + I O O M )  

CLEAN COAL RE.IECT OVERFLOW UNDERFLOW 

-1.30 

1 .30-1 .40  

1.40- I .50 

1 . S O -  1.60 

I .60-1.70 

1.70-1.80 

1 .80-1 .90  

I .  90-2.00 

+2.00 

42.1 

50.2 

53.2 

56 .0  

100.0 
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rif le:  
ELCO MINING LTD. 
SUMMARY OF BULK WASHING TEST 
ADlT 3 

Dote 
JAN. 10/76  

Drown 
K.  M. LAU 



ELCO M I N I N G  LTD. 

BULK WASHING SUMMARY 

ADITT/SEAM NO. 3 LAB. NO. 3539 DATE OF WASH September 8, 1975. 

a) Raw Coal 

D e l i v e r e d  W t .  - - 1 1 . 7  M.T. 

Ash % - - 21.9 

Hardgrove G r i n d a b i l i t y  Index = 109 

E s t i m a t e d  Washed Weight - - 4 . 8 5  M.T. 

b)  Heavy Media C i r c u i t  

E s t i m a t e d  P r o p o r t i o n  o f  + 2 8  Mesh i n  Feed = 37.7 % 

E f f e c t i v e  S .  G. = 1.73 
Raw Feed 22.8 %Ash  6 1/2 F .S. I .  

Clean Coal 8 . 3  %Ash  8 1 /2  F . S . I .  

R e j e c t  81 .9  % A s h  1 / 2  F.S.I .  

C a l c u l a t e d  Y i e l d  = 80.2 

Weighed Y i e l d  = 78.8 

c )  Water-Only Cyclone C i r c u i t  

Raw Feed %Ash  F.S.I .  

12 .8  %Ash 8 112 F . S . I .  O v e r f  1 ow 

Under f l ow  5 2 . 9  %Ash 1 F.S. I .  

C a l c u l a t e d  Y i e l d  = 86.5 % 

% o f  +65 Mesh i n  O/F = 36.7 

S ieve  Bend O v e r f l o w  3 . 7  %Ash 8 1 / 2  F.S.I. 

d) F r o t h  F l o t a t i o n  C i r c u i t  

Raw Feed 1 5 . 3 % A s h  8 1 / 2  F .S . I .  

Concent ra tes  1 2 . 2 % A s h  8 1 / 2  F .S . I .  

Ta i  Is 5 5 . 2 z A s h  1 112 F . S . I .  

C a l c u l a t e d  Y i e l d  = 92 .8  2 

Birtley Engineering 
Svbrrdrary 01 Great West Steel Induarres 
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RAG 

BBLS. M.T. 

8 1 . 3 6  

ELCO M I N I N G  LTO. 

BULK W A S H I N G  SUMMARY (Con t . )  

S C U R R Y  R .  STOCK I N  STELCO 
ELCO 

TOTAL lTALSIDER C . C .  COMP. 

BBLS. M . T .  BBLS. M.T.  BBLS. M.T. BBLS. M.T. BBLS. BBLS. M.T. 

5 0.85 3 0.51 0.6 0 .102  1 . 4  18 3.06 

TAGLE 21 

AD1 T/SEAM NO. 3 LAB. NO. 3539 

(e) Clean Coal M ix  Ana lyses  

( 1 )  

( i i )  

( i i i )  

Prox ima te  

ADM % RM% 5 ASH % 9.3 VM % _I 1 8 . 6 ~ ~  % 71.6 s% . 5 3  F ~ I  8 

D i  l a t o m e t e r  

S o f t e n i n g  " C  4 1 5  Max. D i l .  'C 474 Max Cont .  % 13 

Max. D i  I .  % 25 G. No. = 1.009 

Hardgrove G r i n d a b i l i t y  Index  = 118 

( f )  Clean M i x  D i s t r i b u t i o n  

( I  BBL. Clean Coal Weighs Approx ima te l y  170 K g . )  

Birtley Engineering 
Suhrxlmry of Gieai West Steel Indortr;eer 
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ELCO t l l N l N G  L T D .  T A B L E  22 

SAMPLE: C l e a n  Coal - A d i t  No. 3 

L A B .  NO.:  3539 

PROXIMATE A N A L Y S I S  

R.M. % ' ASH % v.11. % F . C .  % 

0 . 5  9 . 3  18.6 71.6 

F . S .  I .  H . G .  1 .  

8 1 I 8  

S I Z E  A N A L Y S I S  I 

SOFTENING 
TEt. IP.("C) 

11 1 5 

l / 2 "  X I /4" 

MAXIMUM MAXIMUM MAXIMUM 
D I L A T A T I O N  CONTRACTION D I L A T A T I O N  
T E M P . ( O C )  z % G . -tin. 

474 I 9  25 1.009 

8H X 28M 

H O %  2 

I 281.1 X 6 5 M  

C %  ti % N %  S %  ASH % 0 D I F F .  % 

I 65M X 0 

Na 0 % K20 % MgO % CaO % F 3 0 3  % A 1 2 4 %  Si02% SO % P 0 % T i 0 2  % 
2 3 2 5  

& 0 . 0 5  0.13 0.17 4.90 9.65 27.71 50.52 0 .27  3.40 1.69 

WT. % WT. % 

22 .6  30 .4  
35 .2  65 .6  

82.9 
17.1 100.0 

I D I L A T A T  I O N  T E S T  I 

I 0.38 1 8 1 . 4 9  1 4.30 I 0.98 I 0 . 5 3  I 9.48 1 2.84 

MII1EP.AL A N A L Y S I S  OF ASH 1 

Subsrdrary 01 Greal Wesf S l e d  industries 



ELCO M I N I N G  LTD. 

SAMPLE: A d i t  No. 4 

LA6. N O . :  4720 

F.C.  % 

55.7 

- 54 - 

TABLE 23 

S. % 6TO/LB H . G . I .  A T M O S  ASH FUSION TEIlPERATURES ( " C )  __ 
I .D. S f  Hs . FI. 

o x i d .  1470+ - - - 

red .  1430 11170+ - - 0.34 11200 9 6  

HEAD RAW A N A L Y S I S  I 

ASH % 

34.0 

- 

28 .7  

R.M. % ASH % V.M.  % -* 
R . M .  % V.M. % F.C. % 

1 .3  14 .3  50.4 

- - - 

0.8  15.6 54.9 

S I Z E  FRAC. 

2" x l / 2 "  

I l 2 ~ 1  x 0 

3/4"  X 281.1 

28M X 65M 

6 5 M  X I O O M  

100M x 2001' 

ZOOM x 0 
~~ 

65M X 0 

wr. % 

17.9 

8 2 . 1  

7 6 . 2  

1 1 . 3  

2.3 

6.9 

3.3 

12 .5  

S .  % H . G .  I .  

0 .24 I 88 

I - S i z e  c o n s i s t  o f  raw coal  as  r e c e i v e d ,  WT. % + 2" = 4.0 

I I  - S i z e  c o n s i s t  o f  raw coal c r u s h e d  t o  - 3/4" X 1 /2 "  = 1.6 
I l l  - 65M X 0 o f f  I I  

WT. % 1 /2"  X 2811 = 61.C 

CUllULATIVE 

WT. % 

76 .2  

57.5 

89.8 

96.7 

100.0 

ASH '2 

28.7 

27 .4  

27.1 

26.3 

- 

- 

26.0 
- 

Birtle y Engineering 
Sohrrdiary of Great We01 Sleet lndurrrrer 



9 0  

CLIENT 

DATE 

- 5 5  - 

ELCO MINING SEAMIADIT NO ADlT 4 

DEC 18/75 SIGNED $ Ba<Ler. 

KEY 
FIGURE I 7  

1.30 1.35 1.40 1.45 S G. 1.50 1.55 1.60 170 180 

I 
0 10 2 0  30 40 50 60 70 80 90 100 

CUM. WT. % 

100' 



ELCO W I N I N G  LTD. ADIT NO. 4 LAB. N0.4729 2" Y 1/21' 

--gI RECT-- --CIJU FLOATS-- --CUM S I Y Y S - -  +-#7. 1 DISTR 

WT> CrJU WT> S 1°K 'YT 
^ ^  >..,. !!IT> ,ASS> A S 9  lT A S H T  WT> ASY> 4SH> WT> 4SY> S . 5 .  WT> 

1 2 3 4 5 6 7 8 9 I0 I 1  12 

1.30 12.30 3.90 .37 .37 12.30 3.00 34.55 57.70 39.39 1.30 0.90 

1.35 32.10 6.30 1.93 2.30 44.40 5.17 32.62 55.60 58.67 1.41) 50.40 

1.40 8.90 9.30 ' 3 7  3.17 53.30 5.94 31.75 46.10 67.99 1.50 10.80 

1.45 5.90 14.30 .33 3.99 59.20 6.75 30.92 40.80 75.90 1.60 2.80 

1.50 3.50 20.30 .71 4.10 62.70 7.59 30.21 37.30 51.30 1.70 2.19 

1.55 1.10 26.50 .29 5.X) 63.80 7.53 29.92 36.20 92.66 1.37 0.00 

1.60 .30 2 9 . 1 0  . ~ 9  5.03 6 4 . 1 0  7 . 9 3  29.33 35.90 83 .10  1.90 0.00 

1.70 1.40 36.10 .51 5.59 65.50 8.53 29.13 34.50 55.01 2.03 0.30 

1.80 ; 7 0  46.90 .33 5.92 66.20 8.94 29.0c) 33.80 55.39 2.11) 0 . q O  

3.99 33.80 55.30 29.79 34.92100.00 34.92 0.00 .00 0.90 2 . 2 9  0.00 4 > 
W 
r 
m 

w dIRTLEY EYGIVEERING 2- 

I 

Lrl 
lJII 

I 



THE CLASSICAL WASHABILITY CURVES 

A Primary Curve 

B Clean Coal Curve 

C Discard Curve 

D Specific Gravity -Yield Curve 

E ? 0 I S. G. Distribution Curve 

a 



ELCO MINING LTD. 491T 4 LAS. NO. 4120 l/2" X 781.i 

I 2 3 4 5 6 7 a 9 10 1 1  12 

1.33 13.35 1-51 -72 . 2 2  13.85 1 . 4 1  26.40 36.15 30.65 1.39 0.09 

1.35 15.80 2.97 .4i .69 29.65 2.33 25.93 70.35 36.86 1.40 52.08 

1.40 15.37 6.52 1.70 1.69 45.02 3.74 24.43 54.95 45.34 1.50 25.65 

1.45 17.54 11.03 1.93 3.63 62.56 5.70 23.70 37.44 61.42 1.60 7.35 

cn 
3> 

I 

1.50 3.37 18.95 - 6 1  4.24 65.93 6.43 22.39 34.07 65.71 1 . 7 7  1.73 

1.55 5.43 20.94 1.13 5.37 71.56 1.50 21.26 25.44 74.75 1.30 0.00 

1.60 2.11 26.13 . i 5  5.92 73.67 8.03 20.71 26.33 78-64 1.90 0.00 

1-10  . 1 I 36.50 .34 5.36 73.75 5.03 20.66 26.22 73.81 2.00 0. Q0 

I -33 I. 22 38.72 . 4 i  6.43 75.00 8.59 20. 19 25.00 ao.77 2. I 9 0. 90 

3.91 25.00 50.77 2.7.19 26.62190.00 26.62 0.39 .O9 0.30 2.20 0.90 --I > 
m 
r 
m 

N BIRTLEY E Y G I Y E E 9 I N S  m 



THE CLASSICAL WASHABILITY CURVES 

1.3 1.2 

0 

, DATE I DEC.23,  75 
SIGNED i 9 . B k A ~ i  

10 

20 

30 

0 4 0  r 
I 
f 
s 50 
n 
r 
0 

v, 60 
3 

70 

80 

90 

100 
0 

ASH CONTENT % 

2.2 2.1 2.0 I .9 1.8 1.7 I .6 1.5 1.4 

SPECIFIC GRAVITY 

\i 2o 

A Primary Curve 

B Clean Coal Curve 

C Discord Curve 

D Specific Gravity -Yield Curve 

E ? 0.1 S. G. Distribution Curve 

- 
'.3 

BIRTLEY ENGINEERING (CANADA ) LTD. 
COAL SCIENCE 8 MINERALS TESTING 



ELCO YIYING LTD. 4QIT  N:l. 4 LAB. VO. 4723 314" X 28'4 

-QIIECT-- --CUM FL'IAT5- --cw s I VKS -- +-,3.1 9 I sr2 
WT> ClJU 'VT> s I !.I Y 'I r 

S.7. VfT> ASY> A S i i  TT ASq-IT WT> 4S3>  ASL1, WT> ,ASH> S.7. WT> 

1 2 3 4 5 6 7 a 9 to I 1  12 

1 . 3 3  13.50 1.90 .26 . M  13:50 1.93 29-25  96.50 32.65 1 . 3 3  0.00 

1.35 19.50 4.10 .30 1.36 33.00 3.20 27.45 67.00 40.97 1.40 51.70 

1 - 4 9  13.90 7.90 .97 2.03 46-90 4.33 26.43 53.10 49.87 1.50 24.60 

1.45 14.90 11.30 1.68 3.71 61.30 6.31 24.80.38.20 64.91 1.50 6.70 

1.50 3.40 18.60 - 6 3  4.35 65.20 6.64 24.16 34.80 69.43 1.79 1.50 

1.55 4.60 20.40 .94 5.28 69.80 7.57 23.22 30.20 76.90 1.30 0.00 

1.63 1.70 26.30 .45 5.73 71.50 8.91 72.73 25.50 79.92 1.93 0.00 

1.70 .40 36-20 . I 4  5 .33 71.90 8.17 32.63 25.10 80.54 2.10 0.00 --I 

1.80 1 - 1 0  39.90 . 4 4  6.31 73.00  3.55 22.19 27.30 92.73 2 . 1 3  0.00 rn 

9.99 27.00 3 2 . ~ 1  22.19 28.51100.00 2a.51 0.30 .OO 0.00 2 .20  0.00 w 

> m 
r 

N 

3 I RTLEY ENS I NCER IVS 



THE CLASSICAL WASHABILITY CURVES 

C 

IC 

20 

3c 

0 40 
C 
I 

i .+ 
ac 50 

n 
G 
3 
v) 60 

70 

80 

90 

A Primary Curve 

B Clean Coal Curve 

C Discard Curve 

D Specific Gravity-Yield Curve 

E +- 0 . i  5. G. Distribution Curve 

I .  

C 
5 
s 
.+ 
ac 
vl z 
X 
v) 

1 BIRTLEY ENGINEERING (CANADA) LTD. 
COAL SCIENCE 8 MINERALS TESTiNG 

CLIENT I ELCO 
ADIT/SEAM NO.1 AnlT NO 4 3/4" x 28 M. _ _  ~~ ~ . . - . . . . . . . ~~ 

DATE 1 DEC. 23, 75 
SIGNED 1 k.Bo;rLec. 



ELCO MINIIVG LTD. 4DIT !iO.3 LAB. NO. 4720 28 *A. X65 'f. 

-0 I 2  ECT -- --CUM FLOATS-- -CUM SINKS-- +-0. I OIST!? 

WT> C!JV 'YT> S I ?II( !*IT 
5.;. WT> AS37 ASH lT ASHTT WT7 ASH> ASH> WT> <ASH> S.G. WT> 

I 2 3 4 5 6 7 8 9 10 1 1  I 2  

1.30 21.80 .90 - 2 0  .20 21.80 .90 17.94 78.20 22.94 1.30 0.00 

1.35 19.80 3.10 .51 -81 41.60 1.95 17.32 58.40 29.~66 1.40 54.00 

1.40 14.70 5.90 .37 1.69 56.30 2.98 16.46 43.70 37.66 1 - 5 0  24.00 

1.45 11.10 9.?0 1.00 2.63 67.40 3.97 15.46 32.60 47.42 1.60 7.10 

1.50 5.40 15.20 1 . ? 8  3.95 75.30 5.22 14.15 24.20 58.60 1.70 4.20 

1.55 2.60 22.70 .59 4.54 75.40 5.80 13.59 21.63 62.92 1.30 0.00 

1.69 1.90 24.60 .51 5.35 50.30 6.29 13.09 19.70 66.42 1.30 0.00' 

1.70 2.60 34.79 - 3 0  5.95 82.90 7.15 12.18 17.10 71.25 2 .30  0.00 

1.89 1.60 40.70 .55 6.60 94.50 7.31 11.53 15.50 14.40 2.10 0.00 
--I 

c7 
r 
rn 

9.99 15.50 74.30 11.53 18.13100.00 18.13 0.00 .OO 0.00 2.20 0.00 P 

N p l  

. -  
-4 

B I RTLEY ENGI N EE.? I?JG 



THE CLASSICAL WASHABILITY CURVES 

A Primary Curve 

B Clean Coal Curve 

C Discard Curve 

D Specific Gravity -Yield Curve 

E f 0.1 5. G. Oistribution Curve 



ELCO MINING L T D .  

SAMPLE: A d i t  NO. 4 

L A B .  NO.: 4720 

S %  

T A B L E  23 

SOFTEN I El G 
TEMP. ( " C )  P %  

ANALYSES O N  C U M U L A T I V E  F L O A T S  @ 1.50 S . G .  

0 . 5 0  

' IZE FRAC. l F . S . 1 .  

0.02  420 

2" x 1 /2't I 3 1 / 2  

A s h  % 

3.1 
20 .3  

6 0 . 8  

28M X 6511 1 3 

R . M . %  V . M .  % FC % 5 .  % 

0 . 5  18.6 72 .8  .61 
0 . 7  16 .9  62.1 .55  
0 . 8  1 2 . 8 ,  2 5 . 6  _ _  

0 . 3 7  1 0 . 0 4  I 435 

0.50 1 0 . 0 3  430 

D I L A T A T  I O N  T E S l  

MAX I MUM 
D I L A T A T .  
TEMP. ("C) 

_ -  

MAX I MUM 
CON TRACT. 
% 

I9  

16 

20 

MAXIMUM 
O I L A T A T .  

-19 

-16 

-20 

G . - N O .  

P r o d u c t  I W t  X 

Stage I I I 7 . 4  
T a i l s  1 1 2 . 8  

I FROTH F L O T A T I O N  T E S T  65M x 0 

F. F. P a r a m e t e r s  - See A d i t  No. 2 

C u m u l a t i v e  
P .  x I F . S . I .  1 7 1  W t  % A s h  % 

I 

1 7  I 79 .8  I 8.1 I 
1 3  1 87.2  I 9.1 I 

Birtle y Engineering 
Subs!drarv 01 Great West Steel lndvrrrrer 



- 3 / 4 " x O  Raw Coal 

100 % 
27.7 % Ash 

F I G U R E  22 

25.8 %Ash 8.1 %Ash 

+28mesh 

6ZO%Ash 

-28mesh 

2 3 . 8 %  

2 4.8% Ash 

W 6 ' 9 % 

48,9%Ash I 

8 . 8  % 

8. I % Ash 

I . 6  % i 39.4%Ash 

6 .5 % 

9.9%Ash 

OVERALL YIELD= 68.6% 
L EGENO : 

0 Y/ELD % VALUES 

WEIGUT % 
ASH CONTENT /AIR OR/EOI 

a SIRTLEY ENGINEERING (CANADA) LTD. 

7tle 
E L C O  MINING LTD. I Date  DEC. 19/75 

D r a w n  SUMMARY OF BULK WASHING TEST 
ADlT No. 4 L .  BAILEY 
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BIRTLEY ENGINEERING (CANADA) LTD. 

Coal Science & M i n e r a l s  T e s t i n g  D iv .  

ELCO M I N I N G  LTD. 

BULK WASHING DATA 

A D I T / S E A M  4 L A B  N O .  4719 DATE OF WASHNovernber 10, 1975. 

Raw Coal A n a l y s i s :  Ash % 77.7 Hardgrove G r i n d a b i l i t y  Index  96 

D e l i v e r e d  B u l k  Weight 35.9 M e t r i c  Tons 

Eirtley Engineering 
Sabsid!ar" " f  Great wer, Steel Inr(,,r,ries 



E L C O  M I N I N G  LTD. 

BULK WASHING DATA 

H E A V Y  M E D I U M  C I R C U I T  

ADlT /SEAM N O .  'I LAB N O .  4713 

1 .  5 .  G. o f  Separa t i on  (a )  W a s h a b i l i t y  1.57 

( b )  P l a n t  

2. Feed Ash Content  A . D . B .  25.8 % 

3. Clean Coal E s t i m a t e d  Weight 7 . 3 1  M . T .  

4 .  Clean Coal A n a l y s i s  (A.D.B.) Ash 8.1 % F . S . I .  4 

5 .  R e j e c t  E s t i m a t e d  Weight 2.33 M.T. 

6. R e j e c t  A n a l y s i s  (A.O.B.) Ash 6 7 . 0  % FSI I+ 

7. E s t i m a t e d  3/4" x 28M I n  C i r c u i t  ( 3 + 5 )  10.20 I4.T.  

-__ 

8. A c t u a l  3 /4"  x 2 8  Mesh f rom 
W a s h a b i l i t y  Data 76.2 % 

9. Y i e l d  Clean Coal (Weighted) :  3 71 .7  % 
3 + 5  

10. Y i e l d  Clean Coal 
( C a l c u l a t e d  Ash Balance) - 6 - 2 

6-4 
1 1 .  Y i e l d  Clean Coal ( W a s h a b i l i t y )  

12. +2" Rock Overs i ze 

69.9 % 

71 .5  % 

.272 M.T. 

Birtle y Engineering 
Sobsrdmy oI Great West Sfccl  lndudfrrer 



ELCO M I N I N G  LTD. 

BULK WASHING DATA 

WATER-ONLY CYCLONE C I R C U I T  

ADIT/SEAM N O .  4 LAB N O .  4719 

1 .  

2. 

3. 

4. 

5 .  

0 ' FLOh 

U' FLOh .- TABLE 29 

V o r t e x  F i n d e r  C learance (VFC) 0.39 CM 3 1 / 2  Inches 

Feed Pressu re  I . 4  I C W C M ~  20 P . S .  I .  

Feed Rate 23 .2  M / H r .  85 IG/Min 

Feed P u l p  D e n s i t y  I 2 0  g / l .  12 % Sol i d s  W / V  

3 

Sample A n a l y s i s : -  

Screen S i z e  

I I 

65M x I O O M  10.5 18.8 6 1/2 
( .  15 CM) 

I I I 

I O O M  x 0 I 22.4 I 20 .6  I 3 

+65M 52.0  8 . 0  

65M x I O O M  I 12.0  I 
I 1 I 

I O O M  x 0 I 36.0 I 25.8 I 3 
+65M I 72.1 

65M x I O O M  I 7 . 7  

I O O M  x 0 20.2 60.8 

+65M 8 0 . 5  7.3 6 1 / 2  

65M x I O O M  4 .1  9 .  I 7 
I O O M  x 0 7.4 14.6 5 

6. Y i e l d  - T o t a l  W.O.  Cyclone C i r c u i t  = 71.1 % 

7. E s t .  Y i e l d  o f  2 8  x 65 Mesh Coal = 37 .0  % 
(as % o f  2 8  Mesh x 0 Feed) 

Birtley Engipeering 
Subsidiary of Great West Steel Indurrries 



TABLE 30 

I ' 

ELCO M I N I N G  LTD. 

BULK WASHING DATA 

FROTH FLOTATION C I R C U I T  

A D I T / S E A M  NO. 4 LAB NO. 4719 

I .  Reagents: Kerosene-Methyl i s o b u t y l c a r b i n o l  (MIBC). 

2. Feed P u l p  D e n s i t y  200 g / l  20 % S o l i d s  W / V  

Screen S i z e  W t .  % Ash % F . S . I .  

8.4  7 1/2 +65M ( . 2 1  CM) 16.1 

3 .  Sample A n a l y s i s : -  

39.4 2 

I O O M  x 0 63.5 

' 5 M  x I O O M  I ^^..^ I 
. 1q  CM) 7.9 6 .4  8 1/2 

I I 1 

I I O O M  x 0 I 8 7 . 2  I 9.9  I 7 

TAILS 1- 
I O O M  x 0 53.3 I 1/2  

Cum 
W t .  2 

16.1 

36.5 

100.0 

4.9 

12.8 

100.0 

27.6 
~ 

46 .7 

100.0 

4 .  I m p e l l e r  Type - B i r t l e y  M u l t i  Wobble 

5 .  Y i e l d  C a l c u l a t e d  (Ash Balance) 80.0 % 

6. Y i e l d  ( W a s h a b i l i t y )  

7. 65M x 0 ( W a s h a b i l i t y )  

98 % 

11.3 % 

C um 
Ash % 

8.4 

8 . 8  

15.3 

10.5 

8 .O 

9 .7  

18 .4  

2 0 . 4  

38.0 

4- 



r n b  “lb 
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OVERFLOW 

W t .  x Cum W t  4 

E L C O  M I N I N S  L T D .  

B U L K  W A S H I N G  D A T A  

UNDER FLOW 

W t .  x ] c u m  W t  

L A B  N O .  4719 - A D I T / S E A M  NO.  4 

31 .6  
42 .9  

15 .8  
5 . 7  
1 . 5  
0 . 7  
0 . 5  
0 . 3  

Float-Sink f o r  E . P . M .  

31.6 6 . 6  6 . 6  
7‘1.5 11.0 17.6 

9 0 . 3  20 .6  38.2 
9 6 . 0  6 . 9  45.1 
9 7 . 5  5 . 4  50.5 
98.2 5 . 4  55 .9  
9 8 . 7  3 . 4  59 .3  
9 9 . 0  3.1 6 2 . 4  

I I I-1EAVY M E D I U M  C I R C U I T  

1.0 

0 . 7  I 0 .7  

100.0 37.G 100.0 

q--% 
3.1 100.0  

T A B L E  3 1  

WATER-ONLY CYCLONE C I R C U I T  ( + ! 0 0 M )  I 

Birtle y Engineering 
S s h d i a r y  of Great West Steel lndurfrrer 
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b . 

F I G U R E  23 

Title: 
ELCO MINING LTD. 

SPECIFIC GRAVITY ( I  cm = 0.1 5 . 9 . )  

Dote 
JAN. 10/76 

10 

I0 

'0 

15 

:0 

0 

0 

50 

60 

70 

75 

80 

90 

100 

EIRTLEY ENGINEERING (CANADA) LTD. 

SUMMARY OF BULK WASHING TEST I 
Drawn 

K. M. LAU ADlT 4 
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ELCO M I N I N G  LTD. 

BULK WASHING SUMMARY 

ADIT/SEAM NO. 4 LAB. NO. 11719 DATE OF WASH November 10, 1975. 

a) Raw Coal 

D e l i v e r e d  W t .  - - 35.9 Y . T .  

Ash 2 - - 2 7 . 7  % 

Hardgrove G r i n d a b i l i t y  I ndex  - - 96 
- - 1 3 . 4  ‘1.T. E s t i m a t e d  Washed Weight 

b) Heavy Media C i r c u i t  

E s t i m a t e d  P r o p o r t i o n  o f  +28 Mesh i n  Feed = 76.2 % 
E f f e c t i v e  S .  G .  - 

Raw Feed 25.8 %Ash  2 F.S. I .  

Clean Coal 8 . l z A s h  4 F . S . I .  

R e j e c t  67.0 %Ash  112 F . S . I .  

C a l c u l a t e d  Y i e l d  = 69.9 8 

1.52 - 

Weighed Y i e l d  = 7 1 . 7  8 

2 )  Water-Only Cyclone C i r c u i t  

Raw Feed 24.8 %Ash  4 F . S . I .  

Ove r f 1 ow 1 5 . 0 4 A s h  6 F . S . I .  

2 Under f l ow  !18 .9%Ash 1 F . S . I .  

C a l c u l a t e d  Y i e l d  = 71.1 % 

% o f  +65 Mesh i n  O/F = 52 8 
8.1 %Ash 7 F.S.I .  S ieve  Bend O v e r f l o w  

d) F r o t h  F l o t a t i o n  C i r c u i t  

Raw Feed 

Concent ra tes  

Ta i  Is 

C a l c u l a t e d  Y i e l d  = 80 % 

15.3 %Ash 6 F . S . I .  

9 .9  %Ash 7 1/2 F .S . I .  

39.11 %Ash 2 F . S . I .  

Birtley Engineering 
S e b r d l a r y  ol Great WesI Sleet Indurlrres 
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ELCO M I N I N G  LTO. 

BULK WASHING SUMMARY (Cont . )  

I R A G  1 ITALSIOER I 

TABLE 32 

R A G  

BBLS. M . T .  

16 3.29 

A D I T / S E A M  N O .  4 LAB. NO.  4719 

SCURRY R. STOCK I N  STELCO 
E L C O  

TOTAL lTALSloER C . C .  COMP. 

BBLS.  M.T. BBLS. M.T.  B B L S .  M.T.  BBLS. M.T. BBLS. BBLS.  M.T.  

0 . 4  41 8 . 4 3  19 3.91 5 1.03 0.6 0.123 

(e) Clean Coal Mix  Analyses 

BBLS. M . T .  

16 3.29 

( 1 )  

( i i )  

( i i i )  

~~ , . BBLS.  M.T. BBLS. 

I9 3.91 5 1.03 0.6 0.123 0 . 4  41 8 . 4 3  

P rox ima te  

ADM % RM% .7 ASH % 8.3 V M  % __ 17.8FC % 7 3 . 2  s% 15 FSI  4 

D i  l a t o m e t e r  

S o f t e n i n g  “ C  Max. O i l .  “ C  Max Cont.  % 

G. No. = Max. O i l .  % - 

Hardgrove G r i n d a b i l i t y  Index = 107 

( f )  Clean M i x  D i s t r i b u t i o n  

( I  BBL.  Clean Coal Weighs Approx ima te l y  170 Kg.) 

Birtle y Engineering 
Suhrnlrzr” O f  crea, wes, S,eelbd,,r,,,er 
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R.M. % ASH % V . M .  % F.C. % 

0.7 8 . 3  17.8 73.2  

ELCO M I N I N G  LTD. 

SAMPLE: Clean C o a l  - A d i t  No.  4 

LAB. NO.: 4719 

F . S .  I .  H.G. I .  

4 107 

TABLE 33 

S I Z E  FRACTION 

+ l / Z "  

I PROXIMATE ANALYSIS I I I 

CUMULATIVE 
WT. % WT. % 

2 . 4  2 . 4  

1/4" X 811 

8N X 28M 

2011 x 691 

I S I Z E  ANALYSIS 

2 7 . 2  4 6 . 8  
34 .0  80.8 

8.7  8 9 . 5  
6 5 ~  x 0 

I 1/2" X I /4" I 17.2 I 19.6  1 

10.5  100.0 

SOFTENING 
TEMP.("C) 

MAXIMUM MAX I MUM MAX I MUM 
D I L A T A T I O N  CONTRACTION D I L A T A T I O N  
T E M P . ( " C )  % % G.-f. IO. 

D I L A T A T I O N  TEST 
I I I I 

Na20 % 

0.08 

S i % %  SO % P 0 % T i 0 2  % 
3 2 5  

K20 % MgO % CaO % F 2 0 3  % A12 4% 
1.01 0.30 0.70  9 . 6 5  28.16 5 6 . 9 4 0 . 2 1  0 .68  1 . 9 6  

ULT IMATE ANALY S I S 

H,O % 1 C % I ti  % 1 N ?  I S %  I ASH ? 10 D I F F .  % 

I 0 . 54  1 82 .26  I 4 .21  I 1 .16  I 0.41 I 8.50 I 2 . 92  I 

Eirtley Engineering 
Sabsrdrary 01 Great Weir Steel Indurfner 
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ELCO M I N I N G  LTD. - 7.5 

SAMPLE: A d i t  No. 6 

LAB. NO. :  3500 TABLE 34 

HEAD RA1.I ANALYS I S  

R.M. % ASH % V . M .  % F.C. % 

1 . o  23.8  1 6 . 5  58 .7  

ASH FUSION TEMPERATURES ( " C )  S .  % BTO/LB H . G . I .  - A T M O S  
1.0. S f  Hs . F1. 

o x i d .  1375 14115+ - - 
n .71  11870 8 4  

red .  1320 1445 1445+ - 

S I Z E  FRAC.  

2' '  x l /2 '1 

l / 2 "  x 0 

3/4" X 28M 

28M X 65M 

65M X I O O M  

1 O O M  x 200P 

ZOOM x 0 

6 5 ~  x o 

WT. ?, 

20.0 

8 0 . 0  

6 6 . 8  

1 1 . 1  

6 . 1  

7 .0  

9 . 0  

2 2 . 1  

S I Z E  AN 

'13.7 I 0 . 7  

I 
29.7  I 0.9  + 15 .8  

13 .5  I -  
11.8 I -  
13.1  I 0 . 9  

RAW , 

V.M.  % 

14 .0  

- 

15.1 

17 .6  

1 7 . 9  

IALYS I S 

F . C .  % 

4 1 . 6  

5 4 . 3  

6 7 . 0  

60.1 

s .  % 

0.116 

- 

0 . 4 3  

0.81 

0 . 8 3  

I - S i z e  c o n s i s t  o f  raw coal a s  r e c e i v e d ,  WT. % + 2" = 5 .4  

I I  - S i z e  c o n s i s t  o f  r a w  coal crushed down t o  -3/4" 

I l l  - 6 5  Mesh x 0 o f f  s i z e  a n a l y s i s  I I  

W t .  % 1/2" x 28 Mesh = 6 7 . 2  

Wt. ?. 3/41' x 1/21' = 2.0 

i . G .  I .  

71 

- 

76 

110 

CUtlULATIVE 

WT. % I ASH % 

20.0 I -  
100.0 * 

7 7 . 9  I 27 .6  

8 4 . 0  I 26 .7  

- I -  

Birtle y Engineering 
Subsidiary 01 Great West Stee l  lndustrres 



F I G U R E  24  KEY 

CLIENT 

DATE 

1.30 1.35 

ELCO SEAM/ADIT NO ADlT 6 

OCT, 10, 1975 SIGNED K L A O  

1.40 1.45 1.50 1.55 1.60 1.70 1.80 S G. 

looo 4 10 20  3 0  4 0  50 60 70 80 90 100 

CUM. WT. o/o 
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THE CLASSICAL WASHA8lLlTY CURVES 
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0 10 20 30 40 50 60 7 0  80 90 100 

ASH CONTENT % 

2.2 2.1 2.0 I .9 1.8 1.7 1.6 1.5 1.4 1.3 1.2 

SPECiFlC GRAVITY 

100 

Primary Curve 

Clean Coal Curve 

Discard Curve 

Specific Gravity -Yieid Curve 

+ 0 . i  S. G. Distribution Curve 3 
.~ 

U 
' 3  

TI 

I BIRTLEY ENGINEERING (CANADA) LTD. 1 
COAL SCIENCE 8 MINERALS TESTING 

CLIENT j ELCO 
ADIT/SEAM N0.i ADIT 2 "  x 1/2" 

SiGNED 
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THE CLASSICAL WASHABILITY CURVES 

CLIENT 1 ELCO 
ADIT/SEAM NO.; ADlT 6 l/2" X 28M. 
DATE 1 OCT, 9,  1975 - 

SIGNED j K d LM 

A Primary Curve 

8 Clean Coal Curve 

C Discard Curve 

D Specif ic Gravity -Yield Curve 

E +- 0.1 5. G. Distr ibution Curve 
3 
c 

3 3  

1 BIRTLEY ENGINEERING (CANADA) LTD. 1 
~ 

COAL SCIENCE 8 MINERALS TESTING I 
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Birtle y Engineering 
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THE CLASSICAL WASHABILITY CURVES 

Primary Curve 

Clean Coal Curve 

Discard Curve 

Specif ic Gravity -Yield Curve 

t 0.1 S. G. Distr ibution Curve 

n 

N 
U 

SPECIFIC GRAVITY 
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Birtle y Engineering 
Subsdiary of Great West Steel Indurlrtes 



THE CLASSICAL WASHABILITY CURVES 

A Primary Curve 

B .  

C 

D 

E 

Clean Coal Curve 

Discard Curve 

Specific Gravity-Yield Curve 

0 I 5 .  G. Distribution Curve 

3 
3 n 

1 BIRTLEY ENGINEERING (CANADA) LTD. 1 
COAL SCIENCE 8 MINERALS TESTING 

CLIENT I ELCO 

2.2 2.1 2.0 1.9 1.8 1.7 1.6 1.5 1.4 1.3 1.2 

SPECIFIC GRAVITY 
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Product 

Stage 1 

S t a g e  I1 

T a i l s  

ELCO M I N I N G  LTO. 

SAMPLE: A d i t  No.  6 

LAB.  NO. :  3500 

W t  % A s h  % R.M. % V.M. % 
8 0 . 4  8 .1  . 7  18.2 

7 . 7  14.2 . 7  17.8 
1 1 . 9  48.5 . 8  15.5 

TABLE 39 

73.0 
67 .3  
35.2 

ANALYSES ON CUMULATIVE FLOATS @ 1.50 S . G .  

.85  0.10 7 80.4 8 . 1  

.78  0.13 4 1/2 88.1 8 . 6  
100.0 13.4 _ _  _-  _ _  

S I Z E  
FRAC 

2" x l / 2 "  

3/4" X 2314 

28M X 65fl 

F.S.  I .  

1 1 / 2  

3 

7 1/2 

- 

S %  

0 . 7 6  

0 .76  

0 . 9 4  
- 

P %  

0 . 2 0  

0.14  

0 .09  

SOFTENING 
TEMP. ( " C )  

400 

430 

424 

D I 1  

MAX I MUM 
D I LATAT.  
TE l lP .  ( " C )  

T A T I O N  TE 

MAX I MUM 
CONTRACT. 
% 

9 

1 1  

17 

r 
M A X I M U M  

-9 I - -  

FROTH FLOTATION TEST 

F. F. P a r a m e t e r s  - See A d i t  No. 2 

I 65M x 0 

Birtle y Engineering 
Subrrdwry of Great West Steel Industries 



- 8 6  - 

6 6 8 % 

24 2%ASh 

-3/4"xO Raw C o a l  

I 00 % 

23.8 % Ash 

47  8 % 

9.8 %Ash 

F I G U R E  29 

_. 
16.0 % 

I I 4 %  Ash 

I 

9.8% 

16.4 % Ash 

I 19.0% I 

8 6 % 

I0 8% P sh 

60.5% A s h  

2 I. 5% Ash 

z 4 % 
150.2%Ash 

L 

I 

OVERALL YIELD= 72.4 % 

LEGEND : 

0 YIELD % VALUES 

W E I W ~  % 
ASH CONTENT /AIR DRIEOI 

a BIRTLEY ENGINEERING (CANADA) LTD. 

ri l le  

E L C O  MINING LTD. 
SUMMARY OF BULK WASHING TEST 
A D l T  No.6 

Dole 

DEC. 19/75 

Drawn 
L .  BAILEY 



B I R T L E Y  E N G I N E E R I N G  (CANADA) LTO. 

Coal Science & M i n e r a l s  T e s t i n g  Div .  

ELCO M I N I N G  LTD. 

BULK WASHING DATA 

A01 T/SEAM 6 LAB N O .  34% DATE O F  WASH August 2 6 ,  1975. 

Raw Coal A n a l y s i s :  Ash ?, 23.8 - Hardgrove Gr indab i  1 i t y  Index 84 

D e l i v e r e d  Bulk Weight . 11.8 M e t r i c  Tons 

Birtley Engineering 
Subsidiary o l  Great West Steel Indurlrrer 
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ELCO M I N I N G  LTD. 

BULK WASHING DATA 

HEAVY M E D I U M  CIRCUIT 

ADIT  /SEAM N O .  6 LAB NO.  3'199 

I .  

2. 

3. 

4 .  

5 .  

6. 

7. 

8. 

9 .  

10. 

1 1 .  

12. 

5. G. o f  S e p a r a t i o n  (a) W a s h a b i l i t y  1 . 4 6  

( b )  P l a n t  1.31 

Feed Ash Content A . D . B .  24.2 % 

Clean Coal E s t i m a t e d  Weight 2.0'1 M.T. 

C lean Coal A n a l y s i s  ( A . D . B . )  Ash 9.8 % F .S . I .  2 1/2 

R e j e c t  E s t i m a t e d  Weight 1.61 M . T .  

R e j e c t  A n a l y s i s  (A.D.B.) Ash 60.5 % FSI 

E s t i m a t e d  3/4" x 28M I n  C i r c u i t  (3+5) 3.65 I1.T.  

A c t u a l  3/4" x 2 8  Mesh f r o m  
W a s h a b i l i t y  Data 66.8 % 

Y i e l d  Clean Coal (We igh ted ) :  3 55.3 % 
3 + 5  

Y i e l d  Clean Coal 
( C a l c u l a t e d  Ash Ba lance)  - 6 - 2 66.9 % 

6-4 
Y i e l d  Clean Coal ( W a s h a b i l i t y )  

+2" Rock Overs i ze  

71 .6  2 

M.T.  __ N i  1 

Birtley Engineering 
S u h s d a r y  o f  Great Wesf Steel lndurlrrer 



ELCO M I N I N G  LTD. 

BULK WASHING DATA 

WATER-ONLY CYCLONE CIRCUIT 

ADIT/SEAM N O .  6 LAB NO. 3499 

1 .  

2 .  

3 .  

4. 

5 .  

TABLE 40 

Vor tex  F i n d e r  C learance (VFC) CM Inches 

Feed Pressu re  1 .4  I K G / C M ~  20 P . S . I .  

Feed Rate 2 3 . 2  M / H r .  8 5  IG/Min 

Feed P u l p  D e n s i t y  100-120 g / l .  10-12 % S o l i d s  W / V  

3 

6 .  

7. 

Y i e l d  - T o t a l  W . O .  Cyclone C i r c u i t  = 73 .9  

E s t .  Y i e l d  o f  2 8  x 65 Mesh Coal = 46.2 
(as % o f  28 Mesh x 0 Feed) 

Birtle y Engin eering 
Scrhshary 01 Gre.7, Wesf S i r e l  lndurlrrer 



ELCO MINING LTD. 

BUCK WASHING DATA 

FROTH FLOTATION CIRCUIT 

ADIT/SEAM NO. 6 LAB NO. 3'199 

Screen Size 

1 .  

2. 

3 .  

Wt. % Ash % F.S.I. C urn Cum Head Head 
Wt. % Ash % Ash F.S. 1 

CONC. 

TAILS 

+65M ( . 2 1  CM) 

65M x IOOM 
(.I5 CM) 

IOOM x 0 

+65M ( . 2 1  CM) 

16.4 

4. 

5. 

6. 

7. 

3 

TABLE I f 1  

IOOM x 0 
+65M ( . 2 1  CM) 
65M x IOOM 
( .  15 CM) 
IOOM x 0 

Reagents: K e r o s e n e - M e t h y l i s o b u t y l c a r b i n o l  (MIBC). 

Feed P u l p  Density 15.0-200 g / l  15-29 % Solids W/V 

Sample Analysis:- 

55.6 1 

I I I I I 
65M x IOOM 
(. I5 CM) 

Impeller Type - 

Yield Calculated (Ash Balance) 87.5 % 

Yield (Washability) 90.0 % 

65M x 0 (Washability) 22.1 % 
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ELCO M I N I N G  L T D .  

B U L K  WASHING DATA 

L A B  NO. 3'191 - A D I T / S E A M  NO.  6 

Float-Sink f o r  E . P . M .  

T A B L E  42 

Birtley Engineering 
Swbrdrarv a1 Great Wesf Steel  lndt,rlr,er 



ELCO M I N I N G  LTD. 

BULK WASHING SUMMARY 

ADIT/SEAM NO. 6 LAB. NO. 3499 DATE OF WASH August 26, 1975. 

a) Raw Coal 

D e l i v e r e d  W t .  - - 11.8 M.T. 

Ash % - - 23.8 

Hardgrove Gr indab i  1 i t y  Index  - - 84 

E s t i m a t e d  Washed Weight - - 5 . 5  

b) Heavy Media C i r c u i t  

E s t i m a t e d  P r o p o r t i o n  o f  +28 Mesh i n  Feed = 66.8 
E f f e c t i v e  5. G .  - 
Raw Feed 24.2  %Ash  2 F.S.I.  

Clean Coal 9.3 %Ash  2 1 / 2  F . S . I .  

R e j e c t  60.5 %Ash  1 / 2  F.S.I .  

1 . 4 3  - 

- 
C a l c u l a t e d  Y i e l d  = 71 .6  

Weighed Y i e l d  = 55.9 

G )  Water-Only Cyclone C i r c u i t  

Raw Feed 21.5  %Ash 1 F . S . I .  

O v e r f l o w  1 3 . 3  % A s h  4 F . S . I .  

Un de r f  1 ow 50.2 %Ash  1 F . S . I .  

C a l c u l a t e d  Y i e l d  = 77.8  

% o f  +65 Mesh i n  O/F = 62 ( e s t i m a t e d )  

S ieve  Bend O v e r f l o w  I l . b % A s h  6 F.S. I .  

d) F r o t h  F l o t a t i o n  C i r c u i t  

Raw Feed 1 6 . 4 Z A s h  3 F .S . I .  

Concent ra tes  10.CXAsh 5 1/2 F.S. I .  

Tai  Is 5 5 . 6 % A s h  1 F .S . I .  

C a l c u l a t e d  Y i e l d  = 87.5 

Birtle y Engineering 
S8,bm;d;ary 01 Great West Steel Indirrfrieer 
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ELCO M I N I N G  LTD. 

BULK WASHING SUMMARY (Cont . )  

RAG 

BBLS. M . T .  

6 1.18 

TABLE 43  

I N  
TOTAL 

STELCO SCURRY R. STOCK 
ELCO 

lTALSiDER C . C .  COMP. 

BBLS. M.T .  BBLS. M.T. BBLS. M.T .  BBLS. M.T. BBLS. BBLS. M.T. 

0.20 0 . 3  0 . 0 5 9  1 . 7  15 2 . 9 4  6 1.18 1 

ADIT/SEAM NO. 6 LAB. NO. 3499 

( e l  Clean Coal M i x  Analyses 

( i) Prox ima te  

ADM % RM% 5 ASH % 10.3 VM % -- I6.2FC % 71.0 S %  0 . 6 4  F S I  3 1/2 

( i  i) D i  l a t o m e t e r  

S o f t e n i n g  " C  422 Max. D i l .  " C  - Max Cont.  % 16 

Max. D i l .  % -16  G. No. = - - 

( i i i )  Hardgrove G r i n d a b i l i t y  Index  = 88 

( f )  Clean M i x  D i s t r i b u t i o n  

' I  

( I  BBL. Clean Coal Weighs Approx ima te l y  170 Kg.) 

Birtley Engineering 
Srbrrdmry or Greal Wesf S l e d  Indurtrws 
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R.M. % 

ELCO M I N I N G  L T O .  

SAMPLE: Clean Coal - A d i t  No. 6 

LAB. NO. : 3499 

F.S. I 
ASH % V.M. % F.C.  % 

T A B L E  44 

S I ZE F R A C T I O N  

I P R O X l l l A T E  A N A L Y S I S  I 

C U M U L A T I V E  
WT. % WT 9 

+ 1/21' 

I S I Z E  ANALYS I S  

2.7 2.7 
1/2" X l/4" 11.7 14.4 
1 / 4 "  x 8n 24.7 39.1 
8n x 261.1 

H . G .  I 

36.6 75.7 

88 

65bi X 0 

0 I L A T A T  101.1 T E S T  

1 1 . 1  100.0 

SOFTEN I NG 
TEI IP .  ( " C )  

MAXIMUM 
CONTRACTION 
% 

MAX I MUM 
D I L A T A T I O N  
TEMP. ( " C )  

MAX I MUM 
D I L A T A T I O N  
% G . - N O .  

16 -16 - 

I U L T  I M A T E  ANALY S I S I 

0.36 

H,O % I C % I H % I N %  I S %  I ASH % 10 D I F F .  % 

80.31 4.07 1.18 0.68 10.35 3.05 

Na 0 % 2 
0.07 

K20 % MgO % CaO % F y O  % A 1 2 4 %  S i $ %  S O  % P 0 % T i 0 2  % 

0.26 0.25 2.87 5.72 26.57 54.880.60 2.70 1.55 
3 3 2 5  

Birtley Engineering 
Subsidiary of Greaf Werf  Steel Industries 



ELCO H I N I N G  LTD.  

SAMPLE: A d i t  tlo. 7 

L A 6 .  NO.:  3717 

R.M. % 

1 . 1  

- 91; - 

T A D L E  45 

ASH F U S I O N  TEMPERATURES ( " C )  
ASH % V.M.  % F.C. % S .  % B T O / L B  I - 1 . G .  I .  A T M O S  I . D .  S f  H s .  F1 . 

ox i d .  1 V 1 5 t  - - - 

red .  1 4 4 5 t  - 33.1  15.6 50.2 0 .55  10140 69 - - 

I HEAD R A t l  A N A L Y S I S  I 

S I Z E  FRAC. WT. % & 
4 3/4" X 2811 58. 1 

231'1 x 65M I 15 .1  

65M X IOOM 5.5 

200M x 0 

65M X 0 I 2 G . 8  

ASH % 

53. I 

39.3 

28.8 

24.9 

20.3 

17.2 

19.9 

S I Z E  A N 0  RAW A N A L Y S I S  

R.M. % 

1 .o 

0 . 7  

0 . 7  

0.7 

V.M. % 

13.4 

14.9 

16.4 

17.7 

F.C.  % 

32.5 

45. I 

5 4 . 1  

61.7 

s.  % 

0 .35  

- 

0.41 

0.48 

0.43 

I - S i z e  c o n s i s t  of raw c o a l  as  r e c e i v e d ,  WT. % t 2" = 2.9% 
I I  - S i z e  c o n s i s t  o f  r a w  c o a l  crushed t o  -3 /4 "  
1 1 1  - 6511 X 0 from 1 1  

I C U f l U L A T I V E  

- I -  

- l -  
82  1 58.1 

-I- 100.0 

- I -  

- 
ASH % - 

39.3 

37 .1  

36.3 

- 

34.0 

32.6  

- 

Birtley Engineering 
Sabrdiary  ol Gmar West S l e d  Industries 



F I G U R E  33 KEY 

CLIENT ELCO S E A M I A D I T  NO ADlT  7 - 
DATE OCT, 14,1975 SIGNED r( rl 4su 

1.30 1.35 1.40 1.45 1.50 1.55 1.60 170 1.80 S G. 

00 

90  

I 
10 2 0  30  4 0  50 60 70 80 .90 100 

CUM. WT. % 
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THE CLASSICAL WASHABILITY CURVES 

ASH CONTENT % 

2.2 2. I 2.0 I .9 1.8 1.7 1.6 1.5 1.4 1.3 1.2 

SPECIFIC GRAVITY 

A Primary Curve 

E Clean Coal Curve 

C Discard Curve 
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3 E ?r 0 I S .  G. Distribution Curve 
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THE CLASSICAL WASHABILITY CURVES 

SIGNED 2- I 2.0 1.8 1.7 1.6 1.5 1.4 1.3 1.2 

SPECIFIC GRAVITY 

K .  M. L 4 d  
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THE CLASSICAL WASHABILITY CURVES 

BIRTLEY ENGINEERING (CANADA ) LTD. 
COAL SCIENCE 8 MINERALS TESTING 

1 ELCO 
- 

CLIENT 



ELCO M I N I N G  LTD. 

SAMPLE: A d i t  No. 7 

LAB. N O .  : 371 7 

P r o d u c t  

S tage I 

S tage I1  

T a i l s  

TABLE 50 

.Curnu1 a t  i ve 
W t %  A s h %  R . M . %  V . M . %  F C %  S . %  P . $  F . S . I .  I J t  % Ash % 

68.2 9.6 68 .2  9.6 0 . 6  18.6 71 . 2  .68 0 .04  6 1 / 2  

80.1 11.0 11 .9  19 .3  0 . 6  17.4 62.7 .55 0 .05  3 1/2 

19 .9  52 .3  0.6 14.8 32.3 - -  _ _  _ _  100.0 19 .3  

ANALYSES ON CUMULATIVE FLOATS @ 1.50 S . G .  

I FROTH FLOTATION TEST 65M x 0 I 
I I 

F. F. Parameters  - See A d i t  No. 2 

Birtley Engineering 
Subrrdrary 01 Greal Werl Steel Indurtrrer 



-3/4"xO Raw C o a l  

100 % E l -  33.1 %Ash 

58.1 

35.7 %Ash 

F I G U R E  35 

23.0 % 

9.8 %Ash 

7. 8 % 

48.8 % A s h  

22.6 % 

18.5 % Ash 

OVERALL 
L E G E "  : 

0 YIELD % VALUES 

Y/EL D : 5f. 7 % 

WEIGHT z 
ASH CONTENT fA/R DR/ED/ 

17.2 % 

8.4 % Ash 

a EIIRTLEY ENGINEERING (CANADA) LTD. 

Fitle 
ELCO MINING LTD 

SUMMARY OF BULK WASHING TEST 

ADlT No. 7 

D a l e  
DEC. 2 2 / 7 5  

Drawn 

K. M. LAU 



BIRTLEY ENGINEERING (CANADA) LTD. 

Coal Sc'ience & M i n e r a l s  T e s t i n g  Div .  

ELCD M I N I N G  LTD. 

BULK W A S h l N G  DATA 

LAB NO. 3716 DATE O F  WASH September 1 3 ,  1975. A D I T / S E A M  7 

Raw Coal A n a l y s i s :  Ash % 3 3 . 1  Hardgrove Gr indab i  I i t y  Index 69 

D e l i v e r e d  Bulk Weight 17 .4  M e t r i c  Tons 

Birtle y Engineering 
Subsdrary 01 Great Werr Steel Industries 
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ELCO M I N I N G  LTD. 

BULK WASHING DATA 

HEAVY M E D I U M  C I R C U I T  

A D l T  / S E A M  N O .  7 LAB N O .  3716 

1 .  

2.  

3 .  

4.  

5. 

6 .  

7. 

8. 

9 .  

10. 

1 1 .  

12. 

S. G. o f  Separa t i on  (a )  W a s h a b i l i t y  I .45  

(b )  P l a n t  1 .40  

Feed Ash Content  A . D . B .  35.7 % 

Clean Coal E s t i m a t e d  Weight 1.87 M.T. 

Clean Coal A n a l y s i s  ( A . D . B . )  Ash 9.8 % F . S . I .  3 I I 2  

R e j e c t  E s t i m a t e d  Weight 4.95 M.T.  

R e j e c t  A n a l y s i s  (A.D.B.) Ash 52.7 % FSI 1 

E s t i m a t e d  3/4" x 28M In C i r c u i t  ( 3 + 5 )  6.82 ! I .T .  

A c t u a l  3/4" x 2 8  Mesh f r o m  

____ 

W a s h a b i l i t y  Data 58.1 % 

Y i e l d  Clean Coal (Weighted) :  3 27.4 % 
3 + 5  

Y i e l d  Clean Coal 
( C a l c u l a t e d  Ash Balance) - 6 - 2 

,m 
Y i e l d  Clean Coal ( W a s h a b i l i t y )  

+2" Rock Overs i ze  

% - 39.6  

45 % 

N i  1 M . T .  

Birrley Engineering 
Subsidiary of Great West Steel indiirfrier 
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6 5 M  x I O O M  

I O O M  x 0 

ELCO M I N I N G  LTD. TABLE 51 

BULK WASHING DATA 

WATER-ONLY CYCLONE CIRCUIT 

A D I T / S E A M  NO. 7 LAB N O .  3716 

I .  V o r t e x  F i n d e r  C learance (VFC) 5 .7  C M  2.25 Inches 

P.S .  I .  2. Feed Pressu re  1 .4  K G / C M ~  20 

3. Feed Rate 23.2 M / H r .  3 5  IG/Min. 

4. Feed P u l p  D e n s i t y  130-200 g / l .  13-20 % S o l i d s  W / V  

3 

5 . 1  15.6 6 1/2 

9 .7  1 4 . 7  5 

5 .  

FEE0 

0 ' FLOW 

U' FLOW 

S B O  

Sample A n a l y s i s : -  

Screen S i z e  

1 3 . 1  22.0 4 1/2 

46.4 23.1 4 

65M x I O O M  
(. 15 CM) 

I O O M  x 0 

+65M I 3 3 . 6  I 15 .3  I 5 1/2 _ _  . .  1 -  

6 5 M  x I O O M  I 12.7 I 18.8 I 5 1/2 

I O O M  x 0 I 53.7 I 19.4 3 1 /2  

+65M I 65.6  I 42.4 I 1 

65M x I O O M  I 10.8 I 49.7 I 1 

I O O M  x 0 I 23.6 I 58.5 I 1 

+65M I 35 .2  I 12.5 1 6 1/2 

22.5 

100.0 I 22.8 

3 3 . 6  I 15 .3  

100.0 

4 3 . 4 

90.3 

1on.o 12.9 

6 .  Y i e l d  - TOta l  W . O .  Cyclone C i r c u i t  = 81.5 

7. E s t .  Y i e l d  o f  2 8  x 65 Mesh Coal = 27.4 
(as  % o f  28 Mesh x 0 Feed) 

Head 
Ash 

23.7 

18.0 

43.0 

13.6 

Head 
F.S.1 

5 1/2 

Birtle y Engineering 
Subrrdrary of Greal West S l e d  tndwfr res  



T A B L E  52 
ELCO M I N I N G  L T O .  

B U L K  W A S H I N G  D A T A  

FROTH F L O T A T I O N  C I R C U I T  

A D I T / S E A M  NO.  7 L A B  NO.  3716 

1 .  Reagents: Kerosene-Methylisobutylcarbinol ( M I B C ) .  

2. Feed P u l p  D e n s i t y  140-220 g / l  14-22 % S o l i d s  W / V  

3 .  Sample A n a l y s i s : -  

71 . 6  

- 

FEED 

20.7  4 1/2 1 0 0 . 0 .  13.9 

CONC. 

8 3 . 5  

61 .4  
T A I L S  

8 . 8  7 1 / 2  100.0 8 . 5  

44 .3  1 6 1 . 4  44 .3  

Screen S ize  

+ 6 5 M  ( . 2 1  CM) 

6 5 M  x I O O M  
( . I 5  CM) 

I O O M  x 0 

+ 6 5 M  ( . 2 1  c n )  
6 5 M  x I O O M  
( .  15 CM) 

I O O M  x 0 

+ 6 5 M  ( . 2 1  CM) 

6 5 M  x l ,OOM 
( . . I5  CM) 
I O O M  x 0 

16.6  

F.S. I .  1 1 Cum 1 ;;;d W t .  % Ash % 

6 1 /2  23.4 1 4 . 2  13.5 

14.6 

1 0 . 3 .  I 6 . 8  1 6  1 / 2  I 1 6 . 5  1 7 . 2  

I I I I 

11 .7  I 50.4 I 1 I 7 3 . 1  I 45 .3  
I I I I 

2G.9 I 65.4 1 1 I 100.0 I 5 0 . 7  

8 . 4  

5 0 . 3  

4. I m p e l l e r  ~ y p ~  - B i r t l e y  M u l t i  Wobble 

5 .  Y i e l d  C a l c u l a t e d  (Ash Balance) 7 5 . 4  % 

6. Y i e l d  ( W a s h a b i l i t y )  60 % 

7. 6 5 M  x 0 (Washabi l i t y )  2 6 . 8  % 

Head 
F.S. I - 

4 1 / 2  

Birtle y Engineering 
Subs!drary 01 Great Werl Sleel lndvrfrier 
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ELCO M I N I N G  LTD. 

B U L K  WASHING DATA 

A D I T / S E A M  NO. 7 L A B  N O .  3716 - 

Float-Sink f o r  E . P . M .  

T A B L E  53 

Birtley Engineering 
Subsrrlmy of Greal Werr Steel  Industries 
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JAN. 6 /76  

K. M. L A U  
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ELCO M I N I N G  LTD. 

BULK WASHING SUMMARY 

ADIT/SEAM NO. 7 LAB. N O .  3716 DATE O F  WASH September 1 3 ,  1975. 

a )  Raw Coal 

D e l i v e r e d  W t .  - - 1 7 . 4  M . T .  

Ash % - - 3 3 . 1  
Hardgrove G r i n d a b i l i t y  Index  - - 69 
E s t i m a t e d  Washed Weight - - 1 1 . 3  

b) Heavy Media C i r c u i t  

E s t i m a t e d  P r o p o r t i o n  o f  +28 Mesh i n  Feed = 58.1 
E f f e c t i v e  S .  G. - 

Raw Feed 35.7  %Ash  1 1/2  F.S. I .  

Clean Coal 9.8 %Ash 3 112 F . S . I .  

R e j e c t  __ 52.7 %Ash  1 F.S.I .  

1 .44  - 

C a l c u l a t e d  Y i e l d  = 39.6  
Weighed Y i e l d  - - 27.4 

1) Water-Only Cyclone C i r c u i t  

Raw Feed 2 3 . 7 % A s h  3 F . S .  I .  

Over f 1 ow 18.OXAsh 4 F . S . I .  

' Under f l ow  4 8 . 8 8 A s h  1 F . S . I .  

C a l c u l a t e d  Y i e l d  = 81.5 

% o f  +65 Mesh i n  O/F = 33.6 

S ieve  Bend O v e r f l o w  13.6ZAsh 5 112 F . S . I .  

d) F r o t h  F l o t a t i o n  C i r c u i t  

Raw Feed 18.58Ash 4 1 /2  F .S . I .  

Concent ra tes  8 .4ZAsh 8 F .S . I .  

T,a i 1 s 50 .3ZAsh 1 F.S.I .  

C a l c u l a t e d  Y i e l d  = 75.9 

Birtley Engineering 
Subrrdary of Great West Steel Indurtner 
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ELCO M I N I N G  LTD. 

BULK W A S H I N G  SUMMARY (Con t . )  

SCURRY R .  

BBLS. M.T. 

TABLE 514 

I N  
STOCK TOTAL 

BBLS. BBLS.  M.T. 

1.3 16 .5  3 . 1 5  

ADIT/SEAM NO. 7 LAB. NO.  3716 

BBLS. M.T. 

7 1 . 3 4  

( e l  Clean Coal M i x  Analyses 

BBLS. M.T. BBLS. M.T. BBLS. M . T .  

5 0 .95  2 0 . 3 8  0 . 6  9.114 

( i )  

( i i )  

( i i i )  

Prox ima te  

ADM % RM% 2.2 ASH % 1 0 . 6  VM % - 18.2FC % 6 3 . 0  S% 0 . 5 5  F S I  6 

D i  l a t o m e t e r  

S o f t e n i n g  " C  420 Max. D i l .  " C  - Max Cont .  % 19 

Max. D i  I .  % -19  G. No. = - 

Hardgrove G r i n d a b i l i t y  Index  = 106 

( f )  Clean M i x  D i s t r i b u t i o n  

I RAG I ITALSIDER I C,CEL::Mp. 1 STELCO 

( I  BBL. Clean Coal Weighs Approx ima te l y  170 K g . )  

Birtley Engineering 
Sshrirlrar" a1 crest west Steel lodvrlrrer 



TABLE 55 

P R O X I M A T E  A N A L Y S I S  

R.M. % A S H  % V . M .  % F.C. % 

2 . 2  10.6 18 .2  69.0 

F.S. I .  H.G. I .  

6 106 

I S I Z E  ANALYS I S  

S I Z E  F R A C T I O N  
CUMULATIVE 

WT. % WT. % 

+ 1 /2" 

I l / 2 "  X l / 4 "  I 6.8 I 8.0 

1 .2  1 .2  

1 / 4 "  x 811 13.6  21 .6  

I 2811 X 6511 1 26.8 I 75.3 

81.1 X 28M 

I 65M X 0 I 24.7 I 100.0 

26.9 118.5 

I D I LATAT I OW TEST I 
SOFTEN I NG 
T E I l P . ( O C )  

M A X I M U M  MAXIMUM MAX I MUM 
D I L A T A T I O N  C O N T R A C T I O N  D I L A T A T I O N  
T E M P . ( ' C )  % % G.-NO. 

I '120 I -  I -19  I -  I 

H20 % C % 

0.73 79.65 

H % N %  S %  ASH % 0 DIFF.  % 

4 . 1 8  1 .06  0.61 10.88 2.89 

I MINERAL A N A L Y S I S  OF A S H  

Na 0 % 2 

0.05 

K20 % MgO % CaO % F 5 0 3  % A l 2 4 %  Si02% SO % P 0 % T i 0 2  % 

0 .26 0.27 0.50 6.43 30.92 5 6 . 8 0 0 . 3 1  0.99 2 .17  
3 2 5  

Subsidiary of Great West Steel Industrres 
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SAMPLE: A d i t  No. 8 

BTO/LB H. G .  I . 

LAB.  N O . :  3790 TABLE 56 

I I 

ASH F U S I O N  T E M P E R A T U R E S  ( " C )  
F I .  AT,lO I I . D .  I S f  I H s .  1 

H E A D  RA\,/ A N A L Y S I S  I 

10540 

R . M .  % j 91 

ASH 2 V.M. % F . c .  % 5 .  % 

Z E  A N D  RAW A L Y S I S  - 

F . C .  '2 I S I Z E , F R A C .  WT. % A S H  % 

51.9  

- 

35.0  

16.0 

15.4 

14.4 

1 3 . 3  

13 .7  

s .  x H . G .  I .  WT. % ASH % 

26 .7  1 . 1  I 11 .8  35 .2  0.21  67 

I 1/21' x 0 7 3 . 3  - 
- 

48.9 

- 

7 7 . 0  

- 

0 . 4 3  3/4" X 28El 

28M X 65M 

35 .0  

31 .3  

72 77 .0  

18 .9  1 . 3  I 18.0 6 4 . 7  0 .37  120 95 .9  

I 65M X l O O M  0 . 8  - I -  96 .7  31.1 I 

I loot1 x 2001' 1.6 - I -  9 8 . 3  30 .9  

I 200Ej x 0 1 . 7  - I -  100.0 30.6  L I I 65M X 0 1 . 2  I 1 8 . 5  66 .6  
- 

0 .44  4 .1  

Birtle y Engineering 
Subrrdrary o i  Great W e l l  S l e d  Indusfries 
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BIRTLEY ENGINEERING ( C A N A D A )  LTD. 
COAL SCIENCE AND MINERALS TESTING 

Calgary, Alberta, 

Title: 
WLE AND DENSITY DlSTRlEUTlON DIAGRAM 

F I G U R E  37 
KEY 

ELCO MINING 

NOV 121 7 5  

w 

m n 
W > 
0 

E 

SEAM/ADIT NL, ADlT 8 

SIGNED L%J2-/ 

1.30 1.35 1.40 1.45 1.50 1.55 1.60 1.70 1.80 S.G.  

10 2 0  30 4 0  50 60 

c 

I 
70 80 90 100 

CUM. WT. % 

I 
IDATE 
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THE CLASSICAL WASHABILITY CURVES 

BIRTLEY ENGINEERING (CANADA LTD. 
COAL SCIENCE 8 MINERALS TESTING 

CLIENT ~ E L C O  
ADIT/SEAM NO./ A D I T  8 2" x 1/2" 

SIGNED 1 K. M. LAU 
DATE i NOV. 1 1 ,  1975 

I 
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THE CLASSICAL WASHABILITY CURVES 
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BIRTLEY ENGINEERING (CANADA) LTD. 1 
I 

COAL SCIENCE 8 MINERALS TESTiNG ~ 

1/2".x 28M. ; 
CLIENT j ELCO 
ADIT/SEAM N0.l ADIT 8 
DATE 1 NOV. 1 1 ,  1975 
SIGNED ] K. M. LAU 
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THE CLASSICAL WASHABILITY CURVES 
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j K. M. LAU 
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ELCO M I N I N G  LTD.  

SAMPLE: A d i t  N o .  8 

L A B .  NO.: 3790 

MAX I MUM 
D I L A T A T .  
TEMP. ( " c )  

TABLE 61 

MAX I MUM 
CONTRACT. 
% 

1 ANALYSES ON CUMULATIVE FLOATS @ 1.50 S . G .  

P r o d u c t  

S t a g e  I 

S t a g e  I I  

T a i l s  

FRAC. F . S . I .  

2" x 1/21' 1 1/2 i 3/4" x 28M 4 1/2 

W t  % A s h  % R . M .  % V.M. % 

82 .9  7 .3  0 . 7  19 .4  

7 . 8  18.7 0 . 7  17 .7  
9.3 6 4 . 8  0 . 8  11 .9  

1 2 8 ~  x 65f1 1 8 112 

FC % 

72.6 
6 2 . 9  
22.5 

I lSOFTENlNG 

Cumulat ive 
S. % P.  % F . S . I .  W t  % A s h  % 

.44 0.04 9 82 .9  7 .3  

.41  0.06 5 1/2 90.7 8.3 
_ _  100.0 13.5 _ _  _ _  

S % I  P %  I TEMP. ( " C )  

0 .66  0 . 0 4  419 

D I L A T A T I O N  TEST 

480 I 10 

MAXIMUM 
D I LATAT.  

-5 

-12 

0 

G.-NO. 

--  

_ _  

0 .936 

I FROTH FLOTATION TEST 

F. F. P a r a m e t e r s  - S e e  A d i t  No.  2 

I 65M x 0 

Birtley Engineering 
Suhs,drary of Great West Steel Indvrlnes 
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-3/4"xO Raw Coa l  

100 % 

31.0 % Ash 

I 19.5 % I 
11.3 % A s h  

r 

F I G U R E  142 

I 

7 7.0 % 

29.0 % A s h  

f28mesh 

173.0 % Ash I 
17.7 % A s h  

3.5 % 

53.5 % A s h  

7.0 % 

7 7  % A s h  

2.9 % 

32.5 % A s h  

12.5 % 9.6 % 

12.1 % A s h  6.0 % Ash 

OVERALL YIELD= 72 % 
LEGEND : 

0 riELo % VALUES 

WEIWT % 
ASH CONTENT /AIR DRIEDJ 

BIRTLEY ENGINEERING (CANADA) LTD. 

r t t le  
ELCO MINING LTD. 

SUMMARY OF BULK WASHING TEST 

ADlT No.8 

I DEC. 22 /75  

Drawn I K.  M. LAU 
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BIRTLEY ENGINEERING (CANADA) LTD. 

Coal Sc'ience 6 M i n e r a l s  T e s t i n g  D i v .  

ELCO M I N I N G  LTD. 

BULK WASHING DATA 

AD1 T/SEAM 8 LAB NO. 3709 DA 

Raw Coal A n a l y s i s :  Ash % 31.0 Hardgrove Gr indab i  1 i t y  Index  91  

D e l i v e r e d  B u l k  Weight 27.5 M e t r i c  Tons 

Birtley Engineering 
Sebrrdinrv 01 Gicai West Steel /ndmmes 
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ELCO M I N I N G  TD. - 

BULK WASHING DATA 

HEAVY MEDIUM CIRCUIT 

ADlT / S E A M  NO. 8 LAB NO. 3789 

I .  

2. 

3. 

4 .  

5. 

6 .  

7. 

8. 

9. 

10. 

1 1 .  

12. 

S. G .  o f  Separa t i on  ( a )  W a s h a b i l i t y  1 .65  

( b )  P l a n t  1 . 5 2  

Feed Ash Con ten t  A.D.B.  29.0 % 

Clean Coal E s t i m a t e d  Weight 7 .14  M.T. 

Clean Coal A n a l y s i s  (A.D.B.) Ash 9 .5  % F .S . I .  5 

R e j e c t  E s t i m a t e d  Weight 3.08 M.T. 

R e j e c t  A n a l y s i s  (A.D.B.) Ash 79.O % FSI 

E s t i m a t e d  3/4" x 2 8 ~  I n  C i r c u i t  (3+5) 10.22 M.T.  

A c t u a l  3/4" x 2 8  Mesh f rom 

-__ 

W a s h a b i l i t y  Data 77.0 % 

Y i e l d  Clean Coal (We igh ted ) :  3 6 9 . 9  % 
3 + 5  

Y i e l d  Clean Coal 
( C a l c u l a t e d  Ash Balance) - 6 - 2 71.9  % - Z7-L 

Y i e l d  Clean Coal ( W a s h a b i l i t y )  

+2" Rock Overs i ze  

64  % 

1.14 M.T. 

Birtley Engineering 
Sshrdiary  n l  Great W P V ~  Sfeel lndurfrrrr 
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ELCO M I N I N G  LTD 

BULK WASHING DATA 

WATER-ONLY CYCLONE CIRCUIT 

ADIT/SEAM NO. 8 LAB NO. 3789 

TABLE 62 

1 .  V o r t e x  F i n d e r  C learance (VFC) 2.54 CM 1 Inches 

2.  Feed Pressu re  1 .Ll IUG/CM' 20 P . S .  I .  

3. Feed Rate 2 3 . 2  M / H r .  85 IG/Min. 

4. Feed P u l p  D e n s i t y  100-140 g / l .  10-14 % S o l i d s  W / V  

3 

6 .  Y i e l d  - T o t a l  W . O .  Cyclone C i r c u i t  = 84 .8  

7. E s t .  Y i e l d  o f  28  x 65 Mesh Coal = 30.5 
(as  % o f  2 8  Mesh x 0 Feed) 

Birtley Engineering 
Sabrrdnry of Great Wesf Sleet Induslnes 



ELCO M I N I N G  LTD. 

BULK WASHING DATA 

FROTH FLOTATION C I R C U I T  

ADIT/SEAM N O .  a LAB N O .  3789 

~ 

Screen S i z e  W t .  % Ash % F . S . I .  

+65M ( . 2 1  CM) 9.6 7.8 9 

TABLE 63 

Cum C um Head Head 
W t .  % Ash % Ash F . S .  I 

9 . 6  7 . 8  

1 .  

2 .  

3 .  

I O O M  x 0 7 7 . 6  13.5 8 1 /2  

4 8  q +65M ( . 2 1  C M )  7 . n  

Reagents : Kerosene-Methyl  i sobutyl c a r b i n o l  ( M I  BC) . 
% S o l i d s  W / V  Feed P u l p  D e n s i t y  41 1 

Sample A n a l y s i s : -  

100 .0  12 .2  

7. n 4 .  a 
1 4 . 4  4 . 1  9 65M x I O O M  

( . I 5  CM) 

I I I I I I 

2 1 . 4  4 . 3  

I I I I I I 

9 

5 

4 1 / 2  

2 

100.0 6.0 

48.0 24 .9  

72.2 25 .0  

100.0 32 .0  

. ~~, I I 

I O O M  x 0 78 .6  I - 

32 .  

4. 

5. 

6. 

7. 

I m p e l l e r  Type - Denver 

Y i e l d  C a l c u l a t e d  (Ash Balance) 7 7 . 0  % 

Y i e l d  ( W a s h a b i l i t y )  72 % 

65M x 0 (Washabi 1 i t y )  4 . 1  % 

Birrley Engineering 
Subsidiary 01 Great West Steel lndurlrrer 



T A B L E  64 ELCO M I N I N G  L T D .  

BULK WASHING DATA 

\ I t .  X 

46.6 

A D I T / S E A M  NO. 8 L A B  NO. 3789 

Cuni W t  4 W t .  % Cunl W t  2 

46.6 0.1 0 .  I 

F l o a t - S i n k  f o r  E .P .M.  

S .  G 

-1.30 

1.30- 1.40 
1 .40-1 .50  
1.50-1.60 
1.60-1.70 
I .  70- 1.80 

1 .80-1 .90  
I .  9 0 - 2 . 0 0  

+2.00 

HEAVY MEDIUM C I R C U I T  

CLEAN COAL I RE.IECT 

3 3 . 2  0 .3  
93.9 4.7 

0 . 1  100.0 5.0 9.7 * 
79.4 100.0 

WATER-ONLY CYCLONE C I R C U I T  (+100M) 

OVERFLOW 1 UNDERFLOW 

W t .  2 

50.4 

30 .7  
3 . 0  
3 .2  

1 .9  
1.2 

Cum W t  % 

50 .4  

81.1 
go .  I 
93 .3  
95.2 
96.4 

N A 

NA 

NA IIA 

0 . 3  I 97 .3  HA NA 

0 . 5  I 97.8 NA NA 

Birtle y Engineering 
Sohrrdwry ol  Great West Steel lodurirrer 
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SPECIFIC GRAVITY ( I crn = 0.1 s g ) a BIRTLEY ENGINEERING (CANADA) LTD. 

Date Title: 

JAN. 6/76 
ELCO MINING LTD. 
SUMMARY OF BULK WASHING TEST 
ADlT 8 Drawn 

K M LAU 
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ELCO M I N I N G  LTD. 

BULK WASHING SUMMARY 

ADIT/SEAM NO. 8 LAB. N O .  3789 DATE OF WASH September 9 .  1975. 

a) Raw Coal 

- 27.5 M.T.  D e l i v e r e d  W t .  - 
Ash % - - 31.0 % 

Hardgrove G r i n d a b i l i t y  Index  - - 91 

E s t i m a t e d  Washed Weight - - 13.3 M.T. 

b)  Heavy Media C i r c u i t  

E s t i m a t e d  P r o p o r t i o n  o f  +28 Mesh i n  Feed = 77.0 % 
E f f e c t i v e  S .  G .  - 
Raw Feed 29.0 %Ash  2 1/2 F . S . I .  

Clean Coal 9 .5  %Ash  5 1/2 F.S.I .  

R e j e c t  79.0 %Ash  1 / 2  F .S. I .  

C a l c u l a t e d  Y i e l d  = 71.9 

Weighed Y i e l d  = 69.9 

1.63 - 

- 

2 )  Water-Only Cyclone c i r c u i t  

Raw Feed 

Ove r f  1 ow 

J Under f low 

17 .7  %Ash  8 1 / 2  F . S .  I .  
11.3 %Ash  8 1 / 2  F.S. I .  

53 .5XAsh  1 F. S. I .  

C a l c u l a t e d  Y i e l d  = 8 4 . 8  

% o f  +65 Mesh i n  O/F = 36 ( e s t i m a t e d )  

S ieve  Bend O v e r f l o w  7 . 7 % A s h  9 F.S. I .  

d) F r o t h  F l o t a t i o n  C i r c u i t  

Raw Feed ' 

Concent ra tes  

T a i  Is 

C a l c u l a t e d  Y i e l d  = 77.0 % 

12.1 %Ash 8 F.S. I .  

6 .OxAsh 9 F .S . I .  

32 .5xAsh  4 F.S. I .  

Birtley Engineering 
Sohrrdiary ol Greal Weir Sfeel lndirrrrrer 



ELCO M I N I N G  LTD. 

BULK WASHING SUMMARY (Con t . )  

STELCO 

TABLE 65 

I N  SCURRY R .  STOCK 
TOTAL 

ADlT/SEAM N O .  8 LAB. NO. 3789 

STELCO 

BBLS. M.T .  

0.6 

(e )  Clean Coal M ix  Ana lyses  

SCURRY R .  STOCK I N  
TOTAL 

BBLS. M.T. BBLS.  BBLS. M.T. 

42 8.34 

( i) 

( i i )  

BBLS. M.T .  
I 

( i i i )  

BBLS. M.T. BBLS.  BBLS. M.T. 
I I I I I 

P r o x i  mate 

ADM % RM% 0.4 ASH % 9 .3 V M  %18.5 _I FC % - -  71.8 s% 0.40 F S I  6 1/2 

0.6 I 

O i  l a t o m e t e r  

S o f t e n i n g  " C  416  Max. D i l .  "C  475  Max Cont .  % 21 

Max. D i l .  % -16 G. No. = 0.671 

Hardgrove G r i n d a b i l i t y  I ndex  = 93 

I l l  I 42 18 .34  

( f )  Clean M i x  D i s t r i b u t i o n  

ELCO I RAG I ITALSIDER 1 rnuD 
I I.*. %,"I,, . 

B B L S . ~  M . T . ~  B B L S . ~  M . T . ~  BBLSI M.T .  

I 12 I 1 1 4  I I I 

( 1  BBL. Clean Coal Weighs Approx ima te l y  170 Kg.) 

Birtley Engineering 
Ssbridiary oI Great West Steel Indestriei 



n h R i F  

- 1 3 6  - 

PROXIMATE A N A L Y S I S  

R.M. % ASH % V.M.  % F . C .  % 
F . S .  I .  

0 . 4  9.3 18.5 7 1 . 8  6 1 / 2  

ELCO I I IFJ ING L T D .  

H . G .  I .  

9 3  

SAMPLE: C lean Coal - A d i t  N o .  8 

L A B .  NO.:  3789 

S I ZE FRACT I ON 

+ l / 2 "  

T A D L E  66 

C U M U L A T I V E  
WT. % 

3.1 3.1 

WT. % 

1/2" X I /4" 

S I Z E  A N A L Y S I S  

24 .3  1/4" X 8 M  43 .3  
8F1 X 28H 30.2 7 3 . 5  
28H X 6511 

SOFTEN I NG 
TEMP. ( " C )  

12.8 I 8 6 . 3  

MAX \MUM 
D I L A T A T I O N  
TEMP. ( " c )  

475 

MAXIMUM MAX I MUM 
CONTRACTION D I L A T A T I O N  
% % G . - 14 0. 

21 - 1 6  0.671 

I ElIIIEP.AL A N A L Y S I S  OF A S H  I 

H O %  2 

0.38 

C %  H % N %  S %  ASH % 0 D I F F .  % 

80. 8 5  4 .27  1 . 2 9  0.47  9 .31  3.'13 

Bir tle y Engine wing 
Suhsrdrary 01 Great Werl Sreel Inhrtner  

Na 0 % 2 

0 .04  

K20 % MgO % CaO % F 3 0 3  % A l 2 4 %  S i 0 2 %  SO % P 0 % T i 0 2  % 

0.14 0.20 1 .54  1 6.50  29 .92  57 .54  0.21 1.59  1.82 
3 2 5  



ELCO HINING LTD. 

SAMPLE: A d i t  No. 9 

LA6. NO.: 3834 

17.6 

- 137 - 

TABLE 67 

53.7  0.35 8 3  81.2 

I HEAD RA\,I ANALYSIS I 
ASH FUS loti TEMPERATURES ( " C )  

F I .  
R.M. % ASH % V . M .  % F . C .  % S .  % BTO/LB I-1.G. I .  - A T M O S  

I . D .  S f  Hs . 

0.6  24.0 18.5 56.9 0.28 11470 92 
r e d .  I 3 6 5  1445 1465 1465+ 

S I Z E  FRAC. I WT. % 

3/41' x 28t1 1 81.2 

28M X 65M 1 
65M X I O O M  

1 O O M  x 200E'. 

ZOOM x 0 

651.1 X 0 

ASH % 

36.9 

27.0 

11.9 

11.6 

11 .8  

1 1 . 2  

11.4 

Z E  Ah - 
R.M. 9 

1 . 7  

1.9 

RAW ANALYSIS 

1 I CUIIULATIVE 
V.M. % F.C. % S .  % H . G . I .  WT, % 

100.0 3 
I - S i z e  c o n s i s t  o f  raw c o a l  as  r e c e i v e d ,  WT. % +2" = 9 .9% 
I1 - S i z e  c o n s i s t  o f  raw coal c r u s h e d  t o  - 3/4", LIT. % 3/4" X 1 /2  = 1.6% 
I l l  - 65M X 0 o f f  I I  

ASH % 

27.0 

25.3 

25.1 

24.6 

24.1 

Birtle y Engineering. 
Sobsrd#ary a/  Great West Steel lnduiirrer 
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CLIENT I ELCO MINING ISEAMIADIT NO 

DATE I NOV. 1 3 / 7 5  ISIGNED . 

F I G U R E  44 

KEY 

ADIT g 

k8+ 

1.30 1.35 1.40 1.45 1.50 1.55 1.60 1.70 1.80 S G. 

I 
0 10 20 30 4 0  50 60 70 80 90 100 

CUM. WT. % 

100' 

~~ ' BIRTLEY ENGINEERING (CANADA) LTD. 

Calgary, Alberta, 
COAL SCIENCE AND MINERALS TESTING 

Title: 
SIZE AND DENSITY DISTRIBUTION DIAGRAM 
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THE CLASSICAL WASHABILITY CURVES 

A Primary Curve 

B Clean Cool Curve 

C Discord Curve 

D Specific Gravity -Yield Curve 
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BIRTLEY ENGINEERING (CANADA) LTD. 1 

ADIT/SEAM NO.1 ADIT 9 2" x 1/2" ! 

COAL SCIENCE I3 MINERALS TESTING 

CLIENT 1 ELCO 

OAT E I NOV. I I ,  1975 
SIGNED 1 K. M. LAU 

SPECIFIC GRAVITY 
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THE CLASSICAL WASHABILITY CURVES 

Primary Curve 

Clean Coal Curve 

Discard Curve 

Specif ic Gravity -Yield Curve 

t 0.i 5. G. Distr ibution Curve 
1 
J 

. ~. 

r 

SPECIFIC GRAVITY 
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- 147  - 

8 4 . 5  6 . 2  0 . 7  2 0 . 0  73 .1  .46 0 . 0 4  
7 . 3  14 .1  0 . 8  19 .I 6 6 . 0  . 3 7  0 .05  

_ _  8 . 2  57 .9  0 . 8  17. I 2 4 . 2  - -  

ELCO M I N I N G  L T D .  

SAMPLE: A d i t  NO. 9 

L A B .  NO.:  3834 

9 8 4 . 5  6 .2  
5 1 /2  91.8 6 . 8  

100.0 11.0 

- 

_ _  

T A B L E  72 

ANALYSES ON C U I W L A T I V E  FLOATS @ 1.50 S . G .  

0 . 5 2  

0 . 5 7  

0 . 5 5  

P %  

0 . 0 4  

0 . 0 4  

0 .03  

SOFTEN I NG 
TEMP. ( " C )  

428 

41 1 

40 I 

D I 1  

MAX I MUM 
D I L A T A T .  
TEMP. ( " C )  

469 

T A T I O N  T E  

MAX I l lUM 
CONTRACT. 
% 

1 1  

1 3  

18 

MAX I MUM 

- I  I I - -  

-13  I - -  7 1.002 

t- P r o d u c t  

FROTH F L O T A T I O N  T E S T  65M x 0 I 
C u i n u l  a t i ve 

P .  a I F . S . ' I .  1-1 W t  % A s h  % 

F. F. P a r a m e t e r s  - S e e  A d i t  N o .  2 

Birtley Engineering 
S u b s i d m y  01 Great West Stee l  Indcrslnei 



F I G U R E  49 

9.7 % 

-3 /4"xO Raw C o a l  

lTGr---l 

8.0 % 

24.0 % Ash i- 
I 

81.2 % 

22.9 % A s h  

+28rnesh 

I 
50.8 % A s h  

7.7 % 

7.4 % Ash 

1.7 % 

41. I % Ash 

OVERALL YIELD=78 % 
LEGEND:, . 

0 YIELD % VALUES 

w m u r  % 
ASH CONTENT /AIR DRIED/ 

a BIRTLEY ENGINEERING (CANADA) LTD. 

- i t le  
ELCO MINING LTD 

SUMMARY OF BULK WASHING TEST 
ADlT No. 9 

Dale  
DEC. 2 2 / 7 5  

D r a w n  

K.  M. L A U  



BIRTLEY E N G I N E E R I N G  (CANADA) LTD. 

Coal Science & M i n e r a l s  T e s t i n g  D iv .  

ELCO M I N I N G  LTD. 

BULK WASHING DATA 

A D I T / S E A M  3 LAB NO.  3333 DATE OF WASH September 12 ,  1975. 

Raw Coal A n a l y s i s :  Ash % 24.0 - Hardgrove G r i n d a b i l i t y  Index 9 2  

D e l i v e r e d  B u l k  Weight 24.1 M e t r i c  Tons 

Birtle y Engineering 
Subrdrary  ol Great West Sfeellndurtrier 



ELCO M I N I N G  LTD. 

BULK WASHING DATA 

H E A V Y  MEDIUM CIRCUIT 

ADIT /SEAM NO.  9 LAB NO. 3833  

1 .  

2.  

3 .  

4.  

5. 

6 .  

7. 

8. 

9 .  

10. 

1 1 .  

12 

S .  G. o f  Separa t i on  (a )  W a s h a b i l i t y  1.61 

(b )  P l a n t  1 .46  

Feed Ash Conten t  A . D . B .  22.y % 

Clean Coal E s t i m a t e d  Weight 7.25 M . T .  

C lean Coal A n a l y s i s  (A.D.B.) Ash 8 . 6  % F . S . I .  5 1 ' 2  

R e j e c t  E s t i m a t e d  Weight 2.58 M.T. 

R e j e c t  A n a l y s i s  (A.D.B.) Ash 70 % FSI 112 

E s t i m a t e d  3/4" x 28M I n  C i r c u i t  9 . 8 3  M.T. 

A c t u a l  3/4" x 2 8  Mesh f rom 
W a s h a b i l i t y  Data 81.2 % 

Y i e l d  Clean Coal (Weigh ted) :  3 73.8  % 
3 + 5  

Y i e l d  Clean Coal 
( C a l c u l a t e d  Ash Balance) - 6 - 2 c - r  
Y i e l d  Clean Coal ( W a s h a b i l i t y )  

+2" Rock Overs i ze 

74  % 

N i  1 M.T. 

Birtley Engineering 
Ssbrrdrary ol Great Werr Steel lndiirtrrer 



TABLE 73 ELCO M I N I N G  LTO. 

65M x I O O M  10.9 Ll7.Ll 2 1 / 2  a 3 . 1  50.5 
100.0 50.8 

+65M 89.3 7.1 9 89.3 7 . 1  

I O O M  x 0 16.9 52.2 I 

65M x I O O M  4.5 a .3  8 1 1 2  93 .8  7.2 

I O O M  x 0 6.2 1 2 . 3  7 1 / 2  100.0 7.5 

BULK WASHING DATA 

50.8 1 1 / 2  

7 . 4  8 

WATER-ONLY CYCLONE CIRCUIT 

ADIT/SEAM NO.  9 LAB NO. 3O33 

I .  V o r t e x  F i n d e r  C learance (VFC) I .9 C M  0.75 Inches 

2. Feed Pressu re  1 . 4  I K G / C M ~  20 P . S .  I .  

3 .  Feed Rate 23.2 M / H r .  85 I G i M i n  

4. Feed P u l p  D e n s i t y  110-150 g / l .  1 1 - 1 5  % S o l i d s  W / V  

3 

5.  

FEED 

O'FLOW 

U '  FLOW 

S B O  

6. Y i e l d  - T o t a l  W . O .  Cyclone C i r c u i t  = 92 .8  

7. E s t .  Y i e l d  o f  2 8  x 65 Mesh Coal = L t I  . o  
(as  % of 2 8  Mesh x 0 Feed) 



ELCO M I N I N G  LTD. 

BULK WASHING DATA 

FROTH FLOTATION CIRCUIT 

AOIT/SEAM NO. 9 LAB N O .  3833  

TABLE 74 

1 .  

2. 

3.  

Reagents: Kerosene-Methylisobutylcarbinol ( M I B C ) .  

Feed P u l p  D e n s i t y  180-200 g / l  18-20 % S o l i d s  W / V  

Sample A n a l y s i s : -  

- 

FEED 

CONC. 

TAILS 

4. 

5 .  

6. 

7. 

Screen S i z e  

+65M ( . 2 1  C M )  

6 5 M  x I O O M  
(:I5 CM) 

I O O M  x 0 

+ 6 5 M  ( . 2 1  CM) 

6 5 M  x I O O M  
( . I 5  CM) 

I O O M  x 0 

+65M ( . 2 1  CM)  

65M x I O O M  
( . I 5  CM) 

I O O M  x 0 

W t .  % Ash % & 
4%- 57.8 

16.9 40.6 

24.2 I 62.2 

~~ ~~ 

F . S . I .  I Cum 1 Cum I Head 
W t .  % Ash % Ash 

9 I 22.1 1 7.9 I 

1 

1 100.0 33.1 

I m p e l l e r  Type - B i r t l e v  Double Wobble 

Y i e l d  C a l c u l a t e d  (Ash Ba lance)  82.6 % 

Y i e l d  (Washab i 1 i t y )  93 % 

65M x 0 (Washabi 1 i t y )  11.4 % 

F.S. I j 



ELCO M I N I N S  LTO. TABLE 75 

BULK W A S H I N G  DATA 

S .  G. 

A D I T / S E A M  NO. 9 LAB N O .  3833 

IHEAVY M E D I U M  CIRCUIT WATER-ONLY CYCLONE C I R C U I T  (+100M) 

CLEAN COAL RE E CT OVERFLOW UNDERFLOW 

\ I t .  % (Cum W t  8 W t .  % l C " " ,  W t  r W t .  % 1 Cum W t  41 W t .  2 l C u m  W t  p 

Float-Sink f o r  E . P . M .  

c 
-1 .30  NA NA NA t l  A 55.7 55.7 NA NA 

1 .30-1 .40  l l A  FI A NA t IA 29 .1  82 .8  NA NA 

1.40- I .  50 p j ~  N A  NA NA 8 . 6  9 1 . 4  I IA HA 

I I I I I 3 . 4  
1.60-1.70 I NA I NA I NA I NA I 8 

NA NA 

9 6 . 6  NA NA 

94 .8  
I I 1 

1 1 . 5 0 - 1 . 6 0 1  NA 1 NA I NA i NA 1- 
1.70-1 .80  NA NA HA I l A  1 . 1  9 7 . 7  NA NA 

NA NA f lA 0.3 98.0 El A NA I .80- 1.90 'JA 
I IA  NA NA 0 . 2  98 .2  NA NA 

FI A NA 

1.90-2.00 " 

+2.00 N A NA NA NA 1.8 100.0 
w 
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ELCO M I N I N G  LTD. 

BULK WASHING SUMMARY 

ADIT/SEAM N O .  9 LAB. NO. 3833 DATE OF WASH September 12, 1975. 

a )  Raw Coal 

D e l i v e r e d  W t .  = 24.1  M.T. 

Ash % = 24.0 

Hardgrove G r i n d a b i l i t y  Index = 92 

E s t i m a t e d  Washed Weight - - 12.10 1 l . T .  

b) Heavy Media C i  r c u i  t 

E s t i m a t e d  P r o p o r t i o n  o f  +28 Mesh i n  Feed = 81.2 

E f f e c t i v e  S .  G .  - 

Raw Feed 22.9 %Ash  2 F . S . I .  

Clean Coal 8 . 6 x A s h  5 1 / 2  F .S. I .  

R e j e c t  70.0 %Ash  1 /2  F .S. I .  

C a l c u l a t e d  Y i e l d  = 76.7 % 

- 

- 

Weighed Y i e l d  - - 7 3 . 8  % 

c) Water-Only Cyclone c i r c u i t  

Raw Feed 

Ove r f  I ow 

Under f l ow  

1 3 . 6 % A s h  8 1/2 F . S .  

19 .7zAsh  8 1/2 F . S .  

50 .8%Ash  1 1/2 F.S. 

C a l c u l a t e d  Y i e l d  = 92.a 

% o f  +65 Mesh i n  O/F = 44.2 % 

S ieve  Bend O v e r f l o w  7 . 4 % A s h  8 F . S . I .  

d) F r o r h  F l o t a t i o n  C i r c u i t  

Raw Feed 13.OZAsh 8 F.S. 

Concent ra tes  7 . 1 % A s h  8 1/2 F.S. 

Ta i  Is 41 .1xAsh  1 F.S. 

C a l c u l a t e d  Y i e l d  = 82.6 % 

Birtley Engineering 
Sirhrrdiary o l  Great West S l e d  lndurrner 
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STELCO 

BBLS. M . T .  

0 . 6  0.108 

ELCO M I N I N G  LTD. 

BULK WASHING SUMMARY (Cont . )  

I N  

BBLS. M.T. EELS. EELS. M . T .  

25 .9  4 6 . 5  8.37 

S C U R R Y  R .  STOCK 
TOTAL 

TABLE 76 

ADIT/SEAM NO. 9 LAB. N O .  3833 

(e )  Clean Coal M ix  Analyses 

( i )  

( i i )  

( i i i )  

Prox ima te  

ADM % RM% 0 .5  ASH % 6 . 6  VM % - 1 9 . 4 F c  % 7 1 . 5  S %  0 .38  F S I  6 

D i  l a t o m e t e r  

S o f t e n i n g  "C 414 Max. D i l .  O C  401 Max Cont .  % 23 

Max. D i l .  % -18 G. No. = 0.034 

Hardgrove G r i n d a b i l i t y  Index  = 8 4  

( f )  Clean M i x  D i s t r i b u t i o n  

( 1  BBL. Clean Coal Weighs Approx ima te l y  I70 Kg.) 

Birtley Engineering 
Subr,drary o f  Great West Steel lndustr,es 
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P R O X I I I A T E  A N A L Y S I S  

R.M. % ASH % V . M .  % F . C .  % 

0 .5  3.G 19.4 7 1 . 5  

ELCO M I N I N G  L T D .  

SAMPLE: C l e a n  Coal - A d i t  N o .  9 

L A B .  NO.:  3833 

F.S.  I .  H.G. I .  

6 84 

T A B L E  77 

S I Z E  F R A C T I O N  
C U M U L A T I V E  

WT. % WT. % 

I S I Z E  A t d A L Y S I S  

+ 1 /2" 

1/2" x 1/41' 

1/4" X 811 

4.9 4.9 
16.0 20.9 

22.6 43 .5  
81.1 X 281.1 

2311 X 65t l  

65M X 0 

3 1 . 5  75.0 

12.3 8 7 . 3  
12.7 100.0 

0 I L A T A T  I ON T E S T  

S O F T E N I N G  
TEMP.  ( " C )  

MAXIMUM MAXIMUM MAXIMUM 
D I L A T A T I O N  CONTRACTION D I L A T A T I O N  
T E M P . ( " C )  % % G . - I l O .  

414 

I U L T I M A T E  A N A L Y S I S  I 

46 1 23 -13 0.694 

H O %  2 C %  H %  N %  S %  ASH % 0 O I F F .  % 

0 .46 

Birtley Engineering 
Sebrtdisry o f  Great Weft Sleet IndUStrieS 

3 1 . 8 3  4.28 1.27 I 0.47 1 8 . 5 7  3.12 

Na 0 % 2 
0 . 0 8  

K20 % MgO % CaO % F%03 % A 1 2 4 %  S i 0 2 %  SO % P 0 % T i 0 2  % 

0 . 2 5  0 .18  0.67 7.15 3 1 . 6 2 5 6 . 1 4  0 .30  0.77 2.42 
3 2 5  
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SAMPLE: A d i t  No. 10 

LA6. NO.\: 3709 

R . M .  % ASH % 

1 .4  2 3 . 2  

TABLE 78 

A S Y  FUSION TEMPERATURES ("C) 

o x i d .  1445+ - - - 

V . M .  % F.C.  % S .  % BTO/LB 1H.G. I .  AT,,OS 
I . D .  S f  H s .  F I .  

red .  l445+ - 
18.6 56.8 0 .38  11505 - - 

I HEAD RAU ANALYSIS I 

S I Z E  FRAC. WT. % & 
l / 2 "  x 0 * 
28M X 65M I 9 . 4  

65M X I O O M  I 19.1 

200EI x 0 I 2 .6  

65M X 0 1 23.5 

ASH % 

45.4 

- 

29.6  

11.0 

13.2 

11.6 

10.8 

11 .8  

S I Z E  AND RAW ANALYSIS 

R . M .  % 

0 .8  

- 

0 .7  

0.9 

1 . 1  

V . M .  % 

16.9 

- 

18.2 

2 0 . 4  

2 0 . 3  

F.C. % S .  % H . G .  I .  

- I -  I -  
51.5 I 0.29 I 77 

I - S ize  c o n s i s t  of raw  c o a l  as r e c e i v e d ,  \dT. % + 2" = 4.6% 
I I  - S i z e  c o n s i s t  o f  raw coal crushed down t o  - 3/4" 
I l l  - 65M X 0 o f f  I I  

CUMULATIVE 

WT. % 

67.1 

76 .5  

95.6 

97.4 

100.0 

ASH % 

- 

29 .6  

27.3 

24.5 

24.3 

23.9 

Birtley Engineering 
Subsidiary o l  Great West Steel lnduirrier 
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CLIENT ELCO S E A M I A D I T  NO 

DATE OCT, 14, 1975 SIGNED 

I 

FIGURE 50 

AOIT 10 

K L.AU 

KEY 

1.30 1.35 1.40 1.45 1.50 1.55 ' 1.60 1.70 1.80 S G  

80  

90 

w 
3 
t- 
a 

I 

10 2 0  ' 30 4 0  50 60 70 80 90 100 
CUM. WT. % 





THE CLASSICAL WASHABILITY CURVES 

CLiENT 

ADIT/SEAM NO. 

DATE 

SiGNED 

ASH CONTENT % 

2.2 2.1 2.0 1.9 1.8 1.7 1.6 1.5 1.4 1.3 I .2 

SPECIFIC GRAVITY 

ELCO 

QCT-, 8 ,  1975 
ADlT 10 2" x 1/2" 

u. L 4 . b d  



Birtley Engineering 
Subndrary 01 Great West Sfeel lndurfrrer 



THE CLASSICAL WASHABILITY CURVES 

B~RTLEY ENGINEERING (CANADA) LTD. 

0 100 

10 90 

20 80 

30 7 0  

40 60 

5 0  50 

60 40 

70 30 

80 2 0  

90 10 

100 0 
0 10 20 30 40 50 60 7 0  80 90 100 

ASH CONTENT % 

2.2 2.1 2.0 1.9 1.8 1.7 1.6 1.5 1.4 1.3 1-2 

SPECiFlC GRAVITY 

1 

A Primary Curve 

E Clean Coal Curve 

C Discard Curve  

0 Speci f ic  Gravity -Yield Curve 

E +_ 0 I 5. G. Distr ibution Curve 

A Primary Curve 

E Clean Coal Curve 

C Discard Curve  

0 Speci f ic  Gravity -Yield Curve 

E +_ 0.1 5. G. Distr ibution Curve 

0 
C 
5 
i I 
.+ 
s 
vl 

m 

z 
X 

71 

0 
c 
W 
m 

m 
N 

BIRTLEY ENGINEERING (CANADA 1 LTD. 
COAL SCiENCE 8 MINERALS TESTING i 

CLIENT I ELCO I 

SIGNED ! K . , d . A 4 0  I 

AOIT/SEAM N0.i ADIT 10 1/2" x 28M. 1 
j OCT, 14, 1975 DATE 

0 
C 
5 
i 
.+ 
s 

m 
N 



Birtle y Engineering 
Subsidiary o f  Great West Steel Indurlrres 



THE CLASSICAL WASHABILITY CURVES 

A Primary Curve 

B Clean Coal Curve 

C Discard Curve 

D Specific Gravity -Yieid Curve 

E 0.1 S. G. Distribution Curve 

vl 
w 

ASH CONTENT % 

2.2 2-1 2.0 1.9 1.8 1.7 1.6 1.5 1.4 1.3 1.2 

SPECIFIC GRAVITY 

I BIRTLEY ENGINEERING (CANADA) LTD. I 
COAL SCIENCE MINERALS TESTING ~ 

CLIENT ~ ELCO I ~~ 

ADIT/SEAM NO.1 ADlT 10 3/4" x 28 M. 
DATE ~ OCT, 8 ,  1975 
SIGNED 1 K. M. LAU 
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Subrldiary ol Great We$, Steel 



THE CLASSICAL WASHABILITY CURVES 

A Primary Curve 

6 Clean Coal Curve 

C Discard Curve 

D Specific Gravity -Yield Curve 

E 0.1 5 .  G. Distribution Curve 
F 
J 

d 

0 
C 
I , 
* .+ 

ur 

- 
m 
m 
I 

z 
X 
v) 

Tl 

0 c 
P 
m 

wl 
c- 

- 

BIRTLEY ENGINEERING (CANADA) LTD. 1 
COAL SCIENCE e MINERALS TESTING ! 

' ADIT/SEAM N0.I ADlT 10 28M. x 65M. 1 
, 

CLIENT ~ ELCO ! 

SIGNED I z, k 4  Lao 
DATE I O C T ,  8, 1975 i 
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SOFTENING MAXIMUM MAXI t lUM MAXIMUM 
TEMP. ( " C )  D I L A T A T .  CONTRACT. D I L A T A T .  

T E f l P .  ( " C )  % % 

- 41 5 17 -17 

404 471 21 - 4  

400 468 22  22  

TABLE a3 

G . - N O .  

- 

0.899 

1 .ooo 

ELCO M I N I N G  L T D .  

SAMPLE: A d i t  No .  10 

L A B .  NO.:  3709 

S I Z E  
FRAC. 

3 / 4 1 '  x 28r 

I 28M X 6511 

F . S . I .  

3 1 / 2  

7 1/2  

9 

ANALYSES ON CUMULATIVE FLOATS 6' 1.50 S . G .  I 

S %  
- 

0 .37  

0 . 4 8  

0 . 4 7  

P %  
- 

0.05 

0.04  

0.03 

F. F. P a r a m e t e r s  - S e e  A d i t  No. 2 

Birtley Engineering 
Stlhwiiary o f  Great Well  S l e d  lndurrrrer 
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FIGURE 55 

- 3 / 4 " x O  Raw C o a l  

100 % E l -  23.2 % Ash 

I 
t2Emesh 

I 12.7 % 

5.5 % Ash 

OVERALL 
LEGEND; 

YIEL D = 79.9 % 

0 YiE io  % VALUES 

WEIWT % 
Ash% ASH CONTENT fAfR DRIEDI 

a BIRTLEY ENGINEERING (CANADA) LTD. 

!l ie  
ELCO MINING LTD 

SUMMARY OF BULK WASHING TEST 

ADlT No. 10 

DEC. 2 2 / 7 5  I------ K. M. LAU 

D r a w n  



BIRTLEY E N G I N E E R I N G  (CANADA) LTD. 

Coal Sc ience & M i n e r a l s  T e s t i n g  D i v .  

ELCD M I N I N G  LTD. 

BULK WASHING DATA 

ADIT/SEAM 10 LAB N O .  3703 DATE OF WASH September 15 ,  1975. 

Hardgrove G r i n d a b i  1 i t y  Index  Raw Coal A n a l y s i s :  Ash % 23.2 - 
D e l i v e r e d  B u l k  Weight 2 5 . 1  M e t r i c  Tons 

Birtley Engineering 
Scrbrrdrary of Great Wet, Steel lndutlrrer 
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ELCO M I N I N G  LTD. 

BULK WASHING DATA 

H E A V Y  M E D I U M  C I R C U I T  

ADlT /SEAM N O .  10 LAB NO. 3708 

1 .  

2. 

3 .  

4 .  

5 .  

6 .  

7. 

8. 

9. 

10. 

1 1 .  

12. 

S. G. of Separa t i on  (a) W a s h a b i l i t y  I .65 

(b )  P l a n t  1 .GO 

Feed Ash Conten t  A . D . B .  22.6 % 

Clean Coal E s t i m a t e d  Weight 8.5  M . T .  __- 

Clean Coal A n a l y s i s  (A.D.B.) Ash E . 8  % F . S . I .  8 

R e j e c t  E s t i m a t e d  Weight 2.35 M.T.  

R e j e c t  A n a l y s i s  (A.D.B.) Ash 7 5 . 2  % FSI 

E s t i m a t e d  3/4" x 28M I n  C i r c u i t  (3+5)  

A c t u a l  3/4" x 28 Mesh from 
W a s h a b i l i t y  Data 

Y i e l d  Clean Coal (Weigh ted) :  3 
3 + 5  

Y i e l d  Clean Coal 
( C a l c u l a t e d  Ash Ba lance)  - 6 - 2 

r - i i  

Y i e l d  Clean Coal ( W a s h a b i l i t y )  

+2" Rock Overs i ze  

1 1 . 4 5  I1.T. 

67. I D/ 

7 4 . 2  % 

79 .2  % 

76 % 

N i  1 M.T.  

Birtley Engineering 
Sohtrdrrry ol Grea t  Weit Steel Indort rw.~  



TABLE 84 

F E E D  

Screen S i z e  W t .  % Ash % F . S . I .  Cum Cum Head Head 
W t .  % A s h  % Ash  F . S . I .  

+ 6 5 M  ( . 2 1  CM) 55.9 1 2 . 2  8 112 55.9  12.2 

6 5 M  x I O O M  11.5  1 2 . 3  8 11% 67.4  1 2 . 2  1 4 . 6  7 
( . I 5  CM) 

I O O M  x 0 
3 2 . 6  16 .0  6 1 / 2  100.0 1 3 . 5  

+65M 46.0 8.2 8 1 / 2  46.0 8 . 2  

6. Y i e l d  - T o t a l  W . O .  Cyclone C i r c u i t  = 9 3 . 2  

7. E s t .  Y i e l d  o f  2 8  x 65 Mesh Coal = 42.9 
(as  % o f  28  M e s h  x 0 Feed) 

Birtley Engineering 
Sebsid;ary 01 Great West S l ~ d  Indarlr;er 



- 172  - 

Screen S i z e  

TABLE 85 ELCO M I N I N G  LTD. 

BULK WASHING DATA 

FROTH FLOTATION CIRCUIT 

A D I T / S E A M  NO. 10 LAB N O .  370; 

1 .  

2. ' Feed P u l p  D e n s i t y  80-150 g / l  8-10 % Sol i d s  W / V  

3 .  SampIe Analysis:- 

Reagents : Ke rosene-Me t h y 1  i s o b u t y  1 ca r b i  no1 ( M I  BC) . 

W t .  % Ash % F . S . I .  Cum C urn Head 
W t .  % Ash % Ash 

FEED 

- 
CONC. 

.__ 

TAILS 

- 

IOOM x 0 

+65M ( . 2 1  CM) 

I 

59.9 1 6 . 5  6 1 / 2  100.0 1 3 . 3  

18.1 4.6 9 18.1 4 . 6  
65M x I O O M  
(. 15 CM) 14.5 4.4 9 32 .6  4 . 5  5 . 5  

I O O M  x 0 

+65M ( . 2 1  CM) 

65M x I O O M  
( . I 5  CM) 

I O O M  x 0 

4. I m p e l l e r  Type - B i r t l e y  M u l t i  Wobble 

5. Y i e l d  C a l c u l a t e d  (Ash Ba lance )  76.8 % 

6. Y i e l d  ( W a s h a b i l i t y )  58 % 

7. 65M x 0 (Washabi l i t y )  23.5 % 

67.4 6 . 3  8 1 / 2  100.0 5 . 7  

56.1 26.2 3 1 / 2  56.1 2 6 . 2  

20.0 30.4 2 1 / 2  76.1 27.3 34.0 

23.9 54 .4  I I / Z  100.0 33.8 

F .S.  I 

Birtley Engineering 
Scihswf,rary 01 Grear Werf Slecl lndurlr ier 
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\ I t .  % 

N A  

E L C O  M I N I N G  L T D .  

B U L K  W A S H I N G  D A T A  

Cum W t  2 

E: A 

L A B  N O .  3708 - A D I T / S E A M  NO. 10 

W t .  % 

5 5 . 7  

F l o a t - S i n k  for  E . P . M .  

Cum b/t 2 W t .  % Cum W t  % 

55.7 1 4 . 7  1 4 . 7  

S. G. 

- 1 . 3 0  
~ 

1 .30-1 .40  
1.40-1 S O  

1.50-1 .60  

1 . 6 0 -  I .  70 

I .  70- I .  80 
1 .80-1 .90  
1 .90 -2 .00  

+2.00 

C L E A N  C O A L  

N A  I NA 

NA I N A  

N A  I N A  

RE.IEC1 

W t .  % 

1 .2  

0 .8  

0 . 3  
0.1 

1 . 1  

5.5 
5 . 5  
5.6 

79.9  - 

Cum W t  % 

; . 2  

2 . 0  

2 . 3  
2 .4  

3.5 
9.0 

1 4 . 5  
20.1 

100.0 

TABLE 86 

WATER-ONLY CYCLONE C I R C U I T  ( + I O O M )  I 
OVERFLOW I UNDERFLOW I 

I I 

27 .8  I 87.5 6 . 9  

52.7 

3'1.1 

'43.9 3 100.0 

Birtley Engineering 
Sobsidrdry 01 Great West Steel Indestrres 
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Title: 
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ELCO M I N I N G  LTD. 

BULK WASHING SUMMARY 

ADIT/SEAM NO. 10 LAB. N O .  3708 DATE OF WASH September 15, 1975. 

a) Raw Coal 

D e l i v e r e d  W t .  - - 25.1 H.T. 

Ash % - - 23.2 % 

Hardgrove G r i n d a b i l i t y  Index  - 

E s t i m a t e d  Washed Weight - - 17.1 

- 

b) Heavy Media C i r c u i t  

E s t i m a t e d  P r o p o r t i o n  o f  +28 Mesh i n  Feed = 67.1  

E f f e c t i v e  S. G. - 

Raw Feed 22.6 %Ash  4 112 F.S . I .  

Clean Coal 8.8 %Ash  8 F . S . I .  

R e j e c t  - 75.2 % A s h  112 F.S. I .  

C a l c u l a t e d  Y i e l d  = 79.2 

Weighed Y i e l d  - - 74.2 

I . 9 1  - 

2 

c )  Water-Only Cyclone C i r c u i t  

Raw Feed 14.6 %Ash  7 F.S. I .  

Ove r f  1 ow 11 .6XAsh  6 1 /2  F . S . I .  

Un de r f  1 ow 55.4 %Ash  1 F . S . I .  

C a l c u l a t e d  Y i e l d  = 9 3 . 2  
% o f  +65 Mesh i n  O/F = 46.0 

S ieve  Bend O v e r f l o w  7 . 5  %Ash 8 1 / 2  F .S . I .  

d) F r o t h  F l o t a t i o n  C i r c u i t  

Raw Feed 12.1 %Ash 6 F.S .  I .  

Concent ra tes  5 . 5 % A s h  8 112 F.S . I .  

Ta i  Is 3'1.0 %Ash  1 112 F.S. I .  

C a l c u l a t e d  Y i e l d  = 76.8  % 

Birtley Engineering 
Sirbrrdrary ol Greai Weri Steel  Inhurtnei 



ELCO M I N I N G  LTD. 

BULK WASHING SUMMARY (Con t . )  

RAG 

BBLS.  M.T .  

14 2.57 

TABLE a7 

STELCO 
ELCO 

lTALSIDER C . C .  COMP. 

BBLS.  M.T. BBLS. M.T. BBLS.  M . T .  

14  2.57 4 0.73 0 . 6  0.110 

AD1 T/SEAM NO. 10 n1 LAB. NO. 3708 

S C U R R Y  R .  

BBLS.  M.T. 

(e)  Clean Coal M i x  Analyses 

I N  
STOCK TOTAL 

BBLS.  BBLS. M.T.  

2 0 . 4  53 9 . 7 2  

( i)  

( i i )  

( i i i )  

Prox ima te  

ADM % RM% 0 . 6  ASH % 9 . 2  VM % - 2 0 . 9 ~ ~  % 6 9 . 3  s% 7 1/2~sl 

D i  l a t o m e t e r  

S o f t e n i n g  'C 416 Max. D i l .  'C 4 7 4  Max Cont.  % 20 

Max. D i l .  % -16 G. No. = 0 .630  

Hardgrove G r i n d a b i l i t y  Index = 8 2  

( f )  Clean M i x  D i s t r i b u t i o n  

( I  B B L .  Clean Coal Weighs Approx ima te l y  170 Kg.) 

Birtley Engineering 
S"brrd,r.ry O f  crea ,  werr Steel I"d"*lner 



ELCO M I N I N G  LTO. 

SAMPLE: C lean C o a l  - A d i t  N o .  10 

L A B .  N O . :  3708 

P R O X I I I A T E  ANALYSIS 

R.M. % ASH % V.M. % F . C .  % 

0 .6  9.2 20.9 69.3 

T A B L E  88 

F . S . I .  H . G .  I .  

7 1/2 82 

S I Z E  F R A C T I O N  

I S I Z E  A N A L Y S I S  I 
C U M U L A T I V E  

WT. % WT 2 

l/2" X I /4" 
I + I / 2 "  1 4.8 I 4.8 I 

12.9 1 I 1/4" X 811 

17.7 

I 8 M  X 28M I 40.1 I 30.5 1 
2011 X 691 11.2 91.7 

D I L A T A T  I ON T E S T  I 

65M X 0 

SOFTEN I NG 
TEMP. ( " C )  

3.3 100.0 

MAX I MUM MAXIMUM MAXIMUM 
D I L A T A T I O N  CONTRACTION D I L A T A T I O N  
T E M P . ( " C )  1 %  1 % 

1 G . - 1.1 0 . 1 
474 2 0  -16 0.630 

H O %  2 C %  H % N %  S %  A S H  % 0 D I F F .  % 

0;52 80.34 4.41 I 1.33 0.44 9.29 3.62 

' X  4 

Na 0 % 2 
0.06 

B i d e  y Enpineering 
Subridiary 01 Creal War1 Sled Induifrres 

K20 % MgO % CaO % F503 '2 A l 2 $ %  SiO,% SO % P 0 % T i 0  % 3 2 5  2 
0.13 0.27 0.63 8.29 28.46 56.56 0.35 0.62 1.34 
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SAMPLE: A d i t  No. 12 

HEAD RAW ANALYSIS 

R.M. % ASH % V . H .  % F.C. % S. % BTO/LB 1 i . G .  I .  - A T M O S  A S H  FUSION T E l l P E R A T U R E S  ( " C )  
1 .0 .  S f  Hs . F I .  

o x i d .  1470 1117o+ - - 
~ 

0 . 6  42.5 17 .0  39.9 0.55 8225 74 

S I Z E  AND RAW ANALYSIS 

S I Z E  FRAC. 

2" x I /2" 

1/2" x 0 

3/4" X 28H 

28M X 65M 

6511 X I O O M  

IOOM x 200) 

ZOOM x 0 

65M X 0 

71.7 

71.4 

- 

8.7 

2.6 

5.2 - 
4.1 

A S H  % 

60.6 

3 1 . 0  

411.3 

2 0 . 4  

19.2 

17 .5  

I E . 5  

17.9 

R.11. '2 

1 . 1  

- 

0 . 7  

0.8 

0.8 

V . M .  % 

15.1 

16.6 

20.0 

20.4  

E . C .  % 
__ 

2 3 . 2  

58.8 

5 0 . 9  

s .  % 

0 .63  

0.59  

0.66  

0.91 

H.G.  I .  

58 

73  

126 

I - S i z e  c o n s i s t  of  r a w  coal  as r e c e i v e d ,  WT. % + 2" = 10.6% 
I I - S i z e  c o n s i s t  o f  raw coal  crushed t o  - 3/4",  3/4" X l / 2 "  = 1.5% 
I l l  - 65M X 0 o f f  I1 

CUllULAT I V E  - 
WT. % 
- 

28 .3  

100.0 

79. 

eo. 1 

90 .7  

- 

95.9 

100.0 

- 

ASH % 

60.6 

39.4  

44 .3  

41.9 

41 .3  

40.0 

39 .1  

- 

Birtley Engineering 
Subsidiary 01 Great West Steel lndirrtriei 
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FIGURE 5 7  

- 
CLIENT ELCO SEAM/ADIT NO ADIT 12 

DATE OCT, 14, 1975 SIGNED K t,i Law 

KEY 

1.30 1.35 1.40 1.45 1.50 1.55 1.60 1.70 1.80 S.G.  

3/4" 

28M. 

65M. 

I 
10 2 0  30 4 0  5 0  60 70 80 90 100 

CUM. WT. % 
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THE CLASSICAL WASHABILITY CURVES 

A Primary Curve 

B Clean Coal Curve 

C Discord Curve 

D Specific Gravity -Yield Curve 

E ? 0 I S G Distribution Curve 

'T1 

R c 
P 
m 

- 

BIRTLEY ENGINEERING (CANADA) LTD. 
COAL SCIENCE 8 MINERALS TESTING 

~ CLIENT I ELCO 

ASH CONTENT % 

21 2.0 I .9 1.8 1.7 1-6 1.5 1.4 1.3 1.2 2.2 

SPECIFIC GRAVITY 





THE CLASSICAL WASHABILITY CURVES 

2.2 2- I 2.0 1.9 1.8 1.7 1-6 1.5 1.4 1.3 1.2 

0 

SIGNED ~ K. d. XAU I 

10 

2 0  

30 

70 

80 

90 

100 

ASH CONTENT % 

A Primary Curve 

E Clean Coal Curve 

C Discard Curve 

D Specif ic Gravity -Yield Curve 

E ?i 0 I 5 .  G. Distr ibution Curve 

- 
i5 
W 

. - 

i 
3 
s. 

m 
w 

A Primary Curve 
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BIRTLEY ENGINEERING (CANADA) LTD. 1 
COAL SCIENCE 8 MINERALS TESTING j 

CLIENT 1 ELCO j 

ADIT/SEAM NO.1 ADlT 12 112"~  28M. i 
DATE 1 OCT, 10, 1975 

1 BIRTLEY ENGINEERING (CANADA) LTD. I 
COAL SCIENCE 8 MINERALS TESTING j 

CLIENT 1 ELCO j 

ADIT/SEAM NO.1 ADlT 12 1/2"x 28M. 
DATE 1 OCT, 10, 1975 



W 
N 



THE CLASSICAL WASHABILITY CURVES 

3 
3 
n 

ASH CONTENT % 

2.2 2-1 2.0 1.9 1.8 1.7 1.6 1.5 1.4 1.3 1.2 

SPECIFIC GRAVITY 

A Primary Curve 

B Clean Coal Curve 

C Discard Curve 

D Specific Gravity -Yield Curve 

E f 0.1 S. G. Distribution Curve 

- 
~ 

i 

0 
C 
5 
z I 
3 - 
s vl 

ur 
03 

z 
X 
VI 

I 

7 

0 c 
W rn 
0 
0 

- 

BIRTLEY ENGINEERING (CANADA) LTD. 
COAL SCIENCE a MINERALS TESTING 

CLIENT 1 ELCO 
ADIT/SEAM NO.! ADlT 12 3/4" x 28M. 

j OCT, 10, 1975 DATE 

SIGNED I K. d .  Leu I 
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SIGNED 

THE CLASSICAL WASHABILITY CURVES 

K. M. 2.2 2- I 2.0 1.9 

ASH CONTENT % 

1.8 1.7 I .6 1.5 1.4 1.3 I .2 

SPECIFIC GRAVITY 

Primary Curve 

Clean Coal Curve 

Discard Curve 

Specif ic Gravity -Yield Curve 

k 0.1 S. G. Distr ibution Curve 



ELCO M I N I N G  LTO.  

SAMPLE: A d i t  No. 12 

L A B .  NO.:  3788 

S %  

ANALYSES ON C U t l U L A T I V E  F L O A T S  @ 1 .50  S.G.  1 
SOFTEN l t l G  

P %  I- TEMP. ( " C )  FRAC. F . S . 1 .  

l l 4 X  I i l U M  MAX I IIUP HAX I Hut4 
D I L A T A T .  COIITRACT. [ I I L A T A T .  
TEMP. ( " C )  % % 

456 23  8 

447 20 45 

I 2" x 1 /2 "  I 8 

G . - N O .  

0.969 

1.028 3/4" x 23M y I& 1.08 0 . 0 4  402 

0 . 8 5  1 0 .06  1 399 

459 

0 .91  1 0 . 0 5  I 387 

22 62 1 . 0 3 3  

F. F. P a r a m e t e r s  - S e e  A d i t  N o .  2 

Eirtley Engineering 
Subridrary of Great Werr Steel lndvrlriei 
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5.3 % 

9.2 %Ash 

7.3 % 

I 9.5 %Ash 

OVERALL Y/ELD= 54.1 % 
LEGEND : 

0 r / E m  % VALUES 

w E i m r  % 
ASH CONTENT (AIR DR/ED/ 

a EIRTLEY ENGINEERING (CANADA) LTD. 

-i t le  
ELCO MINING LTD. 
SUMMARY OF BULK WASHING TEST 
ADlT No. 12 

DEC. 2 2 / 7 5  I 
Drawn 

K. M. LAU 



BIRTLEY E N G I N E E R I N G  (CANADA) LTD. 

Coal Science & M i n e r a l s  T e s t i n g  D i v .  

P 

ELCO M I N I N G  LTD. 

BULK WASHING DATA 

T/SEAM 12 LAB NO. 3787 0 TE F WASH sc - m b e r  6,  1375. 

Raw Coal A n a l y s i s :  Ash !% 4 2 . 2  - Hardgrove Gr indab i  1 i t y  Index  7 4  

D e l i v e r e d  B u l k  Weight 50.3 M e t r i c  Tons 

Birtley Engineering 
Sabsrd;arary 01 Great West Stee l  1ndvrfr;er 
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ELCO M I N I N G  LTD. 

BULK WASHING DATA 

HEAVY MEDIUM C I R C U I T  

ADlT /SEAM NO. 1 2  LAB NO. 3787 

I .  S .  G. o f  Separa t i on  (a )  W a s h a b i l i t y  1 .53  

( b )  P l a n t  1.47 

2. Feed Ash Conten t  A . D . B .  38.9 % 

3. Clean Coal E s t i m a t e d  Weight 8 . 4 4  M. T 

4.  

5. 

6 .  

7. 

8. 

9. 

10. 

I I .  

12 .  

C lean Coal A n a l y s i s  (A.D.B.) Ash 8 .2  % F.S. I .  9 

R e j e c t  E s t i m a t e d  Weight 8 . 7 3  M . T .  

R e j e c t  A n a l y s i s  (A.D.B.) Ash 7 2 . 5  % FS I  1 / 2  

E s t i m a t e d  3/4" x 28M I n  C i r c u i t  (3+5)  17.17 M.T. 

A c t u a l  3/4" x 28  Mesh f rom 
W a s h a b i l i t y  Data 7 9 . 4  % 

Y i e l d  Clean Coal (Weigh ted) :  3 49.2  % 
3 + 5  

Y i e l d  Clean Coal 
( C a l c u l a t e d  Ash Ba lance)  - 6 - 2 c - 7  
Y i e l d  Clean Coal ( W a s h a b i l i t y )  

+2" Rock Overs i ze  

% - 5 2 . 3  

46 2 

. 716  M.T.  

Birtley Engineering 
Subrrdrary ol Great  Werf Steel Indurlrres 
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T A R E  95 ELCO MINING CTD. 

BULK WASHING DATA 

WATER-ONLY CYCLONE CIRCUIT 

ADIT/SEAM NO. 12 LAB NO. 3787 

1 .  V o r t e x  F i n d e r  C learance (VFC) 3 .2  C M  1 1 / 4  Inches 

2. Feed Pressu re  1 .4  IUG / C  M’ 20 P . S .  I .  

3. Feed Rate 23.2 M /H r .  85 I G / M i n .  

4. Feed P u l p  D e n s i t y  110-150 g / l .  17-15 % S o l i d s  W / V  , 

3 

6 .  Y i e l d  - T o t a l  W . O .  Cyclone C i r c u i t  = 78 .6  

7. E s t .  Y i e l d  o f  2 8  x 65 Mesh Coal = 25.9 ( e s t i m a t e d )  
(as  % o f  2 8  Mesh x 0 Feed) 

Birtley Engineering 
Subrtdrary ol Great West Slcel  I n d a r l r k r  
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ELCO M I N I N G  LTO. 

BULK WASHING DATA 

TABLE 96 

FROTH FLOTATION CIRCUIT 

A D I T / S E A M  NO. 12 LAB NO. 3787 

1 .  Reagents: Kerosene-Methyl  i s o b u t y l c a r b i n o l  (MIBC). 

2 .  Feed P u l p  D e n s i t y  159-220 g / l  15-22 % S o l i d s  W / V  

3. Sample A n a l y s i s : -  

4 .  I m p e l l e r  Type - 

5. Y i e l d  C a l c u l a t e d  (Ash Ba lance)  67.0 % 

6. Y i e l d  ( W a s h a b i l i t y )  % 

7. 65M x 0 (Washabi l i t y )  % 

Birtley Engineering 
Svhsidrary of Great Werl Steel lnduitrrei  
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- 
- 
- 

ELCO M I N I N S  L T O .  

B U L K  WASHING DATA 

- 5.3 47.0 5 .7  25.4 0 . 9  96.2 
- 5 . 6  52 .6  0 .9  97 .1  6.4 31.8 
- 47.4 100.0 68.2 100.0 2 . 9  100.0 

- L A B  N O .  3737 - A D I T / S E A M  NO. 12 

F l o a t - S i n k  f o r  E . P . M .  

S. G. 

- 1 . 3 0  

I .  30- 1.40 

1.40-1.50 

1.50-  1.60 
1 .60-1 .70  
I .  70- 1.80 

1.80-1.90 

1.90-2.00 

t2.00 

T A B L E  97  
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FIGURE 63 
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SPECIFIC GRAVITY ( 1  cm = 0.1 s.g.1 

50  

60 

70 

75 

80 

90 

100 

a EIRTLEY ENGINEERING (CANADA) LTD. 

J A N .  6 /76 

Ti t le :  
ELCO MINING LTD. 
SUMMARY OF BULK WASHING TEST 
ADlT 12 

Drown I K. M. L A U  
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ELCO M I N I N G  LTD. 

BULK WASHING SUMMARY 

ADIT /SEAM NO. 12 LAB. NO. 3787 DATE OF WASH September 6,  1975. 

a )  Raw Coal 

D e l i v e r e d  W t .  = 50.3 

Ash % = 42.2 

Hardgrove G r i n d a b i l i t y  Index  = 74 
E s t i m a t e d  Washed Weight = 21.6 

b) Heavy Media C i r c u i t  

E s t i m a t e d  P r o p o r t i o n  o f  +28 Mesh i n  Feed = 7 9 . 4  

E f f e c t i v e  S .  G. = 1 . 4 5  
Raw Feed 38.9  %Ash  5 1/2 F .S. I .  

Clean Coal 8 . 2  % A s h  9 F . S .  I .  

R e j e c t  72.5 %Ash  1 /2  F .S. I .  

C a l c u l a t e d  Y i e l d  = 52.3 

Weighed Y i e l d  - - 49.2 

__ 

1) Water-Only Cyclone c i r c u i t  

Raw Feed 

Ove r f  1 ow 

Unde r f  1 ow 

C a l c u l a t e d  Y i e l d  = 78.6 

% o f  +65 Mesh i n  O/F = 3 3  ( e s t i m a t e d )  

S ieve  Bend O v e r f l o w  

d) F r o t h  F l o t a t i o n  C i r c u i t  

Raw Feed 

Concent ra tes  

Ta i  Is 

C a l c u l a t e d  Y i e l d  = 67.0 

24.8 % A s h  8 F.S. I .  

16.9 %Ash 8 1/2 F . S . I .  

53 .8  %Ash 1 F . S . I .  

9 . 2  %Ash 9 F. s. i . 

18.8 % A s h  3 1 / 2  F . S . I .  

9.5 %Ash  9 F.S. I .  

37.7 %Ash 5 1/2 F.S. I .  

Birtley Engineering 
Sabrrd,arv ol G r p a  Werl Steel lnduslner 
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ELCD M I N I N G  LTD. 
T A B E  98 

BULK WASHING SUMMARY (Cont.)  

A D I T / S E A M  NO.  12 LAB. N O .  3787 

(e)  Clean Coal Mix  Analyses 

S C U R R Y  R .  

BBLS. M.T.  

( i )  

( i i )  

I N  
STOCK TOTAL 

BBLS. B B L S .  M . T .  

11.22 28.4 66 

( i i i )  

B B L S .  

P r o x i  mate 

AOM % RM% 0.4 ASH % 9.8 VM % __ 21.6FC % 68.2 S %  0.68 F S I  9 

M.T 

D i  l a t o m e t e r  

S o f t e n i n g  "C 398 Max. D i l .  " C  461 Max Cont. % 12 

Max. D i l .  % 78 - G .  No. = 1 .057 

Hardgrove G r i n d a b i l i t y  Index = 99 

( f )  Clean M ix  D i s t r i b u t i o n  

I TALS I D E R  h: STELCO 

B B L S . 1  M . T .  

0.6 10.102 

( 1  BBL.  Clean Coal Weighs Approx ima te l y  170 Kg.) 

Birtle y Engineering 
Subsrdrary ol Great West Steel lndurirrer 



ELCO M I N I N G  L T D .  

SAMPLE: C lean Coal - A d i t  N o .  12 

L A B .  NO.:  3787 

PROXIMATE A N A L Y S I S  

R.M. % ASH % V.M. % F.C. % 

0 . 4  9.8 21 .6  6 8 . 2  

T A B L E  99  

F . S .  I .  H.G.  I .  

9 99  

S I Z E  F R A C T I O N  

I S I Z E  A N A L Y S I S  I 
C U M U L A T I V E  

WT. % WT P 

1/2" X 1 / 4 "  12.6  1 5 . 1  

1/4" X 811 

811 X 2 8 M  

2811 x 6 5 ~  1 2 . 0  8 6 . 6  
65b1 X 0 1 3 . 4  100.0 

H O %  C %  2 

0 .46  73.36 

SOFTEN I NG 
TEMP. ( " C )  I- 

tl % N % S %  A S H  % 0 D I F F .  % 

4.119 1 .45  0 . 7 h  9 . 7 3  3 .  I7  

D I L A T A T  t ON T E S T  

MAX I MUM MAXIMUM MAX I MUM 

G .  -1.10. 

46 I 1 .057 

Na 0 % 2 

0 . 0 4  

I U L T I M A T E  ANALY S I S  I 

K 0 % MgO % CaO % F y 0 3  % A l 2 4 %  SiO,% SO % P 0 % T i 0 2  % 2 3 2 5  
0 . 3 4  0 .20  0 .58  5.50 26 .08  61 .68  0 . 3 3  1 .09  2.31 
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SAMPLE: A d i t  No. 13 

LAE. No.:  4026 

R.M. % 

0.8 

TABLE 100 

ASH F U S I O N  TEf lPERATURES ("C) 
F I .  ASH 2 V . M .  % F .C .  '% 5 .  % BTO/LE 1 i . G . I .  -ATf,OS I . D .  S f  H s .  

o x i d .  1430 1470 1470+ - 
red .  1395 I 4 6 5  1470+ - 57.1 13.7 28.11 0 .74  6145 74 

I HEAD RA\./ A N A L Y S I S  I 

S I Z E  AND RAW A N A L Y S I S  

2" x 1/21' 19.3 

l / 2 "  x 0 * 
28M X 65M I 7.4 

65M X I O O M  I 2 .3  

100H x *oof, j  :;; 
2001.4 x 0 

65M X 0 1 9 . 6  

ASH '% 

80.4 

68 .7  

35.4 

33.5 

32.4 

33.3 

33.0 

R.M.  % 

0 .9 

1 . D  

0 .9  

0 .9  

V.M. % 

9 . 1  

11.6 

1 8 . 2  

19. I 

F . C .  % 

9 . 6  

18.7 

45.5 

- 

117.0 

s .  % 

0.58  

- 

0.65 

1.02 
- 

- 

1.18 

I CUIIULATIVE 

- I -  
9n.4 p 

100.0 

I - S i z e  c o n s i s t  o f  raw coal  as r e c e i v e d ,  WT. '% + 2" = 17.6% 
I I - S i z e  c o n s i s t  of r a w  c o a l  c rushed t o  -3/4" ,  L!T. % 3/4" X 1/2" = 1.5% 
I I I  - 651.1 X O o f f  I I  

ASH % 

68.7 

66 .0  

65'. 1 

63.9  

62.8 

Birtley Engineering 
Subsidiary o l  Great Weft Steel lndvrtrrer 
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FIGURE 64 

CLIENT 

DATE 

KEY 

ELCO SEAM/ADIT NO ADlT 13 

K M L A U  NOV. 1 1 ,  1975 SIGNED 

1 3 0  135 140  145 150 155 160 170 180 S G  

c 

I 
0 10 2 0  30 4 0  50 60 70 60 90 100 

CUM. WT. % 

100' 
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THE CLASSICAL WASHABILITY CURVES 

Primary Curve 

Clean Coal Curve 

Discard Curve 

Specific Gravlty -Yield Curve 

0.1 S. G. Distribution Curve 

I 

N 
0 
N 

BIRTLEY ENGINEERING (CANADA) LTD. I 
COAL SCIENCE 8 MINERALS TESTING I 
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Birtley Engineering 
Subsidiary of Great Werl S ~ e e l  Indurfrrer 
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THE CLASSICAL WASHABILITY CURVES 

ASH CONTENT % 

2.2 2- I 2.0 1.9 1.8 1.7 1.6 1.5 1.4 1.3 1 2  

DATE 1 NOV. 12, 1975 
SIGNED ] K. M. LAU 

SPECIFIC GRAVITY 
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ELCO M I N I N G  L T D .  

SAMPLE: A d i t  NO. 13 

LAB.  NO.: 4026 TABLE 105 

I ANALYSES ON C U t l U L A T I V E  FLOATS @ 1.50 S . G .  

FRAC. 

2'' x 1 / 2 "  8 1 / 2  0 .97  

3 /4"  X 23M 9 M 

D I L A T A T  I O N  TEST 

P %  
- 
0.07 

0 .06  

0.04 

396 

395 I 459 I 26 I 77 

G.-NO. 

1 .045 

1.039 

1.046 

F. F. P a r a m e t e r s  - See A d i t  N o .  2 

Birtle y Engineering 
Subrrdiary 01 Great Werl Sfee l  Indvrtnes 



- 2 1 0  - 

- 3 / 4 " x O  Raw C o a l  

100 % 

57.1 % Ash 

F I G U R E  69 

1.5 % 

28.3 % Ash 

2.7 % 

OVERALL YIELD= 33.9 % 

L E GEND : 

0 YIELD % VALUES 

WEIGH J % 
ASH CONTENT /AIR DRIEDI 

a EIRTLEY ENGINEERING (CANADA) LTD. 

7tle 
ELCO MINING LTD 

SUMMARY OF BULK WASHING TEST 

ADIT No. 13 

DEC. 2 2 / 7 5  

Drawn 

K. M. L A U  
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BIRTLEY E N G I N E E R I N G  (CANADA) LTD. 

Coal Sc'ience & M i n e r a l s  T e s t i n g  D iv .  

ELCO M I N I N G  LTD. 

BULK WASHING DATA 

AD1 T/SEAM 1 3  LAB NO. 4025 DATE OF WASH October 6,  1975. 

Raw Coal A n a l y s i s :  Ash % 57.1 Hardgrove Gr indab i  I i t y  

D e l i v e r e d  B u l k  Weight 29.4 M e t r i c  Tons 

I n d e x  7 4  

B i d e  y Engineering 
Sebsrdrary oI Grear Werl Slee t  Indmtrrei  



ELCO M I N I N G  LTO. 

BULK WASHING DATA 

HEAVY M E D I U M  CIRCUIT 

ADlT /SEAM NO. 13 LAB NO. 4025 

1 .  

2. 

3. 

4 .  

5.  

6. 

7. 

8. 

9. 

10. 

1 1 .  

12. 

5 .  G. o f  Separa t i on  ( a )  W a s h a b i l i t y  I .56 

(b )  P l a n t  1 . 4 4  

Feed Ash Conten t  A . D . B .  54.8 % 

Clean Coal E s t i m a t e d  Weight 2.21 M.T. -___ 

Clean Coal A n a l y s i s  (A.D.B.) Ash 9.2 % F.S.I. 8 1 1 2  

R e j e c t  E s t i m a t e d  Weight 8.39 M.T.  

R e j e c t  A n a l y s i s  (A.D.B.) Ash 77 .9  % F S I  1 / 2  

E s t i m a t e d  3/4" x 28M I n  C i r c u i t  (3+5) 10.60 M.T .  

A c t u a l  3/4" x 2 8  Mesh f rom 
W a s h a b i l i t y  Data 83 .0  % 

Y i e l d  Clean Coal (We igh ted ) :  3 20.8 % 
3 + 5  

Y i e l d  Clean Coal 
( C a l c u l a t e d  Ash Ba lance)  - 6 - 2 3 3 . 6  % - 6-4 
Y i e l d  Clean Coal (Washabi 1 i t y )  

+2" Rock Overs i ze  

24 P 

1.63 M . T .  

Birtley Engineering 
Sahrrdrarv " I  Great Werl Steel Indvrtrrer 
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W t .  % 

TAELE 106 ELCO M I N I N G  LTD. 

BULK WASHING DATA 

WATER-ONLY CYCLONE CIRCUIT 

ADIT/SEAM N O .  13 LAB NO. 4025 

A s h  % Ash F . S . I .  

1 .  

2 .  

3. 

4. 

5 .  

-1 39 .5  40.4 

0 ' FLOk 

U'  FLOh 

6 

6 .  

7. 

43.8 
6 0 . 2  

100.0 

V o r t e x  F i n d e r  C learance (VFC) 7.0 C M  2 3 / 4  Inches 

Feed Pressu re  1 . 4  IUG/CM2 20 P . S .  I .  

Feed Rate 23.2 M / H r .  85 IG/Min. 

Feed P u l p  D e n s i t y  120-170 g / l .  12-17 % S o l i d s  W / V  

Sample A n a l y s i s  :- 

3 

8 .7  
9.2 14.7 9 

13.6 

Screen S i z e  

+65M ( .21  C M )  

65M x I O O M  
( . I 5  CM) 

I O O M  x 0 

+65M 
65M x I O O M  

I O O M  x 0 

+65M 

65M x I O O M  

I O O M  x 0 

+65M 
65M x I O O M  

I O O M  x 0 

W t .  % Ash % F . S . I .  G 
1 1 . 3  I 34.6 1 7  

26.9 1 40.3 I 5 1 / 2  * 
39.8 20.1 

74 .2  I - I - 

Cum I Cum I Head I Head 

100.0 60.9 

I 
Y i e l d  - T o t a l  W.O.  Cyclone C i r c u i t  = 44 .4  % 

E s t .  Y i e l d  o f  2 8  x 65 Mesh Coal = 19.4 % 
(as  % o f  28 Mesh x 0 Feed) 

Birtley Engineering 
Subiidrrry d Greal Werl Steel Indeilr ies 
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ELCO M I N I N G  LTD. 

BULK WASHING DATA 

FROTH FLOTATION CIRCUIT 

ADIT/SEAM NO. 13 LAB NO. 4025 

1. 

2. 

3 .  

CONC.  

TAILS 

4. 

5 .  

6. 

7. 

TABLE I 0 7  

Reagents: Kerosene-Methyl  i s o b u t y l c a r b i n o l  (MIBC). 

Feed P u l p  D e n s i t y  230 g / l  23 % S o l i d s  W / V  

Sample A n a l y s i s : -  

I 

+65M ( . 2 1  CM)  25.8 29.9 6 1 / 2  25.8 29.9 
6 5 M  x I O O M  
( .  15 CM) 

I O O M  x 0 54 .5  74.2 1 100.0 56.6 

19.7 41.4 4 45.5 34.9 57.0 1 

I m p e l l e r  Type - B i r t l e y  M u l t i  Wobble 

Y i e l d  C a l c u l a t e d  (Ash Ba lance)  6 3 . 3  8 

Y i e l d  ( W a s h a b i l i t y )  45 % 

65M x 0 (Washabi 1 i t y )  9 .6 % 

Birtley Engineering 
Subsrdrary 01 Greal West Steel Indusl,res 
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1 .70 -1 .80  
1.80-1.90 
1.90-2.00 

+2.00 

ELCO M I N I N S  LTD.  

BULK WASHING DATA 

0.1 99.6 2 .3  6.8 3 . 0  88.1 5.6 36.4 
0.1 99.7 2 .6  9 . 4  2 . 4  90.5 5 .2  41.6 ~ _ _ _ _ ~ -  
0.1  99.8 3.4 12.8 I .6 92.1 5.9 47.5 
0.2 100.0 87.2 100.0 7 . 9  100.0 52 .5  190.0 

A D I T / S E A M  NO. 1 3  LAB NO. 4025 

Float-Sink f o r  E . P . M .  

TABLE 108 

Birtley Engineering 
Swhrcdcary of Groat Wesl Steel Indsrlrier 
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Title, 
ELCO MINING LTD. 
SUMMARY OF BULK WASHING TEST 

80 

Date 

JAN 10/76 

60 
> 
L 
J 
J 

20 

n - 
1.2 1.4 

F I G U R E  70 
50 

10 

I 0  

!5 

!O 

10 

1.6 1.8 2 .o 2.2 2.4 
I .7 

SPECIFIC GRAVITY ( I  crn = 0.1 s.g.1 

0 
2.6 

50  

60 

70 

75 

80 

90 

100 

a BIRTLEY ENGINEERING (CANADA) LTD. 

ADlT 13 I Drawl. M. L A U  
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ELCO M I N I N G  LTD. 

BULK WASHING SUMMARY 

AOIT/SEAM NO. 1 3  LAB. NO. 4025 DATE OF WASH October 6, 1975. 

a) Raw Coal 

29.4 M.T. 

57.1 

74  

- D e l i v e r e d  W t .  - 
Ash % - 
Hardgrove G r i n d a b i  1 i t y  Index  - 

- 
- 

E s t i m a t e d  Washed Weight - - 12.77 I1.T. 

b) Heavy Media C i r c u i t  

E s t i m a t e d  P r o p o r t i o n  o f  +28 Mesh i n  Feed = 33 .0  

E f f e c t i v e  S .  G .  - 1.53 
Raw Feed 54.8 % A s h  4 F .S. I .  

Clean Coal 9.2 $Ash 8 112 F.S.I .  

R e j e c t  77.9 ?&Ash 1/2 F.S. I .  

C a l c u l a t e d  Y i e l d  = 33.6  % 

- 

- 

Weighed Y i e l d  - - 20.8 z, 

6 )  Water-Only Cyclone C i r c u i t  

Raw Feed 

Ove r f  1 ow 

Unde r f  1 ow 

40 4 %Ash  6 F.S. I .  

1 4 . 7 % A s h  9 F . S . I .  

60.3 %Ash 1 F.S. I .  

C a l c u l a t e d  Y i e l d  = 4 4 . 4  % 

% o f  +65 Mesh i n  O/F = 43.8 % 

S ieve  Bend O v e r f l o w  1 0 . 2 % A s h  8 1 /2  F.S.1. 

d) F r o t h  F l o t a t i o n  C i r c u i t  

Raw Feed 

Concen t ra tes  

T a i l s  

C a l c u l a t e d  Y i e l d  = 63.4 % 

20.3 %Ash 7 1 / 2  F.S. I .  

1 1 . 7 % A s h  9 F.S.I .  

5 7 . 0 % A s h  1 F.S. I. 

Birtley Engineering 
SubrMhlry o l  Great Wesf Sleet Industr/eS 
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lTALSIDER RAG 

BBLS. M.T. BBLS. M.T. 

4 0 . 8 4  5 1.05 

ELCO M I N I N G  LTD. 

BULK WASHING SUMMARY (Cont.)  

I N  
TOTAL 

STELCO SCURRY R. STOCK 
ELCO 

C . C .  COMP. 

BBLS. M.T. BBLS. M.T. BBLS. M.T. BBLS. BBLS. M.T. 

2 0.41 0.6 0.123 4 12 2.51 

TABLE 109 

ADIT/SEAM NO. 13 LAB. N O .  4025 

(e) Clean Coal M i x  Ana lyses  

( i )  Prox ima te  

RM% 1.8 ASH % 1 1 . 1  VM Z 2 2 . 2  - FC % 64.9 S% 0.94 FSI 8 1 / 2  - ADM % 

( i i) D i  l a t o m e t e r  

S o f t e n i n g  "C Max. D i l .  " C  Max Cont .  % 

Max. D i l .  % G. No. = 

(i i i) Hardgrove G r i n d a b i l i t y  I ndex  = 107 

( f )  Clean M i x  D i s t r i b u t i o n  

( I  BBL. Clean Coal Weighs Approx ima te l y  170 Kg.) 

Birtley Engineering 
Subrrdrary of Greal West Steel Indr,rmer 
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PROXIMATE A N A L Y S I S  

R.M. % ASH % V . M .  % F.C. % 

I . 8  1 1 . 1  22.2 64.9 

ELCO M I N I N G  L T O .  

SAMPLE: C l e a n  C o a l  - A d i t  No. 13 

L A B .  NO.: 4025 

F . S . I .  H.G.  I .  

8 1/2 107 

T A B L E  110 

+ I /2" 

1/2" X l / 4 "  
1 / 4 "  X 8 M  

4 . 0  4.0 
23.8 27.8 
17.2 45.0 

I S I Z E  A N A L Y S I S  I 

8M X 2 8 M  

I WT. % ICUM;IJ;;VE 1 I S I Z E  F R A C T I O N  

31 . O  I 76.0 

S O F T E N I N G  
TEMP. (OC)  

MAXIMUM MAXIMUM MAXIMUM 
D I L A T A T I O N  CONTRACTION D I L A T A T I O N  
T E M P . ( O C )  % 2 G . - N O .  

2811 X 65M 1 13.6 I 89 .6  1 

316 

1 65M X 0 I 10.4 I 100.0 I 

462 23 103 1.051 

I D I L A T A T I O N  T E S T  I 

H O %  2 C %  H %  N %  S %  ASH % 0 D I F F .  % 

N a 2 0  % 

0.08 

111 T I I I A T F  ANAl  V 5 I S  I 

K20 % MgO % CaO % F y 0 3  % A 1 2 4 %  S i $ %  SO3 % P 0 % T i 0 2  % 

0.71 0.23 0.50 5.36 23.44 64 .56  0.27 1.16 2.11 
2 5  

I 0.67 I 77.51 I 4.47 I 1.46 1 0 . 9 3  1 1 1 . 2 3  1 3.73 J 
MI I4ERAL A N A L Y S I S  OF A S H  I 

Birtley Engineering 
Subs;d;ary 01 Greal Werl Sleet lndurrnes 



ELCO M I N I N G  L T D .  

SAMPLE: A d i t  No. 14 

LA6. N O . :  4024 

V . M .  % 

1 6 . 7  

- 220 - 

T A B L E  1 1 1  

F .C .  % 5 .  % B T O / L B  1 I .G .  I .  . A T M O S  A S H  F U S I O N  TEf lPERATURES ( " C )  

oxid. 1470 147Ot - - 
32.6  0 .97  7540 64 - 

I . D .  S f  H s .  F I .  

r e d .  1390 1 4 7 0 t  - 

I HEAD RAW A N A L Y S I S  I 
R.M. % ASH % 

S I Z E  AND RAW A N A L Y S I S  

S I Z E  FRAC. 

2" x 1 /2"  

l /2" x 0 

3/41' x 281.1 

28M X 65M 

65M X IOOM 

1001.1 x 2001' 

200M x 0 

65tl X 0 

LIT. % 

3 0 . 6  

69 .4  

8 2 . 4  

7 .0  

6 . 2  

2 . 6  

I .8 

10.6 

ASH % 

65 .6  

50.0 

3 0 . 2  

2 5 . 8  

26 .7  

28 .0  

26 .1  

R . M .  % V . M .  % ;;- 
0.8 I 2 1 . 7  

' -  I - 

I 
- I -  
1.0 , 21.3  

T . C .  % 
___ 

20.9  

32.7 

47 .3  - 
- 

51.6  

s .  % 

0 . 5 5  

0 . 5 8  

0 . 7 4  

0 . 5 6  

H.G. 1 .  

60 

79 

1 1 3  

C U l l U L A T I V E  

WT. % 

8 2 . 4  

8 9 . 4  

9 5 . 6  

- 

__ 

98 .2  

100.0 - 

I - Size consist o f  raw coal as received, \JT. % t 2" = 13.4  
I I  - S i z e  consist o f  r a w  coal c rushed  t o  - 3/Ll", WT. % 3/4" X l /2"  = 1 . 6 %  
I l l  - 65M X 0 o f f  I1 

ASH % 

50.0 

48.4 

47.0 

46 .4  

46.1 

Birtle y Engineering 
Subsrdrary of Great Weit  Steel  Indusirrer 
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CLIENT 

DATE 

F I G U R F  71  
KEY 

ELCO MINING SEAM/ADIT N1, ADlT 14 

NOV 12 / 7 5  SIGNED L .  BAILEY 

1.30 135 140  145 150 155 160 170 180 S G  

I 
10 2 0  30  4 0  50 60 70 80 90 100 

CUM. WT. % 



N 
N 
N 

I I 



THE CLASSICAL WASHABILITY CURVES 

s 
.+ 
s 
n 

2.2 21 2.0 I .9 1.8 1.7 1.6 1.5 1.4 1.3 1.2 

SPECIFIC GRAVITY 

A Primary Curve 

8 Clean Coal Curve 

C Discard Curve 

D Specific Gravily -Yield Curve 

E ? 0.1 S. G. Distribution Curve 

0 
C z 
s .+ 
s 
Vl z 
2: 
VI 

BIRTLEY ENGINEERING (CANADA) LTD. 1 
COAL SCIENCE 8 MINERALS TESTING ' 

CLIENT 1 ELCO 
ADIT/SEAM N0.I ADlT 14 2O' x 1/2" ! 

DATE I NOV. I I ,  1975 ~ 

SIGNED 1 K. M. LAU I 

u 
N 



I I 

w 



THE CLASSICAL WASHAEILITY CURVES 
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Specific Gravity -Yield Curve 

k 0.1 S. G. Distribution Curve 
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.I 
s 
v, z 
X 
VI 

BIRTLEY ENGINEERING (CANADA 1 LTD. 1 
I 

COAL SCIENCE f3 MINERALS TESTING I 

CLIENT ~ ELCO j 
ADITISEAM NO.! ADlT 14 1/2" x 28M. 1 

I DATE I NOV. 12, 1975 
SIGNED I K. M. LAU I 

n - 
n c 
7 
i? 



I 
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THE CLASSICAL WASHABILITY CURVES 

A Primary Curve 

B Clean Coal Curve 

C Discord Curve 

D Specific Gravily -Yield Curve 

E ? 0 I S G Distribution Curve 

ASH CONTENT % 

2.2 2. I 2.0 1.9 1.8 1.7 1.6 1.5 1.4 1.3 1.2 

SPECIFIC GRAVITY 

-~ ___ 
BIRTLEY EhGlNEER NG (CANACA) L f l  
COAL SCIENCE a MINERALS TESTING 

CLIENT I ELCO 



ELCO M I N I N G  L T D .  

SAMPLE: A d i t  N o .  I 4  

L A B .  N O . :  4024 

SOFTENING 
TEMP. ("C) 

T A B L E  I I d  

MAXIMUM MAXIMUFI MAXIMUM 
D I L A T A T .  CONTRACT. D I L A T A T .  G. -NO.  
T E M P . ( " C )  % % 

ANALYSES ON C U f l U L A T I V E  FLOATS @ 1.50 S.G. I 

399 

392 

S I Z E  
FRAC. 

46 1 5 248  1 .074  

453 23 218 1 .062  

2" x 1/2" 

314" x 23r 

394 28M X 6511 450 21 208 1 . 0 5 7  

D I L A T A T I O N  T E S T  I 

P r o d u c t  

S t a g e  I 

S t a g e  I I  

T a i l s  

C u m u l a t i v e  
W t  % Ash  % R.M. % V.M. % FC % S .  % P .  % F . S . I .  . W t  % Ash % 

2 4 . 6  9 . 5  0 . 8  24 .4  6 5 . 3  .89 0 . 0 4  9 2 4 . 6  9 . 5  
10 .7  15 .1  0 . 7  2 3 . 7  6 0 . 5  . 9 3  0 . 0 5  8 1 / 2  3 5 . 3  1 1 . 2  

6 4 . 7  34 .7  0 .5  20 .  I 44 .7  -- _ _  100.0 2 6 . 4  _ _  

FROTH F L O T A T I O N  T E S T  65M x 0 I 

F. F. P a r a m e t e r s  - S e e  A d i t  No. 2 

Birtle y Engineering 
Sehe,d,ary a /  Great Werr Steel Industries 



- 2 3 1  - 

44 8 %Ash 

-3/4"xO Raw Coa l  

100 % El- 49.8 % Ash 

7. I %Ash 

11.5 %Ash 

15.5 % Ash 

F I G U R E  76 

8.4 % fish 

47.4 % 

727 % Ash 

-28rnesh 

17.6 % 

24.8 %Ash 

154.5 % Ash] 

7.3 % 

6.7 % Ash 
r\ I (83.3 %) 

0.8 % 

50.8 % Ash 

a EIRTLEY ENGINEERING (CANADA) LTD. 

' i t l e  
ELCO MINING LTD 
SUMMARY OF BULK WASHING TEST 
ADlT No. 14 

Date  
DEC. 2 2 / 7 5  

Drawn 

K. M. LAU 
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B I R T L E Y  ENGINEERING (CANADA) LTD. 

Coal Science & M i n e r a l s  T e s t i n g  D iv .  

ELCO M I N I N G  LTD. 

BULK WASHING DATA 

AD1 T/SEAM 14 LAB NO. 4023 DATE OF WASH September 29, 1975. 

Raw Coal A n a l y s i s :  Ash % 49.8 Hardgrove Gr indab i  1 i t y  Index 64 

D e l i v e r e d  B u l k  Weight 20.9 M e t r i c  Tons 
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ELCD M I N I N G  LTD. 

BULK WASHING DATA 

HEAVY MEDIUM C I R C U I T  

A D l T  /SEAM N O .  14  LAB NO.  4023 

I .  

2 .  

3. 

4. 

5. 

6.  

7. 

8. 

9. 

I D .  

1 1 .  

12. 

S. G.  o f  S e p a r a t i o n  ( a )  W a s h a b i l i t y  1 .47  

(b )  P l a n t  1 .44  

Feed Ash Conten t  A . D . B .  44.3 4 

Clean Coal E s t i m a t e d  Weight 2.48 M. T 

C lean Coal A n a l y s i s  (A.D.B.) Ash 7.1 2. F . S . I .  8 

R e j e c t  E s t i m a t e d  Weight 3.53 M.T. 

R e j e c t  A n a l y s i s  (A.D.B.) Ash 72.7  % FS I  1 / 2  

E s t i m a t e d  3 /4"  x 28M I n  C i r c u i t  (3+5) 6.01 

--- 

A c t u a l  3/4" x 2 8  Mesh from 
W a s h a b i l i t y  Data 82.4 9: 

Y i e l d  Clean Coal (We igh ted ) :  3 4 1 . 3  % 
3 + 5  

Y i e l d  Clean Coal 
( C a l c u l a t e d  Ash Ba lance)  - 6 - 2 42.5 t' - 6-4 

Y i e l d  Clean Coal ( W a s h a b i l i t y )  

+2" Rock Overs i ze  

42.0 9: 

,544 M.T. 

Birtle y Engineering 
Subrrdrary 01 Gwrl  Wcsl S l e d  lodrrrlries 



ELCO M I N I N G  LTD. 

BULK W A S H I N G  DATA 
TABLE 117 

WATER-ONLY CYCLONE CIRCUIT 

ADIT/SEAM NO. 14  LAB NO. 4023 

1 .  V o r t e x  F i n d e r  C learance (VFC) 1.9 C M  0.75 Inches 

2 .  Feed Pressu re  1 .4  I K G / C M ~  20 P . S .  I .  

3. Feed Rate 23.2 M / H r .  85 1 G / M i  n. 

4. Feed P u l p  D e n s i t y  70-110 g / l .  7-11 % S o l i d s  W / V  

3 

5. Sample A n a l y s i s : -  

6. Y i e l d  - T o t a l  W . O .  Cyclone C i r c u i t  = 69.1 

7. E s t .  Y i e l d  o f  2 8  x 65 Mesh Coal = 41.2 
( a s  % o f  28 Mesh x 0 Feed) 
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W t .  % 

20.5 

19.1 

60.4 

ELCO M I N I N G  LTD. 

BULK WASHING DATA 

FROTH FLOTATION CIRCUIT 

ADIT/SEAM NO.  14  LAB N O .  4073 

Ash % F .S . I .  Cum 
W t .  % 

8 .4  9 20 .5  

9 .0  9 39.6 

20.9 8 100.0 

TABLE 116 

16.4 

I .  

2. 

3 .  

6 . 6  9 3 7 . 7  

Reagents : Ke rosene-Me t h y 1  i s o b u t y l  ca r b i  no1 ( M I  B C )  . 

Feed P u l p  D e n s i t y  120-150 g / I  1 2 - 1 5  % S o l i d s  W / V  

Sample A n a l y s i s : -  

FEED 

- 
CONC. 

TAILS 

4 .  

5.  

6. 

7. 

Screen S i z e  

+65M ( .21  CM) 

65M x I O O M  
( . I 5  CM)  

I O O M  x 0 

+65M ( . 2 1  CM) 

65M x I O O M  
(.I5 CM) 

IOOM x 0 

+65M ( . 2 1  CM) 

65M x I O O M  
(. 15 CM) 

I O O M  x 0 

100.0 

1 1 1 . 1  59.3 

40.7 72.6 100.0 

I m p e l l e r  Type - Denver 

Y i e l d  C a l c u l a t e d  ( A s h  Ba lance)  33.2 % 

Y i e l d  ( W a s h a b i l i t y )  20 % 

65M x 0 (Washabi l i t y )  10.6 % 

3 .4 

37 .6  

3 5 . 6  50 .8  

50.7 

Head 
F . S .  I - 

8 

9 

- 

3 1 / 2  

Birtley Engineering 
S<,hS,di,?," O l G r e a ,  west Sh?clInd,,rrrrer 
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ELCO M I N I N G  L T D .  

BULK WASHING DATA 

A D I T / S E A M  NO.  I l l  L A B  NO. 4073 

F l o a t - S i n k  for  E .P .M.  

T A B L E  119 

- - 
- - 

I .  70-1 .80 3 . 9  13 .4  
1.80-1 .YO 4 . 2  17 .6  

- - 0 . 6  , 4 . 2  55 .4  
+ 2 . 0 0  0 . 2  IC0.C 77.0  100.0 1 . 2  100.0 44 .6  100.0 

5 . 4  _. I .  90-2.00 23.0  

Birtley Engineering 
Ssbrrdmy  ol Great West Steel 1odurlr;eI 



SPECIFIC GRAVITY ( 1  crn = 0.1 5 . 9 , )  
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Title: 
ELCO MINING LTD. 
SUMMARY OF BULK WASHING TEST 
ADlT 14 

Dote 

JAN. 10/76 

Drown 
K. M. LAU 



ELCO M I N I N G  LTD. 

BULK WASHING SUMMARY 

ADIT/SEAM N O .  I 4  LAB. NO. 4023 DATE OF WASH September 29, 1975. 

a )  Raw Coal 

D e l i v e r e d  W t .  - - 20.9 N . T .  

Ash % - - 49.8  

Hardgrove G r i n d a b i  1 i t y  Index  - - 6 4  
E s t i m a t e d  Washed Weight - 7 . 3  - 

b )  Heavy Media C i  r c u i  t 

E s t i m a t e d  P r o p o r t i o n  of +28 Mesh i n  Feed = 82.4 

E f f e c t i v e  S .  G. - 1 .  so - 

Raw Feed 

Clean Coal 

R e j e c t  

411.8 %Ash  5 F.S. I .  

7 . 1  %Ash  8 F .S. I .  

72.7 %Ash  1/2 F .S. I .  

C a l c u l a t e d  Y i e l d  = 42.5 

Weighed Y i e l d  = 41 .3  

c )  Water-Only Cyclone c i r c u i t  

Raw Feed 2 4 . 8 z A s h  8 F.S.I .  

Ove r f  1 ow 11.5XAsh 9 F.S. I .  

' Under f l ow  5 4 . 5 % A s h  3 F.S.  I .  

C a l c u l a t e d  Y i e l d  = 69.1 

% o f  +65 Mesh i n  O/F = 5 9 . 6  
S ieve  Bend O v e r f l o w  6.7 %Ash 9 F . S . I .  

d) F r o t h  F l o t a t i o n  C i r c u i t  

Raw Feed 

Concen t ra tes  

Tai  Is 

C a l c u l a t e d  Y i e l d  = 83.3 

15 .5%Ash 8 F . S . I .  

8 . 4 z A s h  9 F . S . I .  

5 0 . 8 % A s h  3 112 F .S. I .  

Birtle y Engineering 
Sobrrdary of Gmar Wesf Steel lndwfr ies  
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ELCO M I N I N G  LTD. 

BULK WASHING SUMMARY (Con t . )  

ELCO 
C . C .  COMP. 

BBLS. M.T. 

3 0.51  

ADIT/SEAM NO. 14 LAB. NO.  4023 

I N  
TOTAL 

STELCO SCURRY R .  STOCK 

BBLS. M . T .  BBLS. M.T. BBLS. BBLS. M.T. 

0.6 0.102 0.4 I9 3.23 

TABLE 120 

(e) Clean Coal M i x  Analyses 

( i )  

( i i )  

( i i i )  

Prox ima te  

ADM % RM% 1 .2  A S H  % 7.8 VM % - 24.8Fc % 66 .2  S% 0.83 F S I  9 

D i  l a t o m e t e r  

S o f t e n i n g  "C Max. D i l .  'C Max Cont. % 

Max. D i l .  % G. No. = 

Hardgrove Gr indab i  1 i t y  Index  = 100 

( f )  Clean M i x  D i s t r i b u t i o n  

RAG I TACS I OER 

BBLS. M.T. BBLS. M.T, 

( I  BBL. Clean Coal Weighs Approx ima te l y  170 K g . )  

Birtley Engineering 
Subrif iary 01 Great West Steel lndiirlries 



ELCO M I N I N G  L T D .  T A B L E  1 2 1  

SAMPLE: C lean C o a l  - A d i t  No .  14 

L A B .  NO.: 4023 

R.M. % ASH % v.11. % F.C.  % 

1 . 2  7.8 2 4 . 8  6 6 . 2  

I P R O X I I I A T E  A N A L Y S I S  I I 
F . S . I .  H.G.  I .  

9 100 

WT. % S I Z E  F R A C T I O N  

I S I Z E  A N A L Y S I S  

C U M U L A T I V E  
WT. 4 

+ I / 2 # (  

1/2" X 1/4" 
1/4" X 811 

8tr X 28M 

2811 x 65ti 
65M X 0 

4.0 4 . 0  
21 .3  25 .3  
2 1 . 2  46 .5  
29. I 75 .6  
10.5 86.1 
13 .9  100 .0  

SOFTEN I NG 
TEMP. ( " C )  

I 394 I 458 I 2 3  I 209 I 1 . 0 6 4  I 

MAX I MUM MAXIMUM MAX I MUM 
0 I L A T A T  I O N  CONTRACTION D I L A T A T  I O N  
T E M P . ( " C )  4 x T,.-i.lO. 

H O %  2 C %  

0.66 80 .41  

1 M I N E P A L  A N A L Y S I S  OF A S H  

tI % N %  S %  ASH Y 0 D I F F .  % 

4.87  1 .L6 0 .84  7 .85  3.71 

N a 2 0  % 

0.07 

Subsidiary of Great West Steel lndurtrrer 

K20 'Z MgO % CaO % F 5 0 3  % A 1 2 4 %  SiO,% SO % P 0 % T i 0 2  % 3 2 5  
0.60 0 . 3 0  1 .54  8 .15  23.82 59 .36  0 .46  1 . 4 8  2 .06  
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ELCO M I N I N G  LTD.  - 2L!1 - 

SAMPLE: A d i t  No. 15 

L A 6 .  N O . :  4022 

R . M .  8 ASH % V . M .  % F.C. % S .  % B T O / L B  H.G. I .  ' A T M O S  A S H  F U S I O N  TEMPERATURES ( " C )  
I . D .  S f  H s  . F I .  

o x i d .  1430 1470 1470+ - 
red .  1355 1440 1455 1455+ 

0.8 44.3 17.7 37 .2  0.63 8100 78 
- 

T A B L E  122 

I HEAD RA\ /  A N A L Y S I S  I 

S I Z E  FRAC. 

2" x 1 /2" 

1/21' x 0 

3/41' x 281.1 

28M X 65tl 

65M X IOOM 

10011 x 2001 

200El x 0 

55M x 0 

+IT. % 

34.1 

- 

65.9 

82.9 

11.9 

1 . 2  

- 

3 . 5  

I . 4  

- 

6 . 1  

ASH % 

61.2 

46.8 

21.7 

21 .o  

21 .1  

23.6 

21.9 

Z E  AN1 

R.M. % 

0 .6  

0 .8  

0.9 

- 

0.9 

RAW 

V.M.  % 

13.9 

17.0 

22.3 

- 

- 

2 2 . 4  

I A L Y S I S  

F.C. % 

24 .3  

35.4 

55. I 

- 

- 

54.8 

s. % 

0 . 4 5  

- 

0 .96  

0 . 7 5  

- 

0 .92  

H . G .  I .  

69 

139 

C U H U L A T I V E  ___ 
WT. % 

8 2 . 0  
- 

93.9 

95.1 
__ 

9 8 . 6  

100.0 

I - Size consist o f  r a w  coal as r e c e i v e d ,  WT. % + 2" = 1 1 . 1  
I I  - S i z e  consist of r a w  coal crushed t o  - 3/4", WT. % 3/4" X 1/2" = 2 .0% 
I I I  - 651.1 X 0 o f f  I I  

- 
ASH % 

46 .8  
- 

43.6 

43.3 

42 .6  

42.3 

B i d e  y Engineering 
Subridiarary 01 Greal West Sice l  Industries 



F I G U R E  7 3  
KEY 

CLIENT 

DATE 

1.30 1.35 1.40 1.45 150 1.55 1.60 1.70 1.80 S G. 

ELCO MINING SEAMIADIT NO ADlT 15 

NOV 13/75 SIGNED LBBoliy 

' 2 0  3 0  4 0  5 0  60 70 80 90 100 
10 

looo 
CUM. WT.  % 



m - 
N 
w 



- 21,b  - 

CUM. WT. % SINKS 

F I G U R E  77 

0 0 0 0 0 0 
0 0 m c (D v) 

0 0 0 0 
N c) * v) 0 0 0 

(D 
0 
c 

CIIM W T  *A FI OATS 
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Birtle y Engineering 
Suhrrd ~ r v  o f  Cm ~t Wrri steri 



THE CLASSICAL WASHABILITY CURVES 

A Primary Curve 

8 Clean Coal Curve 

C Discard Curve  

D Specif ic Gravity -Yield Curve 

E k 0.1 5. G. Distr ibution Curve 

r 
n c 
? 
s 

'"- 3 
s m 

vl I 

I 

5 
v) 

BIRTLEY ENGINEERING (CANADA 1 LTD. 
COAL SCIENCE €i MINERALS TESTING 

CLIENT i ELCO 

SIGNED i K. M. LAU 

1/2" x 28M. ADIT/SEAM NO.! ADlT 15 
DATE j NOV. 13, 1975 

W 
0 
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Birtle y Engineering 
~ ... . - . -. . .. . 

S"hl,d,"," O f  G...,, W"<, Sterl  ,nilurirlr\ 



THE CLASSICAL WASHABILITY CURVES 

BIRTLEY ENGINEERING (CANADA ) LTD. 
COAL SCIENCE B MINERALS TESTiNG 

CLIENT I ELCO 
ADIT/SEAM NO.! ADIT 15 3/4"x 28M. 
DATE 1 NOV. I I ,  1975 
SIGNED 1 K. M. LAU - 

0 100 

10 90 

2 0  80 

30 70 

40 60 

50 50 

60 40 

70 30 

80 2 0  

90 10 

I <  \I 
I I 

- 0  100 
0 10 20 30 40 50 60 7 0  80 90 100 

ASH CONTENT % 

2.2 2.1 2.0 1.9 1.8 1.7 I .6 1.5 1.4 1.3 1.2 

SPECIFIC GRAVITY 

I 

Primary Curve 

Clean Coal Curve 

Discard Curve 

Specific Gravity -Yield Curve 

t 0.1 S. G. Distribution Curve 
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THE CLASSICAL WASHABILITY CURVES 
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EIRTLEY ENGINEERING (CANADA) LTD. 1 
COAL SCIENCE 8 MINERALS TESTING 1 

CLIENT I ELCO I 

I 
! 

28M. x 65M. ADIT/SEAM NO.; ADlT 15 
~ NOV. 13, 1975 DATE 

SIGNED ] K. M. LAU i 
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S I Z E  
FRAC. 

ELCO M I N I N G  LTO. 

SAMPLE: A d i t  No.  I5  

LAB. NO.: 4022 

SOFTENING MAX I MUM 
TEMP. ( " C )  D I L A T A T .  

TEMP. ( " C )  F . S . I .  S %  P %  

- 251 - 

TABLE 

YAX I MUM 
CONTRACT. 
% 

5 

I27 

MAX I MUM 
D I L A T A T .  G.-NO. 
% 

96 1.075 

ANALYSES ON CUt1ULATIVE FLOATS @ 1.50 S . G .  

O lLATATlOFl  TEST 

2" x I /z i t  8 0.88 0 . 0 7  399 466 

3/4" X 23M 

28M X 6511 

8 1/2 0.80 0.05  

9 1.02 0.04 397 459 I 9  I 137 I 1.058 

FROTH FLOTATION TEST 65M x 0 

F. F. P a r a m e t e r s  - See A d i t  N o .  2 

, 

Birtle y Engineering 
Subrrdmy of Great West Steel lndurrrrei 
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-3/4"xO Raw Coal  

100 % 

44.3 % Ash 

-3/4"xO Raw Coal  

100 % 

44.3 % Ash 

F I G U R E  83 

5.0 % 

22 % A s h  

0.5 % 

73.4 % A s h  

I I. 2 % 10.7 % 

19.7% Ash 17.0 % Ash 

OVERALL YIELD = 48.2 % 
LEGEND : 

0 YIELD % VALUES 

W E / W T  % 
ASH CONTENT (AIR DRIED1 

EIRTLEY ENGINEERING (CANADA) LTD. 

i t l e  
ELCO MINING LTD. 
SUMMARY OF BULK WASHING TEST 
ADIT No. 15 

D a t e  

DEC. 2 2 / 7 5  

D r a w n  

K. M. L A U  
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B I R T L E Y  E N G I N E E R I N G  (CANADA) LTD. 

Coal Science & M i n e r a l s  T e s t i n g  D i v .  

ELCO M I N I N G  LTD. 

BULK WASHING DATA 

ADI T/SEAM 15 LAB N O .  4021 DATE O F  WASH September 2 7 ,  1975 

Raw Coal A n a l y s i s :  Ash % 44.3 - Hardgrove Gr indab i  1 i t y  Index 78 

D e l i v e r e d  B u l k  Weight 20 .4  M e t r i c  Tons 

Birtle y Engineering 
Subrtdrary of Greac West Steel  Indartrrer 
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ELCO M I N I N G  LTD. 

BULK WASHING DATA 

HEAVY M E D I U M  C I R C U I T  

ADlT /SEAM NO. 15 LAB NO.  4021 

1 .  

2 .  

3. 

4 .  

5. 

6. 

7. 

8. 

9. 

10. 

1 1 .  

12. 

S .  G .  o f  Separa t i on  ( a )  W a s h a b i l i t y  1.53 

(b )  P l a n t  1 .I;o 

Feed Ash Conten t  A .D .B .  41.6 % 

Clean Coal E s t i m a t e d  Weight 2.46 M.T. 

Clean Coal A n a l y s i s  (A.D.B.) Ash 3 .3  % F.S. I .  9 

R e j e c t  E s t i m a t e d  Weight 2.38 M.T. 

R e j e c t  A n a l y s i s  (A.D.B.) Ash 63.4 % FSI  1 

-__ 

E s t i m a t e d  3/4" x 28M I n  C i r c u i t  (3+5) 

W a s h a b i l i t y  Data 32.0 % 

Y i e l d  Clean Coal (We igh ted ) :  3 45.2 % 

5 .44 

A c t u a l  3/4" x 28  Mesh from 

3 + 5  

Y i e l d  Clean Coal 
( C a l c u l a t e d  Ash Balance) - 6 - 2 n 
Y i e l d  Clean Coal ( W a s h a b i l i t y )  

+2" Rock Overs i ze 

39.6 % 

42 % 

.544 M.T. 

Birtle y Engineering 
Sebrid;ary ol Great Werl Sfeel Indostrmr 
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ELCO M I N I N G  LTD. 

BULK WASHING DATA 

TABLE 128 

WATER-ONLY CYCLONE C I R C U I T  

A D I T / S E A M  NO. 15 LAB NO. 1+021 

1 .  Vor tex  F i n d e r  Clearance (VFC) 5.7 CM 2.25 Inches 

2 .  Feed Pressu re  1 .4  IKG/CM* 20 P . S .  I .  

3. Feed Rate 23.2 M / H r .  85 I G / M i  n.  

4 .  Feed P u l p  D e n s i t y  70-110 g / l .  7 - 1 1  % S o l i d s  W / V  

5 .  Sample A n a l y s i s : -  

3 

6 .  Y i e l d  - T o t a l  W.O. Cyclone C i r c u i t  = 89.9 

7. E s t .  Y i e l d  o f  2 8  x 65 Mesh Coal = 27.9 (es t ima ted )  
(as  % o f  28 Mesh x 0 Feed) 

Eiriley Engineering 
Subrrdrary of Grcaf West Steel lndurlriPI 



ELCO M I N I N G  LTO. TABLE 129 

BULK WASHING DATA 

FROTH FLOTATION C I R C U I T  

ADIT/SEAM NO. 15 LAB NO. 4021 

1 .  Reagents: Kerosene-Methyl i s o b u t y l c a r b i n o l  (MIBC). 

2. Feed P u l p  D e n s i t y  150-200 g / l  15-20 % S o l i d s  W / V  

3. Sample A n a l y s i s : -  

4. I m p e l l e r  Type - B i r t l e y  M u l t i  Wobble 

5. Y i e l d  C a l c u l a t e d  (Ash Balance) 95 .2  % 

6 .  Y i e l d  ( W a s h a b i l i t y )  90 % 

7. 65M x 0 (Washabi 1 i t y )  6.1 % 

Birtley Engineering 
Sebrrdrary or Great West Steel lodvrfrrer 



ELCO M I N I N G  L T D .  

BULK WASHING DATA 

S .  G. 

-1 .30  
I .  30-1 .40  

A D I T / S E A M  NO. I5  L A B  NO.  4021 

H E A V Y  MEDIUM C I R C U I T  

CLEAN COAL REJECT 

W t .  % Cum W t  % W t .  % Cum W t  % 

0.1 0.1 

0.5  0.6 

F l o a t - S i n k  for  E.P.M.  

I .40-1.50 
1.50-1.60 
1.60- 1.70 

~~~ 

2.1 2.7 13.5 20.4 

3.0 5.7 16 .4  36.8 
4.3 10.0 7 .4  44 .2  

T A B L E  130 

UNDERFLOW 

I I I 

I 4.8 I 6 . 9  I 

I .  70- 1.80 4 .0  14.8 5 .8  50.0 

1 .80-1 .90  4.6 19 .4  5.6 55.6 
I .  90-2.00 6 .4  26.3 5.6 61 .2  

+2.00 73 .7  100.0 38.8 100.0 

Birtley Engineering 
Ssbrrdiary 01 Great West  Steel Indr!rlrier 
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ELCO M I N I N G  LTD. 

BULK WASHING SUMMARY 

ADIT/SEAM N O .  15 LAB. N O .  11021 DATE OF WASH September 27, 1975. 

a )  Raw Coal 

20.4 M.T.  - D e l i v e r e d  W t .  - 

Ash 2. - - 44.3 

Hardgrove G r i n d a b i l i t y  Index  - 
E s t i m a t e d  Washed Weight - - 6.63 

78 - 

b)  Heavy Media C i r c u i t  

E s t i m a t e d  P r o p o r t i o n  o f  +28 Mesh i n  Feed = 82 % 
E f f e c t i v e  S. G. - 
Raw Feed 41.6 %Ash  5 F . S . I .  

Clean Coal 8 .3  % A s h  9 F .S. I .  

R e j e c t  63.'1 % A s h  1 F.S. I .  

- 

- 
C a l c u l a t e d  Y i e l d  = 39.6 b 
Weighed Y i e l d  - - 45.2 b 

ii) Water-Only Cyclone C i r c u i t  

Raw Feed 

O v e r f l o w  

Unde r f  1 ow 

( e s t i m a t e d )  21.8 %Ash F.S.I .  

( e s t i m a t e d )  18.2 %Ash  F.S. I .  

53.7 XAsh 2 1/2 F.S . I .  

C a l c u l a t e d  Y i e l d  = G3.3  

% o f  +65 Mesh i n  O/F = 31  ( e s t i m a t e d )  

S ieve  Bend O v e r f l o w  7.2 %Ash 9 F .S. I .  

d) F r o t h  F l o t a t i o n  C i r c u i t  

Raw Feed 

Concen t ra tes  

T a i  Is 

19.7 %Ash 8 1/2 F.S.I.  

17.0 %Ash 9 F.S. I .  

7 3 . 4  %Ash 1 1/2 F.S.I .  

C a l c u l a t e d  Y i e l d  = 95.2 % 

Birtley Engineering 
S u b r d m y  of Greal West Steel Indvsrner 
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ELCO M I N I N G  LTD. 

TAGLE 131 
BUCK WASHING SUMMARY (cont.) 

A D I T / S E A M  NO. 15 LAB. NO. 4021 

(e)  Clean Coal Mix  Analyses 

ELCO 
C . C .  COMP. 

BBLS. M.T. 

3 0.61 

( i )  

(i i) 

I N  
TOTAL 

STELCO S C U R R Y  R. STOCK 

BBLS. M . T .  B B L S .  M.T. BBLS. BBLS. M.T. 

0.6 0.122 0.4 16 3 . 2 6  

( i i i )  

P r o x  i mate 

ADM % RM% 0.9 ASH % 7.8 VM % - 24.8FC % 66 .5  S %  0 . 8 5  F S I  8 1/2 

D i  l a t o m e t e r  

S o f t e n i n g  " C  Max. D i l .  ' C  Max Cont.  % 

Max. D i l .  % G.  No. = 

Hardgrove G r i n d a b i l i t y  Index = 100 

( f )  Clean M i x  D i s t r i b u t i o n  

I TALS I D E R  

I 5 11.02 I 7 11.43  
L I I I 

( I  B B L .  Clean Coal Weighs Approx ima te l y  170 Kg.) 

Birtley Engineering 
Svbrrdrarv 01 Greal West S l e d  Induurlner 
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0.58 80.60 
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7.74 
'1.77 1.60 0.75 &3' 3.96 

ELCO M I N I N G  LTO. 

SAMPLE: C l e a n  Coal - A d i t  N o .  15  

L A B .  NO.: 4021 

N a 2 0  % 

0.07 

T A B L E  132 

K20 % MgO % CaO % F 0 % A l 2 4 %  S i % %  SO % P 0 % T i 0 2  % 

0.57 0.27 1.36 8.51 2 3 . 4 4  60 .30  0 .48  1 . 2 8  2 .39  
5 3  3 2 5  

P R O X  I t l A T E  A N A L Y S  I S 

R.M. % ASH % V . M .  % F . C .  % 

6 6 . 5  

F . S . I .  

8 1 /2  

I S I Z E  A N A L Y S I S  I 
I S I Z E  F R A C T I O N  

I + I / 2 "  

1/2" X 1/4" 
I 1/4" X 8 M  

I 8 M X 2 8 M  

2811 x 65f1 
I 65M X 0 

WT. % ~CUM;IJ~;VE I 
4 . 3  I 4 . 3  

21.8 26.1 I 
14.9  I 4 1 . 0  I j 
20.9 100.0 

H . G .  I .  

100 

I D I L A T A T I O N  T E S T  I 
SOFTEN I NG 
TEMP. ( " C )  

I 384 
I 

MAX I MUM 
D I L A T A T I O N  
T E M P . ( " C )  

459 

MAX I MUM MAX I MUM 

G. -110 . 
30 1.052 

U L T I M A T E  A N A L Y S I S  

H,O % I C %  1 t i  % I N %  I S %  I ASH % 10 D I F F .  % 

Birtley Engineering 
Subsidmy of Great West Steel  lndurlrres 



E L C O  M I N I N G  L T D .  

SAMPLE: A d i t  No. 16 

LA6 .  NO.: 4479 

R.M. % A S H  % 

0 . 7  39.7 

- 261 - 

TABLE 133 

A S H  F U S I O N  
I .o .  

o x i d .  1390 

V.11. % F . C .  % 5 .  % BTO/LB H . G .  I .  'AT,,OS 

red .  I 300 i l 9 . 9  39.7 0.78 8890 77 

S I Z E  At4 

S I Z E  FRAC. N. % ASH % & 
1/21' x 0 ( 7 1 . 1  1 - 

3/4" X 281.1 1 7 6 . 4  I 42.6 

65M X 0 I 12.3 I 20.9 

R . M .  % 

1.3 

0.7 

0.8 

0.8 

RAW 

V . M .  9 

13.6 

19.3 

23.3 

- 

- 

24.6 

ALYSIS ___ 

F.C. % 

2 2 . 3  

37.4 

- 
- 

53.7 

5 .  % 

0.57 

0 . 6 5  I 

- 

0 .98  

I CUflULAT I VE 

I 76.4 

- 1 87.7 

100.0 I 
- I -  

__ 
A S H  % 

42.6 

40.3 

39 .4  
- 
38.6 

38.0 
- 

I - S i z e  c o n s i s t  o f  raw c o a l  a s  r e c e i v e d ,  \.iT. % + 2" = 13.9% 
I1 - S i z e  c o n s i s t  o f  raid c o a l  crushed t o  - 3 /4" .  \JT. % l / 2 "  X 28M(-2") = 51.6% 
I l l  - 65M X 0 o f f  I1 
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:LENT ELCO MINING SEAMIADIT NO 

)ATE NOV 13/75 SIGNED 

F I G l J R E  814 
K E Y  

ADIT 16 

L .  BAILEY 

1.30 1.35 1.40 1.45 1.50 1.55 1.60 1.70 1.80 S.G. 

W 

lJl n 
W 
> 
0 

N 

90  

c 

I 

10 2 0  30 4 0  50 60 70 80 90 100 
CUM. WT. % 
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90 

100 

THE CLASSICAL WASHABILITY CURVES 

A Primary Curve 

B Clean Coal Curve 

C Discard Curve 

D Specific Gravity -Yield Curve 

E k 0.1 S. G. Distribution Curve 

N .- 
L- 

1 EIRTLEY ENGINEERING (CANADA) LTD. 1 
1 

COAL SCIENCE 8 MINERALS TESTING ! 
L. .r.,- - *  -a 
LLlCN I 1 C L L W  

LADITISEAM  NO.^ ADIT 16 2 " x  1/2" I 

DATE 1 NOV. 13, 1975 
1 K. M. LAU 

I 
2.2 2-1 2.0 1.9 1.8 1.7 1.6 1.5 1.4 1.3 SIGNED 

SPECIFIC GRAVITY 
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THE CLASSICAL WASHABILITY CURVES 

ASH CONTENT % 

2.2 2.1 2.0 I .9 1.8 1.7 1.6 1.5 1.4 1.3 i z  
SPEClFiC GRAVITY 

A Primary Curve 

B Cleon Coal Curve 

C Discard Curve 

D Specific Gravity -Yield Curve 

E f 0.1 S. G. Distribution Curve 

0 c ,z 
=E 
9 
s 
E z 
X 
m 

BIRTLEY ENGINEERING (CANADA) LTD. 
i 

COAL SCIENCE 8 MINERALS TESTiNG I 
CLIENT ~ ELCO i 

ADIT/SEAM NO.[ ADIT 16 3/4"x 2 8 M .  j 

SIGNEO 1 K. M. LAU 
DATE 1 NOV. I I ,  1975 j 

1 

c3 
< 
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Product  

S t a g e  I 

S t a g e  I I  

T a i l s  

ELCO MINING LTO. 

SAMPLE: A d i t  No. 16 

LAB. NO. :  4479 

Curnul a t i ve 
W t  % Ash % W t  R A s h  % R.M.  % V.M. % FC R s .  % P .  % F . S . I .  

64.2 9.5 0.9 27.6 62 .0  .84  0 .07  8 64.2 9 .5  

70.3 10.4 

100.0 2 0 . 8  

6 .1  19.6 0 . 7  2 4 . 7  55.0 .93 0.10 7 
2 9 . 7  4 5 . 5  0.5 19.2 3 4 . 8  - -  _ _  - _  

TABLE 138 

I ANALYSES ON CUMULATIVE FLOATS @ 1.50 S . G .  

28M X 65fl I 9 

D ILATATION TEST 

S %  
- 

0.72 

0 .76  

0.83 

P %  
- 
0.16 

0.12  

- 

0.07 

SOFTENING 
TEMP. ("C) 

3 84 

390 

397 

MAX I MUM 
o I LATAT. 
TEMP. ("C) 

456 

447 

456 

1.057 

22 150 

22 1 118 I 1.050 

I FROTH FLOTATION TEST 65M x 0 I 

F. F. P a r a m e t e r s  - See A d i t  No.  2 

Birtle y Engineering 
Subrrdrary of Great West Steellndvrrrier 



.- 
- 2 7 2  - 

-3/4"xO Raw Coal 

100 % El- 39.7 % Ash 

: I G U R E  89 

- 

76 4 % 

37.2 % A s h  

62.4 % Ash 

23.7 % A s h  

L 

fi 

I 58.4 % Ash! 

6.8 % 

13.0 % Ash 

3.7 % 

62.8 % Ash 

I 24.8 % Ash I 
OVERALL YIELD=54.0 % 
LEGEND; 

0 YIELD % VALUES 

Ash% ASH CONTENT /AIR DRIED) 
WEIWT % 

a EIRTLEY ENGINEERING (CANADA) LTD. 

r i t l e  
ELCO MINING LTD 

SUMMARY OF B U L K  WASHING TEST 
ADlT No. 16 

DEC. 22 /75  I 
Drawn I K .  M. L A U  
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BIRTLEY ENGINEERING (CANADA) LTD. 

Coal Sc'ience & M i n e r a l s  T e s t i n g  D i v .  

ELCO M I N I N G  LTD. 

BULK W A S H I N G  DATA 

AD1 T/SEAM 16  LAB NO. 4478 DATE OF WASH OctoLwr 30, 1975. 

Raw Coal A n a l y s i s :  Ash % 39.7 - Hardgrove G r i n d a b i l i t y  Index  77 

D e l i v e r e d  B u l k  Weight 26.2 M e t r i c  Tons 

Birtle y Engineering 
S u h r d r a r y  01 Grcar Wesf Steel lndiistrrpr 
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ELCO M I N I N G  LTD. 

BULK WASHING DATA 

H E A V Y  M E D I U M  CIRCUIT 

ADIT /SEAM NO. 16 LAB NO. 41178 

I .  

2 .  

3. 

4 .  

5 .  

6 .  

7. 

8. 

9 .  

10. 

1 1 .  

1 2 .  

S .  G. o f  Separa t i on  (a )  W a s h a b i l i t y  I . 57  

(b )  P l a n t  1.51 

Feed Ash Con ten t  A . D . B .  37.2  % 

Clean Coal E s t i m a t e d  Weight 5.10  M.T. 

C lean Coal A n a l y s i s  (A.D.B.) Ash 9.1 % F . S . I .  6 

R e j e c t  E s t i m a t e d  Weight 6.41 M.T.  

R e j e c t  A n a l y s i s  (A.D.B.) Ash 6 2 . 4  % FSI 1 

E s t i m a t e d  3/4" x 28M I n  C i r c u i t  (3+5) 11.51 

A c t u a l  3/4" x 28  Mesh f rom 

-__ 

W a s h a b i l i t y  Data 76.11 % 

Y i e l d  Clean Coal (Weigh ted) :  3 44 .3  % 
3 + 5  

Y i e l d  Clean Coal 
( C a l c u l a t e d  Ash Ba lance)  - 6 - 2 '17.3 % - 6-4 
Y i e l d  Clean Coal ( W a s h a b i l i t y )  

+2" Rock Overs i ze 

53 % 

. 2  72 M.T. 
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C urn 
Ash % 

2 2 . 2  

2 1 . 2  

24.  I 

- 

1 4 . 0  
2 0 . 5  
- 

58.8 

58 .4  
1 2 .  I 

1 2 . 6  
1 3 . 3  

ELCO M I N I N G  LTD. 

BULK WASHING DATA 

WATER-ONLY CYCLONE CIRCUIT 

ADIT/SEAM NO. 16 LAB N O .  4478 

Head Head 
Ash F .S .  I .  

2 7 . 7  6 1 / 2  

2 0 . 5  7 1 / 2  

58.4 I 

13.0 8 

1 .  

2 .  

3 .  

4. 

5 .  

0 ’ FLOW 

U’ FLOW 

6.  

7. 

TABLE 139 

V o r t e x  F i n d e r  C learance (VFC) 1.9 C M  . 75  Inches 

Feed Pressu re  1 . 4  KG/CM’ 20 P.S.I. 

Feed Rate  2 3 . 2  M / H r .  8 5  IG/Min. 

Feed Pulp D e n s i t y  120-150 g / l .  12-15 % Solids W / V  

Sample A n a l y s i s : .  

3 

Screen S i  ze I W t .  % I Ash % I F.S.1. I Cum 
W t .  2 

1 2 . 2  17 .5  8 1 / 2  58 .1  

41 .9  28.0 5 1 / 2  100.0 

65M x I O O M  
( . I 5  CM) 

I O O M  x 0 

+65M 31 .6  - - 3 1 . 6  

65M x I O O M  1 4 . 2  - - 45.8  
I O O M  x 0 54 .2  26.0 6 100.0 

- - +65M 7 5 . 6  75 .6  . .  

- - I 84.4  65M x I O O M  I 8 .8  
I O O M  x 0 1 5 . 6  56.1 1 1 / 2  100 .0  

+65M 8D.G 12 .5  8 1 / 2  8 0 . 6  
6 5 M  x I O O M  4 . 8  1 4 . 6  8 93.  
I O O M  x 0 6 . 6  22 .6  6 100.0 

Y i e l d  - T o t a l  W.O.  Cyclone C i r c u i t  = 91.6 a 
E s t .  Y i e l d  o f  28  x 65 Mesh Coal = 2 8 . 9  % 

(as  % o f  2 8  Mesh x 0 Feed) 

Birtley Engineering 
S r b s d m y  ol G w a  West Sfeel Indzrrlrres 
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W t .  % 

ELCO M I N I N G  LTD. 

BULK WASHING DATA 

FROTH FLOTATION CIRCUIT 

ADIT/SEAM NO. 16 LAB NO. 4478 

Ash % F .S . I .  Cum C um 
W t .  % Ash % 

I .  

2. 

3. 

68.2 

8.8 

16.3 

74.9 
26.2 

15.6 

58.2 

FEED 

28.4 G 1/2 100.0 211.1 

8.9 .9 8 . 8  8.7 

3.7 8 25.1 8.8 

13.9 7 1/2 100.0 12.6 
34.8 4 1 / 2  26.2 34.8 

47.4 2 41.8 37.5 

81.1 l/2 100.0 63.7 

CONC. 

TAILS 

4. 

5. 

6. 

TABLE 140 

Reagents: Kerosene-Methylisobutylcarbinol (MIBC). 

Feed P u l p  D e n s i t y  200-270 g / l  20-27 % S o l i d s  W / V  

Sample A n a l y s i s : -  

Screen S i z e  

+65M ( . 2 1  CM) 

65M x IOOM 
(.I5 CM) 

IOOM x 0 

+65M ( . 2 1  CM) 
65M x I O O M  
( .  15 CM) 
IOOM x 0 

+65M (.21 CM) 

65M x I O O M  
(.I5 CM) 

I O O M  x 0 

14.9 I 15.1 18 I 14.9 I 15.1 

I m p e l l e r  Type - B i r t l e y  M u l t i  blobble 

Y i e l d  C a l c u l a t e d  (Ash Balance) 75.2 % 

Y i e l d  ( W a s h a b i l i t y )  80 % 

65M x 0 (Washabi 1 i t y )  1 2 . 3  % 

Head 
Ash 

24.8 

12.3 

62.8 

Heac 
F.S. - 

G 1 / 2  

7 1/2 

I 

Birtley Engineering 
Siihrrdrary 01 Great Weft Sled Induilr iPI  
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S. G. 

-1.30 

1.30-1.40 
1.40-1.50 
1.50-1.60 
1.60-1.70 
1.70-1.80 
1.80-1.90 
1 .yo-2.00 

+2.00 

ELCO M I N I N G  L T D .  

B U L K  WASHING D A T A  

I IEAVY M E D I U M  C I R C U I T  

CLEAN COAL R E J E C T  

\ I t .  2 Cum W t  % W t .  % Cum W t  X 

78.6 78.6 5.8 5.8 
19.4 93.0 3.8 9.6 
2.0 100.0 8.7 18.3 
- - 9.1 27.4 
- - 5.5 32.9 
- - 6.6 39.5 
- - 2.0 41.5 
- - 4.9 46.4 
- - 53.6 100.0 

L A B  N O .  4478 - A D I T / S E A M  NO. 16 

43.5 
24.9 
10.4 
5.0 
4.2 
3 . 0  

F l o a t - S i n k  Tor E . P . M .  

43.5 7.5 
68.4 3.6 
78.8 4.7 
83.8 4.6 
88.0 4.7 
91.0 5.0 

2.0 I 93.0 

WATER-ONLY CYCLONE C I R C U I T  (+ IOOM)  I 

5.5 

OVERFLOW I UNDERFLOW 1 

58.1 100.0 

$1 
100.0 

Birtley Engineering 
Sebr;d;ary of Great West Steel  1ndirrtr;e-r 
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8 C  

Title: 
ELCO MINING LTD. 

; 60 
> 
C 
3 > 

Date 
JAN. 6/76 

: .  
? 50 

1 

- 4c 

2 
? 

20 

C 

/ 
F I G U R E  90 

50 

4 0  

30 

25 

2 0  

10 

0 
I .4 1.6 I .8 2 .o 2.2 2.4 2.6 

I .7 

SPECIFIC GRAVITY ( 1  cm = 0.1 s.g.)  

50 

60 

70 

75 

80 

90 

100 

a EIRTLEY ENGINEERING (CANADA) LTD. 

K. M. LAU 

SUMMARY OF BULK WASHING TEST 
ADlT 16 
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ELCO M I N I N G  LTO. 

BULK WASHING SUMMARY 

ADIT/SEAM NO. 16 LAB. NO. 41178 DATE OF WASH October 30, 1975 

a) Raw Coal 

D e l i v e r e d  W t .  - - 26.2 M . T .  

Ash % - 

Hardgrove Gr indab i  1 i t y  Index  - 

39.7 
77 

- 
- 

E s t i m a t e d  Washed Weight - - 15.06 

b)  Heavy Media C i r c u i t  

E s t i m a t e d  P r o p o r t i o n  o f  +28 Mesh i n  Feed = 7 6 . 4  
E f f e c t i v e  S .  G .  - - I .42 

Raw Feed 37.2 %Ash  6 F . S . I .  

Clean Coal 9 . 1  %Ash 3 F.S. I .  

R e j e c t  6 2 . 4 % A s h  I F.S. I .  

C a l c u l a t e d  Y i e l d  = 47 .3  % 

Weighed Y i e l d  = 4 4 . 3  % 

1) Water-Only Cyclone c i  r c u i , t  

Raw Feed 

Ove r f  1 ow 

1 Under f l ow  

C a l c u l a t e d  Y i e l d  = q l . 6  

% o f  +65 Mesh i n  O/F = 71.6 

S ieve  Bend O v e r f l o w  i 3 . o % A s h  8 F.S. I .  

d) F r o t h  F l o t a t i o n  C i r c u i t  

Raw Feed 

Concen t ra tes  

Ta i  Is 

C a l c u l a t e d  Y i e l d  = 75.2  

24 .8%Ash  6 1 /2  F .S. I .  

12 .3%Ash 7 1 / 2  F .S . I .  

62 .8%Ash  I F.S. I .  

Birtley Engineering 
S u h r d m v  01 Great West Steel Indurlnes 
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ELCO MINING LTD. 

BULK WASHING SUMMARY (Cont.) 
TABLE 142 

ADIT/SEAM NO. 16 LAB. NO. 4478 

(e) Clean Coal Mix Analyses 

(1) 

( i i )  

( i i i )  

P rox i ma te 

ADM % RM% 0.7 ASH % 10.6 VM % 2 6 . 3 ~ ~  % 6 2 . 4  s% 0.7 F S I  8 -- 

Di latometer 

Softening "C 379 Max. Di I. " C  456 Max Cont. % 25 

Max. Dil. % 127 G .  No. = 1.065 

Hardgrove Grindability Index = 87 

- 

( f )  Clean Mix Distribution 

( I  BBL. Clean Coal Weighs Approximately 170 Kg.) 

Birtley Engineering 
Sebr;d;ary 01 Great West Stee l  Indurlrres 
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P R O X I I I A T E  A N A L Y S I S  

R.M. % ASH % v.11. % F.C. % 

0 .7  10.6 26.3 62.11 

ELCO 1IINIl. iG L T D .  

SAMPLE: Clean Coal  - A d i t  N o .  16 

LAB. N O . :  4478 

F.S.  I .  H.G.  I .  

a 87 

T A B L E  1112 

S I ZE FRACT I ON 
C U M U L A T I V E  

WT. % LIT 2 

I S I Z E  A N A L Y S I S  I 

+ 1/21' 1.9 1 .9  

1/4" X 811 

I 1/2" X I / 4 "  I 8 . 8  I 1 0 . 7  t 
21.4 

EM x 2 8 ~  I . 66 .8  3 4 . 7  
28M X 6511 

0 I L A T A T  I014 T E S T  

9 . 0  7 5 . 8  

6 5 ~  x o 24 .2  I 100.0 

SOFTEN I N G  
TEI IP .  ( " C )  

MAX I l l U M  MAXIMUM MAX I MUM 
D I L A T A T I O N  CONTRACTION D I L A T A T I O N  
TEMP. ( " c )  % % G . - I J O .  

379 4 5 6  25 127 1.065 

H O %  2 C %  H % N %  S %  ASH % 0 D I F F .  % 

0 .57 78.07 4.76 1.42 0.79 10.69 3.70 

Na 0 % 
2 

0.08 

K 0 % MgO % CaO % F y 0 3  % A12(4% Si02% SO % P 0 % T i 0 2  % 
2 3 2 5  
0 .69  0 .40  1.92 12.65 21 .93  55.02 0 . 6 7  2.00 I . 9 7  



ELCO MINING LTD. 

SAMPLE: A d i t  No. 17 

LA6. N O . :  4472 

V . M .  % F.C. % 

21.9 41.2 

- 282 - 

S .  % BTO/LB H . G .  I .  ATMOS ASH F U S I O N  TEMPERATURES ( " C )  
I . D .  S f  Hs . F I .  

o x i d .  I 4 7 0  1470+ - - 

red. 1330 1470+ - 0.71 9660 72 - 

Tf E 

HEAD RA\,/ AFIALYS I S  I 
R.M. % ASH % 

--r S I Z E  FRAC. U. % 

3/4" x 2811 

28M X 65M 

651.1 X I O O M  Gd-2 
200N x 0 

6 5 M  X 0 

ASH % 

64.3 

3 5 . 9  

1 8 . 1  

18. I 

18 .3  

23.2 

19.9 

ZE AN1 

R . M .  % 

1.5 

1 . 1  

1 . 1  

I . o  

RAW / 

V.M. % 

1 5 . 7  

- 

22.3 

25.6 

25.0 

4LYSlS 

F .C .  % 

18.5 

40 .7  

55.2 

54.1 

5 .  % 

0.44 

- 

0 .59  

0.74 

0.87 

H . G .  I .  

5 4  

78 

125 

CUHULAT I V E  

WT. % I ASH % 

96.2 I 33.9 

98 .2  I 33 .5  

103.0 I 33 .4  

I - S ize  c o n s i s t  o f  raw coal as r e c e i v e d ,  LIT. % + 2" = 1 2 . 1 %  
I1 - S i z e  c o n s i s t  of raw coal crushed down t o  - 3/4" ,  L.T. % 3 /4 "  X 1/2 = 1.5% 
I I I - 6511 X 0 o f f  I I 

Birtle y Engineering 
Subrrrllary of Great West Steel Inderlrrer 
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CLIENT E L C O  S E A M I A D I T  NO 

DATE NOV. 14, 1975 SIGNED 

FIGURE 31 
KEY 

A D l T  17 

K M. L A U  

1.30 1.35 1.40 1.45 1.50 1.55 1.60 1.70 180 S G. 

10 2 0  30 40 50 60 

CUM. WT. % 

x x x x x x x x x  
x x x x x x x x x x  

x x x x x x x x x 
x x x x x x x x x x  

x x x x x x x x x  
x x x x x x x x x x  

x x x x x x x x x  
x x x x x x x x x x  

x x x x x x x x x  
x x x x x x x x x x  

x x x x x x x x x  
x x x x x x x x x x  

x x x x x x x x x  
x x x x x x x x x x  

x x x x x x x x x  
x x x x x x x x x x  

x x x x x x x x x  
x x x x x x x x x x  

x x x x x x x x x  
x x x x x x x x x x  

x x x x x x x x x  
x x x x x x x x x x  

x x x x x x x x x  
x x x x x x x x x x  

x x x x x x x x x  
x x x x x x x x x x  

x x x x x x x x x 
x x x x x x x x x x  
' X  x x x x x x  x x 

x x x x x x x x x  
x x x x x x x x x  
x x x x x x x x x  
x x x x x x x x x  
x x x x x x x x x 
x x x x x x x x x  
x x x x x x x x x  
x x x x x x x x x  
x x x x x x x x x  

lx x x x x x x x x x 
x x x x x x x x x  
x x x x x x x x x  
x x x x x x x x x  
x x x x x x x x x  
x x x x x x x x x  
x x x x x x x x x  
x x x x x x x x x  
x x x x x x x x x  

3/4" 

c 
z 

LL 

m m  
v o ;  

2 8 M  

65 M 
I 

70 80 90 100 

COAL SCIENCE AND MINERALS TESTING 
Calgary, A l b e r t a ,  
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THE CLASSICAL WASHABILITY CURVES 

CLIENT 

ADITSEAM NO. 

DATE 

SIGNED 

ASH CONTENT % 

2.2 2-1 2.0 1.9 1.8 1.7 1-6 1.5 1.4 1.3 1.2 

SPECIFIC GRAVITY 

ELCO 
ADlT 17 2" x v2"  I 
NOV. 13, 1975 1 
K. M. LAU J 

I 

u 
N 





THE CLASSICAL WASHABILITY CURVES 

CLIENT 

ADIT/SEAM NO. 

DATE 

SIGNED 

n 
C 
3 

ELCO 
ADlT 17 1/2" x 28M. 
NOV. 13, 1975 
K. M. LAU 



ELC:D I . l I t i I t i G  LTIl A I I I T  NU. 17 LAE: t iG. 4472 . 75, " ::.< 2:3p, 

E: I RTLE'. i  Eli15 I NEE!? I ti15 

Birtle y Engineering 
Subsidiary DI Great West Stee l  lndurfrrer 



THE CLASSICAL WASHABILITY CURVES 

ASH CONTENT % 

2.2 2.1 2.0 I .9 1.e 1.7 1.6 1.5 1.4 1.3 1.2 

SPECIFIC GRAVITY 

A Primary Curve 

B Clean Coal Curve 

C Discard Curve 

D Specific Gravity -Yield Curve 

E ?: 0.1 S. G. Distribution Curve 

n 
E 
s 
s 
v, 

I 

z 
X 
VI 

BIRTLEY ENGINEERING (CANADA) LTD. 1 
COAL SCIENCE MINERALS TESTING 

CLIENT 

DATE 1 NOV. 13, 1975 
~ K.  M. LAU SIGNED I 

3/4" x 28M. 

I 

'D- c 



N 
W 
0 

I 

Birtle y Engineering 
Subsidiary 01 Great Werr Srrr l  Indvrimr 



THE CLASSICAL WASHABILITY CURVES 
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2.2 2.1 2.0 I .9 1.8 1.7 1.6 1.5 1.4 1.3 1.2 

0 

ASH CONTENT % 

SPECIFIC GRAVITY 

A Primary Curve 

B Clean Coal Curve 

C Discard Curve 

D Specif ic Gravity -Yield Curve 

E ? 0.1 S. G. Distribution Curve 

N 
i5 - 

n - 
"7 
c 
W 
m 

1 BIRTLEY ENGINEERING (CANADA) LTD. : 
COAL SCIENCE 8 MINERALS TESTING 

I CLIENT i ELCO 
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P r o d u c t  

S t a g e  I 

S t ' a g e  I 1  

T a i l s  

ELCO M I N I N G  L T D .  

SAMPLE: A d i t  N o .  17 

L A B .  N O . :  4472 

W t  % A s h  % R.M. % V.M.  % 

5 1  . I  7.4 0 . 6  2 7 . 7  

6 . 0  17.4 0 .8 25 .4  

42 .9  34.1 0.6 22 .4  

T A B L E  149 

FC % 

6 4 . 3  

I ANALYSES ON C U f l U L A T I V E  FLOATS @ 1.50 S.G. 

C u m u l a t i v e  
S .  % P .  % F . S . I .  W t  % 1 A s h  % 

.85 0.05 8 1/2 51.1 7 .4  

I I 

42.9 

D I L A T A T I O N  T E  

- _  100.0 19.5 -- _ _  

S %  

0 .74  

0 .80  

0.81 

P %  

0.10 

0.07 

0.05 

SOFTENING 
TEMP. ("C) 

396 

309 

390 

MAXIMUM 
D I L A T A T .  
TEMP. ("C) 

463 

458 

450 

~ 

MAX I MUM 
CONTRACT. 
% 

21 

27  

19 

MAXIMUM 
D I  L A T A T .  
% 

I 3 9  

I I 4  

G.-NO. 

1 .059 

1.058 

1.054 

I 

F. F. P a r a m e t e r s  - See A d i t  N o .  2 

I 65M x 0 

56.4 I 1.07 I 0.06 I 6 I 57.1 1 8 .5  I 

Birtley Engineering 
Sebridrary 01 Greal West Steel lndurrrrer 



. ~ 

85.2 % 

28.6 %Ash  

- 3 / 4 " x O  Raw Coal 

100 Yo El- 35.9 % Ash 

41.8 % 

8.2 % A s h  

- 293 - 

F I G U R E  96 

5.5 % 

17.0 % Ash 

4.6 % 

9.4 % Ash 

c+Y---- 84.1 % 

i t l e  
ELCO MINING LTD. 

SUMMARY OF BULK WASHING TEST 
ADlT No. 17 

-28mesh 
43.4 % 

48.3% Ash 

17.4 %Ash 

Date  

DEC. 2 2 / 7 5  

Drawn 

K. M. LAU 

OVERALL YIELD= 53.3 % 
LEGEND : 

0 YIELD % VALUES 

wEIcjyr % 
Ash% ASH CON TENT /AIR DRIED) 

a BIRTLEY ENGINEERING (CANADA) LTD. 
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B I R T L E Y  E N G I N E E R I N G  (CANADA) LTD. 

Coal Sc'ience & M i n e r a l s  T e s t i n g  D iv .  

ELCO M I N I N G  LTD. 

BULK WASHING DATA 

AD1 T/SEAM 17 LAB NO. 4471 DATE OF WASHOctober 23, 1975 

Raw Coal A n a l y s i s :  Ash % 35.9 Hardgrove Gr indab i  1 i t y  Index 72 

D e l i v e r e d  Bulk Weight 22.5 M e t r i c  Tons 

B i d e  y Engineering 
Subrrdiary o l  Great West Steel lndwlrres 



ELCO M I N I N G  LTO. 

BULK WASHING DATA 

HEAVY MEDIUM C I R C U I T  

A D l T  /SEAM N O .  17 LAB NO. 4471 

I .  

2. 

3. 

4. 

5 .  

6. 

7. 

a. 

9. 

10. 

I I .  

12. 

S. G. of Separa t i on  (a )  W a s h a b i l i t y  1 .75 

(b )  P l a n t  1.47 

Feed Ash Content  A .D .B .  28.6 % 

Clean Coal E s t i m a t e d  Weight 8.17 M.T. -___ 

Clean Coal A n a l y s i s  ( A . D . B . )  Ash 3.2 % F . S . I .  8 

R e j e c t  E s t i m a t e d  Weight 6.68 M.T. 

R e j e c t  A n a l y s i s  (A.D.B.) Ash 48.3 % FSI 1 

E s t i m a t e d  3/4" x 28M I n  C i r c u i t  (3+5) 14.85 M.T. 

A c t u a l  3/4" x 28 Mesh f r o m  
W a s h a b i l i t y  Data 85.2 % 

Y i e l d  Clean Coal (Weighted) :  3 55.0 % 
3 + 5  

Y i e l d  Clean Coal 
( C a l c u l a t e d  Ash Balance) - 6 - 2 

6-4 
Y i e l d  Clean Coal ( W a s h a b i l i t y )  

+2" Rock Overs i ze  

49.1 % 

67.7 % 

3.12 M .T. 
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- 
Head 

F.S. I .  

7 

8 1 /2  

1 

3 

ELCO M I N I N G  LTD. 

BULK WASHING DATA 

WATER-ONLY CYCLONE CIRCUIT 

ADIT/SEAM N O .  17 LAB NO.  4471 

1 .  

2 .  

3 .  

4. 

5. 

0 ' FLOh 

U' FLOh 

6 .  

7. 

TACLC 150 

V o r t e x  F i n d e r  C learance (VFC) 1 .3  CM .50 Inches 

Feed Pressu re  1 .4  I K G / C M ~  20 P.S. I .  

Feed Rate 2 3 . 2  M / H r .  85 IG/Min. 

Feed P u l p  D e n s i t y  100-110 g / l .  10-13 % S o l i d s  W / V  

3 

Sample A n a l y s i s : -  

Cum I Head 
Ash % Ash 

13 .5  

1 3 . 5  17.4 

I 

8.0 I 
8.1 I 8.1 

Y i e l d  - T o t a l  W . O .  Cyclone C i r c u i t  = 34 .1  

E s t .  Y i e l d  o f  2 8  x 65 Mesh Coal = 4 7 . 1  ( e s t i m a t e d )  
(as  % o f  2 8  Mesh x 0 Feed) 

Birtley Engineering 
Suhrdia,y of Great  Werl Sfeel Ind~rfries 
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Screen S i z e  

TABLE 151 

W t .  % Ash % F .S . I .  C um C um Head 

ELCO M I N I N G  LTD. 

BULK WASHING DATA 

FROTH FLOTATION CIRCUIT 

ADIT/SEAM NO.  17 LAB N O .  4471 

I .  Reagents: Kerosene-Methyl  i s o b u t y l c a r b i n o l  (MIBC). 

2. Feed P u l p  D e n s i t y  

3 .  Sample A n a l y s i s : -  

g / l  20-25 % S o l i d s  W / V  

CONC. 

TAILS 

4. 

5. 

6. 

7. 

I m p e l l e r  Type - 

Y i e l d  C a l c u l a t e d  (Ash Ba lance)  64.4 % 

Y i e l d  ( W a s h a b i l i t y )  65 % 

65M x 0 (Washabi 1 i t y )  5 .2  % 

F.S. I :: 
Birr le y Engineering 
Svhrtdrarv 01 Gren l  Weri Steel lndus~r;es 
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ECCO M I N I N G  L T D .  

BULK WASHING DATA 

A D I T / S E A M  NO. 17 L A B  N O .  4471 

F l o a t - S i n k  f o r  E . P . M .  

I ' 5 .  G. 

TABLE 152 

IHE'AVY MEDIUM C I R C U I T  I WATER-ONLY CYCLONE C I R C U I T  (+100M)  

CLEAN COAL UNDERFLOW 

Birtley Engineering 
Subr,drary or Grerr West Steel lodcrrfnrr 
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ELCO M I N I N G  LTD. 

BULK WASHING SUMMARY 

ADIT/SEAM NO. 17 LAB. NO. 41171 DATE OF WASH October 23, 1975. 

a) Raw Coal 

D e l i v e r e d  W t .  - - 22.5 M.T. 

Ash % - 
Hardgrove G r i n d a b i  1 i t y  Index  - 

35.9 % 

72 

- 
- 

E s t i m a t e d  Washed Weight - - 17.4 M.T. 

b) Heavy Media C i r c u i t  

E s t i m a t e d  P r o p o r t i o n  o f  +28 Mesh i n  Feed = 85 .2  

E f f e c t i v e  5. G. = 

Raw Feed 2 8 . 6 z A s h  7 F. S. I .  

Clean Coal 8 . 2 z A s h  8 F.S. I .  

R e j e c t  4 8 . 3 x A s h  1 F.S.I.  

C a l c u l a t e d  Y i e l d  = 49.1 

55.0 - Weighed Y i e l d  - 

C )  Water-Only Cyclone C i r c u i t  

Raw Feed 

Ove r f  1 ow 

Under f l ow  

17 .4zAsh  7 F.S. I .  

8 . 9 Z A s h  8 1/2 F .S. I .  

62 .3%Ash 1 F.S. I .  

C a l c u l a t e d  Y i e l d  = 84. I 
% o f  +65 Mesh i n  O/F = 56 ( e s t i m a t e d )  

S ieve  Bend O v e r f l o w  8 . 1  %Ash 8 F.S. I .  

d) F r o t h  F l o t a t i o n  C i r c u i t  

Raw Feed 

Concent ra tes  

Ta i  Is 

C a l c u l a t e d  Y i e l d  = 8 4 . 4  

17.O%Ash 3 1/2 F.S. I .  

g.4ZAsh 8 1 /2  F.S. I .  

58.2%Ash 1 F.S. I .  

Birtley Engineering 
Ssbridrary bl Great Werf Sieel~lnlnrl~,riner 
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BBLS. 

3 

ELCO M I N I N G  LTD. 

BULK WASHING SUMMARY (Con t . )  

M.T. 

0.496 

TABLE 153 

BBLS. M.T. BBLS. M.T. BBLS. 

g 1 . 4 9  13 2 . 1 5  3 

ADIT/SEAM NO. 17 LAB. NO. 4471 

M.T. BBLS. M.T. BBLS. M.T.  BBLS. BBLS. M.T.  

0.496 0 . 6  0 .99  3 5 . 4  61 10.08 

( e l  Clean Coal M ix  Ana lyses  

( i )  P rox ima te  

ADM % RM% 1 .2  ASH % 7.1 V M  % - 28.OFC %63.7  S% 71 FSI 8 

( 1  i )  D i  l a t o m e t e r  

S o f t e n i n g  "C 377 Max. D i l .  " C  455 Max Cont. % 1 3  

Max. D i l .  % 1115 G .  No. = 1 .085  

( l i i )  Hardgrove G r i n d a b i l i t y  Index  = 76 

( f )  Clean M i x  D i s t r i b u t i o n  

I RAG I I TALS I OER C . C .  COMP. STELCO I I 
M.T. - 

0 . 9 9  
- 

IN STOCK 
S C U R R Y  R .  

10.08 I 1 3 5 . 4  

( I  BBL. Clean Coal Weighs Approx ima te l y  170 Kg.) 
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R.M. % ASH % V.W. % F.C. % 

1.2 7 .  I 28.0 63.7 

ELCO M I N I N G  L T D .  

SAMPLE: C lean  Coal - A d i t  No. 17 

L A B .  NO.: 4471 

F . S .  I .  H.G. I .  

8 76  

T A B L E  I 5 4  

S I Z E  F R A C T I O N  

I PROXIMATE A N A L Y S I S  I I I 

C U M U L A T I V E  
WT. % WT. % 

+ 1 /2" 

S I Z E  A N A L Y S I S  

2.9 2.9  
l / 2 "  X l / 4 "  I 15.5  18.4 
1 / 4 "  X 811 I 29.1, 47.8 
8t4 X 28M I 32.9 

I 

0 I L A T A T  101.1 T E S T  

80.7 

SOFTEN I NG 
TEMP. ( " C )  

2811 X 6 5 t l  

MAX I MUM MAXIMUM MAX I MUM 
D I L A T A T I O N  CONTRACTION D I L A T A T I O N  
T E M P . ( O C )  1 %  1 % 1 G.- I . IO. I 

455 13 145 1.085 

8 . 6  89 .3  
651.1 X 0 

Birtley Engineering 
Subridmry d G e a r  Weft  Sreel hdurrrrer 

10.7 100.0 

H O %  2 

0.81 

C %  H % N %  S %  ASH % 0 D I F F .  % 

80.51 4.96 1.52 0.80 6.97 4.43 

N a 2 0  % 

0 .07  

K20 % MgO % CaO % F 0 % Al,?% S i 0 2 %  SO % P 0 % T i 0 2  % 53 3 2 5  
0 . 4 7  0 . 2 7  1.96 16,42 2 1 . 1 7 5 4 . 8 4  0 .43  2 . 1 9  1.75 



ELCO H I N I N G  L T O .  

SAMPLE: Adit No. 18 

L A 6 .  NO.:  4405 

F.C. % 

4 1 . 6  

- 302 - 

T A B L E  155 

ASH F U S I O N  TE l lPERATURES ( " C )  

o x i d .  1310 1340 1380 1450 

red. 1240 1300 1330 1400 

F L  S. % BTO/LB H . G .  I .  -ATtIOS 
I . D .  S f  Hs . 

0 .57  9815 32 

HEAD RAU A N A L Y S I S  I 
R.M. % ASH % V . M .  % I* 

S I Z E  AND RAW A N A L Y S I S  

S I Z E  FRAC. 

2" x l / 2 "  

l / 2 "  x 0 

3/4" X 2811 

28M X 65M 

65M X IOOM 

loot1 x 2001 

ZOOM x 0 

65M X 0 

WT. % 

18.0  

82.0 

80.4 

8 .0  

3 .6  

5 . 2  

2 . 2  

11.6 

ASH % 

5 6 . 4  

38 .4  

1 8 . 3  

1 6 . 2  

1 5 . 4  

17 .5  

16 .2  

R.M. % V . M .  % 

J-L 
- I -  

- I -  * 
I F.C.  % S .  % 

- I -  
3 8 . 4  1 0 . 5 5  

H . G .  I .  

68 

8 5  

I I 

CUI lULAT I V E  

WT. % 

8 0 . 4  

8 8 . 4  

92 .0  

9 7 . 8  

100.0 

I - Size c o n s i s t  o f  r a w  coal as received, LIT. % + 2" = 1 3 . 4  
WT. % of  l /2" X 2811 = 56.7  of 
raw (-2") coal as  received. 

I I  - Size consist of  raw coal crushed to - 3/4" 
I I I  - 6 5 ~  x o off I I  

ASH % 

- 

38 .4  

3 6 . 6  

35 .8  

34 .6  

34 .2  

Birtley Engineering 
S u b r r d w y  of Great Werl Sleet Industries 
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BIRTLEY ENGINEERING ( C A N A D A  1 LTD. 
COAL SCIENCE AND MINERALS TESTING 

Calgary, A l b e r t a ,  
~ 

Title: 
SIZE AND DENSITY DISTRIBUTION DIAGRAM 

CLIENT ELCO MINING SEAMIADIT NO ADlT 18 

DATE NOV 14/75 SIGNED L BAILEY 

F I G U R E  97 

KEY 

S G. 1.30 1.35 1.40 1.45 150 1.55 1.60 1.70 1.80 

i 

I 
10 2 0  3 0  4 0  50 60 70 80 90 100 

loot, 

CUM. WT, % 
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THE CLASSICAL WASHABILITY CURVES 

ASH CONTENT % 

2.2 2-1 2.0 1.9 1.8 1.7 1.6 1.5 1.4 1.3 1.2 

SPECIFIC GRAVITY 

A Primary Curve 

B Clean Coal Curve 

C Discard Curve 

D Specific Gravity -Yieid Curve 

E f 0.1 5. G. Distribution Curve 

c) 
C 
5 
s 
.+ 
s 
v, z 
X 
w 

BlRTLEY ENGINEERING (CANADA) LTD. 1 
I 

COAL SCIENCE 8 MINERALS TESTING 

CLIENT 1 ELCO 

DATE 1 NOV. 12, 1975 
SIGNED j K. M. LAU I 

ADIT/SEAM NO.! ADlT 18 2" x 1/2" ! 
I 

n - 

u3 
W 



I 

w 
0 
0 

E I FTLE' , '  ENGI HEEP Ii-ii3 



THE CLASSICAL WASHABILITY CURVES 

0 

10 

2 0  
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40 2 z 
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5 0  
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8 0  

90 

100 
0 10 20 30 40 50 60 70 80 90 100 

ASH CONTENT 

2.2 2.1 2.0 1.9 1.8 1.7 1.6 1.5 1.4 1.3 1.2 

SPECIFIC GRAVITY 

A Primary Curve 

0 Clean Coal Curve 

C Discard Curve 

D Specif ic Gravity -Yield Curve 

E ?: 0.1 S. G. Distribution Curve 

0 c 
5 
z I 
.+ 
s 
vl 

w 
0 
U 

z 
X 
v) 

BIRTLEY ENGINEERING (CANADA ) LTD. 
COAL SCIENCE e MINERALS TESTING 

CLIENT i ELCO 
1 

ADIT/SEAM NO.; ADlT 18 1/2" x 28M. i 
DATE 1 NOV. 13, 1975 
SIGNED I K. M. LAU 

W 
W 



Birtle y Engineering 
Svbne?aq al Gmaf Wesl S l e d  I n d m m e r  



T H E  CLASSICAL WASHABILITY CURVES 





THE CLASSICAL WASHABILITY CURVES 

BIRTLEY ENGINEERING (CANADA 1 LTD. 

SIGNED 1 K. M. LAU 
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MA X I MUM 
O I L A T A T .  
% 

TABLE 160 

G , - N O .  

ELCO M I N I N G  LTD. 

SAMPLE: A d i t  N o .  18 

LAB.  NO. : 4405 

8 1/2 

9 

ANALYSES ON CUHULATIVE FLOATS @ 1.50 S.G.  

0 .72  0 .05  

0.81 0 .04  

I 

P r o d u c t  

S t a g e  I 

Stage I I  

T a i l s  

S I Z E  
FRAC. 

C u m u l a t i v e  
W t  % A s h %  R . M .  % V.M. % FC % 5. 8 P. % F . S . I .  . W t  % Ash % 
46 .4  8 .2  0.9 28 .8  62 .1  .66  0 .04  9 4 6 . 4  8.2 

12.6 1 3 . 5  0 . 9  27.2 58 .4  .74  0 .05  8 1/2 59 .0  9 . 3  
- _  100.0 16.6 25 .2  46 .9  - -  _ _  41.0 27 .0  0 . 9  

I 2" x 1/21' 

3 /4"  X 23M 

28M X 65M 

0 . 8 3  0.05 

D I L A T A T I O N  T E S l  

SOFTENING 
TEMP. ( " C )  

398 

392 

389 

MAX I MUM 
0 I LATAT.  
TEMP. ( " C )  

443 

454  

448 

MAX I MUM 
CONTRACT. 
% 

10 

24  

23 

0 .994 

1 .056 

148 I 1.054 

I FROTH FLOTATION TEST 65M x 0 I 

F. F. P a r a m e t e r s  - S e e  A d i t  No.  2 

Birtle y Engineering 
Sc,hsrdraty 01 Gwar West Steel lndurfrrer 
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I 

Tit le 
ELCO MINING LTD 

6.4 % 

9.7 % Ash 

1.6 % 

51.4 % Ash 

Date  
DEC 22 / 7 5  

16.2 % Ash 

I I 8.6 % I 

SUMMARY OF BULK WASHING TEST 

ADlT No. 18 
Drawn 

K. M. L A U  



P 

B I R T L E Y  E N G I N E E R I N G  (CANADA) LTD. 

Coal Sc'ience & M i n e r a l s  T e s t i n g  D iv .  

ELCD M I N I N G  LTD. 

BULK WASHING DATA 

T /SEAM 18 LAB NO. 4h04 OF I October 10, 1975. 

Raw Coal A n a l y s i s :  Ash % 34.2 Hardgrove Gr indab i  1 i t y  Index 82 

D e l i v e r e d  B u l k  Weight 30.7 M e t r i c  Tons 

Birtle y Engineering 
Subrrdwry of Great We<, Steel lndurlrrer 
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ELCO M I N I N G  LTD. 

BULK WASHING DATA 

HEAVY M E D I U M  CIRCUIT 

ADlT /SEAM NO. 10 LAB NO. 4484 

1 .  

2. 

3. 

4 .  

5. 

6.  

7. 

8. 

9 .  

10. 

1 1 .  

12.  

S. G .  o f  Separa t i on  (a )  W a s h a b i l i t y  1 .57  

( b )  P l a n t  I . 4 8  

Feed Ash Conten t  A . D . B .  32.5 % 

Clean Coal E s t i m a t e d  Weight 7 .48  M.T. 

Clean Coal A n a l y s i s  (A.D.B.) Ash 6.6 % F . S . I .  3 

R e j e c t  E s t i m a t e d  Weight 5.58 M.T. 

R e j e c t  A n a l y s i s  (A.D.B.) Ash 72.2 % FSI  1/2  

E s t i m a t e d  3/4" x 28M I n  C i r c u i t  (3+5) 13.06 M.T. 

-~ 

A c t u a l  3/4" x 2 8  Mesh f rom 
W a s h a b i l i t y  Data 80 .4  % 

Y i e l d  Clean Coal (Weigh ted) :  3 57.3 % 
3 + 5  

Y i e l d  Clean Coal 
( C a l c u l a t e d  Ash Ba lance)  - 6 - 2 

6-4 
Y i e l d  Clean Coal ( W a s h a b i l i t y )  

+2" Rock Overs i ze  

% 60.5 - 

55 % 

2 .72  M.T. 

Birtley Engineering 
S,rbrrdrary o l  Great West St-rl  lod(srtner 
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1 

TABLE 161 ELCO M I N I N G  LTD. 

BULK WASHING DATA 

WATER-ONLY CYCLONE CIRCUIT 

A D I T / S E A M  NO. 18 LAB N O .  4404 

1 .  V o r t e x  F i n d e r  C learance (VFC) 5 .7  C M  2.25 Inches 

2.  Feed Pressu re  1.4 KG/CM' 20 P.S.  I .  

3. Feed Rate 2 3 . 2  M / H r .  85  IG/Min. 

4 .  Feed P u l p  D e n s i t y  100-130 g / l .  10-13 % S o l i d s  W / V  

3 

Screen S i ze W t .  % Ash % F .S . I .  C um C urn Head 
W t .  % Ash % Ash 

21.6 8 54 .5  21.6 +65M ( . 2 1  CM) 54.5 

U'FLOW 

S B 0 

24.2 8 100.0 21.9 I O O M  x 0 33.3 

+65M 38.4 38.4 

I O O M  x 0 I 51.4 I 23.1 1 7 1 /2 I 100.0 14.0 
+65M 73 .4  73.4 
65M x I O O M  8 .4  8 1 . 8  47.3 
I O O M  x 0 18.2 61 1 1/2 100.0 49.8 
+65M 89.2 8.5 9 89 .2  8 .5  
65M x I O O M  4.4 14.9 8 9 3 . 6  8.3 
I O O M  x 0 6 . 4  22 .8  7 1 /2  

I 

100.0 1 9 . 7  1 

- 
49 

- 
9 

~~ 

6. Y i e l d  - T 6 t a l  W . O .  Cyc lone C i r c u i t  = 83.2 

7. E s t .  Y i e l d  of 2 8  x 65 Mesh Coal = 31.9 
(as % o f  2 8  Mesh x 0 Feed) 

Head 
F.S. I .  

8 

9 

1 1/2 

8 1/2 

Birtley Engineering 
Subrrdra,y 01 Great Wel l  SwPl lndurfrrer 
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TABLE 162 ELCO M I N I N G  LTO. 

BULK WASHING DATA 

FROTH FLOTATION CIRCUIT 

ADIT/SEAM NO. 18 LAB NO. 4404 

I .  Reagents: Kerosene-Methyl  i s o b u t y l c a r b i n o l  (MIBC). 

2 .  Feed P u l p  D e n s i t y  150-1811 g / l  15-18 % S o l i d s  W / V  

3. Sample A n a l y s i s : -  

CONC. 

TAILS 

4. 

5. 

6. 

7. 

Screen S i z e  I W t .  % 

+65M ( . 2 1  CM) I 
I 65M x I O O M  

( .  15 CM) 

I O O M  x 0 

65M x I O O M  
16.2 

l O O M  x 0 I 7 4 . 4  

Ash % F .S . I .  
W t .  % Ash % * 

I 

25.6 

100.0 

41 .5  I 3 7 . 5  
I 

I m p e l l e r  Type - B i r t l e y  M u l t i  Wobble 

Y i e l d  C a l c u l a t e d  (Ash Ba lance)  84.6 % 

Y i e l d  (Washabi 1 i t y )  

65M x 0 (Washabi 1 i t y )  

60 % 

a 

Head 
Ash 

16.2 

9.8 

5 1 . 4  

Head 
F.S. - 

8 

- 

8 1/2 

- 

2 1/2 

- 

Birtley Engineering 
Scrhsidrary o l  Great West Steel Indurtner 
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Wt. % 

7 1 . 4  

ELCO M I N I N G  LTD. 

BULK W A S H I N G  DATA 

Cum W t  % W t .  % cum W t  2 

7 1 . 4  0 . 3  0 .3  

AD1 T/SEAM NO.  18 LAB N O .  44011 - 

Cum W t  % 

75.2 

F l o a t - S i n k  f o r  E . P . M .  

W t .  % Cum W t  % 

20.3 20 .3  -1 .30  

- 

1 .30-1 .40  

1 .40-1 .50  

1.50- 1 .60 

1.60-1.70 

- 4.6 I 21.5  

1.70- 1 .80 

- - 
1.80-1.90 

I .  90-2.00 

+2.00 

4.9 I 26.4 

TABLE 163:. 

38.6 

H E A V Y  M E D I U M  C I R C U I T  

100.0 

~~ ~~~ ~~ IWATER-ONLY C Y C L O N E  C I R C U I T  (+IOOM) 

CLEAN COAL I RE.IECT I OVERFLOW I UNDERFLOW 

20.8 I 92 .2  I 0.3 I 0 .6  

5 .9  1 38.1 I 0.4 1 1.0 

0 . 2  I 100.0 I 6 .5  I 10.9 

- I - I 73.6 1 100.0 

W t .  % 

75.2 

15 .7  
4.7 
1.2 

1 . 3  
I .9 

95 .6  
96.8 40.8 

98 .1  

100.0 I 6.1 I 52.1 

4.5 I 56.6 
I 4.8 I 61 .4  

Birtley Engineering 
SohrM;rrv ol Crest Wesl Swel  Indmtn;er 
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Title: 
ELCO MINING LTD. 
SUMMARY OF BULK WASHING TEST 

FIGURE 103 

Dote 

JAN 12/76 

I I I I I 

I .4 1.6 1.8 2 .o 2.2 2.4 
I .7 

SPECIFIC GRAVITY ( I crn = 0.1 s.g.  1 

i0 

+O 

I0 

!5 

!O 

I0 

0 

50 

60 

70 

75 

80 

90 

100 

Drawn 
K. M. LAU ADlT 18 
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ELCO M I N I N G  LTO. 

BULK WASHING SUMMARY 

ADIT/SEAM NO. 18 LAB. NO. 4404 DATE OF WASH October 10, 1975. 

C )  

Raw Coa 1 

30.7 D e l i v e r e d  W t .  - 

Ash % - - 34.2 

- 

8 2  - Hardgrove G r i n d a b i l i t y  Index  - 
E s t i m a t e d  Washed Weight - - 16 .2  

Heavy Media C i r c u i t  

E s t i m a t e d  P r o p o r t i o n  o f  +28 Mesh i n  Feed = 80 .4  
E f f e c t i v e  S. G.  - 

Raw Feed 3 2 . 5 % A s h  5 1 / 2  F.S. I .  

Clean Coal 6.6 %Ash 8 F.S.I.  

R e j e c t  7 2 . 2 z A s h  1 / 2  F.S.I .  

1.55 - 

C a l c u l a t e d  Y i e l d  = 60.5 

Weighed Y i e l d  = 5 7 . 3  

Water-Only Cyclone C i r c u i t  

Raw Feed 

Ove r f  1 ow 

' Under f low 

C a l c u l a t e d  Y i e l d  = 83.2 

% o f  +65 Mesh i n  O/F = 30.4 
S ieve  Bend O v e r f l o w  

F r o t h  F l o t a t i o n  C i r c u i t  

Raw Feed 

Concent ra tes  

Ta i  Is 

C a l c u l a t e d  Y i e l d  = 84.6 

20 .O%Ash 8 F.S. I .  

14 .O%Ash 9 F.S. I .  

4 9 . 8 z A s h  1 1/2 F.S.I .  

1 . 7 % A s h  8 1/2 F.S.1. 

16 .2%Ash 8 F.S. I .  

9 . 8 % A s h  8 1 / 2  F .S. I .  

51 . 4 % A s h  2 1/2 F.S. I. 

Birtle y Engineering 
Subl idmy 01 Gieal Wesl S l e d  lnduirrics 
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ELCO M I N I N G  LTD. 

BULK WASHING SUMMARY (Cont . )  

STELCO 

BBLS. M.T.  

0 . 6  0.102 

ADIT/SEAM NO. 18 L A B .  NO. 4404 

( e )  Clean Coal M ix  Ana lyses  

I N  

BBLS. M.T.  BBLS. BBLS. M.T. 
TOTAL 

SCURRY R. STOCK 

33.9 58.5 

( i )  

( i i )  

BBLS. 

3 

( i i i )  

M.T 

0.510 

TABLE 164 

P r o x i  mate 

ADM % RM% 2.1 A S H  % 7.0 VM % - 23.8Fc % 6 2 . 1  s$ 0.73 ' F S I  8 1 /2  

D i  l a t o m e t e r  

S o f t e n i n g  " C  390 Max. D i  1 .  O C  460 Max Cont. % 25 

Max. D i l .  % 137 G. No. = 1.067 

Hardgrove G r i n d a b i l i t y  I ndex  = 

( f )  Clean M i x  D i s t r i b u t i o n  

I TACS I OER 

( I  BBL. Clean Coal Weighs Approx ima te l y  170 Kg.) 

Eirtley Engineering 
S w b r d a r v  o l  Great Werl S l e d  Indrrrrres 
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S I Z E  FRACT I ON 

ELCO M I N I N G  LTO. 

SAMPLE: C l e a n  Coal - A d i t  N o .  18 

L A B .  NO. : 4404 

C U M U L A T I V E  
WT. % WT. % 

T A B L E  165 

+ 1 /211 

PROXIMATE A N A L Y S I S  

R.M. % ASH % V.M. % F.C. % 

28.8 62 .1  

5 . 3  5 . 3  

I S I Z E  A N A L Y S I S  I 

l / 2 "  X 1/4" 24 .  I 2 9 . 4  
1/4" X 8M 
8f1 x 2 8 ~  
2811 X 65t1 

1 5 . 9  45 .3  
2 2 . 2  6 7 . 5  
2 4 . 3  9 1 . 8  

I 65M X 0 I 8 . 2  I 100.0 I 

SOFTENING 
TEMP. ( 'C )  

I D I L A T A T I O N  T E S T  I 
MAXIMUM MAX I MUM MAX I MUM 
D I L A T A T I O N  CONTRACTION D I L A T A T I O N  
T E M P . ( O C )  x x G.-I.10. 

H O %  
2 .  

C %  H %  N %  S %  ASH % 0 OIFF. % 

I 0 . 9 6  I 7 9 3 6  I 5.11 I 1 .72  I 0 .77  I 7.31 I 4 . 5 7  J 

Na 0 % 2 
0 .06  

MI I.IEP,AL A N A L Y S I S  OF A S H  I 
S i $ %  SO % P 0 % T i 0 2  % 3 2 5  K20 % MgO % CaO % F 5 0 3  A12 4% 

0 . 6 0  0 .36  1 . 4 0  1 0 . 0 8 2 4 . 1 9  5 7 . 4 8  0 . 3 3  1 .40  1 .99  

Birtle y .  Engineering 
Subsrdmry 01 Great W e ~ r  S l e d  lnduslriei 



ELCO I l l N l N G  LTD. - 3 2 3  - 
SAMPLE: Composite - Alternate Plan (A) 

LA6. NO. :  4762 

R.M. % 

0.7 

TABLE 166 

~ 

ASH % V . M .  % F.C. % 5 .  % BTO/LB H . G .  I .  . A T f l O S  ASH F U S I O N  TEHPERATURES ("C) 

oxid. 1470+ - - - 
r e d .  1400 1470+ - - 

I .D .  S f  Hs . FI . 

32. I 17.6  49 .6  0.46 10170 83 

I HEAD R A l l  A N A L Y S I S  I 

S I Z E  FRAC. 

2" x 1 /2" 

1/21' x 0 

3/4" X 28tl  

28M X h5M 

65M X I O O M  

1OOM x 2001' 

23.3 

76.7 

- 

78.6 

6.2 

- 

9.3 

4 . 5  

- 

1 . 4  

15.2 

- 

__ 

A S H  % 

52.3 

- 

35.5  

20 .7  

18.9 

17 .6  

16.8 

18.4 

ZE AN - 
R.M. % 

0.9 

0 . 6  

- 

0.7 

RAW A N A L Y S I S  

+ s. % 

0 .39  

0 .48  

0.57 

0 .70  

H . G .  I .  

69 

3 4 

114 

C U l l U L  

WT. 2 
T l V E  

ASH % 

78.6 

84 .8  

94.1 

98.6 

00.0 

I - Size consist o f  raw coal crushed to -2",  WT. % + 2 "  = 6.8% 

I1 - Size consist of r a w  coal crushed to - 3/11" 
I l l  - 6511 X 0 o f f  I1  

WT. 8 l / 2 "  X 28M = 59.1% 

35.5 

34 .4  

32.9 

32.2 

32.0 

Birtley Engineering 
Subsidiary of G r o t  We,, Steel Industries 
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ELCO ‘.fINING LTD. Cf)HPOSITE-4LTERN4TE PLAN ( A )  LA3 N0.4757 2” X I / ? ’ ’  

-3 I 4  ECT-- --cuv FLOAT5- --CU‘A SIYYS-- C-0.1 DIST2 

WT> CUY ‘YT> SIN!( 
S.2. WT> 4 S 3 >  ASH 1T ASHTT WT> ASH> ASH> WT> ,ASH> S . 2 .  jYT> 

I 2 3 4 5 6 7 8 9 10 1 1  12  

1.30 6.30 3.40 .21 .21 6.39 3.40 55.98 93.70 59.75 1.30 0.00 

1.35 13.40 6.20 .93 1.05 19.70 5.30 55.15 80.30 68.67 1.40 26.50 I 

w 
N 1.40 1.30 9.30 .72 1.76 27.00 6.52 54.44 73.90 74.51 1.53 5.20 ul 

I 

1.45 3.60 15.30 .75 2.31 30.60 7.55 53.39 j9 .40  77.64 1.50 4.10 

~. 
1.50 2.20 21.60 . 4 8  2.79 32.80 8.50 53.41 51.20 79.43 1.70 3.60 

. . .  . .  . . .  
1.55  .a0 27.30 .22 3.91 33.60 8.95 53.19 66.40 30.10 1 .30  0.00 

1.60 1.60 34.10 . i 5  3.55 35.20 10.09 52.64 54.80 81.24 1.30 0.OO 

1.73 1.10 40.20 .68 4.24 36.90 11.48 51.96 53.10 72.35 2.30 0.00 

1.80 1.90 48.40 .92 5.16 38.30 13.29 51.04 51.20 53.40 2.10 0.90 + 

9.99 61.20 33.40 51.04 56.20100.00 56.20 0.00 .OO 0.00 2.20 0.00 rn 
r 

- 
o\ 
U 

dIRTLSY Z N G I N E E 2 I N G  



THE CLASSICAL WASHABILITY CURVES 

100 

90 

80 

7 0  

ASH CONTENT % 

2.2 2. I 2.0 1.9 1.8 1.7 1.6 1.5 1.4 1.3 I .2 

SPECIFIC GRAVITY 

Primary Curve 

Clean Coal Curve 

Discard Curve 

Specif ic Grav i ty  -Yield Curve 

? 0.1 S. G. Distr ibution Curve 

2 "  x l/2" 

I 

BIRTLEY ENGINEERING (CANADA ) LTD. 
COAL SCIENCE 8 MINERALS TESTING , 

~~~ 

CLIENT j ELCO ! 

ADIT/SEAM NO.; COME-ALTERNATE PLAN ( A ) !  
DATE I DEC. 15, 1975 
SIGNED ] K. M. L A U  



ELCO MINING LTD. COLIP')SITE-ALTER~IATE PL4N ( A )  L A B  N0.4762 1/2" X 28M 

-9IRECT-- -CUM FLOATS- --CU" SING- +-0.1 LIIST2 

WT> CUM :qr> SINK WT 
5.5. PIT> ASH> ASH TT ASHTT WT> ASH> ASYD WT> ,ASL-I> S.5. !$IT> 

1 2 3 4 5 6 7 8 9 10 1 1  12 

1.30 33.91 2.76 .94 .94 33.91 2.75 25.16 56.09 33.97 1.30 0.00 

1.35 13.68 5.92 .31 1.75 47.59 3.67 24.35 52.41 46.46 1.40 33.61 

1.40 9.67 9.67 .94 2.68 57.24 4.69 73.42 42.74 54.79 1.50 14.75 

1 .45  7.64 14.35 1 . 1 0  3.78 64.90 5.52 22.32 35.10 63.59 1 . 6 0 ,  6.89 

l.5Q 2.62 20.14 .53 4.30 67.52 6.33 21.79 32.49 57.09 1.70 4.02 

1 .55  2.99 24.94 .n 5.33 70.41 7.14 21.07 29.59 7 1 . 2 1  1.30 0.00 

1.60 1.60 30.51 .49 5.52 72.31 7 . 6 4  20.53 27.99 73.53 1.90 0.00 

1.70 2.40 38.54 .92 6.44 74.41 8.66 19.55 25.59 76.31 2.70 0.00 

1.53 1-62 47.57 .77 7.21 76.03 9.49 18 .58  23.97 78.78 2.10 0.00 
-4 
D 

rn 
9.99 23.97 78.78 13.58 26,10190.00 26.10 0.30 .OO 0.00 2.20 0.90 P 

- 
0- 
W 

RI RTLEY EVI(;IUEERIIJG 

, 
w 
A, 
U 

I 

Birtley Engineering 
- L  , - 



THE CLASSICAL WASHABILITY CURVES 

ASH CONTENT % 

2.2 2. I 2.0 1.9 1.8 1.7 1.6 1.5 1.4 13 1.2 

SPECIFIC GRAVITY 

A Primary Curve 

B Clean Cool Curve 

C Discard Curve 

D Specific Gravity -Yield Curve 

E f 0.1 5. G. Distribution Curve 

0 c 
I 
s 
.+ 
s 
v, z 
X 
VI 

1/2" X 28M. 

BIRTLEY ENGINEERING (CANADA 1 LTD. j 
COAL SCIENCE 6 MINERALS TESTING ~ 

CLIENT ~ ELCO 
ADIT/SEAM  NO.^ COMP-ALTERNATE PLAN (A)  
DATE 1 DEC. 15, 1975 
SIGNED 1 K. M. LAU i 

n - 



ELCO '4ININC; LT9. C/)'4Pr)SIT"-L\LTERrirATE PLAN ( A )  LAB NO. 4762 3/4" X 28'4 

--cuv S I U ~ S - -  +-0.1 DISTk? --71 QECT-- - -CUY FL'IATS- 

1 2 3 4 5 6 7 8 9 10 I I  12 

1.30 24.10 2.30 .73 .73 26.10 2.30 33.88 73.90 45.84 1.39 0.30 

1.35 13.60 6.70 -32 1.55 39.70 3.90 33.06 60.30 54.33 1.40 31.60 

1.40 9.00 9.70 .37 2.42 48.70 4.97 32.19 51.30 62.75 1.50 12.90 

1.45 6.50 14.50 -94 3.36 55.20 6.179 3'1.25 44.30 69.75 1.5Q 6.10 

1.50 2.50 20.53 .SI  3.31 57.70 6.72 30.13 42.30 W.66 1.70 3.90 

1.55 2.30 25.29 .53 4.45 60.00 7.42 30.16 40.00 75.39 1.30 0.30 

1.60 1.60 31.50 .51 4.94 61.60 5.05 29.65 35.40 77.21 1.90 0.00 

1.70 2.20 38.90 .36 5.32 63.80 9.12 25.79 36.20 79.54 2.30 0.03 

1.80 1.70 47.90 .31 6.63 55.50 10.12 27.98 34.50 91.10 2.10 0.30 

9.99 34.50 31.10 27.98 34.41100.00 34.61 0.30 .00 0.00 2 . 2 3  0.30 D 
P 
+ 

rn - 
m 
W 

d I RTLEY ENG I VEER I YiG 

1 

w 
N 
W 

I I 

Birtley Engineering 
" <. , , ,  , .- . . 



THE CLASSICAL WASHABILITY CURVES 

A Primary Curve 

B Clean Coal Curve 

C Discard Curve 

D Specific Gravity -Yield Curve 

E f 0.1 5. G. Distribution Curve 

I 



ELCO '!INING LTD. C')"P'lSITE-4LTERN4TE PLAbJ ( A )  L A 3  M0.4762 28M X 65'4 

--D I 2  ECT-- --CW FLOATS- --CU',S SINYS-- +-0. I DIST2 

WT> CU1;l '*IT> SIVK wr 
5.C;. WT> AS:{> A S 3  TT AS ' - I lT  :VT> ASH> ASH> WT> ASq> S.S.  WT> 

I - 7 3 4 5 6 7 3 9 10 I I  12 

1.30 35.50 1.40 .50 .50 35.50 1.40 19.57 64.50 3c).31 1.30 c).OO 

1.35 15.20 4.30 .73 1.23 50.70 2.42 19.14 49.30 33.33 1 .40  36.50 

1.40 11.40 8.40 .96 2.10 62.10 3.52 18.13 37.90 47.90 1.50 15.60 

1.45 6.10 12.30 .75 2.93 65.20 4.30 17.43 31.80 54.32 

1.53 3.30 16.90 .64 3.59 72.00 4.37 16.79 28.00 59.97 
. .  . . . .  . . -  . 

7.55 3.20 23.70 .76 4.34 75.20 5.75 16.,33 2 4 / 3 3  64.65 

1.50 2.50 2 3 - 3 0  .72 5.36 77.70 6.51 15.31 ?2.30 68.67 

1.73 2.30 36.90 1-91  6.Q6 90.50 7.53 14.30 19.50 73.36 

1.80 1.70 45.70 .79 6.34 82.20 8.32 1.3.53 17.30 76.00 

9.99 17.50 76.70 13.53 20.37100.00 20.37 0.00 .00 0.00 

1.60 3.50 

1.70 4.50 

1.33 O.?O 

1.90 0.00 

2.70 0.00 

2.10 0.00 

2.29 0.00 + 
2 
r 
rn 

I ! 

Birtley Engineering - _.  



THE CLASSICAL WASHABILITY CURVES 

A Primary Curve 

B Clean Coal Curve 

C Discard Curve 

D Specific Gravity -Yield Curve 

E f 0.1 S .  G. Distribution Curve 

0 

g 
s 
.-I 

s 
&! z 
X 
v) 

2 8 M .  x 65M. 

BIRTLEY ENGINEERING (CANADA) LTD. 1 
COAL SCIENCE 8 MINERALS TESTING I 

ADIT/SEAM NO.] COMP-ALTERNATE PLAN ( A ) ’  

SIGNED 1 K. M. LAU J 

CLIENT ~ ELCO I 

DATE I DEC. 15, 1975 i 
I 

” 
w u 

- 
0 
03 



- 333 - 

P r o d u c t  

S t a g e  I 

S t a g e  I I  

T a i l s  

ELCO M I N I N G  L T D .  

SAMPLE: C o m p o s i t e  A l t e r n a t i v e  P l a n t  ( A )  

LAB. NO.:  4762 

C u m u  l a  t i ve 
W t  % A s h  % W t  % A s h  % R.M.  % V . M .  % FC % S. % P .  % F . S . I .  

5 0 . 8  6 . 6  0 . 4  21 .6  7 1 . 4  . 6 3  8 1 / 2  50.8 6 . 6  
1 1 . 1  1 2 . 3  0 . 4  2 0 . 6  6 6 . 7  .61  7 1/2 6 1 . 9  7 .6  

_ _  100.0 17.9 38.1 34.5 0 .4  1 7 . 9  4 7 . 2  -- _ _  

T A B L E  171 

ANALYSES ON C U l l U L A T I V E  F L O A T S  @ 1.50 S . G .  

' IZE FRAC. 1 F . S . I . 1  S %  1 P %  

2" X 1/2" 4 1/2 0.46  

3/4" X 2 3 M  7 * 
SOFTENING 
TEMP. ( " C )  

418 

402 

405 

D I 1  

MAX I MUM 
D I L A T A T .  
TEMP. ( " C )  

448  

4 73 

470 

T A T I O N  T E  

MAX I MUM 
CONTRACT. 
2 

4 

21 

8 

MAXIMUM I 

I - -  _ _  

0 .902  

1 ,008 

F. F. P a r a m e t e r s  - S e e  A d i t  N o .  2 

Birtley Engineering 
Sobridfary of Great West Steel Indurlries 
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9 2 %  

17 6%Ash 

F I G U R E  I09 

6.4 % 

9 O%Ash 

-3/4"xO Raw C o a l  

I 0 0 % 

3 2 .  I% Ash 

I 

31.2% Ash 8.1 %Ash 

OVERALL nELo = 65. I % 
LEGEND : 

0 YIELD % VALUES 

w ~ m r  % 
ASH CONTENT (AIR DRIEOI 

a EIATLEY ENGINEERING (CANADA) LTD. 

Title 
ELCO MINING LTD 
SUMMARY OF BULK WASHLNG T E S T  
COM PO SITE ' A' 

D r a w n  1 L . B A I L E Y  
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BIRTLEY ENGINEERING (CANADA) LTD. 

Coal Science & M i n e r a l s  T e s t i n g  D i v .  

ELCO M I N I N G  LTD. 

BULK WASHING DATA 

Raw Coal A n a l y s i s :  Ash 2 3 2 . 1  - Hardgrove Gr indab i  1 i t y  Index 83 

D e l i v e r e d  B u l k  Weight M e t r i c  Tons 

Birtley Engineering 
Sutarrdwy of Greal Werl  Sierl  lndurlrrer 
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ELCO M I N I N G  LTO. 

BULK WASHING DATA 

HEAVY MEDIUM C I R C U I T  

ADIT /SEAM NO.  Composite A LAB N O .  4761 

I .  S. G. o f  Separa t i on  (a)  W a s h a b i l i t y  1.57 

( b )  P l a n t  1 .50  

2. Feed Ash Con ten t  A . D . B .  31.2 % 

3. Clean Coal E s t i m a t e d  Weight 3720 M. T 

4. C lean Coal A n a l y s i s  (A.D.B.) Ash 8.1 % F .S.  I .  7 

5 .  R e j e c t  E s t i m a t e d  Weight 2842 M.T .  

6. R e j e c t  A n a l y s i s  (A.D.B.)  Ash 7 2 - 3  % FSI I 

7. E s t i m a t e d  3/4" x 28M I n  C i r c u i t  (3+5) 6.562 M.T. 

8. A c t u a l  3/4" x 2 8  Mesh f r o m  
W a s h a b i l i t y  Data 73 .6  % 

9 .  Y i e l d  Clean Coal (Weigh ted) :  3 56.7 % 
3 + 5  

10. Y i e l d  Clean Coal 
( C a l c u l a t e d  A s h  Ba lance)  - 6 - 2 64.0 % 

6-4 

1 1 .  Y i e l d  Clean Coal ( W a s h a b i l i t y )  62 % 

12. +2" Rock Overs i ze  .502 M.T.  

Birtley Engineering 
Subvdrary 01 Great Werl Stee l  lndurfrrer 
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TABLE 172 ELCO M I N I N G  LTD. 

BULK WASHING DATA 

WATER-ONLY CYCLONE C I R C U I T  

ADITBEAM NO. Composite A LAB NO. 4761 

1 .  V o r t e x  F i n d e r  C learance (VFC) 4.4  CM - 1 . 7 5  Inches 

2 .  Feed Pressu re  1 . 4  I U G / C M ~  20 P . S .  I .  

3. Feed Rate 23.2 M / H r .  a 5  I G/Min. 

4. Feed P u l p  D e n s i t y  ~ 0 0 - ~ 5 0  

3 

g / l .  10-15 % S o l i d s  W / V  

5 .  Sample A n a l y s i s : -  

C urn c urn Head Head 
W t .  % Ash % Ash F . S .  I .  

5 6 . 6  20.3 

6 5 . 6  20.1 22.1 7 

100.0 21.7 

6 6 . 7  i 12.6  I 14 .9  I 7 112 

100.0 14.9 

55 .4  1 1 / 2  

9 4 . 9  7 . 9  

100.0 8.3 

96.7  8 .0  7 . 9  a 1 / 2  

6.  Y i e l d  - T o t a l  W . O .  Cyclone C i r c u i t  = 82 .2  

7. E s t .  Y i e l d  of  2 8  x 65 Mesh Coal = 3 1 . 5  
(as  % o f  28 Mesh x 0 Feed) 

Birtley Engineering 
S"bsrd,ary O f  c l e a t  werr s e e /  lnduslrres 
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TABLE 173 ELCO M I N I N G  LTO. 

BULK WASHING DATA 

FROTH FLOTATION C I R C U I T  

ADIT/SEAM NO.  Composite A LAB NO. 11761 

1. Reagents: Kerosene-Methylisobutylcarbinol (MIBC). 

2. Feed P u l p  D e n s i t y  160-200 g / l  16-20 % S o l i d s  W/V  

3 .  Sample A n a l y s i s : -  

I Screen S i z e  

+65M ( .21 CM) 

65M x I O O M  

I O O M  x 0 

+65M ( . 2 1  CM) 

(. 15 CM) 

+65M ( . 2 1  CM) 

I O O M  x 0 

W t .  % Ash % F .S . I .  Cum 
W t .  % 

2 0 . 8  9.4 8 20.8 

25.1 9.9 8 1 / 2  45.9 

5 4 .  I 23.6 5 1/2 100.0 

Heac 
Ash ci:: % 1 AHSehad 1 F.S. 

17.6 7 1 / 2  

17.1 

I 

2.9 8.9 a 6.2 10.9 9.0 7 1/2 

93.8 9.7 7 1/2  IOQ.0 9.8 
I I I I I I I 23.9 I 4 0 . 5  I 23.9 I 3 1 1 2  I 40.5 

I I 

17.4 31.3 3 57.7 26.1 37.8 2 1/2 

42.1 51.2 1 1/2  100.0 36.7 

4. I m p e l l e r  Type - B i r t l e y  M u l t i  Wobble 

5. Y i e l d  C a l c u l a t e d  (Ash Balance) 70.1 % 

6. Y i e l d  ( W a s h a b i l i t y )  70 % 

7. 65M x 0 (Washabi I i t y )  1 5 . 2  % 

Birtley Engineering 
Suhtrdrarv 01 Great West Steel Induurlrres 
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S .  G. 

ELCO M I N I N G  L T D .  

B U L K  WASHING DATA 

IHLAVY MEDIUM C I R C U I T  WATER-ONLY CYCLONE C I R C U I T  (+100M)  

CLEAN COAL REJECT OVERFLOW UNDERFLOW 

\It. 2, Cum W t  % W t .  % c u m  W t  7 W t .  % Cum W t  2 W t .  % Cum W t  
I I I I 

TABLE 174 

1 .40 -1 .50  
1.50-1.60 

A D I T / S E A M  NO.  Cotnposite A L A B  NO. 476 1 

10.7  9 2 . 4  3 . 4  2 6 . 6  
2 . 7  9 5 . 1  5.6 32 .2  

Float-Sink f o r  E . P . M .  

1.60- 1 .70  
I .  70- I .80 

1 .80-1 .90  
1 .90-2 .00  

+2.00 

1 . 2  96 .3  4 . 6  36 .8  

0.7 9 7 . 9  3 . 7  4 5 . 3  
0 . 4  98 .3  4 .0  49 .3  
1 . 7  100.0 5 0 . 7  100.0 

0 .9  97 .2  4 . 8  41.6 

I - 1 .30  

1 . 3 0 - 1 . 4 0  I 

Birtley Engineering 
Sebsidrary 01 GreaC WesI S t e e l  lndurtrrer 
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FIGURE 175 

- 
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ELCO MINING LTD. 
SUMMARY OF BULK WASHING TEST 
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COMPOSITE ALTERNATE PLAN ( A ) I K. M. LAU 



d) F r o t h  F l o t a t i o n  C i r c u i t  

Raw Feed 17.6  %Ash 7 112 F . S . I .  

Concent ra tes  9 . 0  %Ash 7 112 F.S. I .  

3 7 . 8  %Ash 2 112 F.S.I .  Ta i  Is 

C a l c u l a t e d  Y i e l d  = 70.1 

ELCO M I N I N G  LTD. 

BULK WASHING SUMMARY 

ADIT/SEAM NO. Composite A LAB. NO. 4761 DATE O F  WASH llovernber 18, 1975. 

a)  Raw Coal 

D e l i v e r e d  W t .  - - 10.3 

Ash % - - 32.1 

Hardgrove G r i n d a b i l i t y  Index  = 8 . 3  
E s t i m a t e d  Washed Weight = 9.1 

b) Heavy Media C i r c u i t  

E s t i m a t e d  P r o p o r t i o n  o f  t28 Mesh i n  Feed = 

E f f e c t i v e  5 .  G .  - 

Raw Feed 3 1 . 2  % A s h  5 F.S.I.  

78.6 

I . 5 0  - 

Clean Coal 8.1 %Ash 7 F . S .  I .  

R e j e c t  72 .3  %Ash I F.S.I.  

C a l c u l a t e d  Y i e l d  = 64.0 
- 

Weighed Y i e l d  = 56 .7  

k )  Water-Only Cyc lone C i r c u i t  

Raw Feed 22.1 %Ash  7 F.S. I .  

Ove r f  1 ow 14.9  $Ash  7 112 F . S . I .  

' Under f l ow  55.4  %Ash 1 1 1 2  F.S. I .  

C a l c u l a t e d  Y i e l d  = 82.2 

% of,  +65 Mesh i n  O/F = 48 
S ieve  Bend O v e r f l o w  7 . 9  % A s h  8 112 F.S.I.  

Birtley Engineering 
Subndmry 01 Great Werl  Sleet Indarrrrer 
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ELCO M I N I N G  LTD. 

BULK WASHING SUMMARY (Cont.)  

TABLE 176 

ADIT/SEAM NO. Composite F\ LAB. NO.  4761 

(e )  Clean Coal M ix  Analyses 

( i)  Prox ima te  

ADM % RM% 5 ASH % 8 .3  V M  % __ 2 1 . 4 ~ ~  % 69.8 5% FS17 

( i i )  D i  l a t o m e t e r  

S o f t e n i n g  " C  40.5 Max. D i  I. " C  Max Cont. % 16 

Max. D i l .  % 20 G. No. = 1.007 

( i i i )  Hardgrove G r i n d a b i l i t y  I ndex  = 97 

( f )  Clean M i x  D i s t r i b u t i o n  

I N  
TOTAL 

S C U R R Y  R.  STOCK STELCO 
ELCO 

lTALSIDER C . C .  COMP. R A G  

BBLS. M.T.  BBLS. M.T.  BBLS. M.T. BBLS. M.T. BBLS. M . T .  BBLS. BBLS. M.T. 

12 2 .03  1 3  2 .20  1 26 4.40 

( 1  BBL. Clean Coal Weighs Approx ima te l y  170 Kg.) 

Birtley Engineering 
Sahsrdrary o l  Great West Steel lodirstrrei 
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T A B L E  178 
Re: E l k  R i v e r  Coal Q u a l i t y  T e s t s  

P r o p o r t i o n i n g  o f  Raw Coal Composites f o r  P i l o t  Washing 

The two raw coa l  composi tes a c c o r d i n g  t o  A l t e r n a t i v e  A and C o f  10 tons each 

t o  be washed s e p a r a t e l y  by B i r t l e y  E n g i n e e r i n g  w i l l  be p r o p o r t i o n e d  as f o l l o w s :  

1 .  A l t e r n a t i v e  P l a n  A 

P r o p o r t i o n  o f  Raw Coal Composite 

Sample No. Seam No. % Tons Bbls . ”  

RC-  I 

RC-2 

R C - 3  

R C - 4  

R C - 5  

R C - 6  

R C - 7  

R C - 8  

RC-I0 

R C - I I  

RC-12 

RC-  13 

R C - 1 4  

R C - 1 5  

R C - 1 6  

2 

3 
4 

6 

7 
a 
9 
10 

12 

1 3  
14  

15 
I 6  

17 
l a  

8.8 

3.6 
15 .8  

2 . 9  

2.3 

8 .7  

6 .9  
12.4 

6.7 
6 . 8  

5 . 7  
5 . 7  

4.3 
4 . 3  
5. I 

0.88 

0.36 

I .5a 
0.29 

0.23 

0.87 

0.69 

1.24 

0.67 

0.68 

0.57 

0.57 

0.43 

0.43 

0.51 

5 
2 

9 
1.5 
1.5 

5 
4 

7 
4 

4 

3 

3 

2 .5 

2 .5  

3 

100.0 10.00 57 

A )  a p p r o x i m a t e l y  180 k g / b b l .  

Birt/ey Engineering 
Subrrdmy b/ Great Werf S l e d  lndurtrrer 
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P R O X I I I A T E  A N A L Y S I S  

R.M. % ASH % V .M.  % F . C .  % 

0 .5  8 . 3  21 .4  69 .8  

ELCO M I N I N G  L T D .  

SAMPLE: Clean Coal - A d i t  No. C o m p o s i t e  "A" 

L A B .  NO.:  4761 

F . S . I .  H.G.  I .  

7 1 / 2  97 

T A B L E  177 

1/2" X 1/4" 
~~ 

21 .o 25 .6  

S I Z E  A N A L Y S I S  I 

8E1 X 2 8 M  I 32.8  

I + 1 /2" I 4 . 6  I 4.6 I 

84.0 
2811 x 65t1 7.7 9 1 . 7  

MAX I MUM 
D I L A T A T I O N  
T E M P . ( O C )  

I 65M X 0 I 8 . 3  I 100.0 I 

MAX IMUM MAX I MUM 
CONTRACTION D I L A T A T I O N  
% % G.-NO 

SOFTEN I NG 
TEMP.  ( " C )  

462 

D I L A T A T I O N  T E S T  

16 20 1.007 

H O %  2 C r r ,  H % N %  S %  ASH % 0 D I F F .  % 

0 .52  81.51 4 .52  1.37 0 .65  8.61 2 .82  

MII.IEP.AL A N A L Y S I S  OF A S H  I 
Na 0 % 2 K20 % MgO % CaO % F 5 0 3  % A 1 2 4 %  S i 9 %  SO % P 0 ' %  T i 0 2  % 

3 2 5  



ELCO I I I N I N G  LTO. - 31,s - 

SAMPLE: Composite - A l t e r n a t e  P l a n  ( c )  

R . M .  % 

0 . 7  

TADLE 177 
L A 6 .  NO. :  4764 

ASH F U S I O N  TEHPERATURES ( " C )  ASH % V . I I .  % F.C. % S. % B T O / L B  H.G. I .  -AT1,OS 

33.9 16 .5  48.9 0 . 4 6  10,000 83 

1.0. S f  H s .  FR. 

o x i d .  1470+ - - - 

red .  1430 1470+ - - 

HEAD R A W  ANALYSIS  1 

S I Z E  AND RAW A N A L Y S I S  

S I Z E  FRAC. 

2" x 1 / 2 1  

l / 2 "  x 0 

3/41' x 2811 

28M X 65M 

65M X 10014 

10011 x 200b1 

200P x 0 

65M X 0 

21.8 

78.2 

71 .8  

- 

13.0 

3.7 

6 .7  

4 . 8  

- 

15.2 - 

RSH 2 

54.3  

41.3 

18.8 

15.7 

16.8 

17 .6  

16.8 

i . M .  2 

1 .o 

- 

0.8 

0.7  

0.7 - 

V.M. % 

14.0 

14.9 

18.9 

19 .0  

F.C. % 

30.7 

43.0 

61 .6  

63 .5  

s .  2 

0.37 

0 . h 8  

0.63 

i . G .  I .  

64 

81 

1 I 4  

C U H U L A T I V E  

WT. % 

71.8 

84.8 

8 8 . 5  

9 5 . 2  

00.0 

I - S i z e  c o n s i s t  o f  raw c o a l  c rushed t o  -2", WT. % + 2" = 7.3% 

I I  - S i z e  c o n s i s t  o f  raw c o a l  c rushed t o  - 3/4", bK. % 3/4" X 1 / 2  = 1.6% 
WT. % 1/2" X 281.1 = 56.9% 

I I I  - 6511 X 0 o f f  I I  

ASH % 

41.3 

37.9 

36.9 

35.5 

34.6 

Birtle y Engineering 
Subsidiary of Great West Steel Induurlrier 
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KEY 
F I G U R E  1 1 1  

1.30 1.35 1.40 145 150 155 160 170 180 S G  

9 0  

Composite 

CUM. WT. % 

Alternate Plan C Lab. No 4764 

BIRTLEY ENGINEERING (CANADA)  LTD. 
COAL SCIENCE AND MINERALS TESTING 

Calgary, Alberta, 

' i t le;  
SIZE AND DENSITY DISTRIBUTION DIAGRAM 

. L E N T  ~ E L C O  MINING ISEAM/ADIT NGI PLAN c 



ELCO 'AINING LTD. C')'IP')SITE-4LTER"JATE PLAN ( C )  LAB N0.4764 2" X 1/2"  

--3 I 9. ECT-- --CUM FLOATS- -CUV SI?d'<S-- +-'3. 1 3IST2 

;IT> CU7.I !IT> SIUK XT 
S:7. NT> .4SF1> 45'4 TT AS'IT? WT> ASY> ASH> WT> ASH> S . 3 .  :'IT> 

I 2 3 4 5 6 7 3 9 10 1 1  12  

1.30 9.70 5.30 .51 .51 9.70 5.30 55.80 90.30 61 .79  1 .30  0.00 

1.35 15.00 6.90 1.39 1.50 25.50 6.29 54.71 14.50 73.43 1.40 24.20 
I 

w 

U 

. .  . . 
1.40 5.30 12.50 .66 2.27 30.80 7.36 54.05 69.20 73.10 1.50 5.10 c 

1.45 1.60 15.70 .25 2.52 32.40 7.77 53.79 67.60 79.50 1.60 3.40 

1.50 I .50 22.90 .33 2.35 33.90 8.40 53.46 66.10 30.35 1.70 3.50 

1.55 1.10 27.70 .30 3.15 35.00 9.01 53.16 65.30 31.70 1.30 0.00 

1.50 .90 31.10 .23  3.43 35.90 9.55 52.95 54.10 32.50 1.90 0.00 

1.73 1.40 30.10 .54 3.97 37.30 10.66 52.34 62.70 03.47, 2.00 0.30 

1.00 2.10 48 .10  1.01 4.93 39-40 12.65 51.33 60.60 84.70 2 . 1 3  0.39 

9.99 60.60 34.70 51.33 56.31100.00 56.31 0.90 .OO 0.30 2.70 0.00 
-i 
P 
m 
rn r - 
U co 

BIRTLEY ENG ['JEER I NG 



THE CLASSICAL WASHAEILITY CURVES 
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DATE i DEC. 12 / 7 5  
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ELCO ‘{INING LTD. CO’4POSITE-ALTERNATE PLAN (C) LAd N0.4764 1/2” X 28M 

--D I R ECT -- .--CUV FLOATS- --CUM SINKS- +-3.1 DISTR 

?IT> CIJV !VT> SI:IK WT 
S.5. !YT> A S 3 >  .ASH lT ASYTi” WT> ASH> ASH> WT> ASH> S.G. ;.VT > 

1 2 3 4 5 6 7 8 9 10 1 1  12 

1.30 20.35 1.23 .26 .26 20.35 1.28 33.86 79.65 42.51 1.30 0.00 

1.35 11.10 4.12 .46 .72 31.45 2.28 33.41 68.55 48.73 1.40 36.65 

1.40 1 1 . 1 1  7.65 .55 1.57 42.56 3.68 32.56 57.44 56.63 1.50 19.75 

1.45 9.90 12.73 1.26 2.83 52.46 5.39 31.30 47.54 65.83 1.60 7.82 
- .  . .  . 

1.50 4.54 18.40 .34 3.56 57.00 6.43 30.46 4 3 . W  70.84 1.70 4.20 

1.55 3.17 23.52 .75 4.41 60.17 7.33 29.71 39.83 14.60 1.30 0.00 

1.60 2 .14  27.27 .53 5.00 52.31 8.02 29.13 37.69 77.23 1.90 0.00 

1.70 2.51 36.51 .92 5.91 64.82 9.12 28.21 35.18 80.19 2.33 0.00 

1.80 1.69 44.55 - 7 5  6.66 66.51 10.02 27.46 33.49 31.99 2.10 0.00 

9.99 33.49 31.99 27.46 34.12100.00 34.12 0.00 .OO 0.00 2.20 0.00 

i.l - BIRTLEY ENGINEERING -4 
l.n 

w 
E 
W 

I 



THE CLASSICAL WASHABILITY CURVES 



--3I RECT- --CUM FLOATS- -CUV SINKS-- +-0.1 DISTR 

#T> CUV ;VT> SINK WT 
S.G. IliT> ASY> 9-SH IT ASYTT WT> ,4SY> ASH> WT> ASH> S.G. !YT> 

1 2 3 4 5 6 7 8 9 10 1 1  I 2  

1.30 17.40 1.90 .33 -33 17.40 1.30 39.94 82.60 48.35 1.30 0.W 

-1.35 12.40 5.10 -53 .96 29.80 3.23 39.31 70.20 55.99 t .40 33.20 
I 

w 
bl 1.40 9.50 8.40 .30 1.74 39.30 4148 38.51 60.70 63.44 1.50 15.70 - 

1.45 7.60 12.90 .98 2.74 46.90 5.85 37.53 53.10 70.67 1.60 6.60 

1.50 3.70 18.30 .70 3.44 50.60 6.79 36.83 49.40 74.56 1.70 4.90 

I 

1.55 2.60 24.10 -63  4.06 53.20 7.64 36.21 46.30 77.34 1.30 0.00 

1.60 1.80 27.90 -50  4.56 55.00 8.30 35.71 45.00 79.35 1.90 0.00 

1.70 2.20 36.90 - 5 1  5.35 57.20 9.40 34.99 42.80 81.53 2.30 0.90 

1.80 1.80 45.70 .82 6.29 59.00 10.51 34.07 41.00 83.10 2.19 0.00 

9.99 41.00 33.10 34.37 40.27100.00 40.27 9.QO - 0 0  0.90 2.29  0.00 
--I 
D 
m 
r 
rn 

cn 
0 

- 8IRTLEY ENGINEERING 



THE CLASSICAL WASHABILITY CURVES 

COAL SCIENCE 8 MINERALS TESTING 

w 
.j 

. -  

SPECIFIC GRAVITY 



1 

ELCO :4INING LTD. CO'~POSITE-ALTEPYATE PLAN ( C )  LAB :10.4764 28M X 654 

--DIzECT-- 

S.G. VfT> AS?> 

1 2 3 

1.30 34.80 1.50 

1.35 16.20 4.30 

1.43 12.40 8.50 

1.45 7.00 12.60 

1.53 4.50 18.60 

1.55 3.40 24.33 

1.60 1.90 31.10 

1.79 2.60 37.40 

--CU!.4 FLOATS- -ClJ!4 SIVYS-- C 4 . 1  DIST!? 

:,IT> ClllC ;'IT> SIYK !*IT 
i\SU TT AS-iTT WT> ASH> ASH> WT> ASH> S.S. :YT> 

4 5 6 7 a 9 10 I 1  12 

- 5 6  .56 34.80 1.60 18.37 55.20 25.17 1 - 3 0  0.00 

.la I .33 51 .oo 2.62 1~7.59 49.00 35.90 I - 4 0  40.10 
I .  

1.35 2.39 63.40 3.77 16.54 36.60 45.18 1.50 16.80 

-35 3.27 70.40 4.65 15.65 29.60 52.59 1.60 7.90 

.34 4.11 74.90 5.49 14.32 25.10 59.04 1.70 4.60 

.'33 4.93 78.30 6.30 13-99 21.70 54.45, 1-30 0.00 

.59 5.52 80.20 6.39 13.40 19.ao 67.65 1.90 0.00 

.97 6.53 52.80 7.35 12.43 17.20 72.26 2.00 0.00 

1.80 2.00 46.10 .92 7.42 84.80 8.75 11.51 15.20 75.70 2.10 0.00 

9.99 15.20 75.79 11.51 ia.93100.00 18.93 0.00 .go 0.30 2.29 0.00 

BIRTLEY ENGI:4EERING 

I 

w 
m 
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. 
-1 
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ELCO M I N I N G  LTD. 

SAMPLE: Composi te  - A l t e r n a t e  P l a n  ( C )  

LAB. N O . :  4764 

TABLE 182 

ANALYSES ON CUllULATIVE FLOATS P 1.50 S . G .  

S I Z E  
FRAC. 

2" x 1/21' 

3/4" X 23P 

28M X 65kl 

F.S. 1 .  

3 

6 

8 1 / 2  
~ 

- 

5 %  

0 . 4 3  

0.52 

0.61 
- 

- 

P %  

DILATATION TEST 

HAXIMUM I 
DILATAT. G. -NO.  
% /  

0.977 

1.045 

F. F. Parameters  - See A d i t  No. 2 

Bir tie y Engineering 
Subridrary oI Creal Wesr Steel lndul?rrei 



- 3 / 4 " x O  Raw C o a l  F I G U R E  116 

100 % 

33.9%Ash 
__ 

1 
46.5% a 8.9%Ash 

71.8 % 

31. I%Ash 

22.8 % 

15.9% Ash 
I 

-28mesh 

7 I. 8 %Ash 
28.2 % 
2 2.0 %Ash 

- 
8.4 % 

1 0 % A s h  

-1tle 
ELCO MINING LTD. 

SUMMARY OF BULK WASHING TEST 
COMPOSITE ' C '  

H 14.7% Ash 

D a t e  

DEC. 19/75 

Drawn 

L BAILEY 

11.8% 
I 9 . 8 % A s h  

OVERALL YIELD.66.7 % 
LEGEND .' 

0 YIELD % VALUES 

WEIW J % 
ASH CON TEN J /AIR DRIED/ 

a EIRTLEY ENGINEERING (CANADA) LTD. 
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BIRTLEY E N G I N E E R I N G  (CANADA) LTD. 

Coal Science & M i n e r a l s  T e s t i n g  D iv .  

ELCO M I N I N G  LTD. 

BULK WASHING DATA 

Raw Coal A n a l y s i s :  Ash 2 33.9  Hardgrove Gr indab i  1 i t y  Index 83  

D e l i v e r e d  B u l k  Weight 10.08 M e t r i c  Tons 

Birtley Engineering 
Subrrdiary of Greal West Steel lndurrrrer 



ELCO MINING LTD. 

BULK WASHING DATA 

HEAVY M E D I U M  C I R C U I T  

A D l T  /SEAM NO. Composite C LAB NO. 4763 

I .  

2. 

3 .  

4 .  

5 .  

6 .  

7. 

8. 

9.  

10. 

1 1 .  

12. 

S. G.  o f  Separa t i on  (a )  W a s h a b i l i t y  I . 61  

(b )  P l a n t  1.50 

Feed Ash Content  A . D . B .  3 1 . 1  % 

Clean Coal E s t i m a t e d  Weight 3.565 M.T. 

Clean Coal A n a l y s i s  (A.D.B.) Ash 8.9 % F . S . I .  7 

R e j e c t  E s t i m a t e d  Weight 2.630 M.T. 

R e j e c t  A n a l y s i s  (A.D.B.) Ash 7 1 . 8  % FS I  1 

Es t ima ted  3/4" x 28M I n  C i r c u i t  (3+5) 61.95  M.T.  

A c t u a l  3/4" x 28 Mesh f r o m  

-- 

W a s h a b i l i t y  Data 71.8 % 

Y i e l d  Clean Coal (Weighted) :  3 5 7 . 5  % 
3 + 5  

Y i e l d  Clean Coal 
( C a l c u l a t e d  Ash Balance) - 6 - 2 

C - T  

Y i e l d  Clean Coal ( W a s h a b i l i t y )  

+2" Rock Overs i ze  

64 .6  % 

56 2 

,420 M.T. 

Birtle y Engineering 
S v b r , d m y  ol Great Werr Steel imiz~st r res  
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22.0 

ELCO M I N I N G  LTD. 

BULK WASHING DATA 

WATER-ONLY CYCLONE CIRCUIT 

ADIT/SEAM N O .  Composite C LAB NO. 4763 

5 1/2 

1 .  

65M x I O O M  
( .  I 5  CM) 

L. 

3. 

4. 

5 .  

9 .8 14.3 8 FEED 

O'FLOW 

U'  FLOW 

S B O  

TABLE 183 

V o r t e x  F i n d e r  C learance (VFC) 4.4 C M  1 . 7 5  Inches 

Feed Pressu re  1 . 4  IKG/ c M~ 20 P . S .  I .  

Feed Rate 23.2 M 3 / H r .  0 5  I W M i n .  

Feed Pu lp  D e n s i t y  ~ 0 0 - ~ 2 0  g / l .  10-12 % S o l i d s  W / V  

Sample A n a l y s i s : -  

Screen S i  ze I W t .  % I Ash % I F .S . I .  I ' Cum I Cum 
W t .  % Ash % 

c65M ( ' 2 1  I 50.4 I 20.2 I 7 

I O O M  x 0 39.8 23.0 4 

+65M 36.9 

65M x I O O M  8 .9  
I O O M  x 0 54.2 19.6 4 

+65M 77 .4  
65M x l O O M  3.8 
I O O M  x 0 12.8 63.5 1 

+65M I 9 1 . 2  I 6 .7  I 8 1 /2  

65M x I O O M  

I O O M  x 0 

*- 
I 

100.0 

100.0 

87 .2  '15.9 
100.0 47.8 
91.2 + 100.0 

6. 

7. 

Y i e l d  - T o t a l  W.O.  Cyc lone C i r c u i t  = 80.9 

E s t .  Y i e l d  o f  28 x 65 Mesh Coal = 29.9 
( a s  % of 2 8  Mesh x 0 Feed) 

Head I Head 
Ash F.S. I .  

Birtley Engineering 
Sobrdrdry  o/ Great Werr Steel Induslrres 
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Screen S i z e  

+65M ( . 2 1  CM) 

ELCO M I N I N G  LTD. 

BULK WASHING DATA 

FROTH FLOTATION CIRCUIT 

ADIT/SEAM NO. Composite c LAB N O .  4763 

1 .  Reagents: Kerosene-Methyl  i s o b u t y l c a r b i n o l  (MIBC). 

2. Feed P u l p  D e n s i t y  150-190 g/l 15-19 % 

3 .  Sample A n a l y s i s : -  

W t .  % Ash % F.S.I .  Cum C um 
W t .  % Ash % 

18.0 8 . 0  8 18.0 8.0 
- 

65M x I O O M  8.5 FEED a 1 1 2  39.9 8.3 

CONC. 65M x I O O M  
( . I 5  CM) 

IOOM x 0 

TAILS 

~ 

7 .3  6.5 9 14.2 8 . 2  

35.8 10.8 7 1 / 2  100.0 10.4 

4. 

5 .  

6. 

7. 

+65M ( . 2 1  CM) 

65M x I O O M  
(. 15 CM) 

I O O M  x 0 

43 .5  20.4 5 43 .5  20.4 

27.8 3 1 1 2  6 3 . 9  22.8 20.4 

36.1 55.2 1 1 / 2  100.0 4 3 . 5  

I O O M  x 0 I 62.1 I 18.0 I 7 ' I l o c ) . O  I 1 4 . 3  

I m p e l l e r  Type - B i r t l e y  I l u l t i  Wobble 

Y i e l d  C a l c u l a t e d  (Ash Ba lance)  81.6 % 

Y i e l d  ( W a s h a b i l i t y )  DO % 

65M x 0 (Washabi 1 i t y )  15.2 % 

TABLE 184 

Sol i d s  W / V  

Head 
Ash 

1 4 . 7  

9.8 

3 6 . 4  

F.S. I i 
Birrle y Engineering 
Subwhlrary a/  Great Werr Steel InduIlirei 
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ELCO M I N I N G  - L T D .  

BULK WASHING DATA 

F l o a t - S i n k  fo r  E . P . M .  

T A B L E  185 

I I I iEAVY MEDIUM C I R C U I T  I WATER-ONLY C Y C L O N E  c I RCUIT ( + ~ o o M )  I 
S .  G .  CLEAN COAL REJECT OVERFLOW 

\ I t .  % ( C u m  W t  %I W t .  ( C u m  W t  % W t .  % ( Cum W t  % 

UN OERFLOW 

W t .  % Cum W t  % 

4 9 . 2  

61.9 
100.0 
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I 

I .4 1.6 I .8 2 .o 2.2 2.4 
I .7 

SPECIFIC GRAVITY ( I crn = 0.1 5 . 9 . )  

0 

0 

0 

5 

0 

0 

0 

50 

60 

70 

75 

80 

90 

IOC 

a BIRTLEY ENGINEERING (CANADA) LTD. 

JAN. 12/76 

Title: 
ELCO MINING LTD. 
SUMMARY OF BULK WASHING TEST 
COMPOSITE ALTERNATE PLAN ( C ) 

Drawn I K. M. LAU 
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ELCO M I N I N G  LTD. 

BULK WASHING SUMMARY 

ADIT/SEAM NO. ComPosite c LAB. NO. 4763 DATE OF WASH November 19, 1975. 

a) Raw Coal 

D e l i v e r e d  W t .  = 10.08 MT 

Ash % = 33 .9  

Hardgrove G r i n d a b i l i t y  Index  = 63 
E s t i m a t e d  Washed Weight = 8.2 

b) Heavy Media C i  r c u i  t 

E s t i m a t e d  P r o p o r t i o n  o f  +28 Mesh i n  Feed = 

E f f e c t i v e  5 .  G .  - 

Raw Feed 3 1 . 1  % A s h  4 F.S.I.  

Clean Coal 8.9 %Ash 7 F.S.I .  

R e j e c t  71.8 %Ash  1 F.S. I .  

7 1 * 8  

1 .46  - 

__ 

C a l c u l a t e d  Y i e l d  = 64.7 

Weighed Y i e l d  - - 5 7 . 5  

2 )  Water-Only Cyclone C i r c u i t  

Raw Feed 22 .0  % A s h  5 1/2 F.S. I .  

Over f 1 ow 1 5 . 9 % A s h  6 F.S . I .  

Under f l ow  47.8 %Ash 1 1 / 2  F.S. I .  

C a l c u l a t e d  Y i e l d  = 80.3 
% o f  +65 Mesh i n  O/F = j 6 . 9  

S ieve  Bend O v e r f l o w  7.0 %Ash 8 112 F . S . I .  

d) F r o t h  F l o t a t i o n  C i r c u i t  

Raw Feed 111.7  %Ash 7 112 F.S.I .  

Concent ra tes  9 . 8  % A s h  8 F.S. I .  

T a i l s  36.4 %Ash 3 F.S .  I .  

C a l c u l a t e d  Y i e l d  = 81.6 

Birtle y Engineering 
Subrdrary oI  Great West Steel Induurtner 
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ELCO M I N I N G  LTD. 

BULK WASHING SUMMARY (Con t . )  

SCURRY R.  

TABLE 186 

I N  
STOCK TOTAL 

ADIT/SEAM N O .  Composite C LAB. NO. 4763 

BBLS. 

(e )  Clean Coal M ix  Ana lyses  

( i )  Prox ima te  

ADM % RM% 0 . 4  ASH % 9.5 VM % 20.2FC % 69.9 S %  FSI 7 

M.T. 

( i  i )  D i  l a t o m e t e r  

BBLS. 

Sof ten . ing  " C  408 Max. D i l .  "C  456 Max Con t .  % 17 

M.T.  BBLS. BBLS. M.T.  

Max. D i l .  % -8 - G. No. = 0.866 

( i i i )  Hardgrove G r i n d a b i l i t y  I ndex  = 99 

1 

( f )  Clean M i x  D i s t r i b u t i o n  

24 4 .315  

STELCO 

I 

' ( I  BBL. Clean Coal Weighs Approx ima te l y  170 Kg.) 

Birtley Engineering 
Subirdrary o l  Grenl West Sled Indurlrres 
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P R O X l l l A T E  A N A L Y S I S  

R.M.  % ASH % V.M. % F . C .  % 

0 .4  9 . 5  19 .8  70 .3  

ELCO M I N I N G  L T D .  

SAMPLE: Clean Coal - A d i t  N o .  C o m p o s i t e  "C"  

L A B .  NO.: 4763 

F . S . I .  H . G .  I .  

7 9 

T A B L E  187 

S I ZE FRACT I ON WT. % 
C U M U L A T I V E  

WT. % 

I S I ZE ANALYS I S  I 

+ I /2" 

1 /2"  X 1 /4"  

1/4" X 811 

4.3 4.3 
11 .4  15.7 
31.0 46.7 

8M X 28M 31.5 78 .2  
I 28t l  X 65M I 11.6 I 89.8  I 

~~ 

SOFTENING 
TEMP. ( " C )  

408 

I 65M X 0 I 10.2 I 100.0 I 

MAXIMUM MAX I MUM MAX I MUM 
0 I L A T A T  I ON CONTRACTION D I  L A T A T  I O N  
T E M P . ( ' C )  % % G. - H O  . 

456 17 - 8  0 .866 

I D I L A T A T I 0 I . i  T E S T  I 

H O %  2 

0 .45  

C %  H % N %  S %  ASH % 0 D I F F .  % 

80 .86  4 .32  1 .26  0 . 4 8  9 . 3 8  3.25 

Na 0 8 2 

0.10 

I M I N E P A L  A N A L Y S I S  OF A S H  1 
K 0 % MgO % CaO % F 5 0 3  % A 1 2 4 %  S i $ %  SO % P 0 % T i 0 2  % 

0.76 0 .85  0.92 11.33 23 .92  56.50 0 .56  1.21 1 .78  
2 3 2 5  

Birtle y Engineering 
S u b r i d k r y  ol  Great West Stee l  Industries 
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ELCO M I N I N G  LTD. 

SAMPLE: Alternate P l a n  "C"  - 3/4" X 28M Washability 

LAB. NO.: 4764 

SOFTEN I FIG 
TEMP. ( " C )  

S . G .  FRACTION 

TABLE 188 

-1.30 

40 9 1.30-1.35 

1.35-1.40 I 417 

1.40- 1.45 423 

1.45-1.50 

1.50-1.55 

1.55- 1.60 

D I L A T A T I O N  TEST 

MAX I MUM 
D I L A T A T I O N  
TEMP. ( " C )  

469 
464 

G .  FACTOR 

1.60-1.70 

I .m- I .  80 

+ I  .DO 

MAXlMUt l  IIAX I blUM 

477 
'477 

20 - 1 '4 
20 I -13  

480 1 9  I -  

1 . O l 3  
I .  025 

0.734 

- I 

Eirtley Engineering 
Subn,d,ary o l  Great Wert Steel l n d u l r i e s  
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47 1 

ELCO M I N I N G  LTD.  
T A B L E  I89 

20 20 1 .ooo 

SAMPLE: 

L A B .  NO. 4764 

C o m p o s i t e  P l a n  "C" - C o m p o s i t e  F l o a t s  o f f  3/4" X 2811 b f a s h a b i l i t y  

I 408 I 4 7 7  20 1 3  10 .946  1 

COMPOSITE F L O A T S  @ 1 . 3 5  S.G. 
I 

TEMP. 
( " C )  

Ir D I L A T .  CONT. D I L A T .  FACTOR 
TEMP. % 2 

403 474 21 - I  10 .924  

408 I 4 7 7  20 1 3  10 .946  1 

5.8 20.7  73.1 adb 

477 20 -13 0 .440  

P R O X I M A T E  A N A L Y S I S  

R.M. % A S H %  V . M .  % F.C.  4 

0 . 7  7 . 0  2 0 . 2  72.1 adb 

7 . 0  20 .3  72 .7  db 

SOFT.  
TEMP. 

402 

( " C )  

.- 

D I L A T A T I O N  T E S T  

D I L A T .  CONT. D I L A T .  FACTOR 
TEMP. 

47 1 20 24 1.007 

PROXII !ATE A N A L Y S I S  

R.M. % 

I I SOFT.  
TEMP. 

F.C. % ASH % 
__ 

V.M. 2 - 
21.6  3 . 4  

3.4 
.__ 

2 1 . 7  - 

I I 
COMPOSITE FLOATS E? 1 .40  S.G. 

I L- R.M. % 

D I L A T A T I O N  T E S T  PROXIMATE A N A L Y S I S  

A S H %  V.M.  % F . C .  % 

SOFT.  I MAX. I MAX. I MAX. 1 I 

U 
- S  @ 1 . 4 5  S.G. COMPOSITE FLC 

PROXIMATE A N A L Y S I S  v 
D I L A T A T  I ON T E S T  

MAX. 

TEMP. 

~ 

SOFT. 
TEMP. 
( " C )  

R.M. % ASH % I V.M. % 1 F.C. $ 1  
417 

'417 
- 
- 

-477 I 18  I -16 10 .467  0 . 4  

5 . 3  I 20.8 73 .4  I d b  

COMPOSITE F L O A T S  @ 1.50  
I 

D I L A T A T I O N  T E S T  

TEMP. 

0.977 

Birtle y Engineering 
Subsrdrdry ol  Great Werr Sreel Indurlries 



R.M. % ASH % 

0 . 7  7 .7  

7 . 8  

V.M. % F.C.  % 

2 0 . 7  70 .9  

20.8 71 .4  414 459 I 9  -19 

TABLE 190 

COMPOSITE FLOATS P 1 .55  S . G .  

D I L A T A T I O N  TEST 

SOFT. I IAX.  1 :AX. I r X .  
O I L A T .  CONT. D I L A l  
TEMP. 

455 18 -18 

FACTOR G I  TEMP. 
( " C )  

417 adb 

d b  I 

COIIPOSITE FLOATS P 1.60 S . G .  

D I L A T A T I O N  TEST 

456 

453 -17 

PROXII ATE ANA Y S l S  

SOFT. G 
FACTOR TEMP. 

("c) R.M. % 

0 . 7  
- 

- 

F.C. % ASH % V.M. % 

adb 

db 

- 

- 

41 1 - 8 . 5  

8 . 6  

19.9 

20.0 

-- 7 0 . 9  

71 .4  

COMPOSITE FLOATS @ 1.70 S . G .  
1 I 

D I L A T A T I O N  TEST tTE ANALYSIS 
SOFT. 
TEMP. 

PROX I I 

450 

0 . 7  I 9 . 6  1 9 . 8  I 6 9 . 9  l a d b  I 417 

I 9 . 7  19 .9  -16  I - 1 

COMPOSITE FLOATS @ 1.80 S . G .  , PROXl t iATE AbJi D I L A T A T I O N  TEST .Y s I s 
SOFT. 
TEMP. 

F.C.  % R.11. % A S H %  V.M. % & 69.0  l a d b  I 408 1 - 1 7  I -  I 
I I I I 

6 9 . 5  l d b  1 408 I 10.9  I 19.6 453 17 I - 1 7  - 
Birtle y Engineering 
Subrrdrdry of Great W r r l  Slrei lndusrriir 
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PROXIMATE ANALYSIS 

ELCO M I N I N G  LTD. TABLE 131 

SAMPLE: A l t e r n a t e  P l a n  " C "  - Compos i te  3/4"  X 28M W a s h a b i l i t y  

LAB. N O . :  4764 

DILATATION TEST 

R.M.  % ASH % V . M .  % F.C. % 

0.9 40.6 15.3 43.2 adb 

41.0 15.4 43.6 db 

G SOFT. MAX MAX MAX 
TEMP. DILAT. CONT. OILAT. FACTOR 
( " C )  TEMP. % % 

438 47 1 3 - 3  

435 47 1 3 -3  

- 

- 

Birtle y Engineering 
Subsrdrary of Great West Steel Industries 
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2. A l t e r n a t i v e  P l a n  C TABLE 192 

P r o p o r t i o n  of Raw Coal Composite 

Sample No. Seam No. % Tons Bbls .  

R C - I  

RC-2 

R C - 3  

R C - 4  

R C - 5  

R C - 6  

R C - 7  

RC-8  

RC-I0 

R C - I  1 

RC-12 

RC-  13 
R C - 1 4  

R C - 1 5  

2 

3 
4 
6 

7 
8 

9 
10 

12 

1 3  
14 

15 
16 

17 

9.7 
4.4 

18.1 

4.2 

2.9 

10.6 

7.8 
14.2 

7.6 
8.8 

5.5 
3 . 6  
1.6 

1 . o  

0.97 

0.44 

1.81 

0.42 

0.29 

1.06 

0.78 

1.42 

0. 76 
0.88 

0.55 
0.36 

0. I6  
0.10 

5.5 
2.5 

10 

2.5 

1.5 
6 

4.5 
8 
4 
5 
3 
2 

1 

0.5 

100.0 10.00 56 

Birtle y Engineering 
Subsrdiary 01 Greal West Steel lnduslries 
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COMMENTS AND CONCLUSIONS 

The d e c i s i o n  t o  i n c l u d e  a l a r g e  p r o p o r t i o n  o f  rock  d i l u t i o n  a t  t h e  

t i m e  the b u l k  samples were taken,  t o  s i m u l a t e  a c t u a l  m i n i n g  c o n d i t i o n s ,  w h i l e  

h a v i n g  some m e r i t ,  had some obv ious  drawbacks i n  a t e s t i n g  program o f  t h i s  

k i n d .  The m i n i n g  o f  t h e  rock  and i t s  t r a n s p o r t a t i o n  n e c e s s a r i l y  added t o  t h e  

i n - f i e l d  c o s t s .  

A t  t h e  t e s t i n g  end f o r  w a s h a b i l i t y  work,  a n y t h i n g  o v e r  2" t op -  

s i z e  had t o  be c rushed  t o  minus 2" and a t  t imes  t h e  a m u n t  o f  r o c k  was con- 

s i d e r a b l e .  T h i s  rock  was mere ly  i n  ev idence as a h i g h  p r o p o r t i o n  o f  s i n k s  

a t  1.80 S . G . ,  w i t h  a v e r y  h i g h  ash c o n t e n t ,  and was r e f l e c t e d  i n  lower y i e l d  

f i g u r e s .  

When these samples were b e i n g  processed i n  t h e  wash p l a n t ,  i t  was 

i m p r a c t i c a l  to  c r u s h  t h e  rock  t o  pass t h e  2" g r i z z l y  screen on t h e  feed hop- 

pe r  so i t  wash c o l l e c t e d ,  weighed and r e p o r t e d  as s h a l e  o f  t h e  heavy media 

c i r c u i t .  T h i s  l e d  t o  an erroneous low heavy media feed ash c o n t e n t  which 

cou ld ,  i f  necessary,  be c o r r e c t e d  by c a l c u l a t i o n .  N e v e r t h e l e s s ,  i n  o r d e r  

t o  d e r i v e  f u l l  da ta  o f  s l i m i n g  e f f e c t s  o f  t h e  r o c k  be ing  crushed to  minus 

3/4" w i t h  the r e s u l t a n t  c o n t a m i n a t i o n  o f  t h e  f i n e s  c i r c u i t s ,  i t  would have 

been necessary t o  i n s t a l l  an a u x i l l i a r y  c r u s h e r  i n  t h e  p l a n t  f eed  c i r c u i t .  

I n  a c t u a l  p r a c t i c e ,  much o f  t h i s  ext raneous rock  would be removed f rom t h e  

R . O . M .  a t  t h e  b reake r  s t a t i o n .  

Birtle y Engineering 
Subsrd,dry oI Greal Wesf Srerl lndurlrier 



- 372 - 

The i n c l u s i o n  o f  t h e  e x t r a  r o c k  i n  t h e  seam samples appears t o  have 

had a d e l e t e r i o u s  e f f e c t  on Hardgrove G r i n d a b i l i t y  d e t e r m i n a t i o n s  o f  t h e  raw 

c o a l .  A t  t h e  r e l a t i v e l y  h i g h  ash c o n t e n t s  t h e  H . G . I .  r ead ings  shou ld  be 

a p p r e c i a b l y  lower  when compared w i t h  t h e  c l e a n  c o a l  H.G.I. va lues  

I t  appears as i f  some autogenous g r i n d i n g  was t a k i n g  p l a c e  i n  t h e  

Hardgrove g r i n d i n g  m i l l  w i t h  t h e  f r e e  r o c k  p a r t i c l e s  c r u s h i n g  t h e  coa l  p a r t -  

i c l e s  thus  p r o d u c i n g  more minus 200 mesh m a t e r i a l  than wou ld  be expec ted  i f  

t h e  h i g h  ash components were i n t e r g r o w n .  

I t  i s  w o r t h w h i l e  t o  comment on t h e  w a s h a b i l i t y  and washing r e s u l t s  

o f  Composites A and C ,  wh ich  r e f l e c t  t w o  ( 2 )  a l t e r n a t i v e s  for  m i n i n g  t h e  

p r o p e r t y ,  s i n c e  these r e p r e s e n t  an p r o p o r t i o n a l  d i s t r i b u t i o n  o f  a l l  t h e  seams 

washed i n  1975. Tab les  163 and 164 summarize t h e  raw c o a l  and c l e a n  c o a l  

ana lyses  f o r  a l l  t h e  seams. 

The f e e d  ash c o n t e n t  of 33% i s  r a t h e r  h i g h  and the  amount o f  f i n e s  

r e p r e s e n t e d  by t h e  2 8 ~  x 0 s i z e  f r a c t i o n  wou ld  have t o  be c l a s s i f i e d  as l o w  

as i s  t h e  o v e r a l l  y i e l d  o f  66%. These v a l u e s  r e f l e c t  t h e  e f f e c t  o f  t h e  r o c k  

d i l u t i o n  ment ioned. 

The a rea  o f  concern  r e g a r d i n g  Composites A and C a r i s e s  when t h e  

D i l a t o m e t e r  T e s t  r e s u l t s  on t h e  c l e a n  c o a l  a r e  compared w i t h  a G-Factor o f  

1.007 for  A and 0.866 f o r  C .  The r e s p e c t i v e  ash c o n t e n t s  of 8 . 3  and 9 .5  

wou ld  have some b e a r i n g  on t h i s  d i s c r e p e n c y .  The g r e a t e r  e f f e c t  wou ld  be 

t h e  r e s u l t  o f  l a r g e r  p r o p o r t i o n s  o f  m a r g i n a l  q u a l i t y  c o a l  i n  t h e  C compos i te  
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from seams 4 ,  6, 7, 8, 9 ,  and 10 and s m a l l e r  p r o p o r t i o n s  o f  b e t t e r  q u a l i t y ,  

c o a l  f r o m  seams 14, 15, 16 and 17 and none f rom seam 18. 

Comparison o f  P e t r o g r a p h i c  De te rm ina t ions  and D i l a t o m e t e r  R e s u l t s  

f o r  a l l  the c l e a n  c o a l s  shou ld  l e a d  t o  an e x p l a n a t i o n  o f  t h i s  problem as w e l l  

as t o  v e r i f y  t h a t  F . S . I .  De te rm ina t ions  have some v a l u e  i n  a t e s t  program o f  

t h i s  k i n d .  However, w i t h o u t  P e t r o g r a p h i c  De te rm ina t ions  and D i l a t o m e t e r  

Tests ,  a c c e p t i n g  t h e  face v a l u e  o f  t h e  F . S . I .  as  an i n d i c a t i o n  o f  c o k i n g  

c a p a b i l i t i e s  f o r  the c l e a n  c o a l  o f  seams 8, 9, and 10 when compared w i t h  

seams 2,  3, 12, 1 3 ,  14 ,  15, 16,  17, and 18, would l e a d  t o  an i n c o r r e c t  assump- 

t i o n  t h a t  a l l  t h e  c l e a n  c o a l s  would produce a good coke. 

O v e r a l l  t h e  t e s t i n g  program appears to  have p r o v i d e d  t h e  i n f o r m a t i o n  

which was sought.  However, an a rea  s t i l l  appears un reso lved  --- 

t h a t  o f  t h e  p o s s i b i l i t y  o f  o x i d i z i n g  o f  t h e  coa l  f rom t h e  t ime  o f  e x t r a c t i o n  

o f  the i n  s i t u  c o a l  t o  t h e  a c t u a l  coke oven t e s t s .  I t  would be i n  E l c o  Mines 

L t d .  b e s t  i n t e r e s t s  i f  r e s o l u t i o n  o f  t h i s  problem were cons ide red  i n  any 

f u t u r e  t e s t i n g  programs. 
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TABLE 193 

ELCO M I N I N G  LTD. 

CLEAN COAL SUMMARY TABLE -. __- - 
SUL . 
- 

G .  
FACTOR 

1.007 
- 

- 
3.866 

- 
H . G .  I 

97  
- 

- 
99 

A O I T / S E A M  
NO. 

IVERALL 
' I  ELD ASH 2 R.M. 9 V . M .  % F.C. % F.S. I .  

C O I i P  A 65.1  8 . 3  0 . 5  21.4  6 9 . 8  7 1 / 2  0 . 6 5  

COMP c .  66 .7  9 . 5  0 . 4  19 .8  7 0 . 3  7 0 . 4 8  

49.0 9 . 2  1 . 1  19.2  7 0 . 5  0 . 4 9  1 .027  109 2 

81 .4  
- 

6 8 . 6  

9 . 3  0 . 5  18.6 71 .6  8 0 . 5 3  1 .009  118 3 

4 8 . 3  0 . 7  17 .8  7 3 . 2  0 . 3 5  N/D 107 

6 7 2 . 4  1 0 . 3  0 . 5  18.2 71 .O 3 1/2 0 .64  N/ D 88 

7 5 1 . 7  10 .6  2 . 2  18 .2  69 .0  0 . 5 5  N/D 106 

9 3  
- 

8 72 .0  9 . 3  0 . 4  1 8 . 5  7 1 . 8  6 1 / 2  0 .40  3.671 

9 78 .0  8 . 6  0 . 5  19 .4  7 1 . 5  0 . 3 8  3.694 84 

10 7 9 . 9  9 . 2  0 . 6  20 .9  69 .3  7 1 / 2  0 . 4 5  0.630 82  

99  

107 

- 

- 
12 54.1 9 . 8  0 . 4  2 1 . 6  6 e . 2  9 

8 1 / 2  

___ 
0 . 6 8  
__ 

0.911 

1 .057  

1.051 

- 
33 .9  

46 .4  

- 
1 1 . 1  
- 

7 . 8  

1.8 22 .2  64 .9  1 3  

14 1 . 2  24.8 6 6 . 2  0 . 8 3  I .06f i  100 

15 4 8 . 2  7 . 8  0 . 9  24 .8  6 6 . 5  8 1 / 2  0 . 8 5  - 
0 . 7 0  

0.71 
- 

1 . 0 5 2  

1 .065  

- 
100 
- 

87 16 54 .0  

5 3 . 3  

6 3 . 6  

- 

- 

- 

10.6  

7 .1  

7 .0  

- 

- 

- 

0 . 7  

I . 2  

2 . 1  

__ 

- 

- 

26 .3  

28.0 

28.8 

- 

- 

6 2 . 4  

6 3 . 7  

62.1 

- 

- 

8 

8 
- 

1.085 76  17 

18 8 1 / 2  0 .73  - 1.067 
- 9 5  
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S E A M / A O I T  NO. 

32.1 

33.9 

COMP A 

COMP C 

21.4 83 

28.2 83  

2 37.2 

21.9 3 

32. I 88 

37.7 109 

4 27.7 

23.8 6 

7 

23.8 96 

33.2 8 4  

8 

24 .0  

23.2 

9 

10 

18.8 92 

32.9 82  

12 

57.1 

49.3 

13 

14 

17.0 74 

17.6 64  

16 33.7 

35.9 17 

23.6 77 

14.3 72  

18 
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ELCO M I N I N G  L T D .  

3/4" X 0 RAW COAL SUMMARY T A B L E  T A B L E  134 

RAW-ASH % I % - 28 MESH 
HARD G R O V E  

GRI NDAB I L I T Y  

33.1 I 41.9 I 69 

I I 91 31 .O 23.0 

42.5 I 20.6 I 74 

44.3 I 18.0 I 78 

34.2 I 19.6 82  
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APPENDIX  A 

For t h e  purpose o f  c a l c u l a t i n g  t h e  p r i m a r y  w a s h a b i l i t y  d a t a ,  i . e .  

t h e  Wt. % and Ash % o f  each S . G .  f r a c t i o n ,  f o r  t h e  l / 2 "  X 28 mesh c o a l  f r o m  the 

determined va lues  o f  t h e  2" X l /2"  f r a c t i o n s  o f  2 ' '  X 0 c o a l ,  and t h e  3 / 4 "  X 

28 mesh f r a c t i o n  o f  t h e  2" X 0 c o a l  crushed t o  minus 3 / 4 " ,  c e r t a i n  assumptions 

were made. Based on a n a l y t i c a l  f i g u r e s  f rom t h e  f i r s t  t h r e e  seams washed, 

i . e .  seams 2, 3 ,  and 6, i t  was assumed f o r  c o n s i s t a n c y ,  I )  t h a t  t h e  3/4"  X 

l i 2 " s i z e  i n  t h e  3/4"  X 0 crushed c o a l  was i n  t h e  range o f  2% and c o u l d  be 

considered n e g l i g i b l e .  I n  o t h e r  words, t h e  3/4"  X 0 crushed c o a l  c o u l d  be 

cons ide red  t o  be l / 2 "  X 0 crushed c o a l .  2) t h a t  t h e  s i z e  c o n s i s t  3/4"  X 28 

mesh crushed was v i r t u a l l y  t h e  same as t h e  l / 2 "  X 28 mesh f r a c t i o n  o f  t h e  2" 

X 0 raw. P lease r e f e r  t o  t h e  s i z e  and raw a n a l y s i s  sheets  f o r  seam 2 as an 

example. These a r e  i n c l u d e d  i n  t h i s  Appendix f o r  convenience. 

The s u m  o f  t h e  2" X l / 2 "  W t .  % and t h e  3/4" X 28 mesh W t .  % va lues  

were c a l c u l a t e d  t o  100% of  which t h e  r e s u l t a n t  3/4"  X 28 mesh v a l u e  was taken 

t o  be t h e  l / 2 "  X 28 mesh f r a c t i o n  o f  2" X 28 mesh. T h i s  i s  represented 

s c h e m a t i c a l l y  t o  i l l u s t r a t e  t h e  f a c t  t h a t  t h e  f r a c t i o n  2" X 1/2" on b e i n g  

crushed was d i s t r i b u t e d  i n  t h e  3/4"  X 28 mesh c o a l .  

2" x 1/21' I / Z "  X 28Y 

A-20.86 % B-79.111 % 

L I 
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The va lues  A and B a r e  now used t o  c a l c u l a t e  t h e  W t .  pe rcen tage  o f  

t h e  S . G .  f r a c t i o n s  from 1.30 t o  1.80 fo r  t h e  l/2" X 23 mesh f rom t h e  f o r m u l a :  

x = CxlOO - ( E  X A) 

8 
- 

where:- 

x i s  t h e  unhnown \J t .  % i n  column 2 o f  t h e  1/2" X 28Y w a s h a b i l i t y  

sheet .  

C i s  t h e  de te rm ined  W t .  % i n  column 2 o f  t h e  3/4" X 28tl w a s h a b i l i t y  

shee t .  

E i s  t h e  de te rm ined  Wt. 2 i n  column 2 o f  t h e  2" X 1/2" w a s h a b i l i t y  

sheet .  

A i s  t h e  c a l c u l a t e d  v a l u e  of t h e  2" X l / 2 "  s i z e  f r a c t i o n  as i l l -  

u s t r a t e d  s c h e m a t i c a l l y .  

B i s  t h e  c a l c u l a t e d  v a l u e  o f  t h e  l /2"  X 28M s i z e  f r a c t i o n  as i l l -  

u s t r a t e d  s c h e m a t i c a l l y .  

To f i n a l i z e ,  l e t  us d e t e r m i n e  t h e  v a l u e  f o r  t h e  1.30 S . G .  W t .  % for  

l / 2 "  X 28 mesh i n  column 2, rep resen ted  by x .  

x = 10.50 X 100 - (3.60 X 2 0 . 8 6 )  

79.14  

s i m p l i f i e d  x = 12.40 

A l l  t h e  S . G .  f r a c t i o n s  a r e  s i m i l a r i l y  c a l c u l a t e d  and t h e  va lues  

reco rded  as  i n  column 2 o f  t h e  l /2"  X 28 mesh w a s h a b i l i t y  shee t .  
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The unknown ash va lues  f o r  t h e  S.G. f r a c t i o n s  o f  t h e  1/2" X 28 mesh - 
a r e  c a l c u l a t e d  u s i n g  t h e  f o r m u l a :  

y = GXIOO - (H X A) 

BxX 

where:- 

y i s  t h e  unknown ash c o n t e n t  o f  a g i v e n  S . G .  f r a c t i o n .  

G i s  t h e  p r o d u c t  o f  va lues  C X D of  columns 2 and 3 from t h e  3/4" X 

28 mesh w a s h a b i l i t y  sheet and rep resen ts  ash u n i t s .  

H i s  t h e  p r o d u c t  o f  va lues E X F o f  columns 2 and 3 f rom t h e  2" X 

l/2" w a s h a b i l i t y  sheet  and rep resen ts  ash u n i t s .  

A i s  t h e  c a l c u l a t e d  v a l u e  o f  t h e  2" X l/2" s i z e  f r a c t i o n  as i l l u s -  

t r a t e d  s c h e m a t i c a l l y .  

B i s  t h e  c a l c u l a t e d  v a l u e  o f  t h e  l/2" X 28 mesh s i z e  f r a c t i o n s  as 

i l l u s t r a t e d  s c h e m a t i c a l l y .  

X i s  t h e  v a l u e  i n  column 2 of  t h e  l/2" X 28 mesh w a s h a b i l i t y  sheet  

p r e v i o u s l y  c a l c u l a t e d .  

To  f i n a l i z e ,  l e t  us  de te rm ine  t h e  Ash % v a l u e  f o r  t h e  1.30 S . G .  f r a c t -  

i o n  for  t h e  l /2" X 28 mesh i n  column 3 ,  represented by y .  

= 27.30X100 - (10 .08  x 2 0 . w  
79.14 X 12.40 

s i m p l i f i e d  y = 2.60 

A l l  t h e  ash va lues  f o r  t h e  rema in ing  S.G. f r a c t i o n s  a r e  s i m i l a r i l y  

c a l c u l a t e d  and recorded as i n  column 3 o f  t h e  l/2" X 28 mesh w a s h a b i l i t y  sheet .  
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The p r i m a r y  d a t a  as recorded i n  columns 2 and 3 o f  t h e  1/2" X 28 mesh 

w a s h a b i l i t y  sheet i s  now computed i n  t h e  usua l  manner t o  produce t h e  a t t e n d a n t  

w a s h a b i l i t y  cu rves .  

A s l i g h t  d i sc repency  i s  e v i d e n t  when these  c a l c u l a t i o n s  a r e  made 

manual ly  and compared w i t h  t h e  computer f i g u r e .  T h i s  i s  e x p l a i n e d  by t h e  f a c t  

t h a t  t h e  computer c a r r i e s  c a l c u l a t i o n s  t o  t w e l v e  ( 1 2 )  dec imals ,  whereas manual 

computat ions a r e  u s u a l l y  c a r r i e d  to  two or t h r e e  dec imal  p o i n t s .  
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~~~ - 

R . M .  % ASH % 

0 . 6  3 7 . 2  

ELCO M I N I N G  L T D .  

SAMPLE: A d i t  No. 2 

L A B .  N O . :  3396 

~~ ~ ~~~~~ 

ASH F U S I O N  TEI IPERATURES ("C) 
V , M .  % F.C.  % S .  % B T O / L B  1 i . G .  I .  A T M O S  

1.0.  S f  Hs. F 1 .  

o x i d .  1445+ - 

red. 14115+ - 

- - 

15.0 4 7 . 2  0 .39 9490 DO - - 

T A B L E  1 

I HEAD R A \ I  ANALYS I S  I 

S I Z E  AND RAW A N A L Y S I S  

10011 x 2oot1 

6 5 ~  x 0 2 7 . 2  2 0 . 0  0 . 7  18.0 61 .3  

I - Size consist o f  r a w  coal a s  received, +2" WT. % = 4 . 5  
Wt. 2 1/2" x 28 Mesh = 6 6 . 3  

I I  - Size consist o f  r a w  coal crushed to pass 3/4" screen. 

I l l  - 65 Mesh x 0 o f f  analysis 1 1 .  

wt. % 3 /4"  x 1/21' = 1 . 7  

Birtley Engineering 
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EXECUTIVE SUMMRY 

COAL QUALITY PZPORT 

E L K  R I V E R  C O A L  P R O J E C T  

The d r i l l i n g  and t e s t i n g  program c a r r i e d  o u t  i n  1975 w a s  designed t o  

confirm and c o n s o l i d a t e  previous da t a .  Overall, t h e  e f f e c t s  of  

d i l u t i o n  were measured and t h e  coa l  q u a l i t y  w a s  found t o  be unaf fec ted .  

In  some of t h e  p rev ious ly  marginal  seams, deepening of a d i t s  a c t u a l l y  

improved the a n t i c i p a t e d  c l ean  c o a l  c h a r a c t e r i s t i c s  as w e l l  as the 

coking i n d i c a t o r s .  

The r a w  c o a l  c h a r a c t e r i s t i c s  which were previous ly  e s t a b l i s h e d  wi th  

d i l u t i o n  excluded have now been confirmed wi th  d i l u t i o n  included.  

Earlier d r i l l i n g  and bulk  t e s t i n g  programs e s t a b l i s h e d  t h e  r a w  c o a l  

ash  con ten t  a t  20 t o  22%, wi th  a range of 7 t o  33% on t h e  i n d i v i d u a l  

seams. 

be  about 33% w i t h  a range of 1 7  t o  57% on the i n d i v i d u a l  seams. 

c h a r a c t e r i s t i c s  of t h e  c o a l  i n  t h e  r e c e n t  programs were e s t a b l i s h e d  

us ing  mining scheme A ( a l l  t h e  seams being  mined) and mining scheme C 

(emphasis on mining seams 2 t o  13) .  

The 1975 program determined t h a t  t h e  average a sh  conten t  would 

The 

Because t h e  prev ious  samples contained only  15.5% minus 28 mesh 

(0.6 mm) c o a l ,  and because no w a s h a b i l i t i e s  were run on t h e  f i n e s ,  t h e  

1975 program was designed t o  more c l o s e l y  r ep resen t  t h e  a n t i c i p a t e d  

p l a n t  f eed  s i z e  d i s t r i b u t i o n ,  and was analysed according t o  t h e  c i r -  

c u i t s  which would probably c l e a n  t h e  c o a l .  

approximate t h e  p l a n t  f eed  s i z e  d i s t r i b u t i o n ,  t h e  c o a l  w a s  crushed 
i n i t i a l l y  t o  2", w a s h a b i l i t y  w a s  run  on t h e  2" x %'' m a t e r i a l ,  then  t h e  

t o t a l  c o a l  was crushed t o  314".  

r e p r e s e n t a t i v e  amount of f i n e s  was c rea t ed ,  and w a s h a b i l i t i e s  were run 

In  order  t o  c l o s e l y  

By crushing  t o  314" top s i z e ,  a more 
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a t  314" x 28M, 28 x 65M, then t h e  65M x 0 w a s  f ro thed .  S ince  t h e  

f i n e s  and t h e  2" x %'' were not  considered as r e p r e s e n t a t i v e  of t h e  

t r u e  p i c t u r e ,  t h e  %" x 28M could then be  ca l cu la t ed .  

The r a w  c o a l  characteristics were a s  fo l lows:  

Average Raw Coal Range of Raw Coal 

S i z e  Wt.% Ash% Wt.% Ash% - 
2" x Y' 22.2 51.4 5-22 21-70 

y' x 28M 53.5 32.3 53-58 15-36 

28M x 65M 10.6 17.9 12-20 14-30 

65  x 0 13.5 17.7 13-22 12.5-30 

2" xo 100.0 33.0 15-45 
- - 
- - 

The average w a s h a b i l i t i e s  f o r  mining scheme A and C were developed, 

and found t o  d i f f e r  ve ry  l i t t l e .  

v a r i a t i o n  i n  t h e  q u a n t i t i e s  of any of t h e  seams i n  the  blend w i l l  n o t  

g r e a t l y  a f f e c t  t h e  o v e r a l l  washab i l i t y .  They may, however, s i g n i f i -  

c a n t l y  change t h e  coking i n d i c a t o r s  of  t h e  blend.  Table  E I  shows t h e  

average w a s h a b i l i t i e s  according t o  mining scheme A. The near  g r a v i t y  

material is n o t  excessive, and o v e r a l l  p i t  t o  r a i l  recovery should be  

about 61% a t  9.5% ash.  
ash of  9.0% may even b e  f e a s i b l e  a t  58.8% p i t  t o  r a i l  recovery.  

Because of  t h e  n a t u r e  of t h e  d e p o s i t ,  

P i l o t  p l a n t  t e s t i n g  confirmed t h a t  a product  



E-3 TABLE E I  

WTD. AVERAGE WASHABILITY 
L 

Cumulative Floats Cumulative Sinks Maximum Wt. Ash 
S . G .  (%) (%) Wt.% Ash% Wt.% Ash% 

ELK RIVER COAL 

+0.1 S.G. 
Corrected 

to 
1.8 S.G.  
Float 

- 

M I N I N G  SCHEME "A" (%'I x 28M) 

1.3 25.16 2.35 25.16 2.35 74.84 42.38 
1.35 12.97 5.89 38.13 3.55 61.87 50.03 
1.4 11.57 10.23 49.70 5.11 50.30 59.19 51.7 
1.45 7.57 14.43 57.27 6.34 42.73 67.12 35.6 
1.5 3.26 21.17 60.53 7.14 39.47 70.91 21.0 
1.55 1.93 25.55 62.46 7.71 37.54 73.24 11.5 
1.6 ' 1.59 32.19 64.05 8.32 35.94 75.07 8.3 
1.7 2.18 38.25 66.23 9.30 33.77 77.44 6.4 
1.8 2.18 45.84 68.41 10.46 31.59 79.60 
+1.8 31.59 79.60 100.00 32.31 

100.00 

M I N I N G  SCHEME "A" (28 x 65M) 

1.3 35.25 
1.35 18.11 
1.4 11.24 
1.45 7.66 
1.5 4.81 
1.55 2.52 
1.6 1.83 
1.7 2.37 
1.8 1.80 
+l. 8 14.41 

100.00 

_____~ 

1.73 
4.92 
8.86 
13.01 
18.84 
25.29 
30.23 
36.65 
44.13 
74.05 

35.25 
53.36 
64.60 
72.26 
77.07 
79.59 
81.42 
83.79 
85.59 
100.00 

1.73 64.75 
2.81 46.64 
3.86 35.40 
4.83 27.74 
5.71 22.93 
6.33 20.41 
6.86 18.51 
7.70 16.21 
8.47 14.41 
17.92 

26.73 
35.21 
43.58 48.8 
52.02 30.6 
56.18 19.6 
63.12 9.7 
66.64 7.8 
70.75 4.9 
74.05 



In a d d i t i o n  t o  t h e  washab i l i t y  of t h e  coa r se r  f r a c t i o n s ,  t h e  f r o t h  

f l o t a t i o n  c h a r a c t e r i s t i c s  of t h e  65 mesh x 0 (0.22 mm) were es tab-  

l i s h e d  a s  i s  shown i n  Figure  E I .  

t h a t  the B i r t l e y  "Wobblepeller" produced lower ash and h ighe r  

r ecove r i e s  than  o t h e r  convent ional  f l o t a t i o n  machines. The p i l o t  

p l a n t  tests c o r r e l a t e d  reasonably w e l l  w i th  t h e  l abora to ry  tests. 
Figure E I  demonstrates  t h a t  a 9.65% ash  product  can be achieved from 

a 17 .7% raw c o a l  f eed  a t  a 75% recovery.  Bulk samples t e s t e d  p r i o r  

t o  1975 i n d i c a t e d  h i g h e r  product  ash  a t  similar r ecove r i e s  on the t o t a l  

minus 28 mesh (0.6 mm) f r a c t i o n .  Recent t e s t i n g  however has  proved 

that t h e  combination of compound water cyclones on t h e  28 x 65M 

f r a c t i o n  and f r o t h  f l o t a t i o n  of t h e  65M x 0 f r a c t i o n  w i l l  substan-  

t i a l l y  improve t h e  product  q u a l i t y  of Elk River coa l .  

The recen t  p i l o t  t e s t i n g  showed 

The sampling and t e s t i n g  i n  t h e  1975 program were more accu ra t e  than  

previous  programs, which i s  i n d i c a t e d  by t h e  r e l a t i v e l y  s t r a i g h t  

e lementary ash v e r s u s  s p e c i f i c  g r a v i t y  curves.  

The f l u i d  p r o p e r t i e s  of t h e  v a r i o u s  seams showed improvement over  

earlier programs. 

t o  7%. Seams #4a, 7 ,  8, 9 and 10 showed improvement once t h e  a d i t s  

were deepened, t hus  t h e i r  G iese l e r  F l u i d i t y  should inc rease .  

Table E I I  shows t h e  summary of t h e  FSI and f l u i d i t y  of t h e  v a r i o u s  

seams and compares them t o  MAF v o l a t i l e  ma t t e r .  The upper seams 

which are h ighe r  i n  v o l a t i l e  m a t t e r ,  are a l s o  much more f l u i d ,  s o  

t h e i r  presence in t h e  blend r e s u l t s  i n  s u p e r i o r  coking p r o p e r t i e s .  

The average free swe l l ing  index increased  from 6% 



i 

I 

FIGURE E-1 E-5 

FROTH FLOTATION TEST RESULTS (1975) 
PRODUCT ASH vs. RECOVERY AS A FUNCTION 
OF RAW COAL ASH CONTENT ( 6 5  MESHXO) 

L E G E N D  
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ELCO MINING LIMITED 
Prepared By: 
TECHMAN LTD. Jan.176 
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TABLE EII 

Seam 

2 
3 
4 
6 
7 
8 

9 
10 
12 
13 

14 
15 
16 
17 
18 

FLUID PROPERTIES OF ELK RIVER COAL 

1971 
Clean 1971 

MAF Coal Pilot Anticipated 1975 
Volatile Maximum Test Range Pilot 
Matter Fluidity FSI of FSI Test FSI (a DDPM 

21.2 
20.5 
20.2 
19.9 
20.4 
21.1 
21.1 
22.8 
25.8 
26.1 
28.8 
28.2 

30.7 
31.8 

34.2 

20 

5.9 

3.5 

0.9 

1.8 

2.9 

1.5 

1.9 

84 

259 

1,175 

330 

1,260 

1,150 

3,125 

5% 

7% 

5% 
6 

6 

3% 
4% 
4% 
8 

8 

8 

7% 

7% 

8 

7 

5% - 9 
7 - 8  

5 - 8  
2% - 6 
3% - 6 
3 - 6% 
3% - 6 
4% - 8 
7 - 9  
7% - 9 
7% - 9 
7% - 8% 

7% - 8% 

8 - 8% 

7% - 

9 
8 
8 

3% 

6% 
6 

7% 
9 

8% 

9 
8% 
8 
8 

7 

@5 
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As far a s  the chemical properties of the Elk River coals were concerned, 

few changes were observed over the e a r l i e r  data. The product sulphur 

w i l l  be about 0.5 to  0.6%, and the phosphorous less than 0.06% of the 

clean coal. 

exceed 0.10% of the clean coal. Ash fusion i n i t i a l  deformation 

temperatures a r e  13OO0C p l u s  which i s  about normal f o r  Western Canadian 

coal. 

The a l k a l i n i t y  of the coal i s  very low and should not 

The Hardgrove Grindabi l i ty  Index was developed extensively during the 

1975 bulk t e s t ing  program t o  provide backup information f o r  s i z e  d i s -  

t r ibut ion.  On the average the information confirmed the 35% minus 28 

mesh (0.6 a), but on individual seams, some of the other f ac to r s  such 

as  f r i a b i l i t y  probably had a greater  influence on the coal qual i ty .  

I n  conclusion, the 1975 program demonstrated tha t  d i lu t ion  d i d  not 

adversely e f f e c t  the washability of the Elk River coal ,  and tha t  the 

overa l l  clean coal  qua l i ty  was somewhat b e t t e r  than previous t e s t ing  

had indicated.  Washabilities were developed on s i z e  f rac t ions  which 

would correspond t o  those anticipated i n  the preparation plant .  The 

r e s u l t s  demonstrate t h a t  a product ash of 9.0 t o  9.5% is f eas ib l e  a t  

20 t o  23% v o l a t i l e  mat ter ,  5% FSI,  and 0.6% sulphur. 
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INTRODUCTION 

The purpose of t h i s  r e p o r t  is t o  summarize and eva lua te  a l l  of t h e  

c o a l  q u a l i t y  work done t o  d a t e  on t h e  Elk River l e a s e .  Included i n  

t h e  s tudy  i s  a l l  t h e  d a t a  developed by North American Coal Co. i n  1968, 

Scurry Rainbow 0i.l L t d .  i n  1969, Morrison-Knudsen i n  1970-71 ,  and Elco  

Mining i n  1975. 

d i l u t i o n  and p a r t i n g s .  

and uni fy  prev ious  d a t a  and t o  produce c o a l  f o r  coke oven t e s t i n g .  

The ear l ie r  informat ion  lacked c o n t i n u i t y  and excluded 

The 1975 t e s t i n g  program was s e t  up t o  c l a r i f y  

Included i n  t h i s  r e p o r t  i s  a summary of t h e  raw coa l ,  washab i l i t y ,  

p i l o t  t e s t ing ,  and c l e a n  coal c h a r a c t e r i s t i c s  on a seam b a s i s  of t h e  

d r i l l h o l e ,  a d i t  and t r ench  samples. These r e s u l t s  are then  eva lua ted  

i n  terms of t h e  two most f e a s i b l e  mining schemes which have been 

descr ibed  i n  d e t a i l  i n  ear l ier  Techman r e p o r t s .  

t h ings  a s  d i l u t i o n  and ox ida t ion  were determined, and found n o t  t o  be  

d e t r i m e n t a l  t o  c o a l  q u a l i t y .  

proved t h e  Elk River  c o a l  t o  be  s u p e r i o r  t o  t h a t  p rev ious ly  a n t i c i p a t e d .  

Overa l l ,  t h e  p r o j e c t  can be  v i a b l e  from a c o a l  q u a l i t y  s t a n d p o i n t .  

The e f f e c t s  of such 

I n  g e n e r a l  t h e  1975 bulk t e s t i n g  program 
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SAMPLI:!G f, '??STING FROGRAM 

I n  order  t o  avoid t h e  previous p r o b l e m  experienced by Western Canadian 

c o a l  ope ra to r s  i n  determining t h e  washab i l i t y ,  s i z e  d i s t r i b u t i o n ,  and 

r a w  c o a l  c h a r a c t e r i s t i c s ,  a s p e c i a l  sampling and t e s t i n g  program was 

developed t o  o b t a i n  accu ra t e  design da ta .  

were o u t l i n e d  i n  t h e  Techman "Supplementary Report on Coal P repa ra t ion ,  

June,  1975". 

The d e t a i l s  of t h i s  program 

, 

1) Objec t ives  

The primary o b j e c t i v e s  of t h e  1975 program were as fo l lows:  

( a )  To supply washab i l i t y  d a t a  which would more c l o s e l y  r t-esen 

t h e  a c t u a l  p l a n t  f lowsheet  f o r  t h e  fol lowing s i z e  f r a c t i o n s .  

i. 2" x v' - heavy media b a t h  (equiva len t  by weight t o  

4" x f r a c t i o n .  

q' x 28 mesh - heavy media cyclones ii. 

iii. 28 mesh x 65 mesh - water only cyclones 

i v  . 65 mesh - f r o t h  f l o t a t i o n  

A l l  previous t e s t i n g  d a t a  w a s  s p l i t  i n t o  - t28 mesh f r a c t i o n s .  

(b)  To inc lude  t h e  p a r t i n g s  and d i l u t i o n  i n  the  p l a n t  feed  sample, 

s i n c e  they  could have de t r imen ta l  e f f e c t s  on t h e  washab i l i t y .  

P a r t i n g s  were previous ly  excluded from the . samples  and t h e  

effects of d i l u t i o n  could n o t  be  accu ra t e ly  es t imated .  
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( c )  To set up a washabi l i ty  which more c l o s e l y  approximated t h e  

ac tua l  p l a n t  f eed  s i z e  d i s t r i b u t i o n ,  thereby  ensur ing  t h e  

re levance  of t h e  washabi l i ty  d a t a .  

(d)  To set  up a pre l iminary  channel sampling program which would 

ensure  t h a t  bu lk  samples were taken beyond any ox ida t ion  

zones which had de t r imen ta l  e f f e c t s  on previous coke tests. 

( e )  To develop a d r i l l h o l e  e v a l u a t i o n  program which would meld 

wi th  t h e  bulk  t e s t i n g  and i n d i c a t e  t h e  r ep resen ta t iveness  of 

t h e  bulk  tests.  

( f )  To develop s u f f i c i e n t  background d a t a  s o  t h a t  t h e  s i z e  d i s -  

t r i b u t i o n  o f  t h e  p l a n t  feed could be determined. 

2)  Bulk Sample Evalua t ion  

Predetermined amounts of raw coa l  conta in ing  t h e  a n t i c i p a t e d  d i l u t i o n  

were e x t r a c t e d  from a d i t s  2 t o  10 and t r enches  12 t o  1 8 ,  then t rucked 

t o  a mixing pad i n  Calgary. The coa l  was coned and mixed thoroughly 

with a Bobcat l oade r  b e f o r e  a sample was s p l i t  out f o r  washabi l i ty  

t e s t i n g .  The remainder o f  t he  c o a l  w a s  washed i n  a t h r e e - c i r c u i t  

p i l o t  p l a n t  (14" heavy media cyclone, 6" DSM water cyclones,  and 

f r o t h  f l o t a t i o n )  t o  produce c l ean  coa l  for coke t e s t i n g .  

The bulk sampling program was c a r r i e d  o u t  according t o  Techman scheme 

1572-02, Figure 1. The c o a l  w a s  crushed t o  2" and a sample of 2" x 3" 
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SlANDARD TESTS b 

W L w I Y n v  

b 

FOR LULK SEPARATION AT StECWK 
GRAVITY 10 OBTAIN 10% ASH FOR 1 COE. 7s.l 

+dl SCREEN AT 2. 

111 DRUMS 
TO GERMANY 

CRUSH A 1  2- 

TAKE REPREYNTAlM 
HEAD U Y L E  

t i  
PREPARI 131 - 
SPfClHtNS FQ KllD- 

1,) m GERMANY 

I FROM HEADS G R M D A I L R I  I DETERMIW SIZE DlSmlBMoN 

SUE DISIRIBUTION 
PROXIMATE 10 I M Y  SIZE 

MOUNT b GRAMS 
IN RESIN 

FOR B W Z R S  TESTING 

PACK INTO LINED DRUMS 
WITH TAGS AND SEALS 

IN PILQT FACI11lY 

I I -P8OXIMAlt 
-t.s.t. - Uruull 
-GRlNDMlUW 

- GEISILER IOlTAWA) . IHUR DUAIOMETIR 
.SOLE HEATED OVEN IOTTAWA) . SIEVE ANALYSIS 

SULrMUI ,SULrHUR 7 ( I /< ,  1/4", OM, 2BM. b 5 M  I 

-ASH A w n i s  
HEAD COAL A N U Y S I S  TAIIINGS ANUYSES 

~ R ~ ~ I M A T E  ?eoxlrATT 

CALORIFIC VAWE 

FIGURE - I  
CRUSH TO 3/4" SCREEN AT 2BM 

PROXIMR 
SULPHUR 

TAILINGS ?ROXIMATE 

WASHULITI  ?€m 
WUHULITY lEn 

I 
rnospoaous F L W l  L M I  

U IN I B I  
ANALYSES AS m IAI *N*L*IFI AS IN IAI . 'I 

1.30.115. 1.1O.I.1S. l30,1.5S.l.M,I.~,l.W 
WEIGHT % 
P R O X I M T I  
WASHABlLm CURWS 
PERFORMANCI C W I S  141 

RUUR D R A l O M E l E B  
suirnuu IUCHUI * 
r nosrnouous 

N O 1 E : I I I A L L  HEAD SAMPLfS WILL BE Rf lA lNED AND SlORED W l l H O U l  OXIDATION 

I I IDRUM COST AND PACKING FOR HEAD SAMPLES 

AND CLEN COAL 10 BE INCLUDED 
I 3 l L A e f l S  10 BE INSIDE LINER, A l l A C H f D  10 LINER SEAL 

AND 10 BE PAINTED O N  BARRELS. 

BACKOUT 
2"'IR" 

VY. Z8M 
WASHABILITY 

::.2-02 ELCO MlNlNG LTD. 
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coa l  e x t r a c t e d  f o r  f u r t h e r  t e s t i n g .  Based on the  Hardgrove Grindabi l -  

i t y  Index, t h e  sample was f u r t h e r  crushed t o  3/4" s o  t h a t  a r ep resen t -  

a t i v e  amount o f  28 mesh x 0 coa l  would be produced. The 3/4" x 28 mesh 

f r a c t i o n  was ana lysed ,  then the  2" x S" f r a c t i o n  (which would normally 

be mostly +28 mesh) w a s  back c a l c u l a t e d  out  of t he  3/4" x 28 mesh 

f r a c t i o n .  The remaining ca l cu la t ed  washab i l i t y  w i l l  be r e p r e s e n t a t i v e  

of t h e  1,'' x 28 mesh a c t u a l  p l a n t  feed .  

washery des ign ,  bu t  it is very necessary  i n  o rde r  t o  ga in  i n s i g h t  i n t o  

t h e  t r u e  washab i l i t y  o f  t he  f eed  t o  t h e  var ious  c i r c u i t s .  

This  procedure is unusual i n  

I n  gene ra l ,  t h e  washab i l i t y  d a t a  was produced with f e w  problems. 

minor problem occurred with t h e  su lphur  ana lyses  a t  1.50 S.G. f l o a t .  

The i n i t i a l  tes t  contained a r e s i d u a l  amount of perchlore thylene  ( f l o a t -  

s ink  media) which produced p e r c h l o r i c  a c i d  i n  the  Leco ana lyser  and 

thereby gave e r roneous ly  high su lphur  l e v e l s .  This  was co r rec t ed  by 

doing eschka su lphurs  on t h e  f l o a t  f r a c t i o n s .  

A 

Overa l l  t h e  e n t i r e  s.ampling and t e s t i n g  program r a n  very smoothly and 

t h e  r e s u l t s  were much more i n d i c a t i v e  o f  t h e  a c t u a l  ope ra t ing  condi t ions  

than those  prev ious ly  generated.  The l o c a t i o n  of t h e  bulk samples is 

shown on t h e  map enclosed as Exh ib i t  I a t  t h e  back of t h i s  r e p o r t .  

3) D r i l l h o l e  Evaluat ion 

Because of t h e  wide spac ing  o f  previous boreholes ,  a 9200 f o o t  d r i l l i n g  

program was also s e t  up (another  program w i l l  fo l low i n  undeveloped 

a r e a s )  t o  confirm previous  d a t a  and t o  ensure  t h e  r ep resen ta t iveness  of 

t h e  bulk samples. 

( 3 )  s p e c i f i c  g r a v i t y  l e v e l s  as is shown i n  Figure 2. 

va r ious  s p e c i f i c  g r a v i t i e s ,  i n s i g h t  can be gained a s  t o  amount of near  

The cores  from t h i s  program were analysed a t  t h r e e  

By ana lys ing  a t  
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BOREHOLE SAMPLE TEST PROCEDURE 

1 CORE SAMPLE I 
CRUSH TO 114" (63  MM) 

1 
SCREEN OUT 2 

V A " X  ZOOM ASH 

1 
TAKE REPRESENTATIVE RAW COAL SAMPLE 

I 

SULPHUR t HARDGROVE GRINDABILITY 

I PREPARE (2) MOUNTED SPECIMENS 
FOR PETROGRAPHIC ANALYSES (A)  [ 

CRUSH GENTLY 10 1MM t MOUNT 6 GRAMS IN RESIN 

1.40, 1.50,1.60, S.G. 

ASH (EACH FRACTION) 

1.40 (1 1.50 FRACTION ONLY 

SULPHUR (ESCHKA) 

VOLATILE MATTER 

MOISTURE 

F.S.I. 

PHOSPHOROUS 

RUHR DILATOMETER 

PETROGRAPHIC SPECIMEN 
AS IN (A) 

CUM. 1.50 FLOAT 

ELCO MINING LIMITED 
Prepored By: 
TECHMAN LTD. Jon.176 
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g r a v i t y  material which w i l l  be p r e s e n t ,  as w e l l  confirming the  washa- 

b i l i t y  d a t a .  

The l o c a t i o n  of the  d r i l l  ho les  and t renches  a r e  shown on the  map en- 

c losed  as Exh ib i t  I .  

4) Channel Sample Evaluat ion 

P r i o r  t o  e x t r a c t i n g  t h e  bulk samples, channel samples were taken  t o  

ensure t h a t  t h e  ox ida t ion  zone had been passed,  and t o  g ive  i n s i g h t  as 

to the raw c o a l  ash  conten t .  

t h e  same manner a s  t h e  core  samples as o u t l i n e d  i n  t h e  "Supplementary 

Report on Coal Prepara t ion"  by Techmar: Ltd . ,  June 1975. 

Channel samples were processed i n  much 
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COAL QUALITY SUMMARY 

Overall the qua l i ty  of the E l k  River coals indicates  t h a t  it can pro- 

duce an acceptable blend of coking coal. 

1) Raw Coal Ash Content 

I n  order t o  es tab l i sh  the raw coal ash content,  it was necessary t o  

evaluate the possible mining methods, and t o  make some reasonable 

assumption as t o  what t he  d i lu t ion  might be. 

Coal Preparation, March, 1975" assumed a d i lu t ion  of about 24.8% by 

weight, which would r e s u l t  i n  a feed ash of 30-35%. 

mining techniques, the d i lu t ion  could possibly be reduced t o  10% by 

weight; however, t o  ensure tha t  the washability data developed i n  1975 

was more representat ive of the ant ic ipated plant feed, s i x  inches of 

hanging w a l l  and i n  some cases s i x  inches of footwall were included 

w i t h  each bulk sample. 

hanging w a l l ,  and because the contacts a r e  very d i s t i n c t  (with the 

exception of the footwall  of seam 9 ,  and minor f r inges of shale and 

clay i n  other seams), t he  coals t e s t ed  were conservative as f a r  as  ash 

content w a s  concerned. 

The Techman "Report on 

With ref ined 

Because of the very hard nature of footwall and 

Table 1 compares the raw coal ash content of previous data  t o  t h a t  

developed during the 1975 d r i l l i n g  and bulk t e s t ing  program. 

coal ash content of the bulk samples increased by about 12%. 

the d r i l l  hole sample ash increased by about 6% on seams 1 2  t o  18. 

Because of the very hard and heavy nature of t h e  d i lu t ion ,  the washa- 

b i l i t y  of the recent  bulk samples has not been adversely affected,  and 

has ac tua l ly  improved on several  seams. A s  a r e s u l t ,  the raw coal ash 

content of the recent  bulk t e s t s  can be considered as representative of 

the Elk River run  of mine coal  even with the sigma ( a) values added 

t o  previous coal  qua l i ty  t e s t s .  

The raw 

Similarly 

- 



R A W  COAL ASH CONTENT 

DRILL HOLE DATA WASHABILITY DATA 
1970-1971 1975 1970-71 1975 

ASH$ d ASH% 0- ASH% ASH% 
S E A M  

2 19.4 
3 12.5 
4 20.8 
5 
6 19.8 
7 20.3 
8 19.9 
9 20.1 

-_ 

10 16.8 
11 24.2 
12 22.9 
13 20.5 -. 
14 19.2 
15 27.5 
16 25.3 -~ 
17 
18 
19 
20 
21 

13.5 
24.9 

7.6 
3.5 
9.6 

7.4 
7.4 
8.7 
7.4 
7.9 
ll.l 
9.3 
9.7 
8.8 
9.3 
11.6 
4.6 
7.1 

-- 

24.4 __  
39.9 12.3 
26.9 5.4 
34.1 15.7 
21.5 6.5 
27.7 8.9 
22.9 10.3 
32.7 8.4 
39.6 13.7 
34.2 -- 

14.2 
16.1 
25.7 

14.3 
31.6 
26.5 
21.7 
18.0 

25.4 
33.2 
22.7 
30.5 
16.2 
7.0 
22.7 
27.1 

-- 

-- 

37.2 
21.9 
27.7 

23.8 
33.1 
31.0 
17.1 
23.2 

42.5 
57.1 
49.8 
44.3 
39.7 
35.9 
34.2 

-- 

-- 

__  -- -- . .- 

Average 20.5 8.2 3 0 . 3  10.2 22:1 311.6 

W t .  Scheme ' A '  19.9 8.5 22.3 33.8 
Wt. Scheme ' C '  20.0 8.4 22.9 32.9 

Scheme 'A' - Techman, Report on Preparation, March 1975. 
Scheme 'C' - Techman, Mining Concept, e tc . ,  September 1975. 

. 
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Tables 2 ,  3,  4 and 5 show the  raw c o a l  ash conten ts  f o r  t h e  

var ious  s ize  f r a c t i o n s  f o r  a l l  t h e  washabi l i ty  d a t a  t o  da t e .  

raw coa l  ash content r epor t ed  f o r  t h e  1975 p i l o t  p l a n t  tests was 

determined by r e c o n s t i t u t i n g  t h e  refuse and clean coa l  r a t h e r  than 

using t h e  number presented on t h e  "Summary of Bulk Washing T e s t s " .  

reason for not  accepting t h e  B i r t l e y  f i g u r e  is t h a t  t he  values never 

add up t o  t h e  actual  t o t a l  raw coa l  ash. 

lower due t o  t h e  exc lus ion  of t h e  p i l o t  p l an t  feed  oversize i n  some 

cases, and sampling e r r o r  i n  o thers .  

The 

The 

I n  gene ra l  they are about 3% 

Once again,  t h e  previous d a t a  (1970 t o  1971) w a s  somewhat misleading 

because t h e  p a r t i n g s  and d i l u t i o n  were excluded f o r  t e s t i n g  purposes, 

and t h e  s i z e  d i s t r i b u t i o n  included a low percentage of -28 mesh coa l .  

A summary of t h e  r ecen t  washabili ty d a t a ,  although it was s t i l l  lower 

i n  f i n e s  than t h e  p l a n t  w i l l  be designed f o r ,  i s  much more representa-  

t i v e  of t h e  a n t i c i p a t e d  p l an t  feed. 

bu t  is wi th in  t h e  upper l i m i t  of design. 

The +%." material is q u i t e  h igh ,  

Average Raw Coal Ash% 

2" ?5" 22.2% 51.4% 

2' x 28 mesh 53.5% 32.3% 

28 x 65 mesh 10.6% 17.9% 

65 x 0 mesh 13.5% 17.7% 

2" x 0 100.0% 33.0% 

During t h e  1975 t e s t i n g  program extreme care was taken t o  ensure the  

v a l i d i t y  of t he  samples as w e l l  as t h e  t e s t i n g ,  and as a r e s u l t  t h e  
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RAW COAL P.SH CONTEYT 
(2"  x 1 / 2 " )  

WASHABILITY WASHABILITY (+28 Mesh) 

1970-1971 1975 
- WT.4 ASH% WT.% ASH% WT.% ASH% S E A M  

2 
3 
4 
6 
7 
8 
9 

:10 
1 2  
1 3  
1 4  
1 5  
16  
1 7  
18 

77.5 28.2 86.1 14.1 17 .9  57.8 

83.2 30 .1  79.4 27.4 17 .9  34.0 
87 .1  19 .7  85.5 14.4 20.0 43 .7  

75.0 9 . 4  82 .2  16.0 13 .6  6 8 . 8  

8 4 . 1  23.6 90 .8  31.9 13 .4  5 3 . 1  
79 .5  26.5 77 .8  30 .1  26.7 51 .9  
78.0 16 .9  87.2 23 .4  2U.2 36.9 
83 .3  13 .4  83.9 1 3 . 0  1 6 . 2  '15.4 
74 .1  29.5 75.0 28.8 28.3 60.6 

88.7 33.9 1 9 . 3  80.4 
87.0 23 .8  30.6 65.6 
85.7 3 2 . 1  3 4 . 1  61 .2  
87.5 16 .7  28.9 62 .2  
91.5 6 . 3  28.6 64 .3  
85 .0  23 .2  34.2 23.2 

Average 80.2  22 .5  84.5 22.7 23.6 53.3 

Wt. Scheme 'A' 
Wt. Scheme ' C '  

82.6 
82.9 

24.5 
25.3 

22.2 
21.5 

51 .4  
53 .5  

i 

TABLE 3 

RAW COAL ASH CONTENT 
(r' x 28M) 

( t 2 8  Mesh) ( t 2 8  Mesh) 
WASHABILITY WASHABILITY PILOT TESTS 

1971  1975  1975 
WT.% ASH% WT.% ASH% WT.% ASH% S E A M  

2 
3 
4 
6 
7 
8 
9 
10 
1 2  13 

1 4  
1 5  ~~ 

16  
1 7  
1 8  

8 6 . 1  1 4 . 1  50.0 35.5  67.9 36 .6  
82.2 16 .0  98 .7  12 .9  37 .7  23.9 
79.4 27.4 58 .3  26.6 76.2 24 .8  
85.5 14.4 4 6 2  22 .8  66 .8  32.2 
90 .8  31.9 44.7 38.5 58 .1  40.9 
77.8 30.1 50.3 28.2 77.0 36.4 
87 .2  23.4 56.0 21.9 81.2 23 .8  
83.9 19.0 50 .9  1 9 . 7  6 7 . 1  28 .1  
75.0 28.8 5 1 . 1  37.2 79.4 40.9 
88.7 33.9 63 .7  60 .5  83.0 62.9 
87.0 23.8 51 .8  41.1 82.4 45.6 
85.7 32 .1  47.9 42.6 82 .0  41 .8  
87.5 16 .7  47 .5  33.9 76.4 44.6 
91 .5  6.3 56 .6  23.0 85.2 31.4 
85.0 23.2 62 .4  35.3 80.4 37 .3  

84.5 22.7 52 .4  32.0 73 .4  36.7 Average 

Wt. Scheme 'A' 82.6 24.5 53.5 32.5 74.9 35.4 
Wt. Scheme 'C' 82.9 25.3 53 .1  32.0 73.6 34.8 

\ 
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TABLE 4 - 

R A W  COAL ASH CONTENT 
(28M x 65M) 

SEAM 

2 
3 
4 
6 
7 
8 
9 
10 
12 
13 
14 
15 
16 

- 

WASHABILITY (-28 Mesh) WASHABILITY P I L O T  T E S T S  

1970-1971 1975 1975 
ASH% WT.% ASH% WT.% ASH% WT.% ASH% WT.8 

22.5 17.7 14.0 12.3 4.9 24.1 14.5 22.7 
25.0 10.6 17.2 18.2 22.3 11.1 28.2 16.5 
16.8 18.3 20.6 16.6 11.3 18.8 15.7 24.8 

23.4 23.7 12.9 12.1 14.5 13.0 11.1 14.7 
15.9 

10.5 16.5 20.5 13.2 22.2 14.0 18.9 16.0 
1.1 11.2 

16.7 11.6 16.1 11.8 9.4 11.0 16.3 12.2 
16.5 25.0 14.9 8.7 20.4 1.7 24.6 26.0 

13.0 16.1 7.0 30.2 12.7 23.4 

13.5 9.2 24.0 15.1 28.8 19.3 37.5 

22.0 9.5 12.8 13.0 10.3 11.9 

11.3 27.1 7.4 35.4 12.8 29.2 

14.3 12.2 11.9 21.7 6.8 19.5 
8.8 23.7 12.5 11.1 11.3 25.0 

8.5 14.2 9.6 18.1 1.0 17.0 
15.0 15.4 8.0 18.3 '3.4 21.6 

A v e r a g e  19.8 13.7 15.1 15.6 11.1 20.4 13.7 21.6 

17 
18 

16.5 15.2 10.6 17.9 12.5 20.9 
17.1 15.5 12.1 17.6 14.1 21.0 

W t .  Scheme ' A '  
W t .  Scheme ' C '  

TABLE 5 - 

R A W  COAL ASH CONTENT 
(65M x 0) 

(-28 Mesh) 
WASHABILITY WASHABILITY P I L O T  T E S T S  

1971 1975 1975 
WT% ASH% WT% ASH% WT% ASH% SEAM - 

2 
3 
4 
6 
7 
8 
9 
10 
12 
13 ~ 

14 
15 
16 
17 
18 

14.0 12.3 27.2 20.0 17.6 16.4 
17.2 18.2 15.4 11.0 20.6 15.3 
20.6 16.6 12.5 16.2 8.1 15.8 
14.5 13.0 22.1 13.1 9.8 16.4 
9.2 24.0 26.8 19.9 22.6 18.5 
22.2 14.0 4.1 13.7 12.5 12.1 
12.8 13.0 6.5 11.4 9.7 13.0 
16.1 11.8 23.5 11.8 16.6 12.1 
25.0 14.9 11.9 17.9 10.9 18.8 
11.3 27.1 9.6 33.0 4.2 28.3 
13.0 16.1 10.6 26.1 4.9 22.5 
14.3 12.2 6.1 21.9 11.2 19.7 
12.5 11.1 12.3 20.9 14.8 24.8 
8.5 14.2 5 . 2  19.9 5.5 17.0 
15.0 15.11 11.6 16.2 10.2 16.2 

A v e r a g e  15.1 15.6 13.7 18.2 11.9 17.8 

W t .  Scheme 'A' 16.5 15.2 13.5 17.7 11.4 17.0 
W t .  Scheme 'C '  17.1 15.5 14.3 17.4 10.9 16.7 

\ 
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ana lyses  a r e  considered t o  be r e p r e s e n t a t i v e  of a c t u a l  mining condi- 

t i o n s  and t h e r e f o r e  need no t  be ad jus t ed .  

The t o t a l  v a r i a t i o n  i n  t h e  p l a n t  feed  as ind ica t ed  by t h e  bulk tests 

is from a raw c o a l  ash content  of about  1 7  t o  50%. 

w i l l  be mined on t h r e e  seams simultaneously,  t h e  maximum and minimum 

run  of mine c o a l  as l i s t e d  below could occur:  

Assuming t h a t  coa l  

Maximum Minimum 
Ash Ash 

2" x %'I 70% 21% 

y' x 2 8  mesh 36% 15% 

28 x 65 mesh 3 0% 1W 
65 x 0 mesh 30% 

To ta l  45% 

12.5% 

15% 
- - 
- - 

Because of t h e  problems which o f t e n  occur i n  s t r i p  mines which u t i l i z e  

very  l a r g e  equipment, t h e  maximum ash l e v e l s  should no t  be unders ta ted .  

The maximum values  l i s t e d  previous ly  are s u i t a b l e  f o r  process  equipment 

des ign ,  bu t  may not  be for r e f u s e  handl ing conveyor design.  

t h e  i n i t i a l  yea r s ,  t h e  p l a n t  feed a s h  w i l l  undoubtedly be h igher  than  

they  w i l l  once t h e  mine labour  f o r c e  s t a b i l i z e s  and people become 

proper ly  t r a i n e d .  This  means t h a t  some excess  capac i ty  w i l l  have t o  

be designed i n t o  t h e  p l a n t ,  b u t  a t  least  it w i l l  no t  t ake  f o u r  years 

and ex tens ive  modif icat ion t o  reach  design tonnages as i t  d i d  some o t h e r  

Western Canadian producers.  

During 
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COAL QUALITY SUMMARY 

The d r i l l  ho le  d a t a  developed dur ing  t h e  1975 program is inc luded  as 

Table  9 i n  Appendix "A". 

i n g  t o  t h e  formula 

Standard d e v i a t i o n s  were c a l c u l a t e d  accord- 

where 4 
simply as 

, t h e  a r i t h m e t i c  mean va lue  of a set  of  d a t a  is c a l c u l a t e d  

f o r  3 p ieces  o f  information 

The mining schemes r e f e r r e d  t o  as scheme ' A '  and ' C '  throughout  t h i s  

r e p o r t  are t a b u l a t e d  i n  previous r epor t s* .  

* Mining Scheme ' A '  - "Techman; Report on P repa ra t ion  G Pre l iminary  Flow- 
s h e e t ,  March 1975", p.11. 

Mining Scheme ' c' - "Techman; Mining Concept and Pre l iminary  Cost E s t i m -  
ate, etc., September 1975", p.7. 
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COAL QUALITY E V A L U A T I O N  

The  raw coa l  c h a r a c t e r i s t i c s  of t he  numerous Z l k  River c o a l  seams was 

e s t a b l i s h e d  i n  t h e  previous s e c t i o n .  S ince  the  bulk samples now com- 

pa re  favourably with t h e  d r i l l  hole  samples on a r a w  coa l  b a s i s ,  t hey  

should a l s o  be comparable a t  var ious  s p e c i f i c  g r a v i t i e s .  D r i l l  h o l e  

d a t a  developed on t h e  1 . 5 0  S.G. f l o a t  c o a l  w a s  chosen because t h i s  i s  

usua l ly  c lose  t o  the  optimum c u t  po in t  i n  a heavy media type  washery. 

A t  1.50 S.G., t he  nea r  g r a v i t y  m a t e r i a l  is low enough t h a t  t h e  product  

ash and recovery a r e  acceptab le .  

Once t h e  weight and ash d i s t r i b u t i o n  have been e s t a b l i s h e d ,  then  t h e  

o t h e r  phys i ca l  and chemical p r o p e r t i e s  of t he  c o a l  can be  considered.  

1) Ash Evalua t ion  

The ash conten ts  o f  t h e  cumulative 1 .50  S.G. f l o a t  a r e  shown i n  T a b l e  6 .  

I n i t i a l  t e s t s  i n d i c a t e d  t h a t  t h e  spread  i n  ash conten t  was from 3 .6  t o  

13.5% on t h e  coaly s e c t i o n s .  Once t h e  d i l u t i o n  was inc luded  (1975 pro- 

gram), t h e  ash c o n t e n t s  changed on some of t h e  samples,  b u t  o v e r a l l  t h e  

c o a l  was somewhat b e t t e r  (7.3% average compared t o  7.6%. Seams 3,  4, 7 ,  

8 ,  10 and 1 8  showed improvement, while  some of t he  o t h e r s  increased  

s l i g h t l y  i n  ash.  

t h e  1 .50  S.G. f l o a t ,  s o  the  de t r imen ta l  e f f e c t s  of near  g r a v i t y  m a t e r i a l  

normally a s soc ia t ed  with high d i l u t i o n  on Western Canadian coa l s  should 

no t  occur a t  E l k  River .  

The high d i l u t i o n  i n  t h e  upper seams had no e f f e c t  on 

The weight percent  of 1.50 S.G. f l o a t  shown i n  T a b l e  7 demonstrates  t he  

e x t e n t  of t h e  d i l u t i o n  i n  the  bulk samples.  

S.G. material occurred (Table 8 )  b u t  t h e s e  are not  s i g n i f i c a n t  s i n c e  t h e  

c u t  po in t  w i l l  most l i k e l y  be between 1.50 and 1.55 S.G. 

Some inc rease  i n  t h e  20.1 

When ope ra t ing  a heavy media p l a n t ,  it is considered prudent t o  keep 
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TABLE 6 

SEAM - 
2 

3 

4 
5 

6 

7 
8 

9 

10 

ll 
12 

13 

14 
15 

16 
17 
18 

19 

Avg . 

1971 6 
Ear l ie r  
D r i l l  
Holes 

9.35 

6.98 

8.11 
_- 
8.49 

8.40 

7.46 

7.26 

6.34 

8.01 

7.17 

6.92 

6.82 

5.95 

6.06 

4.67 

5.18 

3.14 - 
7.07 

W t .  Average 
Scheme 

'A '  7.49 

' C '  .7.50 

BULK SAMPLE & DRILL HOLE COMPARISON 

(1.50 Float Ash Content) 
(t28 Mesh ETaction) 

1975 
D r i l l  
Holes - 

5.7 

5.7s 

6.23 

5.70 

5.98 

5.80 

5.70 

7.90 

U.K. 
Test 
Work 
Mar. '71 

11.6 
_- 
9.5 
-- 
9.2 

10.0 

6.9 

6.7 

6.9 
_- 
9.1 

Cyclone 
Engineer. 
Tests. 
Mar.'71 

10.9 

6.7 

7.8 
-- 
8.8 

8.8 

7.0 

8.1 

6.1 
-_ 
6.1 

- 

- 

Bir t ley  
Bulk 
Tests 
Oct.'71 

8.81 

7.46 

7.05 
-- 
8.22 

13.09 

8.15 

6.71 

7.20 
_ _  
6.94 

7.46 

7.29 

7.96 

5.63 

3.61 

6.85 

7.81 

7.52 
- 

7.61 

7.60 

- 1 G -  

B i r t ley  
Bulk 
Tests 
Dec.'75 

9.8 

6.3 

6.7 
-- 
9.2 

9.5 

7.3 

6.8 

6.4 
-- 
7.4 

7.1 

7.0 
6.0 

7.6 

5.4 

5.5 

- 
7.2 
- 

7.3 

7.3 



-17- 

TABLE 7 

BULK SAMPLE & DRILL HOLE COMPARISON 

(WT% 1.50 Floa t )  (+28 Plesh) 

BIRTLEY BIRTLEY 
SEAM NO. 1975 DRILL BIiLK TESTS BULK TESTS 

HOLES OCT. 1 9 7 1  DEC. 1975 

2 83.4 49.8 
3 82.3 75.5 
4 69.0 65.2 
5 
6 88.2 65.3 
7 53.0 44.2 
8 62 .4  58.6 
9 80.4 70.4 

11 
1 2  72.1 66.0 44.2 
1 3  55.5 51.7 21.8 
1 4  62.7 69.7 42.0 
1 5  54.4 53.7 38.7 
16 70.7 77.6 50.4 
17 65.6 87.2 62.3 
1 8  74.9 73.6 53.0 
19  60.6 

Average 64.6 71.3 54.0 

Scheme ' A '  71.0 55 .1  
Scheme ' C ' 70.5 56.0 

--- --- 

--- _-- 

--- --- 
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SEAM NO. 

2 
3 
4 
4 A  
6 
7 
8 
9 

10 
12 
13 
14 
15 
16 
17 

TABLE 8 

SUEfMARY OF NEAR GRAVITY MATERIAL 

(Corrected t o  1.8 S.G. F l o a t )  

+28 M E S H  C O A L  

1971 BULK TESTS 

1.45 1.5 1.55 
S p e c i f i c  Gravi ty  

58.6 33.1 16.7 
30.2 15.6 9.2 
41.4 18.3 10.5 
24.3 11.3 8.2 
36.0 16.9 11.2 
55.4 38.9 29.5 
34.9 19.7 14.7 
21.9 16.1 9.7 
26.5 13.2 6.6 
18.2 12.7 9 .1  
27.3 20.3 16.6 
21.3 14.6 11.4 
24.4 19.4 18.4 
17.7 14.3 11.8 

7.9 6.4 5.6 

1975 BULK TESTS 

1.45 1.50 1.55 
S p e c i f i c  Gravi ty  

52.0 27.8 17.0 
35.8 17.2 9.7 
50.4 33.7 13.6 

57.0 27.1 17.6 
42.0 30.7 22.6 
40.6 19.7 11.5 
33.2 19.3 12.1 
34.1 17.2 10.4 
26.8 18.3 13.6 
27.4 21.2 17.2 
18.4 12.1 9.8 
22.4 16.0 12.6 
19.9 14.4 11.7 
14.5 9.7 7.2 

18 16.5 12.6 8.5 12.3 9.0 8.1 

Average 28.9 17.7 12.4 32.5 19.6 13.0 

W t .  Scheme 'A' 29.9 17.3 11.6 34.6 20.9 12.8 
W t .  Scheme 'C '  31.6 18.2 12.0 38.2 22.7 13.5 
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COAL OUALITY EVALIIATIOII 

t h e  nea r  g r a v i t y  material below 20% s o  t h a t  sudden surges  i n  t h e  vol-  

umes of  m a t e r i a l  r e p o r t i n g  t o  heavy media cyclones have been s i z e d  for 

normal ope ra t ion .  Any excess ive  i n c r e a s e s  i n  s i n k s  cause t h e  h i g h e r  

ash  coa l s  t o  be d i sp laced  t o  product .  

g r a v i t y  m a t e r i a l  a t  1 .55  S.G. f l o a t ,  and s i n c e  more than  one working 

face w i l l  be washed a t  t h e  same t ime,  t h i s  should not  be a s i g n i f i c a n t  

problem (as it is with t h e  "Turnbull" seam a t  Fording River Coa l ) .  

S ince  only seam 7 has  22.6'6 nea r  

Also, p l o t t e d  as Figures  3 ,  4 and 5 are t h e  elementary ash  ve r sus  

s p e c i f i c  g r a v i t y  curves  der ived  from t h e  1975 bulk t e s t i n g  program. 

The r e s u l t s  dur ing  t h i s  program p l o t  cons iderably  s t r a i g h t e r  t han  those  

of t h e  prev ious  program (1971) which i n d i c a t e s  t h a t  more care was taken 

wi th  t h e  s i n k  f l o a t  t e s t i n g  t h i s  time around. 

O f  p a r t i c u l a r  i n t e r e s t  i n  t h e s e  curves is t h e  f a c t  t h a t  t h e  elementary 

ash  i s  h ighe r  on t h e  upper seams (14 t o  18)  a t  any s p e c i f i c  g r a v i t y .  

This  is unexpected s i n c e  t h e  upper seams a r e  high i n  v o l a t i l e  and 

v i t r i n i t e .  Also,  assoc ia t ed  wi th  h ighe r  p ropor t ions  of  v i t r i n i t e  i s  a 

decrease i n  i n e r t i t e ,  t h e  h ighe r  ash  component. One might expec t  t h e  

same ash conten t  or perhaps a lower ash  con ten t  i n  h igher  v o l a t i l e  c o a l s  

a t  cons tan t  s p e c i f i c  g r a v i t y .  Poss ib ly ,  t h e  answer i s  t h a t  t h e  f u s i n i t e  

(h ighe r  i n  ash)  is embedded i n  t h e  v i t r i n i t e  i n  t h e  upper seams and is 

thereby  buoyed up, whereas i n  t h e  lower seams i t  is n o t .  Th i s  phenomena 

should be c l a r i f i e d  by t h e  pe t rog raphe r s ,  s i n c e  t h e  imp l i ca t ions  a r e  

t h a t  i n  t h e  upper seams, a higher  s p e c i f i c  g r a v i t y  c u t  p o i n t  may produce 

a b e t t e r  q u a l i t y  c o a l  f o r  coke product ion .  
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COAL QUALITY EVALUATION 

Considering t h e  above f a c t o r s ,  and t h e  fact t h a t  t h e  f l o a t  c o a l  and 

t h e  upper seams have a much lower ash con ten t  a t  1.50 S.G. than t h e  

lower seams, it may be prudent t o  cons t ruc t  a d u a l  c i r c u i t  p l a n t  

which can ope ra t e  a t  two d i f f e r e n t  g r a v i t i e s  (even though t h e  M curves 

t h e o r e t i c a l l y  produce a higher  y i e l d  by opt imizing a t  one s p e c i f i c  

g r a v i t y ) .  

2) Channel Samples 

I n  o rde r  t o  confirm t h a t  t h e  bulk samples would be taken beyond t h e  

oxida t ion  leve l ,  several channel samples were c u t  ac ross  t h e  e n t i r e  

width of t h e  c o a l  seam. 

f l o a t e d  a t  1.50 S.G. 

analysed and were r epor t ed  i n  Table 1 0  i n  Appendix B. 

These samples were analysed a s  r a w  c o a l ,  then 

The f l o a t  c o a l ' s  p l a s t i c  p r o p e r t i e s  were then  

T a b l e  1 0  summarizes t h e  channel sample raw c o a l  ash and p l a s t i c  prop- 

erties of t h e  1.50 S.G. f l o a t  coa l ,  and compares them t o  t h e  bulk 

samples. Channel samples were only cons idered  as confirming informa- 

t i o n  i n  t h i s  r e p o r t  because of t h e  i n h e r e n t  problems of ob ta in ing  a 

uniform cu t  ac ross  an e n t i r e  f ace .  

above mentioned p r o p e r t i e s  a r e  very c l o s e ,  which i n d i c a t e s  t h a t  t h e  

channel samples were very c a r e f u l l y  taken .  

which v a r i e s  cons iderably  from channel sample t o  bulk sample, averages 

34.4% ash compared t o  34.6% ash;  t h e r e f o r e ,  one can r e l y  on t h e  blended 

raw c o a l  p r o p e r t i e s  as being f a i r l y  accu ra t e .  

compare reasonably w e l l ,  and i t  i s  h t e r e s t i n g  t o  note  t h a t  t h e  bulk 

sample c l ean  c o a l  had s l i g h t l y  h igher  free swel l ing  i n d i c e s  and d i l a -  

t i o n  than t h e  1.50 S.G. f l o a t  coal .  

However, t h e  averages of a l l  t h e  

The raw c o a l  ash c o n t e n t ,  

The p l a s t i c  p r o p e r t i e s  
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3) Free Swelling Index 

One of t h e  i n d i c a t i o n s  of t h e  a b i l i t y  of a c o a l  t o  coke i s  t h e  f r e e -  

swel l ing  index (FSI ) ,  and it i s  gene ra l ly  t h e  only p l a s t i c  proper ty  of c o a l  

which i s  wr i t ten  i n t o  a c o a l  c o n t r a c t .  

as t h e  Giese l e r  and RUHR Dilatometer t e s t s  are more s i g n i f i c a n t  in 
determining coking p r o p e r t i e s ;  however, because of t h e i r  complexity 

they  are no t  u sua l ly  done by t h e  average North American c o a l  ope ra to r .  

Other f l u i d  proper ty  tests such 

Enclosed as Table 11 is a summary of  t h e  free swel l ing  i n d i c e s  of a l l  

t h e  tes t  work done t o  d a t e .  

1.50 f l o a t  coals OR t h e  d r i l l  ho le  and bu lk  samples.  

were t h e  FSI ' s  o f  t h e  clean c o a l  from t h e  p i l o t  p l a n t  tests. 

ho le s  and 1970-71 bulk tests i n d i c a t e d  an average FSI of 5% - 6 with 

low FSI ' s  i n  seams 4 t o  10 .  

swel l ing  p r o p e r t i e s  on seams 4A, 7, 8, 9 and 1 0  with only seams 6 and 4 

s t i l l  producing a low FSI (3%). The sigma v a r i a t i o n  on t h e  e a r l y  d r i l l  

ho le  d a t a  was 1% (Scheme ' A ' )  and % on t h e  h o l e s  d r i l l e d  i n  1975. 

Tests were conducted on t h e  composite 

Also inc luded  

The d r i l l  

The 1975 t e s t i n g  program showed much b e t t e r  

Seve ra l  s t u d i e s  on t h e  e f f e c t s  of b lending  oxid ized  coa l s  wi th  h igh  

FSI c o a l s  i n  Western Canada have i n d i c a t e d  t h a t  t h e  FSI is depressed 

much lower than t h e  ca l cu la t ed  average of t h e  two coa l s  in a b lend .  

This  same phenomena was demonstrated on E l k  River coa l s  i n  t h e  Emkay, 

March 1971 r e p o r t  (Appendix B ,  Exh ib i t  2 3 ) .  Also,  problems have a r i s e n  

i n  t e s t i n g  the  FSI of E l k  River c o a l s  (Exh ib i t  25) which l e a d s  one t o  

b e l i e v e  t h a t  v a r i a t i o n s  i n  r e s u l t s  between a buyer and s e l l e r  may a l s o  

occur. Therefore ,  cau t ion  should be exe rc i sed  i n  s ign ing  agreements t o  

d e l i v e r  c o a l  wi th  an FSI g r e a t e r  t han  5%, even though r e c e n t  bu lk  test- 

i n g  i n d i c a t e d  t h a t  free swel l ing  index was no longer  a problem. 



TABLE 11 

Earlier 
D r i l l  
Holes 
1.50  
Floa t  

7-1 /4  

7-3/4 

3 -1 /4  

4-1/4 

4-1/4 

3-1 /2  

3 -3 /4  

5-1/2 

6-3/4 

7 

7-1/2 

7-1/2 

8 

8-1/2 

8-1/2 

8-1/2 

7-1/2 

6 - 1 / 2  

5-1/2 

5-1/2 

S 
E 
A 
M 

2 

3 

4 

5 

6 

, 7  

8 

9 

10 

11 

1 2  

1 3  

1 4  

1 5  

1 6  

1 7  

1 8  

1 9  

1975 
Drill 
Holes 
1.50 
Floa t  

8 

7-3 /4  

8-1/4 

8-1/2 

8-1/4 

8-1/4 

8 

7 -3 /4  

8 Averag 

W t  . Avg 

' A '  

'C' 

FREE SWELLING I N D E X  

BULK SAMPLE E DRILL HOLE COMPARISON 

EMR 
Test 
Work 
March 
1 9 7 1  

8 

7 

5 

2-1/2 

5-1/2 

5-1/2 

4 

7 

9 

6 

IRTLEY 
u lk  
ests 
a rch  
9 7 1  

8 

7 

6 -1 /4  

5 

5 

3 

4-1/2 

5 

8 

7 -1 /2  

8-1/2 

7-1/2 

7-1/2 

8 

7 

8 

7 -1 /2  

6-1/2 

6 -1 /4  

BIRTLEY 
P i l o t  
Test  
March 
1 9 7 1  

5-1 /2  

7-1/2 

5-1/4 

6 

6 

3-1/2 

4-1/2 

4-1/2 

8 

8 

8 

7-1/2 

7-1/2 

8 

7-1/2 

8 

6 -1 /2  

6 

5 -3 /4  

L.50 
' l oa t  
3IRTLEY 
3ulk 
rest 
Iec. 
1975 

8 

7-1/2 

5-1/2 

+ 
3-1/2 

5-1/2 

5 

8 

9 

9 

9 

8-1/2 

8 

8 

8-1/2 

7-1/4 

7-1 /4  

7 

IRTLEY 
i l o t  
3s t 
3C. 

375 

9 

8 

8 

3 -1 /2  

6 

6-1/2 

6 

7-1/2 

9 

8-1/2 

9 

8-1/2 

8 

8 

8-1/2 

7-1/2 

7-3 /4  

7-3/4 

Note: Bulk sample FSI on t 2 8  Mesh f r a c t i o n  and p i l o t  t e s t  FSI on 
c l ean  c o a l  mix. 

- 
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Seve ra l  d e t a i l e d  s t u d i e s  have been conducted on t h e  ex ten t  of oxida- 

t i o n  and i t s  in f luence  on t h e  Elk River c o a l s .  Emkay cons t ruc t ed  

s u f f i c i e n t  tests t o  demonstrate t h a t  t h e  Elk River coa l  seams showed 

l i t t l e  s ign  o f  ox ida t ion  beyond depths o f  20 feet  (50 feet  i s  normal 

i n  Western Canada), with t h e  except ion  of d r i l l  ho le  6 i n  seam 8. 

They a l s o  conducted tests ac ross  seam 2 t o  demonstrate t h a t  no oxida- 

t i o n  has  been a t t r i b u t e d  t o  " the  presence o f  a compact g l a c i a l  till 

l a y e r  over t h e  rock surface a t  t h e  outcrop ,  e f f e c t i v e l y  prevent ing  any 

water or a i r  c i r c u l a t i n g  i n  t h i s  area". 

To ensure t h a t  ox ida t ion  was n o t  a problem, t h e  1975 bulk t e s t i n g  pro- 

gram employed a n a l y s i s  of a sequence o f  channel  samples p r i o r  t o  bulk 

sampling. Free swel l ing  ind ices  and RUHR d i l a tome te r  tests were 

conducted ahead o f  t h e  bulk samples. 

t i o n  w a s  p re sen t  i n  any of t he  a d i t  or t r ench  samples. 

The results were t h a t  no oxida- 

Considerable improvement was noted i n  t h e  FSI of t h e  washed coa l s  from 

a d i t s  2 ,  4 ,  8,  9 and 10, which could have been p a r t i a l l y  oxid ized  

i n i t i a l l y .  

1 9 7 1 b u l k  t e s t i n g  program. P a r t  of t h e  d i f f e r e n c e  can be accounted f o r  

by t h e  f a c t  t h a t  t h e  1 9 7 1 b u l k  sample had a c lean  c o a l  of 8.7% ash com- 

pared t o  t h e  1975 10.3% ash.  

The c o a l  i n  a d i t  6 showed a 3% FSI compared t o  a 6 FSI in t h e  
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4)  Giese ler  F l u i d i t y  

Table 1 2  shows t h e  summary of t h e  Gieseler f l u i d i t y  da t a  which was pro- 

duced by t h e  Department of Energy, Mines and Resources i n  Ottawa. 

Seams 2 ,  3 and 4 have some degree of f l u i d i t y  which i s  about w h a t  i s  

expected f o r  low v o l a t i l e  c o a l s  i n  Western Canada. The maximum f l u i d i t y  

on seams 6 through 10  i s  very low and might be considered an i n d i c a t i o n  

of poor coking a b i l i t y  i f  it were no t  f o r  t h e  f a c t  t h a t  t h e  coke s t a b i l -  

i t y  ind ices  on a l l  b u t  seam 6 were over  50. Seams 1 2  through 1 9  show 

re spec tab le  f l u i d i t i e s  f o r  medium and high v o l a t i l e  bituminous coa l s  i n  

Western Canada. 

A poss ib l e  explana t ion  of t h e  low f l u i d i t y  f i g u r e s  and t h e  high coke 

s t a b i l i t y  index is t h a t  t h e  Giese l e r  P las tometer  is g r e a t l y  inf luenced  

by t h e  su r face  c h a r a c t e r i s t i c s  o f  t h e  coa l .  The low v o l a t i l e  and lower 

medium v o l a t i l e  Western Canadian coa l s  tend  t o  s u r f a c e  ox id ize  r a t h e r  

qu ick ly  thereby reducing t h e i r  apparent  f l u i d i t y ,  b u t  no t  t h e i r  actdal 

f l u i d  p r o p e r t i e s  i n  the  coking process .  F igure  6 shows the  e f f e c t  of 

ox ida t ion  on a medium v o l a t i l e  coking c o a l  under exaggerated ox ida t ion  

condi t ions  ( i . e .  hea t ing  t o  105 C). I n  f o u r  days t h e  Giese l e r  f l u i d i t y  

dropped from 5000 DDPM (maximum) t o  1 DDPM (maximum) and t h e  t o t a l  f l u i d  

range decreased from 1 2 5 O C  to 6 5  C.  

0 

0 
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# E M  

2 

3 

4 

6 

7 

8 

9 

10 

1 2  

1 3  

14 

1 5  

1 6  

17  

1 8  

19 

TABLE 1 2  

GIESELER FLUIDITY 

DESCRIPTION (EMR) 

1970 

December 

December 

December 

December 

December 

December 

December 

December 

December 

1 9 7 1  

December 

November 

November 

November 

November 

November 

November 

-r----- joften- 
L ng 
remp. 

LLL 

447 

447 

459 

_ _ _  
46 5 

45 8 

459 

458 

436 

422 

410 

418 

410 

4 10  

403 

404 

5 n a l  
! h i d  
remp. 

2 c . L  

500 

479 

490 

--- 
4 85 

484 

488 

482 

49 7 

494 

492 

49 0 

486 

484 

484 

488 

- 
lelt- 

:ange 
ng 

Ei 

53 

32 

3 1  

_ _  
29 

26 

20 

24 

6 1  

72 

82 

72 

76 

7 4  

8 1  

84 - 

laximun 
l u i d i t  

REY- 

20 

5.9 

3.5 

0.9 

1.8 

2.9 

1 . 5  

1.9 

84 

259 

1,175 

330 

1,260 

1,150 

3,125 

5,650 

o l a t i l e  
Matter 

MAF 
II_ 

21.2 

20.5 

20.2 

19.9 

20.4 

21.1 

21.1 

22.8 

25.8 

26 .1  

28.8 

28.2 

30.7 

31.8 

34.2 

3 3 . 5  
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COAL QUALITY EVALUATION 

5 )  V o l a t i l e  Matter  

The E l k  River coa l s  vary i n  v o l a t i l e  matter considerably over  seam 2 t o  

2 1 .  

(seams 2 t o  lo), medium v o l a t i l e  bituminous (seams 1 2  t o  15), and htgh 

v o l a t i l e  bituminous (seams 1 6  t o  2 1 ) .  Because of t he  wide range of 

v o l a t i l e  ma t t e r ,  some seams a r e  s h o r t  of coking p r o p e r t i e s  whi le  o t h e r s  

have an excess .  Therefore ,  a blend o f  a l l  t h e  seams (which w i l l  y i e l d  

a s t rong  coke) is requ i r ed  t o  ob ta in  a s i n g l e  c o a l  s u i t a b l e  for coking 

without  f u r t h e r  blending.  

p l a n t  feed.  

Bas i ca l ly  t h e  coa l s  can be c l a s s i f i e d  as  low v o l a t i l e  bituminous 

Blending w i l l  a l s o  s t a b i l i z e  t h e  p repa ra t ion  

The E l k  River coa l s  have been c l a s s i f i e d  roughly i n t o  t h r e e  groups by 

moisture  ash f r e e  v o l a t i l e  ma t t e r ,  bu t  as Figures  7 t o  1 2  i l l u s t r a t e ,  t h i s  

number is dependent on s i z e  of t he  f r a c t i o n  as w e l l  as t h e  s p e c i f i c  

g r a v i t y  a t  which it was c a l c u l a t e d .  These curves demonstrate s e v e r a l  

The very l i g h t ,  hard ,  h ighes t  v o l a t i l e  c l a r a i n s  ( b r i g h t  c o a l )  

a r e  concent ra ted  below 1 . 3 5  S . G . ,  t hus  t h e  increased  v o l a t i l e  

ma t t e r  a t  t h e  lower g r a v i t i e s .  

y' f r a c t i o n  has  no m a t e r i a l  below 1 .3  S.G. ,  and has been 

c l a s s i f i e d  i n  the  f i e l d  as  d u l l  c o a l ,  whereas seam 2 shows an 

ex tens ive  amount of c l a r a i n  i n  t h i s  f r a c t i o n .  

Note t h a t  i n  a d i t  6 t h e  2" x 

- 

One would expect t h a t  t he  s o f t e s t ,  heav ie r  f u s a i n s  would 

appear  i n  t h e  f i n e r ,  h igher  d e n s i t y  f r a c t i o n s  and t h a t  t he  

ha rde r  ( b u t  s t i l l  s o f t ) ,  l i g h t e r  v i t r a i n s  (h igher  v o l a t i l e  

matter b r i g h t  coa l )  would appear i n  t h e  coa r se r  s i z e s  i n  

l a r g e r  amounts. T h i s  is p a r t i c u l a r l y  ev ident  i n  seams 10  t o  
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COAL QUALITY EVALUATION 

21.  I n  seam 2 (F igure  7 )  t h e  3/'+" x 28 mesh f r a c t i o n  i s  

no t i ceab ly  lower i n  v o l a t i l e  ma t t e r  than t h e  28 x 65  mesh 

f r a c t i o n ,  i nd ica t ing  t h a t  some of t h e  v i t r a i n s  a r e  much 

s o f t e r  i n  t h i s  seam (perhaps due t o  ox ida t ion ) .  

( c )  Durains ( d u l l  coa l )  being a hard ,  heavy pe t rographic  c o a l  

c o n s t i t u e n t ,  and conta in ing  h ighe r  v o l a t i l e  ma t t e r  than 

f u s a i n s ,  are concentrated a t  t h e  h ighe r  s p e c i f i c  g r a v i t i e s .  

They are p a r t i c u l a r l y  ev ident  i n  seams 2 ,  1 0  and 1 8  (F igures  

7 ,  1 0  and 1 2 )  i n  t h e  2" x k'' f r a c t i o n s .  Seams 6 t o  9 are 

very  low i n  v o l a t i l e  i n d i c a t i n g  an excess  of dura ins  and 

f u s a i n s ,  thus  t h e  curves a r e  r e l a t i v e l y  uniform. Seam 1 2  

shows a uniform curve,  a l s o  r e f l e c t i n g  t h e  absence of du ra ins .  

(d )  V o l a t i l e  matter of var ious  s i z e  f r a c t i o n s  d i f f e r s  a t  cons tan t  

s p e c i f i c  g r a v i t y ,  thus  one might a n t i c i p a t e  d i f f e r e n c e s  i n  

t h e  v o l a t i l e  content  of diamond d r i l l  c o r e s ,  r eve r se  c i r c u l a -  

t i o n  samples,  and bulk samples because of t he  lower recovery 

of t h e  d r i l l  ho le  samples. 

( e )  B a s i c a l l y ,  t h e r e  is not as much v a r i a t i o n  i n  t h e  a s h  f r e e  

v o l a t i l e  of t h e  var ious  s i z e  f r a c t i o n s  of E l k  River coa l s  a s  

a more t y p i c a l  Western Canadian medium v o l a t i l e  coa l .  



: t i  

VOLATILE MATTER ( ASH FREE 1 vs. SPECIFIC GRAVITY FLOAT 
TYPICAL MEDIUM VOLATILE WESTERN C A N A D I A N  COAL 

4 0  

38 

36 

L 34 
UJ 
UJ e 

32 
I 
U - 30 
v) 

oc 
YI 5 28 

5 

2 2  

2 0  

SPECIFIC GRAVITY 

ELCO MINING LIMITED 
Prepared By: 
TECHMAN LTD. Jan.176 



COAL QUALITY E V A L U A T I O N  

6 )  Sulphur Content 

The Emkay, March 1971 r e p o r t  s t a t e s  t h a t  t h e  v a r i a t i o n s  i n  c l ean  c o a l  

su lphur  conten t  w i l l  be between 0.44 and 0.58%. The su lphur  conten t  of 

t h e  upper seams ( 1 2  t o  18)  is h igher  t han  t h a t  of t h e  lower seams ( 2  t o  

11) s o  a b lend  of  c l ean  c o a l  would be r e q u i r e d  t o  meet t h e  su lphur  

s p e c i f i c a t i o n  ( i . e .  0.6"6 su lphur  i n  c o n t r a c t ) .  Sulphur is n o t ,  however, 

a s i g n i f i c a n t  f a c t o r  i n  t h e  E l k  River  coa l .  

The su lphur  con ten t  i s  summarized i n  Table  14. I n  g e n e r a l ,  t h e  pro-  

duct  su lphur  appears  t o  be  about 0 .5  t o  0.6%, which is q u i t e  high f o r  

Western Canadian coa l s .  Sulphur tests were conducted by t h e  eschka 

method, s o  t h e  r e s u l t s  should be accu ra t e .  Some d i f f i c u l t i e s  were 

observed wi th  t e s t i n g  t h e  s ink  f l o a t  c o a l  i n  a convent iona l  Leco 

a n a l y s e r  ( t h e  pe rch lo re thy lene  forms p e r c h l o r i c  a c i d  and r e p o r t s  as 

su lphur ) ;  however, t h e  r e s u l t s  w i l l  be co r rec t ed  by t h e  eschka method. 

Because of  t h e  low percentage of su lphur  i n  t h e  c o a l ,  t h e  r e s u l t s  are 

very o f t e n  inaccura t e .  

size f r a c t i o n s  seldom balance  with t h e  raw c o a l  su lphur .  

A s  an example, t h e  su lphur s  run  011 t h e  va r ious  

The bulk of t h e  su lphur  i n  Western Canadian c o a l s  i.., gene ra l ly  o rgan ic ,  

(80% organ ic ,  20% p y r i t i c )  as  appears t o  be t h e  case with E l k  River 

c o a l s .  The only seams with n o t i c e a b l e  amounts of p y r i t e  were 13E and 

13F. The raw c o a l ,  because of its high ash c o n t e n t ,  was lower in 
s u l p h u r , t h a n  t h e  product .  

a c t u a l l y  lower i n  su lphur .  Because of  t h e  n a t u r e  of o rgan ic  s u l p h u r ,  

most of it v o l a t i l i z e s  during coking, so it does not  adverse ly  a f f e c t  

t h e  b l a s t  furnace  product .  

no t  p r e s e n t  any problems. 

On an ash f r e e  b a s i s ,  the  product was 

Thus, t h e  su lphur  i n  Elk River c o a l s  should 
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1.50 

I-K 
)rill- 
io les  

0.45 

0 .51  

0.40 

0.72 

0.63 

0 .51  

0.49 

0.49 

0.65 

0.72 

0.82 

0.76 

0.67 

0.73 

0.76 

0.62 

0.62 

0.56 

0.56 

TABLE 1 4  

SULPHUR CONTENT 

Specific 

M-K 
Bulk 
Samples 

0.52 

0.54 

0.52 

0.75 

0.60 

0.42 

0.43 

0.38 

0.64 

0.86 

0 .81  

0 .81  

0.80 

0.68 

0.69 

0.63 

0.56 

0.56 

SEAM NO. 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

1 2  

1 3  

1 4  

1 5  

1 6  

17 

1 8  

Average 

W t .  Scheme ', 
W t .  Scheme ' 1  

i rav i ty  

E L B  
1975 
D r i l l h o l e s  

0.60 

0.57 

0 .71  

0.58 

0.93 

0.68 

0.52 

0.66 

Clean 
Coal 
1975 
P i l o t  
T e s t s  

0.49 

0.53 

0.35 

0.64 

0.55 

0.40 

0.38 

0.45 

0.68 

0.94 

0.83 

0.85 

0.70 

0 .71  

0.73 

0.62 

0.57 

0.54 

Raw 
Coal 
P i l o t  
T e s t s  

0.39 

0.44 

0.34 

0.71 

0.55 

0.48 

0.28 

0.38 

0.55 

0.74 

0.97 

0.63 

0.78 

0 .71  

0.57 

0.57 

0.52 

0.49 



COAL QUALITY EVALUATION 

7 )  Phosphorous 

Even more important  than  t h e  su lphur  conten t  of t h e  E l k  River c o a l s  

is t h e  phos1,horous conten t .  Table  1 5  summarizes t h e  P 0 a s  a percent  2 5  
of a s h ,  as  w e l l  as t h e  phosphorous as  a percent  of c lean  coa l .  The  

1971 r e s u l t s  as developed by t h e  Department of Energy, Mines E 

Resources i n  Ottawa showed good c o r r e l a t i o n  t o  t h e  1975 c l ean  c o a l  

da t a .  Only seams 3 ,  6 and 1 6  show very high phosphorous l e v e l s ,  and 

f o r t u n a t e l y  those  seams a r e  q u i t e  t h i n .  The average phosphorous con- 

t e n t  is about 0.05% of t h e  c lean  c o a l  and should n o t  exceed 0.065% 

during mining. 
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SEAM NO. 

2 
3 
4 
6 
7 
8 
9 

10 
12  
13 
14 
15 
16 
17  
1 8  

TABLE 1 5  

PHOSPHOROUS CONTENT 

1971 
PILOT TESTS 

p2O5 (%) 

i n  C.C. ASH 

0.3 

1.1 
4.1 
1 . 2  
2.2 
1.2 
0 .8  
1.5 
1.5 
1.3 
1.5 
2.3 
1 .4  

. 1.1 

2.8 

1971 
EMR. TESTS 

CLEAN COAL 
PHOSPHOROUS 

0.014 
0.101 
0.041 
0.162 
0.045 
0.066 
0.038 
0.022 
0.059 
0.067 
0.057 
0.061 
0.097 
0.046 
0.051 

1975 
PILOT TESTS 

p205 (%) 

i n  C.C. ASH 

0.47 
3.40 
0.68 
2.70 
0.94 
1.59 
0.77 
0.62 
1.09 
1.16 
1.48 
1.28 
2.00 
2.19 
1.40 

1975 
PILOT TESTS 
CLEAN COAL 
PHOSPHOROUS 

(7:) 

0.019 
0.139 
0.025 
0.122 
0.044 
0.065 
0.029 
0.025 
0.047 
0.057 
0.051 
0.044 
0.093 
0.068 
0.043 

19 1.6 0.064 --- --- 
A v e r a g e  1.62 0.062 1.45 0.058 

W t .  Scheme 'A'  1.42 0.053 1 . 2 1  0.048 
W t .  Scheme ' C '  1.43 0.052 1.13 0.046 

C o m p o s i t e  'A' 
C o m p o s i t e  'c' 

1.30 0.047 
1.21 0.051 
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COAL QUALITY EVALUATION 

8) A l k a l i n i t y  

The a l k a l i n i t y  of t h e  E l k  River coa l s  i s  very  low, a s  i s  shown i n  

Table 1 6 .  The 1975 bulk t e s t i n g  program showed t h e  t o t a l  sodium and 

potassium oxide i n  t h e  c l ean  coa l  t o  be 0.04%, which is lower than a l l  

t he  o the r  Western Canadian coa l s .  The 1975 r e s u l t s  are a l s o  substan-  

t i a l l y  lower than were those  of t he  Department of Energy, Mines & 

Resources i n  1971, which can e i t h e r  be a t t r i b u t e d  t o  deepening of t h e  

a d i t s  and t r enches  or problems with t e s t i n g  a t  t h e  very low va lues  

ind ica t ed .  

Also of i n t e r e s t  is t h e  unusual  phenomena t h a t  t h e  K 0 i s  about f i v e  

times as high as N a  0 which is completely r e v e r s e  of what i s  normally 

expected i n  Western Canada. Poss ib ly ,  t h e  high potassium is a s s o c i a t e d  

with minerals  such as g laucon i t e  or potassium i l l i t e .  

2 

2 



SEAM 
NO. 

2 
3 
4 
6 
7 
8 
9 
10 
12 
13 
14 
15 
16 
17 
18 
19 

1971 EMR TESTS 

TABLE 16 

ALKALI 

1975 PILOT TESTS 

NaO% KO% Total % 
of of of of 
ASH ASH ASH C.C. 

NaO% KO% Total % 
of of of of 
ASH ASH ASH C.C. 

0.7 0.07 
0.7 0.06 
0.7 0.06 
0.3 0.03 
0.8 0.07 
1.6 0.11 
0.7 0.05 
1.0 0.06 
1.3 0.12 

0.1 1.8 1.9 0.19 
0.2 1.4 1.6 0.16 
0.2 1.0 1.2 0.11 
0.3 1.5 1.8 0.17 
0.2 0.9 1.1 0.08 
0.2 1.4 1.6 0.17 
0.2 1.8 2.0 0.18 

0.04 0.14 0.18 0.02 
0.05 0.13 0.18 0.02 
0.08 1.01 1.09 0.09 
0.07 0.26 0.33 0.03 
0.05 0.26 0.31 0.03 
0.04 0.14 0.18 0.02 
0.08 0.25 0.33 0.03 
0.06 0.18 0.24 0.02 
0.04 0.34 0.38 0.04 
0.08 0.71 0.79 0.09 
0.07 0.60 0.67 0.05 
0.07 0.57 0.64 0.05 
0.08 0.69 0.77 0.08 
0.07 0.47 0.54 0.04 
0.06 0.60 0.66 0.05 

Average 1.19 0.11 0.06 0.42 0.48 0.04 

Wt. Scheme ' A '  
Wt. Scheme 'C' 

Composite 'A'  
Composite ' C' 

3.06 0.46 0.52 0.046 
0.06 0.43 0.49 0.045 

0.09 0.84 0.93 0.08 
0.10 0.76 0.86 0.08 
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9 )  P i l o t  P l a n t  Tes t ing  

P i l o t  washing o f  a l l  t h e  bulk samples w a s  c a r r i e d  ou t  i n  t h e  test  

f a c i l i t y  a t  Coal Science i n  Calgary,  with t h e  r e s u l t s  included i n  t h e  

" F a l l  1975" r e p o r t .  

duce a c lean c o a l  bulk sample f o r  l a r g e  scale coking t e s t s .  I n  no way 

was t h i s  t e s t i n g  t o  be i n t e r p r e t e d  as an equipment performance evalua- 

t i o n ,  although some of t h e  r e s u l t s  can be used as gu ide l ines  f o r  p l a n t  

design.  

The purpose of t hese  p i l o t  washings w a s  t o  pro- 

Table  1 7  summarizes t h e  y i e l d  and ash of t h e  va r ious  p i l o t  p l a n t  

components. 

very  low, bu t  f o r  understandable  reasons.  

The o v e r a l l  p l a n t  y i e l d  of 51.7% at  8.9% product ash is 

( a )  The raw c o a l  mixing and handl ing s e c t i o n  of t h e  u n i t  had a 

cons iderable  amount of s p i l l a g e .  

(b )  For t h e  i n i t i a l  p a r t  of a run ,  t h e  p i l o t  p l a n t  was opera ted  

a t  lower s p e c i f i c  g r a v i t y  c u t  p o i n t  than  w a s  optimum, and a s  

a r e s u l t  some c o a l  was l o s t .  

( c )  During t h e  opera t ion  of t he  heavy media cyclone,  t h e  feed 

p res su re  of ten  f l u c t u a t e d  and sometimes even caused the  cyc- 

lone  t o  co l l apse  sending a l l  t h e  m a t e r i a l  t o  r e f u s e .  

t h e  cyclone feed r a t e  i s  about 3 t p h  whereas t h e  cyclone 

capac i ty  is 3 5 t p h ,  s o  the  equipment has  an ex tens ive  excess  

of capac i ty .  

Also,  

(d )  The s i e v e  bend screen  on cyclone overflow b l inded  p e r i o d i c a l l y  

dur ing  t h e  first f e w  bulk tests u n t i l  an improvised r appe r  



TABLE 1 7  

P I L O T  PLANT WASH SUMMARY* 

r I 
HEAVY E.IEDIA CIRCUIT WATER CYCLONE CIRCUIT FROTH FLOTATION PRODUCT 

ASH ACTUAL 
SEAM THEOR- THEOR- BAL- COMB- COMB- 
NO. ACTUP-L ETICAL ACTUAL ETICAL ACTUAL ANCE INED INED 

YIELD YIELD ASH YIELD YIELD ASH YIELD ASH YIELD YIELD ASH 

FEED 

ASH 
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was cons t ruc ted  which he lpec  improve 28 x 65 mesh recovery.  

( e )  The vaccum f i l t e r  could no t  be completely dra ined  a t  t h e  

end of t h e  run  so t h e  s ludge had t o  be c o l l e c t e d  and s e t t l e d  

i n  drums. The m a t e r i a l s  handl ing and decant ing i n  t h i s  a r e a  

r e s u l t e d  i n  some l o s s e s .  

( f )  The f r o t h  f l o t a t i o n  pulp was he ld  u n t i l  a 10% by weight 

s o l i d s  was achieved,  then fed  t o  t h e  f r o t h  cells .  The f r o t h  

cells  were then  w e l l  a t tended  throughout t h e  run  and reagent  

ad jus t ed  accordingly.  Since Western Canadian coa l s  are very 

hydrophobic,  t h e  added pulp c i r c u l a t i o n  probably improved t h e  

f l o a t a b i l i t y  of t h e  c o a l ,  so i n  a c t u a l  ope ra t ion  t h e  f r o t h  

f l o t a t i o n  recovery could be lower. 

(g) No accura t e  method o t h e r  than ash ba lance  was a v a i l a b l e  for 
determining the  weights of t he  var ious  products  and feed.  

(h) Because t h e  c o a l  is very f r i a b l e ,  f i n e s  were a l w a y s l o s t  t o  

t h e  heavy and d i l u t e  media. 

Overa l l  t h e  ash balance i s  probably t h e  b e s t  i n d i c a t o r  of t he  

commercial s c a l e  p l a n t  recovery,  and it may a l s o  be low because of t he  

problems experienced i n  the  heavy media cyclone c i r c u i t .  The two 

composite runs i n d i c a t e  t h a t  t he  y i e l d s  should be about 65%. This  

compares favourably with t h e  product eva lua t ion  which sugges t s  t h a t  

an 8.75% ash could be achieved a t  64% recovery on a p l a n t  feed  ash 

o f  28.6%. 
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10)  P i l o t  P l an t  Performance 

Even though t h e  p i l o t  p l a n t  i s  n o t  a good i n d i c a t o r  of commercial 

p l a n t  opera t ion ,  it is i n t e r e s t i n g  t o  note  t h e  equipment performance, 

(Table 1E)shows t h e  probable e r r o r  exh ib i t ed  by t h e  heavy media and 

water  cyclone during t h e  p i l o t  p l a n t  t e s t s .  The va lues  were obtained 

from the  " B i r t l e y  F a l l  1975" r e p o r t ,  b u t  t h e  curves  were r e p l o t t e d  t o  

inc lude  t h e  d a t a  n e a r e s t  t h e  25 t o  75% level.  Probable e r r o r  was 

ca l cu la t ed  as fol lows.  

S.G. (75% l e v e l )  - S.G. (25% l e v e l )  

2 
ep 

The probable e r r o r  f o r  t h e  14" DSM heavy media cyclones ranged from 

0.02 t o  0.07 (average :  0.043) which is about what one expects  from a 

commercial 24-28" cyclone. The probable  e r r o r  f o r  t h e  6" DSM water  

cyclone ranged from 0.16 t o  0.33 (average :  0.24) which is gene ra l ly  

considered poor f o r  modern compound water  cyclones.  The a n t i c i p a t e d  

performance of a s i n g l e  s t a g e  compound water  cyclone should be  about 

0.15 t o  0.20 and r e s u l t s  as low as 0.12 have been achieved f o r  s h o r t  

per iods .  

I t  is i n t e r e s t i n g  t o  no te  t h a t  t h e  composite "A" bulk tes t  gave an ash 

ba lance  y i e l d  f o r  t h e  heavy media cyclone which was h ighe r  than  t h e  

t h e o r e t i c a l  y i e l d  (64  vs.  6 2 % ) ,  and s i m i l a r l y  on composite 'C' which 
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was about t h e  same type  of c o a l  ( a s  far  a s  washab i l i t y  was concerned) ,  

t h e  ash balance y i e l d  was about t h e  same (64.6%) for a t h e o r e t i c a l  

y i e l d  of 56%. The probable e r r o r  on t h e  water cyclone va r i ed  from 0.15 

on composite 'A' t o  0 . 2 9  on composite ' C ' ,  which g ives  some i d e a  of t h e  

in f luence  of t h e  samplers and ope ra to r s  on a p l a n t .  
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SEAM NO. 

10 
12 
‘13 
14 
15 
16 
17 
18 

TABLE 1 8  

P I L O T  PLANT TESTING 

PROBABLE ERROR 

HEAVY 
MEDIA 

CYCLONE 

0.06 
0.05 
0.02 

0.07 
0.04 

--- 

--- 
--- 

0.04 
0.05 
0.04 

0.04 

0.04 

--- 
--- 

D.S.M. 
WATER 

CYCLONE 

0.15 
0.27 
0.16 

0.33 
--- 
--- 
--- 
0.23 
0.21 
0.19 
0.22 

0.31 

0.18 

--- 
--- 

A v e r a g e  0.043 0.23 

C o m p o s i t e  ‘ A’ --- 0.15 
C o m p o s i t e  ‘C’ 0.03 0.29 
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11) Composite Samples 

Since two mine p l ans  were being considered,  two composite samples 

(mixed p ropor t iona te ly  according t o  the  mine p l ans )  were prepared 

f o r  bulk t e s t i n g .  A d e s c r i p t i o n  of t hese  b lends  i s  included i n  t h e  

"B i r t l ey  Report ,  F a l l ,  1975". A summary o f  t h e  composite bulk t e s t s  

and comments i s  included below. 

( a )  S i z e  D i s t r i b u t i o n :  

The s imula ted  s i z e  d i s t r i b u t i o n  was produced by crushing a l l  

t h e  c o a l  t o  3/4". The f i n e s  content  i s  lower than  t h a t  

expected f o r  p l a n t  design b u t  is about t h e  same as t h e  aver- 

age blend.  

W t  .% W t  .% 
S i z e  Scheme ' A '  Scheme ' C '  - 

2" y1 23 .3  2 1 . 8  

x 28M 5 5 . 3  50.0 

28M x 65M 6 .2  1 3 . 0  

65M x 0 15 .2  1 5 . 2  

One might expect from the  c a l c u l a t e d  average -28 mesh t h a t  

t h e  f i n e s  i n  mining scheme 'C' would n o t  d i f f e r  g r e a t l y  from 

those  i n  scheme ' A ' ;  however, they  increased  from 21.4% t o  

28.2%, which is s u b s t a n t i a l .  The p l u s  2" f r a c t i o n  was a l s o  

s l i g h t l y  h ighe r  i n  scheme ''2' which is probably due t o  sampl- 

i n g  e r r o r  s i n c e  mining scheme ' C '  should produce more d i l u t i o n .  
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(b )  Washabili ty:  

The r a w  coa l  ash content  of t h e  two samples ind ica t ed  t h a t  

blend ' A '  was 32.1%, which w a s  lower than  the  33.9% i n  

blend 'C'. Once aga in ,  t h e  f i g u r e s  were reversed  from what 

w a s  expected, which probably r e s u l t e d  from mixing e r r o r  i n  

t h e  o r i g i n a l  samples. However, t h e  d i f fe rences  were no t  

s i g n i f i c a n t .  

The 2" x v, or  v' x 28M washabi l i ty  i n  composite ' A '  was 

q u i t e  a b i t  b e t t e r  than  t h e  ca l cu la t ed  average,  and s l i g h t l y  

poorer  i n  composite 'C '  which would tend t o  g ross ly  over- 

state t h e  d i f f e rences  between t h e  two mining schemes. 

( c )  P i l o t  T e s t :  

The v a r i a t i o n  i n  c o a l  q u a l i t y  was f u r t h e r  exaggerated by the  

reduced recovery and much lower ash products  i n  composite ' A ' .  

If one compares t h e  3/4" x 28M washab i l i t y  t o  the  B i r t l e y  

ca l cu la t ed  ash balance,  it becomes very apparent t h a t  t h e  ash 

balance i s  a meaningless f i g u r e .  

Ash Balance 
Washabili ty from 
314" x 28M P i l o t  P l a n t  

W t . %  Ash% W t . %  

Composite 'A'  62  8.1 64.0 8.1 

- - Ash% - - 

Composite ' C ' 56 8.9 64.7 8.9 
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The weighed y i e l d s  are much more r e p r e s e n t a t i v e  of t h e  p l a n t  

performance and they a r e  as fo l lows:  

Composite ' A '  

Composite ' C '  

Washabi l i ty  Weighed Balance 

Ash% - - - W t  .% Ash% W t . %  - 
62 8 . 1  56.7 8 .1  

56 8.9 57.5 8.9 

(d )  Product Evalua t ion :  

Besides having problems with t h e  c a l c u l a t e d  y i e l d s  from t h e  

p i l o t  t e s t ,  t h e  product eva lua t ion  is suspec t .  

weighed y i e l d s  and product  ana lyses ,  t h e  fol lowing a p p l i e s :  

From t h e  

W t . % .  Ash% Yie ld  % - 
Composite ' A '  

HM C i r c u i t  (1.50 S . G . )  

CWC C i r c u i t  

Froth F l o t a t i o n  

Combined Product ( c a l c u l  

78.6 8 .1  56.7 

12.2 7.9 82.2 

9.0 7 0 . 1  

d)  100.0  8 . 2  61.0 
- - 9.2 - 

Actual Product (weighed) 8.3 48.4 

composite ' C '  

HM C i r c u i t  (1.46 S . G . )  71.8 8.9 57.5 

CWC C i r c u i t  13.8 7 .0  80.9 

9.8 81.6 Froth F l o t a t i o n  14.4 - 
Combined Product ( c a l c u l a t e d )  100.0 8.7 64.2  

Actual Product (weighed) 9.5 52.7 

- - 
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There i s  an unusual ly  l a r g e  d i f f e r e n c e  i n  t h e  product ash as 

c a l c u l a t e d  compared t o  the  sampled product  i n  composite ' C ' .  

Overa l l  t h e  only conclusion t h a t  can be  drawn from t h e  com- 

p o s i t e  samples is t h a t  t h e  sampling or  mixing has  in t roduced  

s e r i o u s  e r r o r  i n t o  t h e  r e s u l t s .  Observation of the  t e s t s  by 

M r .  B .  Raymond of Techman i n d i c a t e d  t h a t  some e r r o r  occurred 

i n  t h e  f r o t h  f l o t a t i o n  product  ash i n  t h a t  t h e  e n t i r e  weir  was 

not  sampled, b u t  o v e r a l l  t h e  tests r a n  q u i t e  smoothly. 

y i e l d  i n  t h e  f i n e  c o a l  c i r c u i t  was very high (nea r  t h e o r e t i c a l )  

and heavy media cyclone performance was good. 

v a r i a t i o n  i n  product  ash was n o t  i n d i c a t e d  by t h e  "quick ash" 

taken  dur ing  t h e  p l a n t  opera t ion .  

The  

The l a r g e  

The o t h e r  f a c t o r s  such as g r i n d a b i l i t y  index,  phosphorous, 

su lphur  and f r e e  swel l ing  index showed good agreement with 

t h e  ca l cu la t ed  averages.  Some d i f f e rence  i n  d i l a t a t i o n  was 

expected s i n c e  t h e  c o a l  i n  seams 2 t o  10  i s  d e f i c i e n t  i n  cok- 

i n g  p r o p e r t i e s ;  however, t h e  d i f f e rence  w a s  n o t  a n t i c i p a t e d  t o  

be as dramatic  as t h e  d i l a tome te r  t e s t s  on var ious  s p e c i f i c  

g r a v i t y  f l o a t  composites i n d i c a t e d .  If t h e  Elk River c lean 

c o a l  must produce a good coking c o a l  product without f u r t h e r  

b lending ,  then a s i g n i f i c a n t  propor t ion  of seams 12 t o  1 8  must 

be included i n  the  mix. 
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12) Miscellaneous Chemical P r o p e r t i e s  o f  t h e  Elk River  Coals 

The nex t  s e c t i o n  desc r ihes  t h e  phys ica l  and chemical p r o p e r t i e s  of t h e  

Elk River  coa l .  I n  gene ra l  no problems a r e  p r e d i c t e d  wi th  any of t h e  

c o a l s  i n  t h a t  t h e  p repa ra t ion  f a c i l i t y  w i l l  be f e d  a uniform blend of  

t h e  i n d i v i d u a l  seams. 

T a b l e  19  shows t h e  u l t i m a t e  a n a l y s i s  of t h e  Elk River  c o a l s .  The min- 

e ra l  ash i s  shown i n  Table  20 and t h e  ash  f u s i o n  tempera tures  i n  

Table  2 1 .  

a l k a l i n i t y ,  b u t  t h e  average is acceptab le  f o r  a coking c o a l  b lend .  

The ash  fusion temperatures  are 13OO0C p l u s  (t2372OF) which i s  about 

t h e  same as a l l  Western Canadian coa l s .  

changed s l i g h t l y  from t h e  1970-71 t e s t i n g  i n  t h a t  t h e  a l k a l i n i t y  is 

q u i t e  low i n  t h e  r e c e n t  samples,  and t h e  Fe 0 

t i a l l y .  

w i t h  those  of  t h e  Department of Energy, Mines and Resources i n  O t t a w a .  

The su lphur  is somewhat h igh  on i n d i v i d u a l  seams, as is t h e  

The mine ra l  a sh  a n a l y s i s  has  

has  inc reased  subs tan-  
2 3  

I t  w i l l  b e  i n t e r e s t i n g  t o  compare t h e  B i r t l e y  t e s t  r e s u l t s  



SEAM 

2 

3 

4 

6 

7 

8 

9 

10 

1 2  

1 3  

1 4  

1 5  

1 6  

1 7  

1 8  

Average 

Wt.Avg. 
' A '  
'C' 

H-0 A 

0.38 

0.38 

0.54 

0.36 

0.73 

0.38 

0.46 

0.52 

0.46 

0.67 

0.66 

0.58 

0.57 

0 . 8 1  

0.96 

0.56 

0.55 
0.50 
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TABLE 1 9  

ULTIMATE ANALYSIS 

C 

81.22 

81.49 

82.26 

80 .31  

79.65 

80.85 

81.83 

80.34 

79.96 

77 .51  

80 .41  

80.60 

78.07 

80 .51  

79.56 

80.30 

80.58 
80.70 

H 

4.21  

4.30 

4 .21  

4.07 

4.18 

4.27 

4.28 

4 .41  

4.49 

4.47 

4.87 

4.77 

4.76 

4.96 

5 . 1 1  

11.54 

4.45 
4.36 

N 

1.20 

0 .98  

1.16 

1.18 

1.06 

1.29 

1.27 

1.38 

1.45 

1.46 

1.66 

1.60 

1 .42  

1.52 

1.72 

1.36 

1.35 
1 .30  

S 

0.60 

0.53 

0.41 

0.68 

0 . 6 1  

0.47 

0.47 

0.44 

0.74 

0.93 

0 .84  

0.75 

0.79 

0.80 

0.77 

0.66 

0.61 
0.58 

ASH 

9.25 

9.48 

8.50 

10 .35  

10 .88  

9 . 3 1  

8.57 

9.29 

9.73 

11.23 

7.85 

7.47 

10.69 

6.97 

7 . 3 1  

9.13 

8.9 
9.2 

- 
0 

3.14 

2 .84  

2.92 

3.05 

2.89 

3.43 

3.12 

3.62 

3.17 

3.73 

3 . 7 1  

3.96 

3 .70  

4 .43  

4.57 

3 .49  
- 
- 

3.44 
3.29 - 
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SEAM 

2 

3 

4 

6 

7 
8 
9 

10 

12 

14 

15 

13 

16 

17 

18 

Average 

W t .  Avg. 

' A '  
'C '  

PRODUCT 
ASH 

9.2 

9.3 

8.3 

10.3 

10.6 

9.3 

8.6 

9.2 

9.8 

7.8 

7.8 

11.1 

10.6 

7.1 

7.0 

9.1 

8.9 
9.2 

la20 

0.04 

0.05 

- 

0.08 

0.07 

0.05 

0.04 

0.08 

0.06 

0.04 

0.08 

0.07 

0.07 

0.08 

0.07 

0.06 

0.06 
- - 

0.06 
0.06 

TABLE 20 

MINERAL ASH 

- 
K20 - 
0.14 

0.13 

1.01 

0.26 

0.26 

0.14 

0.25 

0.18 

0.34 

0.71 

0.60 

0.57 

0.69 

0.47 

0.60 

0.42 
- - 

0.46 
0.43 

- 
MgO - 
0.17 

0.17 

0.30 

0.25 

0.27 

0.20 

0.18 

0.27 

0.20 

C.23 

0.30 

0.27 

0.40 

0.27 

0.36 

0.26 
- 
- 

0.28 
0.24 

- 
CaO - 
0.62 

4.90 

0.70 

2.87 

0.50 

1.54 

0.67 

0.63 

0.58 

0.50 

1.54 

1.36 
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COAL OUALITY EVALUATION 

13 )  Hardgrove Gr indab i l i t y  Index 

Hardgrove g r i n d a b i l i t y  t e s t s  were conducted on a l a r g e  number of t h e  

Elk River coa l  samples. 

g r ind ing  apparatus  which s imula tes  a b a l l  m i l l .  

1 6  x 30M c o a l  i s  ground and t h e  product  s i eved  a t  Z O O M .  

amount of t h e  m a t e r i a l  w i l l  pass  t h e  Z O O M  s i e v e ,  and s i n c e  t h e  c o a l  

p a r t i c l e s  a r e  somewhat f l a t  f o r  Western Canadian c o a l s ,  t h e  screening  

w i l l  p resent  problems, and t h e  d a t a  may be  somewhat s c a t t e r e d .  

haps w e t  sc reening  and c o l l e c t i o n  of only t h e  coarse  f r a c t i o n  ( c a l c u l a t e  

f i n e s  by d i f f e r e n c e )  would r ende r  t h e  r e s u l t s  more accura te .  

Fundamentally t h e  t e s t  is conducted i n  a 

A 50 gm sample of 

Since a fair  

Per- 

T h e o r e t i c a l l y  t h e  g r i n d a b i l i t y  index of c o a l  on a cons tan t  ash b a s i s  

should be c o r r e l a t a b l e  t o  s i z e  d i s t r i b u t i o n  expected i n  any f i x e d  sys-  

t e m  o f  m a t e r i a l s  handl ing.  Figures  14  t o  17  show t h e  p l o t s  of 

g r i n d a b i l i t y  index versus  ash content  f o r  seams 2 t o  18. The c l ean  c o a l  

samples show reasonable  c o r r e l a t i o n  with t h e  Ottawa tes t  r e s u l t s  of 

1971. 

The h ighe r  ash samples perhaps e x h i b i t  t h e  c h a r a c t e r i s t i c s  of t h e  rock 

r a t h e r  than t h a t  of t h e  c o a l ,  or, they more l i k e l y  i n d i c a t e  t h a t  t h e  

c o a l  s i z e  d i s t r i b u t i o n  w i l l  vary cons iderably  i n  any one seam. 

is the case ,  it would be very d i f f i c u l t  t o  s p l i t  c o a l s  on t h e  b a s i s  of 

hard and s o f t ,  t o  feed t o  two s e p a r a t e  s e c t i o n s  of t he  p l a n t .  Perhaps 

i t  would be more reasonable  t o  sc reen  a l l  t h e  raw coa l s  and screen  the  

high d i l u t i o n  s e p a r a t e l y  i n  a u n i t  which could ope ra t e  with v a r i a b l e  

feed.  
a rougher c u t  (h igh  s p e c i f i c  g r a v i t y )  on t h e  coarse  c o a l ,  and t h e  rock 

can be  e l imina ted  from t h e  p l a n t  feed .  

If t h i s  

That way, a heavy media v e s s e l  or j i g  might be u t i l i z e d  t o  perform 
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COAL QUALITY CONSIDERATION FOR PLANT DESIGN 

Afte r  summarizing a l l  t h e  t e s t  work done t o  d a t e ,  some reasonable  

assumptions must be made t o  p r e d i c t  t h e  c o a l  q u a l i t y  which should be 

used f o r  p l a n t  design.  Obviously one cannot i nco rpora t e  t h e  washa- 

b i l i t y  and d r i l l  h o l e  d a t a  generated f o r  each seam i n  t h e  e n t i r e  

des ign;  t h e r e f o r e ,  a set  of d a t a  showing t h e  range of v a r i a t i o n  

expected i n  t h e  p l a n t  ope ra t ion  has  been prepared.  For t h i s  reason 

it is no t  important  t h a t  each bulk sample have p r e c i s e l y  t h e  estim- 

a t e d  amount of d i l u t i o n  or f i n e s  conten t .  Such values a r e  no t  u sua l ly  

achieved for extended per iods i n  p r a c t i c e  anyway. I t  i s  much more 

important  t o  apprec i a t e  t h e  e x t e n t  of v a r i a t i o n s  i n  t h e  p l a n t  f e e d ,  and 

t o  des ign  i n  t h e  f l e x i b i l i t y  which w i l l  al low t h e  p l a n t  t o  ope ra t e  with 

adverse  condi t ions  of c o a l  qua l i t y .  Therefore ,  t h e  d a t a  developed to-  

d a t e  is considered t o  be s u f f i c i e n t  t o  p r e d i c t  t h e  minimum, average,  

and maximum washab i l i t y  t h a t  i s  necessary f o r  design of t h e  E l k  River 

p repa ra t ion  p l a n t .  

1) Coal Formation 

The a n t i c i p a t e d  E l k  River mine is loca ted  on t h e  e a s t  s i d e  of a large 

g e n t l y  fo lded  s y n c l i n e  ( g e n t l y  folded hy Western Canadian s t anda rds )  

i n  t h e  h e a r t  of t h e  Elk Valley.  The c o a l  measures a r e  loca t ed  i n  t h e  

Lower Cretaceous,  Kootenay formation and a r e  g e n e r a l l y  q u i t e  uniform 

cons ider ing  t h e  oregenic  a c t i v i t y  i n  t h e  a r e a .  Minor c ros s  f a u l t i n g  

has  been observed i n  some of t h e  a d i t s  and bo reho les ,  b u t  no major 

upheavals (which might adverse ly  affect t h e  coa l  q u a l i t y )  a r e  expected 

i n  t h e  mining area. I n  a d i t  3 ,  a displacement of one f o o t  i n  t h e  c o a l  

seam has  caused t h e  c o a l  t o  th icken  n e a r  t h e  f a u l t  and t h e  c o a l  q u a l i t y  

has a c t u a l l y  improved. 
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COAL QUALITY CONSIDERATION 

Because t h e  c o a l  was folded i n t o  a s y n c l i n a l  s t r u c t u r e ,  i t  does 

e x h i b i t  h o r i z o n t a l  f r a c t u r i n g  which caused t h e  c o a l  p a r t i c u l a t e s  t o  

be  somewhat p l a t e - l i k e .  The ex ten t  of fo ld ing  i s  no t  a s  severe  as 

some of t h e  o t h e r  c o a l  producing a reas  of Western Canada so a good 

p a r t  o f  t he  coa l  is s t i l l  blocky,  and thus  should no t  weather s o  quick ly .  

T h i s  phenomena should al low one t o  more a c c u r a t e l y  p r e d i c t  t h e  perform- 

ance of t h e  c o a l  c leaning  equipment than was thought earlier.  

Coal oxida t ion  is somewhat of a problem i n  Western Canada; however, t h e  

E l k  River mining area has  been l a r g e l y  covered with g l a c i a l  till and 

because t h e  c o a l  i s  g e n t l y  fo lded  it has  been impervious t o  ground 

water pe rcu la t ion ,  s o  oxida t ion  depths are minimal and no t  r e a l l y  s i g -  

n i f i c a n t  t o  t h e  o v e r a l l  r e se rves .  A f e w  o f  t h e  areas on t h e  s t e e p e r  

s l o p e s  o f  L i t t l e  Weary Ridge may show ox ida t ion  depths  beyond t h e  

10  t o  15 f e e t  which is t h e  norm. I n  p a r t i c u l a r ,  seam 10 i n  t h e  area of 

a d i t  10 was oxidized t o  about 45 f e e t  deep. Here t h e  c o a l  was very 

friable and s l i ckens ided .  

Because of ex tens ive  oregenic  a c t i v i t y  and t h e  d e p o s i t i o n a l  cha rac t e r -  

i s t ics  of t h e  c o a l  i n  t h e  area, t h e  seams th i cken  and t h i n  a t  random. 

Much of t he  t i m e  t h e  seams even s p l i t ,  which causes a cons iderable  d i l -  

u l t i o n  problem dur ing  mining. 

gram took a l l  o f  t hese  f e a t u r e s  of t h e  c o a l  depos i t  i n t o  account and 

t h e  d i l u t i o n  was included i n  t h e  bulk samples.  

A s  a r e s u l t ,  t he  1975  bulk t e s t i n g  pro- 

The fol lowing i s  a d e s c r i p t i o n  of t h e  c o a l  q u a l i t y  of each seam and 

t h e  l i t h o l o g y  of t h e  coa l  seams comprising each bulk sample. A similar 

d e s c r i p t i o n  was presented  i n  t h e  "Techman Report on P repa ra t ion  and 

Prel iminary Flowsheet, March 1975". 
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COAL QUALITY CONSIDERATION 

Seam 1 This  seam is very  t h i n  and does n o t  comprise a s i g n i f i c a n t  

p a r t  of t h e  r e s e r v e ,  s o  no informat ion  has  been developed 

on it. 

Seam 2 Seam 2 varies cons iderably  i n  q u a l i t y  ac ross  t h e  mining area 

The amount of d i l u t i o n  expected i s ,  however, q u i t e  low 

because of t h e  d i s t i n c t  con tac t s .  To ensure  t h a t  t h e  bulk 

sample would be r e p r e s e n t a t i v e  of t h e  c o a l ,  a l l  t h e  p a r t i n g s  

were inc luded  along with 6 inches of foo twa l l  and hanging 

w a l l .  The r a w  c o a l  ash of 37.2% included a l l  t h e  shale and 

c o a l  bands which would normally become a p a r t  of t h e  r a w  

coa l .  If t h e  mining scheme should change and t h e  d i l u t i o n  

inc rease ,  then t h e  a d d i t i o n a l  material would be 2.6 S.G. rock 

which would e i t h e r  be r e j e c t e d  by the  r o t a r y  breaker  o r  

appear i n  t h e  2" x 1/' s i z e  f r a c t i o n .  The p i l o t  t e s t  demon- 

s t r a t e d  t h a t  a 9 .5% ash product with a 9 FSI could be 

achieved a t  about 65% recovery.  

s t i l l  h igh ,  and t h i s  seam w i l l  produce an ex tens ive  amount of 

f i n e s .  The coking p r o p e r t i e s  of t h i s  seam should be very 

good, a l though t h e  c lean  c o a l  ash may vary up t o  11.5%. 

Only one d r i l l  ho le  (NA-B) showed a 4% FSI washed c o a l  which 

might have been a poor sample because of t h e  depth from which 

it was recovered ( 6 4 3 - 6 5 6 ' ) .  

The g r i n d a b i l i t y  index i s  
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COAL QUALITY CONSIDERATION 

Seam 3 The q u a l i t y  of seam 3 proved t o  be very good, as was expected.  

The c o a l  w a s  very f i n e  (about 40% of t h e  seam was d u l l  coa l ) ,  

bu t  a c o n s i s t e n t  low ash,  high FSI product  can be expected 

from t h i s  seam. The sample was taken nea r  a one f o o t  f a u l t ,  

which had no adverse e f f e c t s  on t h e  c o a l  q u a l i t y .  

9 inches  of s i l t s t o n e  w a s  included i n  t h e  bulk sample along 

wi th  4 inches of coa ly  s h a l e .  Once again t h e  c o n t a c t s  were 

very hard and d i s t i n c t  and any f u r t h e r  d i l u t i o n  would be  

2.6 S.G. s i l t s t o n e .  

About 

This  seam is q u i t e  high i n  phosphorous, so it should be  

blended a t  a l l  times. 
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Seam 4 and 4 A  The r a w  c o a l  c h a r a c t e r i s t i c s  of seam 4 w i l l  vary 

considerably over t h e  mining a r e a  as w i l l  t h e  qual-  

i t y  of t h e  washed coa l .  This  seam gene ra l ly  y i e l d s  

a low FSI; however, t h e  coke t es t  s t i l l  showed a 

50.3 s t a b i l i t y  index which ind ica t ed  t h a t  t h e  FSI 

w a s  n o t  a t r u e  measure of t h e  coking p r o p e r t i e s  of 

t h i s  seam. The r a w  c o a l  ash conten t  of t h e  bulk 

sample was 27.7% inc luding  0.9 f e e t  of mudstone 

d i l u t i o n  on each seam and s e v e r a l  s h a l e  p a r t i n g s .  

The c l ean  c o a l  y i e l d  should be  over  70% on t h i s  seam, 

wi th  a c u t  po in t  of 1 . 5 2  t o  1 .55  S.G. 

i t y  of t h e  c o a l  d id  not  change s i g n i f i c a n t l y  from t h e  

o l d  a d i t  t o  t h e  new a d i t ,  which i n d i c a t e s  t h a t  even 

though t h e  raw c o a l  c h a r a c t e r i s t i c s  change from seam 

t o  seam, t h e  product  should be f a i r l y  c o n s i s t e n t .  

The g r i n d a b i l i t y  index increased  from 89 t o  107,  

which showed t h a t  t h e  s i z e  d i s t r i b u t i o n  of t h e  coa l  

i n  seam 4 might f l u c t u a t e  cons iderably  over t he  

mining a r e a .  

and hard ,  s o  any f u r t h e r  d i l u t i o n  w i l l  not a f f e c t  t h e  

washab i l i t y  s i g n i f i c a n t l y .  

The washabil-  

The con tac t s  are once aga in  very d i s t i n c t  



HANGING WAU 

SHALE, SLICKENSIDED 

0.95' SHALE,SLICKENSIDED 

WOfWALL 

3.20' 

O d d :  
Q.65' 

COAL 

S E A M  No.4 

ADIT No. 4 *4A (ROCK ADlT 1 ' 

BULK SAMPLE - THICKNESS : 25..m' 

TOTAL SEAM - THICKNESS : 24.80' 

TOTAL COAL - THICKNESS : 21.50' 

TOTAL PARTINGS - THICKNESS : 3.30' 
TOTAL ROOF AND FLOOR : 0.90' 
IN SAMPLE 



. -  _______- 

HANGING WALL 
-- - 

190' 

0 90' 

5 3 0  

0 20' 

3 80' 

- - ...I . ._I.- 
FOOTWALL 090, 

i SHALE 

COAL 

SHALE 

COAL 

MUDSTONE 

S E A M  N o 4 A  

ADlT N o  4 * 4 A ( R O C K  A D I T )  

BULK SAMPLE - THICKNESS : __ 13.0' 

TOTAL SEAM - THICKNESS : - 12.1' 

TOTAL C O A L  - THICKNESS : - 11.0' 

TOTAL PARTINGS - THICKNESS : - 1.1 '  

TOTAL ROOF AND FLOOR . -  0.90' 
IN S A M P L E  
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COAL QUALITY CONSIDERATION 

Seam 5 This  seam w a s  sampled i n  a d i t  4 and 4A, and showed a very 

high r a w  c o a l  ash but ,9 .2% on the  1 .50  S.G. f l o a t  coa l .  

The Ruhr d i l a tome te r  tes t  ind ica t ed  t h a t  t h i s  seam shou1-i. 

coke very  w e l l .  

doesn ' t  r e p r e s e n t  a s u b s t a n t i a l  p a r t  o f  t he  r e se rves .  

In gene ra l ,  t h e  seam i s  very t h i n  so i t  

Seam 6 Seam 6 i s  very  high i n  dura in  and e x h i b i t s  poor coking 

p r o p e r t i e s .  

i nc reased  d i l u t i o n  on t h i s  seam w i l l  not affect t h e  washa- 

b i l i t y .  T h e  raw coa l  as we l l  as c lean  coa l  w i l l  vary 

cons iderably  i n  ash.  The phosphorous conten t  of t h i s  seam is  

a l s o  q u i t e  h igh ,  s o  t h e  coa l  should be blended. This  seam 

would l e n d  i t s e l f  w e l l  t o  a thermal  c o a l  market should one 

develop. 

a n t i c i p a t e d  f i n e s  conten t  of t h e  seam i s  q u i t e  l o w .  

The contac ts  a r e  very  hard  and d i s t i n c t ,  so 

The dura in  i n  t h i s  seam is  very hard  s o  t h e  



HANGING WALL 

FOOT WALL 
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0 33'  

6.2 ' 

0.25'  

S I LTSTONE 

COAL.DURAIN 

SILTSTONE 

SEAM N o . 6  

ADlT N o . 6  

BULK SAMPLE - THICKNESS : 

TOTAL S L A M  - THICKNESS 

TOTAL COAL - THICKNESS 

TOTAL PARTINGS - THICKNESS 

TOTAL ROOF AND FLOOR 
IN SAMPLE 

6.78' 

6 20' 

6.20' 

- 
0.58' 
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COAL QUALITY CONSIDERATION 

Seam 7 The raw c o a l  ash content  of seam 7 was f a i r l y  high because 

of t he  i n c l u s i o n  o f  1 . 7  feet  of s h a l e  and mudstone i n  t h e  

foo twa l l  t o  recover  0.3 f e e t  o f  coa l .  The c lean  c o a l  ash 

content  of t h e  bulk sample was 10.606, bu t  could have been 

lower if t h e  6 inch  DSM v a t e r  cyclone had opera ted  proper ly .  

The  amount of n e a r  g r a v i t y  m a t e r i a l  i n  t h e  1975 bulk sample 

was a l so  very high (30% a t  1 . 5 0  S . G . ) ;  however, t h e  c o a l  

c leaned b e t t e r  than had been previous ly  es t imated  i n  t h e  

"Techman, Report on P repa ra t ion  and Pre l iminary  Flowsheet, 

March 1975". If t h e  lower 2 feet o f  d i l u t i o n  could be  e l i m -  

i n a t e d  dur ing  mining, t h i s  seam could become one of t h e  

b e t t e r  seams i n  t h e  blend.  
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HANGING WALL 0.50'  

CLAY IRON STONE GEODES 

SHALE WITH COAL S T R E A K S  

FOOT WALL 

SEAM No.7  

ADlT No.7 

BULK SAMPLE - THICKNESS 8 6 '  

TOTAL S E A M  - THICKNESS : 7 6 '  

TOTAL COAL - THICKNESS : 6.10' 

TOTAL PARTINGS - THICKNESS : 1.50' 

TOTAL ROOF AND FLOOR : 1.0' 
IN SAMPLE 
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COAL QUALITY CONSIDERATION 

Seam 8 The raw c o a l  ash content  of seams 8 and 8 A  is expected t o  

be q u i t e  high and v a r i a b l e  because of t h e  p a r t i n g  between 

t h e  seams. I n  a c t u a l  mining it may be poss ib l e  t o  remove 

t h e  5 .2  f o o t  middle p a r t i n g  s e c t i o n ,  bu t  f o r  t h e  bulk test  

it was included.  I n  gene ra l  t h e  c lean  c o a l  ash content  

could be reduced from t h e  9.3% obtained i n  t h e  1975 p i l o t  

p l a n t  t es t  t o  about 8%. The con tac t s  are once aga in  very 

d i s t i n c t  mudstone and s i l t s t o n e  s o  d i l u t i o n  w i l l  no t  

adverse ly  affect  t h e  washabi l i ty .  
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F -  

COAL QUALITY CONSIDERATION 

Seam 9 The c o a l  i n  seam 9 is q u i t e  high i n  raw coa l  ash because of 

t h e  ex tens ive  number of c o a l  p a r t i n g s  and t h e  sha ley  hang- 

ing  wall. This  seam does,  however, c l ean  f a i r l y  e a s i l y  and 

should produce an 8.5 t o  9.0% ash product  c o n s i s t e n t l y .  

The c o a l  is high i n  du ra in  and cokes very poorly.  It is 

very hard and should produce f e w  f i n e s .  This  seam along 

with seam 6 would a l s o  be a good thermal  coa l .  D i lu t ion  

may be more ex tens ive  i n  t h i s  seam because of t h e  i n d i s t i n c t  

c o n t a c t s  and very hard n a t u r e  of t h e  coa l ;  however, t h e  

d i l u t i o n  material is once again 2.6 S.G. mudstone and w i l l  

no t  adverse ly  affect t h e  washabi l i ty .  
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HANG I NG WA LL 

F 001 WALL 

SEAM No 9 

ADIT No 9 

BULK SAMPLE - THICKNESS : 18.55' 

TOTAL SEAM - THICKNESS ; 17.85' 

TOTAL COAL - THICKNESS ; 16.45' 

TOTAL PARTINGS - THICKNESS : 1.40' 

TOTAL ROOF AND FLOOR : 0.70' 
IN SAMPLE 
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MUDSTONE 

! 
i 
i 

! 
i 

I 

! 
I 
t 
i 
i 

1 ;  
1 

i 1 

i 
i I 

1 
i 
! 

I 

i 

I 

I 

i 

i 

! 

1 



-81- 

COAL QU.4LITY CONSIDERATION 

Seam 10 The washabi l i ty  of t h i s  seam i s  f a i r l y  good, so  it should 

be easy t o  c o n s i s t e n t l y  produce a 9.0% ash product .  

hanging wall  has 1 .9  feet of s h a l e  and s i l t s t o n e  which w i l l  

be  d i f f i c u l t  t o  remove from t h e  r a w  c o a l ,  and t h e  foo twa l l  

is very hard  s i l t s t o n e .  The seam conta ins  s e v e r a l  f i n g e r  

s i z e  p a r t i n g s ,  b u t  i n  gene ra l  it is of very good q u a l i t y .  

The g r i n d a b i l i t y  index is 82 on t h i s  seam, however, from 

t h e  phys ica l  appearance and feel  of t h e  c o a l  i n  t h e  f i e l d ,  

t h e  f i n e s  conten t  of t h i s  seam w i l l  be  q u i t e  high.  T h e  

washabi l i ty  t es t  was conducted a t  1.60 S.G. ,  so  it is  

reasonable  t o  assume t h a t  t h e  product ash can be lowered. 

The ash ba lance  from the  1975 bulk washing summary (p.175) 

would i n d i c a t e  t h a t  t h e  product ash  was probably 8 .0  r a t h e r  

than  t h e  9 .2% repor t ed .  

The 



HANGING WALL MUDSTONE : HANGll z::J: 6 COAL 

0.35' SHALE WITH COAL 

SILTSTONE 

NC WALL 

, S T R E A K S  

.E 

FOOTWALL 

SEAM No. 10 

AOlT No. 10 

BULK SAMPLE - IHICKNESS : 25.58' 

TOTAL SEAM - THICKNESS : 25.25' 

TOTAL COAL - THICKNESS : 21.90' 

TOTAL PARTINGS - THICKNESS : 3.35' 

TOTAL ROOF AND FLOOR , 0.33' 
IN SAMPLE 
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COAL QUALITY CONSIDERATION 

Seam 11 This  seam is  a s p l i t  o f f  of seam 1 2 .  I t  v a r i e s  cons ider -  

ab ly  i n  r a w  c o a l  and washed c o a l  a sh ,  bu t  produces a good 

FSI ( Z 6 )  c o n s i s t e n t l y .  The seam a l s o  v a r i e s  g r e a t l y  i n  

th i ckness .  

Seam 1 2  The raw c o a l  a s h  con ten t  of seam 1 2  is very high (428) 

because of t h e  l a r g e  number of p a r t i n g s  i n  t h e  bottom sec- 

t i o n  o f  t h e  seam. 

c o a l  (high i n  f i n e s )  and produced a low ash product with a 

56 coke s t a b i l i t y  index. The RUHR di la tometer  test  and FSI 
would i n d i c a t e  a s i m i l a r  s t a b i l i t y  f o r  t h e  e n t i r e  seam. 

When t h e  lower p a r t  of t h e  seam w a s  included i n  t h e  1975 

program, t h e  product  ash only  increased  from 9 .0  t o  9.8% s o  

t h e  c l ean  c o a l  q u a l i t y  was no t  g r e a t l y  a f f ec t ed .  The raw 

c o a l  ash w i l l  vary across  t h e  mining a r e a ;  however, some of 

t he  d i l u t i o n  could poss ib ly  be removed during t h e  mining. 

If t h e  lower p a r t  of t h e  seam i s  mined, t he  p a r t i n g  may 

r e q u i r e  b l a s t i n g  which w i l l  c r e a t e  a d d i t i o n a l  f i n e s  t o  those 

a l r eady  p ro jec t ed .  

The upper p a r t  of t h e  seam was very  s o f t  



ti A NGI N G WA LL 

COALY SHALE 

CLAY IRON STONE, 

CLAY IRON STONE, 

COALY SHALE 

CLAY IQON STONE, 

Lt?NTlCULAR 

LENTICULAR 

LENTICULAR 

0.70' COAL 

0.30' SHALE, SLICKENSIDED 
0.40' COAL 

0.60' CLAY IRON STONE 

0.50' COAL 
o m  LENTICULAR P Y R I T E  
0.50' COAL 
0.20: COALY SHALE 

0.30 COAL 

2.10 SHALE 

0.10' COAL 

1.70' COALY SHALE 

0.40 SHALY COAL 

0.00' MUDSTON E 

0.50' COAL 
0.20' MUDSTONE 

1.10 ' COAL 

0 . S '  SHALE WITH COAL STREAKS 

FOOT WALL 

SEAM No 12 

TRENCH EB-116- 1975 

BULK SAMPLE THICKNESS . 32.50' 

TOTAL SEAM . T H I C K N E S S  : 31.50' 

TOTAL COAL - THICKNESS : 21.75' 

TOTAL PARTINGS - THICKNESS : 9.75' 

TOTAL ROOF AND FLOOR : 0.50' 
IN SAMPLE 



COAL QUALITY CONSIDERATION 

Seam 13 Seam 1 3  c o n s i s t s  of s i x  major members from 1 . 9  t o  3 . 1  f e e t  

t h i c k  i n  t h e  t r ench .  The raw c o a l  ash conten t  w a s  57.1% 

because of t h e  high amount of d i l u t i o n ,  and t h i s  w i l l  con- 

t i n u e  t o  be  t h e  case during mining. 

was achieved which was fa r  h ighe r  than i n d i c a t e d  by t h e  

d r i l l  ho le  d a t a ,  b u t  was a n t i c i p a t e d  because of t h e  high 

d i l u t i o n .  Also, t h e  c lean  c o a l  su lphur  content  i s  q u i t e  

high (0.94%) as is t h e  t r end  i n  t h e  upper seams. 

A product  ash of 11.1% 

Because of t h e  t h i n  v a r i a b l e  n a t u r e  of seam 13 ,  it w i l l  be  

d i f f i c u l t  t o  r e a l i z e  a l l  of t h e  tonnage i n  t h i s  seam. The 

h ighe r  v o l a t i l e  ma t t e r  w i l l  h e l p  t o  minimize t h e  amount of 

f i n e s  c rea t ed ;  however, i n  order  t o  b l a s t  t h e  rock a longs ide  

t h e  c o a l ,  a l o t  of f i n e s  w i l l  undoubtedly r e s u l t .  

The h ighe r  v o l a t i l e  ma t t e r  i n  t h e  upper seams should r e s u l t  

i n  an excess  of coking p r o p e r t i e s  which w i l l  o f f s e t  t h e  

s h o r t f a l l  o f  coking p r o p e r t i e s  i n  t h e  lower seams. 



HANGING WALL 

F 001 WALL 
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0.20' 

2.70' 

0.40' 

A '  r 1 
' ' I .I 

I .  

3 SILTSTONE 

SEAM No 13G 

TRENCH €6-Tl6-1975 

BULK SAMPLE - THICKNESS : 3 3 0 '  

TOTAL SEAM - THICKNESS 2 70' 

TOTAL COAL - THICKNESS 2 70' 

TOTAL PARTINGS - T H I C K N E S S  - 
TOTAL ROOF AND FLOOR : 0 6 0 '  
IN SAMPLE 



-87- 

0 70' MUDSTONE. FRIABLE H A N  GIN G WALL 

SOLID P Y R I T E  

.., ? .  
. .., 

..i :'. :. 

COALY SHALE.  
N E A R  G R A V I T Y  M A T E R I A L  

SHALY C O A L ,  
N E A R  G R A V I T Y  M A T E R I A L  

1.0  

0 2' M U D S T O N E  
FOOT WA LL 

S E A M  N o  13F 

T R E N C H  E B -  716-1975 

- T H I C K N E S S  : 5.65' BULK S A M P L E  

TOTAL S E A M  - T H I C K N E S S  A 75' 

TOTAL C O A L  - T H I C K N E S S  . 2 5 0 '  

T O T A L  P A R T I N G S  - T H I C K N E S S  : 2 2 5 '  

TOTAL R O O F  A N D  FLOOR : 0.90' 
IN S A M P L E  
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HANGING WALL 050 '  I I S H A L E . P L A T Y  
COALY SHALE, SLICKENSIDED 
W I T H  PYRITE CONCRETIONS 
COALY SHALE,SLICKENSIDED 

0.30' COALY SHALE 

COAL , BRIGHT 

SHALE,SLICKENSIDED WITH 
0.95'  COAL STREAKS, 

COAL, B R IG H T 

COAL : SHALE : 15: 8 5  

0.30' MUDSTONE 
FOOT WA L L 

SEAM N o  13E 

TRENCH EB-T16- 1975 

BULK SAMPLE - THICKNESS 4.70' 

TOTAL S E A M  - THICKNESS ' 3.90' 

TOTAL COAL - T H I C K N E S S  : 1.90' 

TOTAL ,PARTINGS - THICKNESS : 2 00' 

TOTAL ROOF AND FLOOR . 0.80' 
IN SAMPLE 
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0.50' I I SHALE.SLICKENSIDED 
0 38' COAL 

FOOT WA L L 

SEAM No. 13D 

TRENCH E B  - 716- 1975 

BULK S A M P L E  - THICKNESS : 4 .04 '  

TOTAL S E A M  - THICKNESS : 3 54 '  

TOTAL COAL - THICKNESS : 2 . 4 6 '  

TOTAL PARTINGS - THICKNESS : 1.08' 

TOTAL ROOF A N D  FLOOR : 0.50' 
IN SAMPLE 



H A  NGI N G WA L L 0 50 

0 70 

0 6 0 '  

SEAM 13 
2.40' 

1.80' 

S€AM 13A 

FOOT WALL 

2.30' 

0.60' 

-90- 

1 C 
1 

\UD 
HANG IN G WALL 

I E  / 

MUDSTONE 

.. . 

,.. 
COA L 

.r. 

1 . .  0.50' SHALE,SLICKENSIDED 
. 

COAL 

COAL 

SILTSTONE 

SEAM No. 13+13A, TWO DIFFERENT GEOLOGICAL 
SECTIONS AT CHANNAL - S A M P L E  - F A C E S  

TRENCH €8-716-1975 

BULK SAMPLE - THICKNESS : 8.9' - 8.45' 0 8.68' 

TOTAL SEAM THICKNESS : 78' - 735' 0 758 '  

TOTAL COAL THICKNESS : 5 . 4 ' -  4.25' 0 4.83' 

TOTAL PARTINGS THICKNESS : 2 . 4 ' -  3.10' 0 2.75' 

TOTAL ROOF AND FLOOR : 110'- 110' 0 1.10' 
IN SAMPLE 



COAL QUALITY CONSIDERATION 

Seam 1 4  The c o a l  i n  seam 1 4  i s  a l s o  badly banded; however, w i t h  a 

raw c o a l  ash conten t  of 49.8% it cleaned t o  7.8% ash  a t  

1 .50  S.G. This  i n d i c a t e s  t h a t  t h e  d i l u t i o n  had very l i t t l e  

e f f e c t  on t h e  washab i l i t y  of  t h e  coa l .  The c o n t a c t s  on t h i s  

seam are p r imar i ly  s h a l e ,  so a l a r g e  amount of d i l u t i o n  w i l l  

a l s o  occur during mining. The d r i l l  ho les  i n d i c a t e  t h a t  

t h i s  seam w i l l  no t  always produce a 7.8% ash ,  and t h a t  an 

8.5 t o  9.0% ash product  is more l i k e l y .  
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I 

FOOT W A  LL 

S E A M  No 14D 

TRENCH EB - 116-1975 

BULK SAMPLE - T H I C K N E S S  . 

TOTAL S E A M  - T H I C K N E S S  

TOTAL COAL - THICKNESS . 

TOTAL PARTINGS - THICKNESS . 
TOTAL ROOF A N D  FLOOR 

" I N  SAMPLE 

3 7 2 '  

2 87' 

2.87' 

- 
0.05' 



t 

H A N G I N G  WALL 0 . 5 ~ '  

A 70'  

0.30' 
F 001 WALL 

SHALE, FRiABLE 

COAL 

M UDST 0 N E 

SEAM No 14C 

TRENCH €5-116- 1975 

BULK SAMPLE - THICKNESS ' 

TOTAL SEAM - THICKFJESS 

TOTAL COAL - THICKNESS ' 

TOTAL PARTINGS - THICKNESS 

TOTAL ROOF A N D  FLOOR 
IN SAMPLE 

5 .50 '  

4 70'  

4 70' 

0.80' 
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c 
b 

S E A M  No. 14 14A 

T R E N C H  E B - 1 1 6 - 1 9 7 5  

BULK SAMPLE - T H I C K N E S S  : 21.60' 

TOTAL S E A M  - T H I C K N E S S  : 21.00' 

TOTAL C O A L  - T H I C K N E S S  : 12.45' 

TOTAL P A R T I N G S  - THlCKhlESS : 8.55' 

T O T A L  ROOF AND FLOOR ' 0.60' 
IN S A M P L E  
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COAL QUALITY CONSIDERATION 

Seam 15 Seam 15 is similar i n  q u a l i t y  t o  seams 13 and 1 4  and it 

t o o  has  a l a r g e  q u a n t i t y  of d i l u t i o n .  I t  i s  i n t e r e s t i n g  

t o  note  t h a t  t he  f i n e  coa l  from t h i s  seam f l o a t e d  almost 

t o t a l l y  i n  the  f r o t h  c e l l s  (product  ash was 17.0%).  

i s  q u i t e  o f t e n  t h e  case with h ighe r  v o l a t i l e  coa l s  which 

have an o i l y  surface appearance.  

This 

Most o f  p a r t i n g  m a t e r i a l s  and con tac t s  on t h i s  seam are 

s l i ckens ided  s h a l e s  which w i l l  be  d i f f i c u l t  t o  d i s t i n g u i s h  

during t h e  n ight  t i m e  mining opera t ions .  

r e q u i r e  b l a s t i n g ,  t h e  c o a l  seam may be badly broken up 

( excess ive  amounts of f i n e s  could be  produced),  and t h e  

product  ash could be  very  h igh .  

If t h e s e  p a r t i n g s  
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COAL QUALITY CONSIDERATION 

Seam 1 6  Seam 1 6  a l s o  included a l o t  of d i l u t i o n ;  however, the  pro- 

duc t  ash was 10.6% with a heavy media c u t  po in t  of 1 . 4 2  

s p e c i f i c  g r a v i t y .  Also, t h e  phosphorous content  was f a i r l y  

h igh  i n  t h i s  seam, so it should be blended with seams o t h e r  

t han  3 or 6.  

ca ted  t h a t  seam 16 th ickens  considerably i n  s p o t s ,  and t h e  

raw c o a l  ash content  is f a i r l y  low, s o  a b e t t e r  product 

could r e s u l t  i n  p a r t  of t h e  mine a t  least .  Also, t h e  c o a l  

q u a l i t y  would improve if  only 16E and 16G seams were mined. 

The 1975  i n f i l l  d r i l l i n g  t o  the  no r th  i n d i -  
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HANGING WALL 

0.70 
0.30' 

. .* 

0 OB5' 65' I- 
FOOT W E  :z 

COAL 

HARD MUDSTONE 

SLICKENSIDED SHALE 

COAL 

SHALE 

COAL 

SHALE 

COAL 
SHALE 
COAL 

SEAM N0.16 

TRENCH EB - 16 - 1975 

BULK SAMPLE - THICKNESS 

TOTAL SEAM. - THICKNESS 

TOTAL COAL - THICKNESS 

TOTAL PARTINGS - THICKNESS 

TOTAL ROOF AND FLOOR 
IN SAMPLE 

5.7D' 

5 . 2 5 '  

3.40' 

1.85' 

0.45' 
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HANGING WALL 

FOOT WAL L 

HARD SHALE 
COA1,ASH RICH 

COAL 

SHALE 
COAL - 
MUDSTONE 

S E A M  No 16E 

TRENCH EB - 16 - 1975 

BULK SAMPLE - THICKNESS 5 10' 

TOTAL SEAM - THICKNESS A 70' 

TOTAL COAL - THICKNESS A 50' 

TOTAL PARTINGS - THICKNESS 0 20' 

TOTAL ROOF AND FLOOR 
IN SAMPLE 

: 0.40' 



HANGING WALL 

FOOTWA L L 

0.60' 

3.90  

0.25' 

MUDSTONE 

COAL 

MUDSTONE 

SEAM No.16G 

TRENCH E8 - 16 - 1975 

BULK SAMPLE - THICKNESS 

TOTAL SEAM - THICKNESS 

TOTAL COAL - THICKNESS 

TOTAL PARTINGS - THICKNESS 

TOTAL ROOF AND FLOOR 
IN SAMPLE 

4.75' 

3.90' 

3.90' 

0.85' 
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COAL QUALITY CONSIDERATION 

Seam 17  The raw c o a l  ash content  of bulk sample 17 'was 35.9% which 

included a l l  t h e  d i l u t i o n  which might be encountered during 

mining. 

i n  t h e  bulk summary (p.299) which ind ica t ed  an 8.3% product 

ash.  

i n d i c a t e d  t h a t  t h e  c o a l  i n  t h i s  seam would be low i n  ash.  

The con tac t s  a r e  s h a l e  and c l ay ,  which may tend t o  inc rease  

t h e  d i l u t i o n ,  and adverse ly  affect t h e  washabi l i ty .  Over- 

a l l ,  t h i s  seam e x h i b i t s  an excess  of coking p r o p e r t i e s  and 

w i l l  b lend w e l l  with the  lower seams. 

The product ash was 7.1% compared t o  t h e  samples 

The 1975 d r i l l i n g  a s  w e l l  as e a r l i e r  d r i l l i n g  a l l  
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SHALE 

COAL SHALE 
SHALE 

COAL, BRIGHT 

HARD MUDSTONE 

SHALY COAL 

0.20 SOFT MUDSTONE 
FOOT WALL 

SEAM 17A 

TRENCH € 9 -  T17- 1975 

BULK SAMPLE - T H I C K N E S S  ' 6.70' 

TOTAL SEAM - THICKNESS 6 10' 

TOTAL COAL - THICKNESS 4 4 5 '  

TOTAL PARTINGS - THICKNESS ' 1.65' 

TOTAL ROOF A N D  FLOOR : 0.60' 
IN SAMPLE 
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BULK SAMPLE 

TOTAL SEAM 

TOTAL COAL 

TOTAL PARTINGS 

TOTAL ROOF A N  
,IN SAMPLE 

SEAM No. 17, TWO GEOLOGICAL 
ASSESSMENTS, 1 s t  + 2 n d  CHANNAL-SAMPLE 

TRENCH E B -  117- 1975 

THICKNESS : 5 6 0 ' -  370 '  0 4 65' 

THICKNESS . 5 0 5 ' -  315' 0 410' 

THICKNESS : 5 . 0 5 ' -  3.15' 0 410' 

THICKNESS : - - 
LOOR : 0.55'  0 0.55' 



COAL OUALITY CONSIDERATION 

Seam 18 This  seam is  somewhat v a r i a b l e  i n  raw c o a l  c h a r a c t e r i s t i c s  

The bulk sample t e s t e d  showed throughout  t h e  mining a r e a .  

a 35.9% ash  c o n t e n t ,  and a c l ean  c o a l  ash of 7.0% a t  62% 

recovery.  The s p e c i f i c  g r a v i t y  of s e p a r a t i o n  was 1 . 5 5 ,  s o  

ve ry  l i t t l e  can be  gained by inc reas ing  t h e  recovery.  The 

d r i l l  ho le  d a t a  a l s o  supported t h e  washab i l i t y  da t a .  

cluded wi th  t h e  c o a l  was 0.55 f e e t  of f o o t w a l l  and hanging 

w a l l  d i l u t i o n ,  a long wi th  2.10 f e e t  of p a r t i n g .  

the c o n t a c t s  a r e  d i s t i n c t  hard  mudstone s o  any f u r t h e r  

d i l u t i o n  w i l l  be  2.6 S.G. rock ,  which w i l l  n o t  adve r se ly  

affect t h e  washab i l i t y .  

In-  

Once a g a i n ,  

With a c l e a n  c o a l  v o l a t i l e  ma t t e r  of 28.8% and 8% F S I ,  and 

high d i l a t a t i o n  t h i s  seam wi th  i t s  excess  of  coking proper-  

t i e s  w i l l  b lend w e l l  with t h e  lower seams. 

Seam 1 9  Seam 19 th i ckens  q u i t e  e x t e n s i v e l y  i n  some p a r t s  of  t h e  no r th  

end of t h e  mining area ( s e e  p l o t  Exh ib i t  I ) .  I t  is h i g h e r  

i n  r a w  c o a l  ash  than  seam 1 8 ,  b u t  it should produce a good 

q u a l i t y  high v o l a t i l e  coking c o a l  (Appendix A ) .  

Seam 20 T h i s  seam a l s o  th ickens  t o  t h e  nor th  and may be recovered t o  

a g r e a t e r  e x t e n t  than  w a s  p rev ious ly  thought i n  mining scheme 

' A ' .  I n  g e n e r a l ,  i t ' s  q u a l i t y  i s  s i m i l a r  t o  t h a t  of rerim 19. 



HANGiNC WALL 035' 
0 35' 

8 10' 

210' 

2.30' 

0 20' 
FOOT WA L L  

. 

HARD SHALE 

SEAM No 18 

TRENCH E B  - TI7 - 1975 

BULK SAMPLE - T H I C K N E S S  1 3 4 0 '  

TOTAL SEAM - THICKNESS 12 8 5 '  

TOTAL COAL - THICKNESS 10 75' 

TOTAL PARTINGS - THICKNESS : 2 10' 

TOTAL ROOF AND FLOOR : 0 5 5 '  
IN SAMPLE 



COAL QUALITY CONSIDERATION 

3 )  Washabi l i ty  

The washab i l i t y  of t h e  numerous Elk River c o a l  seams v a r i e s  consid- 

e r a b l y  from seam t o  seam, and poss ib ly  from a r e a  t o  a r e a  i n  each 

i n d i v i d u a l  seam. A s  a r e s u l t ,  a p r e c i s e  washab i l i t y  which would 

r ep resen t  t h e  average of a l l  t h e  c o a l  mined over t h e  l i f e  of t h e  

p r o j e c t  i s  r a t h e r  meaningless for p l a n t  des ign ,  bu t  necessary for 
product eva lua t ion .  More important is t h e  b e s t  and worst  washabi l i -  

t i e s  which should be  designed f o r  s o  t h a t  t h e  p l a n t  can be  f l e x i b l e  

and handle t h e  d a i l y  v a r i a t i o n s  i n  c o a l  q u a l i t y .  

During t h e  1975 bulk t e s t i n g  program, d i l u t i o n  w a s  added t o  t h e  c o a l  

i n  sometimes g r e a t e r  and sometimes l e s s e r  propor t ions  than might occur 

dur ing  mining s o  t h a t  t h e  o v e r a l l  coa l  q u a l i t y  would be a s  r ep resen ta -  

t i ve  as p o s s i b l e  of  t he  actual  mined coa l .  

undoubtedly vary considerably from area t o  a r e a  depending on t h e  

geo log ica l  cond i t ions ,  ope ra to r  t r a i n i n g ,  equipment, weather,  v i s i b i l -  

i t y  and a l l  o t h e r  f a c t o r s ;  s o  any f u r t h e r  assessment of t h e  d i l u t i o n  

i s  not  necessary.  

w i l l  merely inc rease  t h e  2.60 S.G. f r a c t i o n  and w i l l  no t  adverse ly  

a f f e c t  t h e  product .  A s  a r e s u l t ,  no a t tempt  has  been made i n  t h i s  

r e p o r t  t o  a l te r  t h e  w a s h a b i l i t i e s  developed during t h e  1975  bulk 

t e s t i n g  program, a s  they are considered t o  be  t h e  b e s t  p o s s i b l e  rep-  

r e s e n t a t i o n  of t h e  c o a l  i n  p l ace  as it w i l l  be mined. 

was evaluated and compared t o  bulk t e s t  d a t a ,  bu t  because of t h e  

inhe ren t  problems of d r i l l  co re  recovery and t e s t i n g  of incomplete 

samples,  t h e  bulk samples must be  used t o  determine t h e  range of o r e  

q u a l i t y  f o r  p l a n t  design.  

raw coa l  c h a r a c t e r i s t i c s  and ash eva lua t ion  showed t h a t  t he  d r i l l  ho le  

d a t a  compared w e l l  with t h e  e a r l i e r  bulk tes ts ,  when t h e  d i l u t i o n  was 

excluded from bo th ,  so t h e  bulk samples d a t a  developed during t h e  

The d i l u t i o n  w i l l  

Because of t he  n a t u r e  of t h e  d i l u t i o n ,  any a d d i t i o n s  

D r i l l  h o l e  d a t a  

The previous s e c t i o n s  i n  t h i s  r e p o r t  on 
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r e c e n t  program would a lso compare w e l l .  

( a )  Average Condition: 

Considering t h e  previous c r o s s  s e c t i o n s  of t h e  va r ious  coa l  

seams, it i s  obvious t h a t  t h e ; d i l u t i o n  is adequately rep-  

r e s e n t e d  i n  t h e  bulk samples. 

cond i t ions  can be most e a s i l y  ca l cu la t ed  by assuming t h a t  

t h e  16% d i l u t i o n  condi t ion  was followed (Techman, March 1974)  

and r e s e r v e s  were then weighed accordingly.  This  assumption 

is n o t  p r e c i s e l y  c o r r e c t  for each seam, b u t  on t h e  average,  

t h e  r a w  c o a l  ash content  compared wi th in  a few pe rcen t .  

Therefore ,  t h e  average 

Tables  2 2 ,  23 and 2: show t h e  weighted average w a s h a b i l i t i e s  

of t h e  var ious  s i z e  f r a c t i o n s .  

about 22% of the  p l a n t  feed ( s e e  Table 1 9 )  which i s  about  

what w i l l  occur i n  t h e  maximum coarse  condi t ion dur ing  a c t u a l  

ope ra t ion  i f  a 4" t o p  s i z e  is assumed, s o  t h e  r e s u l t s  a r e  

f a i r l y  accu ra t e .  The p lus  2" m a t e r i a l  was crushed ,  so  it 

appeared i n  the  2" x k" f r a c t i o n ,  when normally about  10 t o  

20% of t h i s  m a t e r i a l  would be r e j e c t e d  from t h e  r o t a r y  

b reake r .  Therefore ,  t h e  2" x k" washab i l i t y  is s l i g h t l y  

conserva t ive .  

The 2" x %'' d a t a  r e p r e s e n t s  

The Y' x 28M f r a c t i o n  w a s  c a l c u l a t e d  by e l imina t ing  t h e  

2" x v' washabi l i ty  from t'ne t 2 8  mesh ma te r i a l .  I t  w a s  

necessary  t o  crush t h e  t o t a l  c o a l  t o  3/4" t o  feed t h e  p i l o t  

p l a n t ,  and t o  produce a r e p r e s e n t a t i v e  amount of f i n e s .  

Even wi th  t h e  crushing average f i n e s  content  was only 25% 

which was lower than t h e  p red ic t ed  35% value.  Since t h e  

*See Explanatory Note (1). 



TABLE 22 

WT. AVERAGE WASHABILITY 

Cumulative Floats Cumulative Sinks Maximum Wt . Ash 

i S.G. (%) (%) Wt.% Ash% Wt.% Ash% 

f 0.1 S.G. 
Corrected 
to 1 .8  

S.G. Float 

- 

M I N I N G  

2.91 
5.18 
6.63 
7.63 
8.45 
9.20 
9.84 

11.32 
12.86 
51.43 

S C H E M E  " A "  

91.22  
77 .50  
70.62 
67 .16  
65.07 
63 .61  
62 .53  
60.45 
58.64 

1 . 3  
1.35 
1 .4  
1 .45  
1.5 
1 .55  
1 . 6  
1.7 
1 . 8  

+1.8 

1 . 3  
1 .35  
1 . 4  
1 . 4 5  
1 .5  
1 .55  
1 . 6  
1 .7  
1 . 8  

+1.8 

-- 

M I N I N G  

6.96 
15.85 

7 . 3 3  
3 .89  
2 . 2 5  
1 . 5 0  
1 .07  
2 .14  
1 .84  

57 .17  

100.00 

8 . 7 8  
13.72 

6 .88  
3 .46  
2.09 
1 . 4 6  

2 .91  
6.63 

11 .39  
16.08 
21.36 
27.19 
31.36 

2 .08  1 38.08 
46 .36  

S C H E M E  " C "  

8.78 
22.50 
29.38 
32.84 
34.93 
36.39 
37.47 
39.55 
41.36 

100.00 

22.81  
11.67 30 .14  
15 .51  34.03 
21.87 36.28 
27.90 37 .78  
32.10 38.85 
39.86 40 .99  
49.15 42.83 
84.16 100.00 

2.94  
5.27 
6.89 
7.87 
8.28 
9.48 

10.10 
1 1 . 6 3  
13 .23  
53 .50  

93.04 
77.19 
69 .86  
65.97 
63.72 
62 .22  
61 .15  
59.01. 
57.17 

56 .10  
64.86 
70.07 
72.85 
74 .50  
75 .59  
76.37 
77.67 
78.64 

63.3 
33.6 
1 9 . 6  

9.9 
1 1 . 2  

9 . 4  

57.28 
67 .75  
73 .61  68 .7  
77.04 
79.25 
80.23 
81.07 
E2.58 9 . 3  
84.16 



Ash Cumulative Floats Cumulative Sinks 

S.G. (%) (%) Wt.% Ash% Wt.% Ash% 
Maximum Wt . 

1.3 
1.35 
1 . 4  
1 .45  
1.5 
1.55 
1 . 6  
1 . 7  
1 .8  

+1.8 

+ 0.1 S.G. 
Corrected 
to 1.8 

S.G. Float 

- 

25.16  
12 .97  
1 1 . 5 7  

7.57 
3 .26  
1 . 0 3  
1 . 5 9  
2.18 
2 .18  

31.59 

100.00 

42.38 
50 .03  
59.19 
67.12 
70 .91  
7 3 . 2 4 ,  
75.07 
77.44 
79.60 

M I N I N G  S C H E M E  

51.7 
35.6 
21 .0  
11 .5  

8 . 3  
6.4 

I 
1.3 
1 .35  
1 . 4  
1 . 4 5  
1 .5  
1 .55  

21 .69  
13 .94  
1 3 . 1 1  

8 .46  
3 .56  
2 .06  

1 . 6  
1 . 7  
1.8 

+1.8 

1 . 6 8  
2 .17  
2.22 

31 .11  
I 1 100.00 

2.35 
5 .89  

1 0 . 2 3  
1 4 . 4 3  
21.17 
25.55 
32.19 
38.25 
45 .84  
79 .60  

2.28 
5 . 3 9  
9 .56  

14 .85  
20 .52  
2 5 . 1 1  
31.75 
37.56 
44 .93  
79 .30  

25.16 
38.13 
49.70 
57.27 
60 .53  
62 .46  
64 .05  
6 6 . 2 3  
6 8 . 4 1  

100.00 

21.69 
35 .63  
48 .74  
57 .20  
60.76 
62.82 
64.50 
66.67 
68 .09  

100.00 

2.35  
3 .55  
5.11 
6.34 
7 .14  
7 .11  
8 .32  
9 .30  

10 .46  
32 .31  

2 . 2 8  
3.50 
5 .13  
6.51 
7.38 
7.97 
8 .59  
9 .53  

10 .67  
31.98 

14 .84  
61.87 
50.30 
4 2 . 1 3  
39.47 
37.54 
35.94 
33.27 
31.59 

I 

78.31  
64 .37  
5 1 . 2 6  
42.80 
39.24 
37 .18  
35.50 
33.33 
31.11 

4 0 . 2 1  
47 .74  
5 7 . 5 1  
65.94 
70.07 
12 .55  
74.48 
76.89 
79.30 

~ ~~ 

56.7 
39.5 
22.9 
12 .2  

8 . 6  
6.4 



TABLE 24  

WT. AVERAGE WASHABILITY 

ELK RIVER 28M x 65M / 

I I I I 

- + 0.1 S . C .  
Cor r fc t t  {i 

Cumulative Floats I Cumulative Sinks 

Wt.% Ash% Wt .% Ash% 
Maximum 

S . G .  

M I N I N G  S C H E M E  

to 1.n 
S . G .  Y 1 o ; i l  

“ A ” 

35.25 1 .73  
53.36 2.81 
64.60 3.86 
72.26 4.83 
77.07 5 .71  
79.59 6 .33  
81.42 6.86 
83.79 7.70 
85 .59  8.47 

100  .oo 17.92 

1.3 
1.35 
1.4 
1.45 
1.5 
1.55 
1.6 
1.7 
1.8 

+1.8 

64.75 
46.64 
35.40 
27.74 
22 .93  
20 .41  
18 .51  
1 6 . 2 1  
14 .41  

35.25 
18 .11  
11 .24  

7.66 
4 . 8 1  
2.52 

2.37 
1 . 8 0  

1 4 . 4 1  

1.83 

1.57 
4.62 
8.37 

12 .63  
18 .43  
24.97 
30.07 
36.64 
43.88 
73 .70  

1 .73  
4.92 
8.86 

13 .01  
18.84 
25.29 
30.23 
36.65 
44.13 
74.05 

33.14 
51.69 
63.85 
72.3.8 
77.26 
79.86 
81.76 
84.17 
85.93 

100.00 

M I N I N G  S C H E M E  ” c ” 

1 . 3  
1.35 
1.4 
1.45 
1.5 
1.55 
1 .6  
1 . 7  
1.8 
+1.8 

33.14 
18.55 
12.16 

8 . 3 3  
5 .08  
2.60 
1 .90  
2 .41  
1.76 

14.07 

00.00 I 

1.57 
2 .61  
3.75 
4 .78  
5.67 
6 . 3 0  
6.86 
7 . 7 1  

17 .63  
8.45 

66.86 
48 .31  
36 .15  
27.82 
22.74 
20.14 
18.24 
15 .83  
14 .07  

26.73 
35.21 
43 .58  
52 .02  
56.18 
63 .12  
66.64 
70 .75  
74.05 

25 .59  
33.64 
42.15 
50.97 
58.26 
62.56 
6 5 . 9 1  
70.38 
73.70 

- 

48.8  
30.6 
19.6 

9.7 
7 . 8  
4 . 9  

51 .3  
’32.8 
20.8 
10.0 

8.0 
4.9 

I 
r c 
0 

I 
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COAL QUALITY CONSIDERATION 

washab i l i t y  of t h e  -28 mesh f ines  is somewhat b e t t e r  than 

t h a t  o f  t h e  %'' x 28M f r a c t i o n ,  t h e  c o a r s e r  f r a c t i o n  w i l l  

probably have s l i g h t l y  be t t e r \washab i l i t y  a t  t h e  expense of 

t h e  f i n e r  f r a c t i o n .  Once aga in ,  no adjustments have been 

made t o  t h e  weighted average washab i l i t y  of t h e  f i n e r  f r a c -  

t i o n s  s i n c e  t h e s e  types of c a l c u l a t i o n s  r equ i r e  assumptions 

which may not  be accura te .  

Included as Appendix "C" (F igu res  25 t o  36) a r e  the  washa- 

b i l i t y  and probable e r r o r  curves der ived  from t h e  weighted 

average da ta .  These curves c l e a r l y  demonstrate t h a t  t h e r e  i s  

very  l i t t l e  d i f f e rence  i n  t h e  washab i l i t y  c h a r a c t e r i s t i c s  of 

t h e  c o a l  from mining scheme 'A' t o  scheme ' C ' .  From t h i s  one 

can assume t h a t  s l i g h t  a l t e r a t i o n s  i n  mine planning or d i l u -  

t i o n  w i l l  no t  g r e a t l y  a f f e c t  t h e  p l a n t  ope ra t ion .  

important  than changes i n  washab i l i t y  w i l l  be the  e f f e c t s  o f  

mine planning on t h e  coking c h a r a c t e r i s t i c s  of t h e  coa l .  

More 



COAL QUALITY CONSIDERATION 

( b )  Best Condition: 

Having e s t a b l i s h e d  t h e  aver-& washab i l i t y  f o r  p l a n t  des ign ,  

it is now poss ib l e  t o  determine t h e  b e s t  washabi l i ty  wi th in  

reasonable  l i m i t s  which can be assumed for p l a n t  des ign .  

The b e s t  washab i l i t y  i s  important  i n  t h a t  it w i l l  d i c t a t e  

t h e  s i z e  of t h e  c lean  c o a l  c i r c u i t r y ,  as  w e l l  as  p a r t s  of 

t h e  c o a l  c leaning  equipment. 

s p e c i f i c  g r a v i t y  curves a r e  r e l a t i v e l y  cons t an t ,  only t h e  

weight  percent  of t h e  f r a c t i o n s  w i l l  change. B a s i c a l l y ,  one 

can assume t h a t  a t  t imes  t h e r e  w i l l  be no d i l u t i o n  i n  t h e  

mined c o a l  ( e s p e c i a l l y  when t h i c k e r  seams are being mined) 

and t h a t  t h e  r a w  c o a l  f r a c t i o n s  below 1.80 S.G. a r e  propor- 

t i o n a t e l y  t h e  same. 

Since  t h e  elementary ash ve r sus  

?: 
T a b l e s  25  and 26 show t h e  b e s t  washab i l i t y  a n t i c i p a t e d  dur- 
ing  t h e  E l k  River mining. 

same, and r ecove r i e s  w i l l  be  80 t o  85%. 

The product ash w i l l  remain t h e  

?:See Explanatory Note ( 2 )  
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SIZE 

2” x ?$‘ 
%’‘ x 28M 
28M x 65M 
65M x 0 
2“ x 0 

TABLE 25 

FIT% ASH% 

10 20.75 
55 15.0 
20 14.0 
15 12.5 
100 15.0 

M I N I N G  S C H E M E  ‘ A ‘  

Wt. 

(%) 

18.68 
29.19 
14.64 
7.36 
4.45 
3.11 
2.30 
4.43 
3.05 
11.99 

BEST WASHABILITY 

\ 

ASH C u m u l a t  

(%) WT% 

2.91 18.68 
6.63 47.87 
11.39 62.51 
16.38 69.87 
21.36 74.32 
27.10 77.43 
31.36 79.73 
38.08 84.16 
46.36 88.01 
78.64 100.00 

2” x 3i” 
MAXIMUM 
S.G. 

81.32 
52.13 
37.49 
30.13 
25.68 
22.57 
20.17 
15.84 
11.99 

1.30 
1.35 
1.40 
1.45 
1.50 
1.55 

~ 1.60 

25.46 
35.05 
44.29 
51.17 
56.35 
60.37 
63.98 
70.85 
78.64 

ng F l o a t s  

ASH% 

2.91 
5.18 
6.63 
7.63 
8.45 
9.20 
9.84 
11.32 
12.86 

Cumulative Sinks 

WTX I ASK% 

20.75 
I I 
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IJT ASH Cumylative Floats 

Maximum S . G .  (%) wT% ASH% 

1.30 34.36 2.35 34.36 2.35 
1.35 1 7 . 7 1  5 .89  52 .07  3.55 
1 . 4 0  15 .80  10 .23  67 .87  5 . 1 1  
1 .45  10 .34  14 .43  78.21 6.34 
1.50 4 .45  21.17 82.66 7.14 
1.55 2.64 25.55 85.30 7 .71  
1 . 6  2.17 32.19 87.47 8.32 
1.7 2 .98  38.25 90 .45  9.30 
1.8 2.98 45.84 93.43 10 .46  

+1.8 6.57 79.60 100.00 15.00 

TABLE 26 

REST \~!AE,SIihEILITY 

Cumulative Sinks 

WT% ASH% 

65.64 21.62 
47 .93  27.44 
32 .13  35.89 
21.79 46.08 
17.34 52 .47  
14.70 57 .30  
12 .53  61 .63  

9.55 68.99 
6 .57  79.60 

P.SH 

(Z)  

1 . 7 3  
4 .92  
8.86 

1 3 . 0 1  
18 .84  
25.29 
30 .23  
36.65 
44.13 
80 .32  

28M x 65M 
Cumulative Floats 

WT% ASH% 

37 .71  1 . 7 3  
57.09 2 . 8 1  
69.12 3 .86  
77.32 4.83 
82.47 5 . 7 1  
85.44 6 . 3 3  
87 .40  6 . 8 6  
89.94 7 .70  
91.87 8 . 4 7  

100.00 14 .00  

Maximum S. G. 

1.30 
1.35 
1 . 4 0  
1 . 4 5  
1 .50  
1 .55  
1 . 6  
1 . 7  
1.8 
-1 .8 

WT 

(%) 

37 .71  
19 .38  
12 .03  

8 .20  
5.15 
2.97 
1 . 9 6  
2 .54  
1 . 9 3  
8.13 

Cumula t 

WT% 

62.29 
42 .91  
30.88 
22 .66  
17 .53  
14 .56  
12 .60  
10.06 
8.13 

7e Sinks 

ASH% 

2 1 . 4 1  
28.89 
36.70 
45.26 
53 .00  
59 .01  
6 3 . 5 3  
70.32 
80 .32  
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COAL QUALITY CONSIDERATION 

( c )  Worst Condi t ion:  

The worst  condi t ion  which should  be designed f o r  i s  one i n  

which t h e  raw coa l  is seve re ly  d i l u t e d  ( i . e .  only t h e  

sma l l e r  seams a r e  be ing  mined or t h e  sho t  rock and c o a l  slump 

t o g e t h e r  o f f  of t h e  mine f a c e ) .  The worst  assessment o f  

d i l u t i o n  i n  t h e  Techman, March 1975 r e p o r t  showed 25% by 

weight d i l u t i o n  or an inc rease  of 9%. 

from t h e  d r i l l  ho le  d a t a  w a s  8.5%, t h e r e f o r e  9% i n c r e a s e  i n  

t h e  d i l u t i o n  m a t e r i a l  should adequately cover t h e  worst  design 

condi t ion .  About 50% of t h e  a d d i t i o n a l  d i l u t i o n  w i l l  be  

r e j e c t e d  by t h e  r o t a r y  breaker .  

The s tandard  d e v i a t i o n  

By worst  des ign ,  it i s  no t  implied t h a t  t he  r e f u s e  conveyor 

be  l i m i t e d  t o  t h a t  cond i t ion ,  s i n c e  it can o f t en  be s i z e d  

beyond t h e  r e j e c t s  capac i ty  of t h e  c l ean ing  equipment with 

very l i t t l e  added cos t  t o  the  p l a n t .  The r e f u s e  conveyor 

should be  designed on i t s  own m e r i t s  s i n c e  t h e r e  a r e  condi- 

t i o n s  under which t h e  r e j e c t s  can comprise 100% of t h e  p l a n t  

f eed ,  and t h e  digging ou t  of a r e f u s e  conveyor can be a c o s t l y  

and t ime consuming a f f a i r .  

.'. 
Tables  27 and 28 show the  ad jus t ed  washabi l i ty  f o r  t he  worst 

design condi t ion .  Most of t h e  4.5% inc rease  i n  m a t e r i a l  w i l l  

appear i n  the  2" x q' f r a c t i o n ,  and a small amount i n  t h e  

v' x 28M f r a c t i o n .  No d i l u t i o n  i s  expected i n  t h e  -28M 

f r a c t i o n  because of t h e  ha rd ,  coarse  na tu re  of t h e  sands tone ,  

s i l t s t o n e  and mudstone. 

*See Explanatory Note ( 3 )  
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S I Z E  
2" 1 1 ,  5 
k'' x 28M 
28M x 65M 
65M x 0 

TABLE 27 

WT. % ASH% 
20 71.75 
50 3 5 . 6 1  
1 5  17.92 
1 5  17.70 

Maximum 
S.G. 

1 . 3 0  
1.35 
1 .40  
1 . 4 5  
1.50 
1 .55  
1 .6  
1 .7  
1 . 8  

2 .91  
6.63 

11.39 
16.08 
21.36 
27.19 
31.36 
38.08 
46.36 
96.00 -1.8 

6.19 2.91 
15.87 5.18 
20.72 6.63 
23.16 7.63 
24.63 8 .45  
25.66 9.20 
26.42 9.84 
27.89 1.43 
29.16 12.86 
100.00 71.75 

WORST WASHABILITY 

I 2" x 0 I 100 I 37.50 

W t  . 
( % )  

6.19 
9.68 
4.85 
2.44 
1.47 
1 . 0 3  

.76 
1 .47  
1 . 2 7  

70.84 

1 0 0 . 0 0  

!umulat i. 
WT.% 

93 .81  
84.13 
79.28 
76.84 
75.37 
74.34 
73.58 
7 2 . 1 1  
70.84 

Sinks 
ASH% 

76 .28  
84.30 
88.77 
91 .08  
92.44 
93.34 
93 .98  
95.12 
96 .00  



3s’’ x 28 Mesh 

MAXIMUM 
S.G. 

1.30 
1 .35  
1 .40  
1 .45  
1 .50  
1 .55  
1 . 6  

F l o a t s  
ASH% 

1. I 
1.8 
+1.8 

Cumula t ive  S i n k s  

WT.% ASH% 
1 

-117- 

WT . % 
:%) 

23.85 
12.29 
10.97 
7.17 
3.09 
1 .83  
1 . 5 1  
2.07 
2.07 

35.15 

TABLE 28 

ASH Curnulati 
( % )  WT.% 

2.35 23.85 
5.89 36.14 

1 0 . 2 3  47.11 
14.43 54.28 
21.17 57.37 
25.55 59.20 
32.19 60 .71  
38.25 62.78 
45.84 64.85 
82.00 100 .00  

WORST WASHABILITY 

2.35 
3.55 
5 .11  
6 .34  
7.14 
7 . 7 1  
8.32 
9.30 

1 0 . 4 6  
35 .61  

76.15 
63.86 
52.89 
45.72 
42.63 
40.80 
39.29 
37.12 
35.15 

46 .01  
53.75 
62.78 
70.36 
73.92 
76.09 
77.78 
80.20 
82.00 



COAL QUALITY CONSIDERATION 

( d )  D i lu t ion :  

Because t h e  o r i g i n a l  bulk samples were def ined ,  and t h e  

p re sen t  samples a r e  a l s o  def ined ,  t h e  d i l u t i o n  can be 

assessed  by d i f f e rence  between t h e  two samples. 

t h e  washab i l i t y  of  t h e  d i l u t i o n  is no t  e s s e n t i a l  t o  d e t e r -  

mining t h e  o v e r a l l  washab i l i t y  of t he  Elk River c o a l s ,  it 

can be assessed  as a matter of i n t e r e s t .  Table 29 shows the  

washab i l i t y  of t h e  3/4" x 28M d i l u t i o n  from a d i t  Id: 

Although 

.v. 

The o r i g i n a l  bulk sample compared t o  t h e  present  bulk sample 

was as fo l lows:  

1970 1975 - - 

W t . %  3/4" x 28M 

Ash% 

W t . %  Pa r t ing  E Di lu t ion  

W t . %  Di lu t ion  over 1970 Sample 

( a t  85% ash)  

83.9% 67.1% 

18.30% 21:. 95% 

25.5% 

18.0% 

The f i n e s  f r a c t i o n  of both samples had about the  same 11% 

ash c o n t e n t ,  s o  it is reasonable  t o  assume t h a t  almost a l l  

of t he  d i l u t i o n  appeared i n  t h e  +28 mesh f r a c t i o n .  

c a l c u l a t i o n  is somewhat emperical  s i n c e  each f r a c t i o n  from 

bulk sample t o  bulk sample cannot be  b a l z c e d .  

o v e r a l l  ash balance i s  good so t h e  washabi l i ty  w i l l  be  f a i r l y  

accurate. Note t h a t  t h e  a n t i c i p a t e d  d i l u t i o n  i n  t h e  "Techman 

This  

However, t h e  

?'See Explanatory Note ( 4 )  



MAXINUM 
S.G. 

1.30 
1.35 
1.40 
1.45 
1.50 
1.60 
1.70 
1.80 

+1.80 

TABLE 29 

DILUTION - ADIT # l o  

( 3 / 4 "  x 28 Mesh Frac t ion)  

6.0 
2.8 

82.2 

100.0 

ASH 
(X) 

12.0 
17.0 
23.3 
30.4 
41.0 
46.3 

1 96.0 

20.1 
23.1 

14.6 30.4 
17.4 33.0 

100.0 85.0 

100.0 

85.4 94.3 
82.6 96.0 



COAL QUALITY CONSIDERATION 

Report., September, 1975, p.12" w a s  only 6.2% on Seam 10 

whereas t h e  a c t u a l  d i l u t i o n  was about 18%. 

... ,. 
T a b l e  30 summarizes t h e  d a t a  assumed i n  es t imat ing  t h e  

d i l u t i o n  t o  be 85% ash.  Note t h a t  t h e  inc rease  i n  d i l u t i o n  

compared to t h e  t o t a l  c a l c u l a t e d  d i l u t i o n  assuming t h e  c o a l  

i s  17.5% ash and t h e  new d i l u t i o n  which was added dur ing  t h e  

1975 t e s t i n g  program are very s i m i l a r .  Thus, t h e  assumptions 

concernizg t h e  d i l u t i o n  a r e  indeed c o r r e c t .  Therefore ,  

should f u r t h e r  changes i n  t h e  mine  planning be  made and t h e  

d i l u t i o n  decreases ,  which it may w e l l ,  t he  new washab i l i t y  

can e a s i l y  be  ca l cu la t ed .  

of t h e  d i l u t i o n ,  it w i l l  have almost no e f f e c t  on product  

q u a l i t y ,  and w i l l  r e p o r t  t o  t a i l i n g s  i n  t he  c leaning  c i r c u i t .  

Thus i f  t h e  d i l u t i o n  i n  t h e  p l a n t  feed  decreases  by 5%,  t h e  

p l a n t  recovery w i l l  i nc rease  5%. 

d i l u t i o n  no t  be  backed ou t  of t h e  feed because a 5% i n c r e a s e  

i n  recovery  w i l l  decrease t h e  t a i l i n g s  handl ing f a c i l i t y  by 

15% and a 15% excess  capac i ty  i n  t h i s  area i s  very  inexpen- 

s i v e - i n  terms of t h e  o v e r a l l  p r o j e c t .  A s h o r t f a l l  of 15% i n  

t h e  o v e r a l l  p l a n t  capac i ty  could r e s u l t ,  which would be d i s -  

a s t e r o u s  t o  the  p r o j e c t .  

Because of t he  very heavy n a t u r e  

Techman recommends t h a t  t h e  

?:See Explanatory Note (5) 



SEAM 

L 

3 

4 

6 

7 

8 

9 

10 

1 2  

1 3  

1 4  

1 5  

1 6  

1 7  

1 8  

Average 

W t  . Avg . 
Scheme ' A '  
Scheme ' C ' 

-121- 

TABLE 32 

D I L U T I O N  

(% by W t . )  

I nc rease  
i n  Di lu t ion  
Over 1970-71  
Bulk Samples 

32.4 

8.4 

3.4 

13.4 

2.8 

21.2 

( 7.3 ) 

7.8 

28.7 

46.1 

43.5 

25.3 

34.2 

37 .1  

18.5 

21.0 

20.0 
18 .4  

(") 
T o t a l  

Dilution from 
,em Descr ip t ions  

6.4 

17.6 

21.6 

13.9 

16.0 

38 .1  

18 .0  

22.5 

44.8 

58.9 

48.2 

57.3 

35.4 

26.6 

29.8 

30.3 

30.0 
28.9 

( <:J: 
T o t a l  

: a l cu la t ed  
Di lu t ion  

29.2 

6.5 

15 .1  

9.3 

23 .1  

20.0 

( 0.6 ) 

8.4 

27.0 

58.7 

47.9 

39.7 

32.9 

27.3 

24.7 

24.6 

23.3 
21.8 

*V.ncludes a l l  partings. 

*':Assuming c o a l  has  1:45 S.G. (17.58 Ash) & Rock Di lu t ion  has  2.50 
S.G. (85.0% Ash) 
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4) S i z e  D i s t r i b u t i o n  

I n  order  t o  proper ly  des ign  a washery, t h e  s i z e  d i s t r i b u t i o n  of t h e  

p l a n t  feed must be  accu ra t e ly  assessed .  However, experience has  shown 

i n  t h e  Western Canadian c o a l  i ndus t ry  t h a t  t he  normal methods of 

determining s i z e  d i s t r i b u t i o n  a r e  no t  func t iona l .  A s  a r e s u l t ,  a l l  

t h e  p re sen t  washeries  had undersized f i n e s  c i r c u i t s  i n i t i a l l y .  I n  

o rde r  t o  ensure  t h a t  t h e  same t h i n g  does n o t  occur a t  Elk River ,  t h e  

amount o f  f i n e s  p r e s e n t  i n  the  p l a n t  feed  was es t imated  based on 

Western Canadian c o a l  exper ience ,  and a program l a i d  out  which would 

develop Hardgrove Gr indab i l i t y  d a t a  s u f f i c i e n t l y  t o  confirm those  pre-  

d i c t i o n s .  

It is common i n  t h e  minera l  d re s s ing  i n d u s t r y  t o  use work index t o  

measure t h e  degree of crushing t h a t  w i l l  occur i f  energy i s  app l i ed  t o  

a mineral .  S i m i l a r l y  t h e  Hardgrove G r i n d a b i l i t y  Index i s  a measure of 

t h e  s t r e n g t h  of c o a l  m a t e r i a l s .  

s o f t n e s s  compared with t h e  hard  rocky i n t r u s i v e  m a t e r i a l s ,  t h e  Hardgrove 

Index on h igh  ash coa l s  probably r e f l e c t s  t h e  p r o p e r t i e s  of t h e  rock  

r a t h e r  than t h a t  of t h e  coa l .  Perhaps a b e t t e r  measure of t he  s i z e  

d i s t r i b u t i o n  would be  a tumbler tes t  similar t o  t h a t  of t h e  Harhoff 

drum being developed i n  Germany. A t  any ra te ,  t h e  cur'les developed 

e a r l i e r  p o i n t  ou t  t h a t  some c o r r e l a t i o n  does e x i s t  and Figure 1 8  

developed on o t h e r  Western Canadian coa l s  confirms the  p r e d i c t i o n  t h a t  

t h e  E l k  River blend of coa l s  w i l l  produce 35 t o  40% -28 mesh ( 0 . 6  M M ) .  

Unfortunately,  by i t s  very  c o n t r a s t i n g  

Table  3 1  compares t h e  Gr indab i l i t y  Ind ices  of t h e  1971 bulk samples t o  

those  of 1975. A l l  t h e  seams show reasonable  c o r r e l a t i o n  except  2 ,  3 ,  

4 and 1 2 .  Seam 2 w a s  t o  be dr iven  beyond t h e  oxida t ion  zone and would 

be  expected t o  be  harder .  

i t  would normally be s o f t e r  (and t h e  bulk sample was); however, t he  c o a l  

Seam 3 w a s  sampled n e a r  a s l i g h t  f a u l t  so  
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TABLE 3 1  

SIZE DISTRIBUTION AS A FUNCTION OF G R I N D A B I L I T Y  I N D E X  

SEAM 

2 

3 

4 

7 

7 

8 

9 

10 

1 2  

1 3  

14 

1 5  

1 6  

1 7  

1 8  

1 9  

Average 

' A '  

' C '  

1 9 7 1  
EMR Values 

1 2 4  

1 3 1  

89 

8 1  

1 0 3  

97  

85 

88  

132" 

106 

96  

9 7  

78  

70 

89 

7 1  

96 

97.7 

100.8 

1975 
Bulk Samples 

109 

1 1 8  

1 0  7 

88 

10 6 

93  

84  

82 

g g 3: 

107 

1 0 0  

100 

87 

76  

95  

97  

97 .1  

98 .4  

Estimated 
( % )  -28 Mesh 

47 

59 

46 

30 

45 

33  

27 

26 

38  

46 

39  

39 

29 

22 

35 

37 

37.6 

38.7 

(") The 1 9 7 1  va lue  was high because only  t h e  upper  p a r t  of 

t h e  seam w a s  sampled. 
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SEAM 

2 

3 

4 

6 

7 

8 

9 

10 

1 2  

13 

1 4  

1 5  

16  

1 7  

1 8  

Average 

W t  . Scheme ', 
W t .  Scheme ' I  

Composite 'P 
Composite ' C  

P i l o t  
t 2" 

3versize  

0 

11 .9  

2.0 

0 

0 

7 .1  

0 

0 

3 . 3  

12 .8  

2.6 

7.5 

1.8 

1 6 . 0  

16 .7  

5 .4  

4 . 9  
4.2 

-1'25- 

TABLE 32 

SIZE DISTRIBUTION 

a n t  Feed 
Estimated 
from Wash 

28M x 0 

30.7 

27.7 

45.2 

40.6 

30.8 

14 .3  

27.3 

24 .8  

12 .0  

23.2 

24.5 

35.8 

22.7 

2 4 . 8  

27.5 

21.4 
28.2 

Washabi l i tv  Data 
- 
+3" 

4.5  

7 .7  

4.0 

5.4 

2.9 

8.5 

9 .9  

4.6 

10 .6  

1 7 . 6  

1 3 . 4  

11.1 

13.9  

1 2 . 1  

13 .4  

9 . 3  

8.7 
7 . 9  

6 . 8  
7.8 

- 

- 

9 7 5  
28M x 0 

3 2 . 1  

37.7 

23.8 

33 .2  

41 .9  

23.0 

1 8 . 8  

32.9 

20.6 

17 .0  

17 .6  

18.0 

23.6 

1 4 . 8  

1 9 . 6  

24 .8  

24 .1  
26.3 

21 .4  
28.2 

? r e d i c t e d  

28M x 0 

45 

60 

40 

35 

35 

25 

20 

60 

40 

45 

30 

30 

30 

25 

25 

36 .3  

37.5 

39.5 



COAL QUALITY CONSIDERATION 

q u a l i t y  improved s o  t h e  phys ica l  c o a l  c h a r a c t e r i s t i c s  a l s o  changed. 

The Hardgrove Index should have been cons iderably  h igher .  

sampled i n  a d i f f e r e n t  a r e a ,  so  i t ' s  c h a r a c t e r i s t i c s  a l s o  changed. 

Seam 1 2  was sampled i n  t o t a l  i n  1975,  s o  harder  m a t e r i a l  w a s  in t roduced 

t o  the  sample. 

Seam 4 was 

Table 32  compares t h e  ove r s i ze  and unders ize  from t h e  p i l o t  t e s t s  t o  

t h a t  of t h e  washab i l i t y  da t a .  The  o v e r s i z e  on t h e  p i l o t  t e s t s  con- 

s i s t e d  of t h a t  material which would no t  pass  the  2" feed  b i n  sc reen  

af ter  pounding wi th  t h e  loader  bucket.  

it would be a f a i r  assumption t h a t  up t o  40% of it would be d iscarded  

by a r o t a r y  b reake r .  The 28  mesh x 0 es t imated  value from the  p i l o t  

p l a n t  tests w a s  determined by d iv id ing  t h e  f i l t e r  cake weight by t h e  

t o t a l  c l ean  c o a l  weight.  This  number i s  very  crude,  b u t  it i s  an i n d i -  

c a t i o n  t h a t  t h e  p i l o t  tests produced more f i n e s  than t h e  s i n g l e  crush- 

i n g  t o  3/4" of t h e  c o a l  f o r  washab i l i t y  t e s t i n g  ( i . e .  t h e  f i n e s  conten t  

is more a f u n c t i o n  of handl ing than it is of uniform crushing) .  

After examining t h i s  material, 

After cons ider ing  a l l  of t h e  above mentioned i n d i c a t o r s ,  a judgement 

f a c t o r  was app l i ed  t o  t h e  d a t a ,  and t h e  f i n e s  conten t  pred ic ted .  This  

judgement va lue  assumed t h a t  normal mining p r a c t i c e s  would p r e v a i l  and 

t h a t  t h e  c o a l  would no t  be excess ive ly  grouzed or r ipped  by dozers .  

Table  33 summarizes t h e  s i z e  d i s t r i b u t i o n  i n  the  cu r ren t  washab i l i t y  

d a t a .  During t h i s  program, t h e  coa l  was crushed to produce a more 

r e p r e s e n t a t i v e  s i z e  d i s t r i b u t i o n  and those  r e s u l t s  a r e  shown i n  

Figure 1 9 .  

is 8.7%, and by t h e  n a t u r e  of t h e  rock ,  about 1 0  t o  20% of t h i s  mater- 

i a l  w i l l  r e p o r t  as breaker  re ject .  During t h e  washab i l i t y  tes ts ,  t h i s  

material was no t  d i sca rded ,  so it d i d  in t roduce  s l i g h t l y  more d i l u t i o n  

i n t o  t h e  p l a n t  feed.  The 2" x k'' f r a c t i o n  comprises 22.2% of t h e  p l a n t  

The weighted average amount o f  t2" material i n  scheme ' A '  



TABLE 33 

Seam 

2 

3 

4 

6 

7 

8 

9 

10 

12 

13 

14  

15 

16 

1 7  

18  

Average 

d t .  Avg. ' A  
J t .  Avg. ' C  

Scheme ' A '  

SIZE DISTRIBUTION 

(Based on 1975 Washability Data) 

2 
)versize 
.n Bulk 
iamples 

+2" 

4.5 

7 .7  

4.0 

5.4 

2.9 

8.5 

9.9 

4.6 

10 .6  

17 .6  

1 3 . 4  

11.1 

1 3 . 9  

1 2 . 1  

13 .4  

9 . 3  

8.7 
7.9 

8 .0  

17 .9  

13 .6  

17 .9  

20 .0  

1 3 . 4  

26.7 

24.2 

16 .2  

28 .3  

1 9 . 3  

30.6 

34 .1  

28.9 

28.6 

18.0 

23.6 

22.2 
21.5 

20 .4  

(1) Plant Feed 

$' x 28M 

50.0 

48.7 

58.3 

46.8 

44.7 

50.3 

56.0 

50 .9  

51 .1  

63 .7  

51 .8  

47.9 

47.5 

56.6 

62.4 

5 2 . 4  

53 .5  
53 .1  

49 .4  

!8 x 65M 

4.9 

22.3 

11 .3  

11.1 

1 5 . 1  

1 8 . 9  

1 0 . 3  

9 .4  

8.7 

7 . 4  

7 .0  

11 .9  

1 1 . 3  

9 . 6  

8 . 0  

11.1 

1 0 . 6  
12.1 

9 .8  

j5M x 0 

27.2 

1 5 . 4  

1 2 . 5  

2 2 . 1  

26 .8  

4 .1  

6 .5  

23.5 

11.9 

9 . 6  

10 .6  

6 . 1  

1 2 . 3  

5.2 

11 .6  

13 .7  

1 3 . 5  
1 4 . 3  

1 2 . 4  

(l)The breaker r e j e c t s  w i l l  probably be 10-208 of the t 2 "  

(2)Plan t  feed is normalized t o  100%. 

f rac t ion  



wx 

90 

ELK RIVER SIZE 
DISTRIBUTION CURVE 

. -  

A ._ . 

ELCO MINING LIMITED 
Prepared BY: 
TECHMAN LTD. Jan.176 



COAL QUALITY CONSIDERATION 

feed ,  and i n  p r a c t i c e  t h i s  i s  very high f o r  Western Canadian c o a l s .  

Normally +%'I material comprises less than  10% of t h e  p l a n t  feed;  

however, f o r  des ign  purposes it would be wise t o  use 22% so t h a t  surges  

i n  d i l u t i o n  can e a s i l y  be handled. 

The v' x 28M f r a c t i o n  w i l l  normally comprise 58% of t h e  f eed ,  f o r  

design purposes,  60% should be s u f f i c i e n t .  The f i n e s  f r a c t i o n  only 

c o n s t i t u t e d  24.1% of t h e  f eed ;  however, a h ighe r  f i n e s  content  of 40% 

minus 28 mesh ( 0 . 6  MM) should be assumed f o r  design.  Table 34 summar- 

i z e s  t h e  a n t i c i p a t e d  s i z e  v a r i a t i o n s  i n  t h e  p l a n t  feed. The t o t a l  

p l a n t  surge  c a p a c i t y  should be about 20% and t h i s  should be b u i l t  i n t o  

t h e  coa r se  c o a l  c i r c u i t  s o  t h a t  t h e  su rge  e f f e c t s  of d i l u t i o n  rock do 

no t  i n t e r r u p t  t h e  heavy media cyclone opera t ion .  
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TABLE 34 

SIZE DISTRIBUTION FOR PLANT DESIGN 

P l a n t  
Feed S i z e  

X 

X 

28M X 

6 5  x 

1 11 5 

2 EM 

65M 

0 

Avg . 
Plan  
Feed 

7 
- 

5 8  

20 

1 5  

- 
lax. 
,ars< 
' l a n  
?eed 

22 
- 

53 

1 2  

13 

' i n e  =I-== Capacit  
'lant of All 
'eed 1 S i z e s  

5 1  
I 

:: 1 
22 40 

120 

22 

5 8  

40 
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5 )  Froth F l o t a t i o n  

Froth f l o t a t i o n  tes ts  were conducted a t  10% pulp d e n s i t y ,  and a r eagen t  

level  of 0 .48 l b s . / t o n  (4:l kerosene t o  MIBC), on a l l  the  bulk samples 

taken  during t h e  1 9 7 5  test program. Tests were conducted on 65 mesh x 
0 c o a l  i n  a s t anda rd  WEMCO l abora to ry  c e l l  with a one minute condi t ion-  

i n g  time and ( 2 )  one minute f l o a t s .  The r e s u l t s  of t hese  tests are 

p l o t t e d  as Figure 20 .  I n  gene ra l ,  f o r  t h e  same r a w  c o a l  ash l e v e l ,  t h e  

ash conten t  of t h e  minus 65 mesh c o a l  i s  lower a t  r ecove r i e s  above 75% 

than i t  was f o r  tests conducted on 28  mesh x 0 c o a l  (F igure  21). This  

i s  q u i t e  s u r p r i s i n g  since one normally expec ts  more i n t e r f e r e n c e  from 

t h e  c l ays  and u l t r a  f i n e s  on t h e  f i n e  c o a l  f l o a t s .  Also, Figure 22  

which r e p r e s e n t s  t h e  minus 65 mesh f l o t a t i o n  r e s u l t s  from t h e  p i l o t  

p l a n t  tests, confirms t h a t  t h i s  phenomena is c o r r e c t .  

t h e  product  ash  f a l l s  wi th in  t h e  l abora to ry  curves f o r  r a w  c o a l  ash  

conten ts  below 20%, and for h ighe r  ash con ten t s  t h e  r e s u l t s  a r e  b e t t e r  

than l abora to ry  p r e d i c t i o n s .  Overa l l ,  one can a n t i c i p a t e  a good low 

ash  f i n e  c o a l  product  which is not  t h e  u s u a l  case f o r  Western Canadian 

coa l s .  Froth ash  con ten t s  below 9% are unusual .  To p r o j e c t  t h e  

l abora to ry  and p i l o t  p l a n t  r e s u l t s  compared t o  a c t u a l  p l a n t  ope ra t ion ,  

a f a c t o r  of 0 .5% ash  (I) a t  20% feed ash and 0.75% a t  10% and 15% ash 

should be added t o  t h e  test  da t a .  Recoveries w i l l  in gene ra l  be t h e  

same. The h ighe r  ash content  is a t t r i b u t a b l e  t o  co lder  water  i n  t h e  

f r o t h  c i r c u i t ,  l a r g e r  f l o t a t i o n  cel ls ,  and h ighe r  reagent  l e v e l s  ( t o  

maximize r e c o v e r i e s  a t  a l l  t imes ) ,  and t h e  g e n e r a l  i n f l e x i b i l i t y  of a 

l a r g e  scale commercial opera t ion .  

I n  t h e s e  t e s t s ,  

~~ ~~ ~ ~~ ~ ~ 

(1) This  c o r r e l a t i o n  was developed a t  another  opera t ing  mine i n  Westem 
Canada. 
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FROTH FLOTATION TEST RESULTS (1971) 
PRODUCT ASH v s .  RECOVERY AS A FUNCTION 
OF RAW COAL ASH CONTENT (28 MESHxO COAL) 

L E G E N D  

RAW COAL ASH 
0 < 10% ASH 
0 10 - 15% ASH 
A IS - 20% ASH 
X 20 - 25% ASH 
rn >25%ASH 

24 

20 

I6 

12 

8 

4 

( 

WT. Ye RECOVERY 
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FROTH FLOTATION TEST RESULTS (1975) 
PRODUCT ASH vs. RECOVERY AS A FUNCTION OF RAW COAL 
ASH CONTENT ( PILOT PLANT TESTS ) ( 65 MESH X 0 ) 
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COAL QUALITY CONSIDERATION 

Another phenomena f r equen t ly  observed i n  Western Canadian coa l s  is a 

h ighe r  product ash  content  a t  r ecove r i e s  of 30 t o  40% than a t  recover-  

ies i n  t h e  50 t o  60% range.  

River c o a l s ,  because a l l  t h e  t e s t  r e s u l t s  show much h ighe r  r e c o v e r i e s .  

Figure 23 shows t h e  a n t i c i p a t e d  p l a n t  recovery and product ash  a t  

va r ious  r a w  c o a l  ash conten ts .  

f o r  purposes of product  eva lua t ion  i s  shown as a box wi th in  t h e  

curves. These curves assume t h a t  t h e  th i ckene r  i s  covered, o therwise ,  

with a -3OOC p l a n t  feed  and +2OC water, f r o t h  f l o t a t i o n  is p r o h i b i t i v e  

and r ecove r i e s  are very  poor. If raw c o a l  s to rage  s i l o s  are used ,  t h e  

p l a n t  feed  may no t  be exposed t o  t h e  seve re  co ld  t h a t  open s t o r a g e  

r e c e i v e s ,  and t h i c k e n e r  covers a r e  no t  r e q u i r e d .  

This  has  no t  been observed on t h e  Elk 

The probable  a r e a  of p l a n t  opera t ion  
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COAL QUALITY CONSIDERATION 

6 )  Product Evalua t ion  

The most important  f a c t o r  i n  p repa ra t ion  p l a n t  design i s  t h e  q u a l i t y  

of product which must be produced. Too seve re  product s p e c i f i c a t i o n s  

cause d r a s t i c  decreases  i n  recovery and cause what should be  good pay- 

ing  mines t o  loose  money. 

i n  Western Canada l o s t  money during t h e i r  e a r l y  yea r s  of opera t ion  and 

had t o  raise t h e i r  product ash l e v e l  t o  meet con t r ac t  tonnages. 

cases t h e  w a s h a b i l i t y  d a t a  i n d i c a t e d  t h a t  a low ash product could be  

achieved a t  a high recovery.  

Three of t h e  f i v e  m e t a l l u r g i c a l  coa l  mines 

I n  a l l  

The washab i l i t y  of t h e  E l k  River c o a l  should no t  r e f l e c t  t h e s e  problems 

s i n c e  d i l u t i o n  and opera t ing  cond i t ions  have been adequately assessed .  

f i g u r e s  25 t o  30 i n  Appendix C were used t o  a s s e s s  t h e  product q u a l i t y .  

Table 31 shows t h e  product eva lua t ion  for t h e  average condi t ion.  The 

weight percent  and ash percent  of t h e  va r ious  f r a c t i o n s  were no t  

a l t e r e d  according t o  s i z e  d i s t r i b u t i o n  ( a s  ou t l ined  on page 130) s i n c e  

such an a l t e r a t i o n  would r e q u i r e  r e c a l c u l a t i n g  t h e  washab i l i t y  d a t a .  

Thus, t h e  product  ash  and y i e l d  can be der ived  from t h e  probable e r r o r  

curves  i n  Appendix C. Since t h e  coa l  w i l l  be  f i n e r  than  what is shown 

i n  Table 35, t h e  probable  e r r o r  va lues  have been chosen on t h e  conser-  

v a t i v e  s i d e  s o  t h a t  t h e  product eva lua t ion  i s  no t  erroneously low. 

Also,  t h e  probable  e r r o s  have not  been chosen using t h e  convent iona l  

Dutch S t a t e  Mines formulas r e l a t i n g  t o  p a r t i c l e  s i z e  d i s t r i b u t i o n ,  

s i n c e  these formulas d o n ' t  account for t h e  shape of t h e  coa l  p a r t i c l e s  

( f l a t  i n s t e a d  of c u b i c a l )  or f o r  t he  amount of near  g r a v i t y  m a t e r i a l  

p re sen t .  Western Canadian c o a l  experience i n d i c a t e s  t h a t  probable  

errors approaching t h e  ca l cu la t ed  e r r o r  are seldom achieved,  e s p e c i a l l y  

i n  heavy media cycloncs.  Perhaps t h e  n e a r  g r a v i t y  material produces 

a middlings bed i n  the  heavy media cyclone which causes  a hindered 

s e p a r a t i o n  effect  j u s t  as it does i n  t h e  hydrocyclone. 



SIZE WT. RAW COAL SPECIFIC PROBABLE 
FRACTION (%) ASH % GRAVITY CUT ERROR CIRCUIT EQUIPMENT 

M I N I N G  S C H E M E  " A "  

PRODUCT Y I ~ L I J  
ASH % il 

Heavy Media Bath 

Heavy Media Cyclones 

Compound Water Cyclones 

Fro th  F l o t a t i o n  

Combined Product 

1.55 0.04 

1.55 0.08 

1.70 0.15 

M I N I N G  S C H E M E  " C  

10.04 3c .  3 

8.65 60 .  t 

8.0 7 5 . j  

Heavy Media Bath 

Heavy Media Cyclones 

Compound Water Cyclones 

Froth F l o t a t i o n  

Combined Product 

9.65 

4" x Y' 
y' x 28M 

28M x 65M 

65M x 0 

2" x 0 

7 5 . ! !  

1.55 0.04 10.8 

1.55 0.08 8.75 

1.70 0.15 8 .0  

8 

(Assuming t h e  Same Product Ash 

I I 

3%.!, 

fJ1 
~. , 5 .  :. 

Heavy Media Bath 

Heavy I k d i a  Cyclones 

Compound Water Cyclones 

Froth F l o t a t i o n  

Combined Product 

4" + I1  21.2 

y' x 28M 52.6 

28M x 65M 12.0 

65M x 0 1 4 . 2  

2" x 0 100.0 

4" x 0 

Js" x 28M 

28M x 65M 12.0 

65M x 0 14.2 

2" x 0 100.0 32.8 

53.5 

32.0 

17 .6  

1 7 . 4  

32.8 

9.55 1 , . ' I  

1.52 

1.54 

1.70 

0.04 10.4 3 ' . 5  

0.08 8.65 G P . 2  

0.15 8.0 75.5 

9.65 76.0 

9.0 5 5 . 3  

I 
i 
w 
m 
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The t h e o r e t i c a l  versus  a c t u a l  probable e r r o r s  a r e  as fol lows assuming 

t h e  t h e o r e t i c a l  va lues  are ca l cu la t ed  using t h e  Dutch S ta te  Mines 

formulas : 

Heavy Media Vessel (1 .55  S . G . )  

e = 0.017 d - 0.05 
P P 

= 0.021 

Heavy Media Cyclone (1 .55  S . G . )  

e = 0.027 d - 0.01 
P P 

= 0.034 

0.027 (1 .55  MM) - 0.01 

Compound Water Cyclones 

e = 0.12 is t h e  b e s t  repor ted  
P 

sepa ra t ion  for a Western 

Canadian c o a l  prepara t ion  

p l a n t .  

Theore t i ca l  Actual 

Heavy media v e s s e l  0 . 0 2 1  0 . 0 4  

Heavy media cyclone 0.034 0.08 

water cyclone 0.12 0.15 

Two-stage compound 
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P a r t  o f  t h e  j u s t i f i c a t i o n  f o r  using probable e r r o r  values  approximately 

double t h e  t h e o r e t i c a l  values  is t h a t  t h e  t h e o r e t i c a l  values  a r e  always 

based on a system ad jus t ed  f o r  a uniform feed with no misplaced mater- 

i a l  ( i . e .  no f i n e s  i n  t h e  heavy media cyclone c i r c u i t ) .  

I n  t h e  case of a heavy media v e s s e l ,  it is  impossible t o  account f o r  

t h e  imperfect mixing ( v a r i a t i o n  i n  media dens i ty )  across  t h e  v e s s e l ,  

and t h e  effects of poorly s i z e d  magnet i te .  

n e t i t e  i n  Western Canada is Craigmont Mines, which does not  produce a 

graded s i z e d  dense media such as one would purchase i n  t h e  Eas te rn  

United S ta tes .  I n  a d d i t i o n  t o  t h e  above problems, t h e  heavy media 

cyclones are u s u a l l y  adapted t o  an optimum amount of r e fuse  and over- 

flow and wide v a r i a t i o n s  i n  r e f u s e  volume ( i . e .  20% by weight rejects 

t o  50% r e j e c t s )  cause t h e  cyclones t o  perform i n e f f i c i e n t l y .  Also, 

because of t h e  f i n e  na tu re  of t h e  Western Canadian coa l s ,  misplaced 

material ( i . e .  minus 28 mesh coa l )  is always present  i n  v a r i a b l e  amounts 

i n  t h e  heavy media cyclone c i r c u i t ,  which tends  t o  a c t  a s  media thereby 

changing t h e  s e p a r a t i o n  specif ic  g r a v i t y  as w e l l  as hindering sepa ra t ion  

by inc reas ing  t h e  v i s c o s i t y  of t h e  media. 

c o a l  seams have very l i t t l e  c lay  conten t  which a l s o  increases  t he  media 

v i s c o s i t y .  

are o f t e n  common among Western Canadian coa l s .  

magnet i te  consumption (sometimes g r e a t e r  than 1 5  pounds per  ton of 

c lean  c o a l ) ,  many of t h e  Western Canadian c o a l  opera tors  have reduced 

t h e i r  media t o  c o a l  r a t i o  from 5 : l  which i s  normal, t o  as low as 3k:l  

so t h a t  media recovery is much e a s i e r .  A t  reduced r a t i o s ,  any surges  

i n  r e j e c t s  i n  t h e  heavy media cyclone c i r c u i t  w i l l  a c t u a l l y  plug the  

cyclones.  

i a t e d  with t h e  opera t ion  of a heavy media p l a n t  t i a r ran t  conserva t ive  prob- 

a b l e  error and design condi t ions  when a s ses s ing  t h e  p l a n t ' s  c a p a b i l i t y  t o  

c lean  coal .  Therefore ,  t h e  average p l a n t  product ash may n o t  be t h e  most 

economically d e s i r a b l e  product.  

The only source of mag- 

For tuna te ly ,  t h e  E l k  River 

Only seams 7 ,  1 2 ,  14D and 1 7  have f i n e  bands of c lay  which 

Because of the  high 

Disregarding opera tor  e r r o r ,  t h e  t e c h n i c a l  problems assoc- 
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I n  add i t ion  t o  t h e  average product ,  it i s  important t o  r e a l i z e  t h e  

f l e x i b i l i t y  of heavy media c o a l  c leaning  equipment. 

Tables  36 and 37 show t h e  lowest c leaning d e n s i t y  (based on reaching  

t h e  20% near  g r a v i t y  m a t e r i a l  beyond which sepa ra t ion  becomes formid- 

a b l e  according t o  BIRD) and the  h ighes t  c leaning dens i ty .  The lowest  

d e n s i t y  y i e l d s  an 8.3% ash product  w i t h . a  55% recovery i n  mining 

scheme ' A '  whi le  t h e  h igher  d e n s i t y  y i e l d s  a 9.5% ash product a t  61% 

recovery.  The s p e c i f i c  g r a v i t y  of 1 .6  w a s  chosen as the  h i g h e s t  prac- 

t i c a l  ope ra t ing  d e n s i t y  because t h e  ash ,  above t h i s  d e n s i t y ,  i s  greater 

than  35%, s o  very  l i t t l e  i nc rease  i n  recovery would r e s u l t  i n  a much 

h ighe r  product ash .  

A s  examples, 

The average washab i l i t y  i n d i c a t e s  t h a t  a product  ash of 9.0% can be 

produced a t  about 59% recovery with a feed ash of 33%. 

from t h e  c a l c u l a t i o n s  changing t h e  mining scheme ' C '  had almost no 

effect on t h e  recovery or ash. 9.0% ash  

product can be  achieved;  however, p a s t  experience i n  t h e  E l k  Val ley 

has  been t h a t  a 9.5% product  i s  more v i a b l e  with no p e n a l t i e s  i n  t h e  

c o n t r a c t  u n t i l  10.0%. 

and "greenhorn" ope ra to r s  can be  covered. A l s o ,  t h e  f r o t h  f l o t a t i o n  

product  could e a s i l y  inc rease  t o  1 2 %  ash which would r e s u l t  in a product  

ash inc rease  of about 0.45% as is demonstrated i n  Table 38. 

A s  can be  seen 

I t  looks poss ib l e  t h a t  a 

I n  t h i s  way, t h e  inhe ren t  problems of equipment 

I n  summary, a reasonable  product for E l k  River c o a l  would be as 

fol lows : 

Ash - 9.5% - with no pena l ty  u n t i l  10.0% 

V o l a t i l e  Matter - 20-23% (scheme ' A ' )  

19-22% (scheme ' C ' )  

Free swe l l ing  index - 5% with no penal ty  u n t i l  t h r e e  

shipments are a t  f a u l t  i n  a y e a r  

Sulphur - 0.6% a f t e r  t h e  f i rs t  shipment is f a u l t e d .  



TABLE 36 

SIZE WT . 
FRACTION (a  CIRCUIT EQUIPMENT 

P R O D U C T  E V A L U A T I O N  

ELK RIVER 

(MINIMIZING PRODUCT ASH) 

RAW COAL SPSCIFIC ' PROBABLE PRODUCT YIELD 
ASH % GPAVITY CUT ERROR ASH % (0 

1.50 

1.48 

1.60 

M I N I N G  S C H E M E  " A "  

0.04 9.8  34.5 

0.08 7.75 55.5 

0.15 7.3 71.5 

9.65 75.0 

8 .3  55 .1  

Heavy Media Bath 

Heavy Media Cyclones 

Compound Water Cyclones 

Fro th  F l o t a t i o n  

Combined Product 

1.50 

1.48 

1.60 

M I N I N G  S C H E N E  " C "  

0.04 10.2 

0.08 7.75 

0.15 7.3 

9.55 

8.4 

Heavy Media Bath 

Heavy Media Cyclones 

Compound Water Cyclones 

Froth F l o t a t i o n  

Combined Product 

4" y 
v' x 28M 

28M x 65M 

65M x 0 

2" x 0 100.0 

51.4 

32.3 

17.9 

1 7 . 7  

33.0 

4'1 x k" 
Y' x 28M 

28M x 65M 

65M x 0 

2" x 0 100.0 

53.5 

32.0 

17.6 

17.4 

32.8 

I I 

~ 

35.5 

55.5 

71.5 

75.0 

56.5 



TABLE 37 

SIZE R A W  COAL 
FRACTION CIRCUIT EQUIPMENT 

P R O D U C T  E V A L U A T I O N  

ELK RIVER 
( MAXIMIZING RECOVERY) 

SPECIFIC PROBABLE' PRODUCT YIELD 
GRAVITY CUT ERROR ASH ( X )  

Heavy l i e d i a  Ba th  

Heavy Media Cyclones 

Compound Water Cyclones 

F r o t h  F l o t a t i o n  

Combined P r o d u c t  

M I N I N G  S C H E M E  " C "  

Heavy Media Bath 

Heavy Media Cyclones 

Compound Water Cyclones 

F r o t h  F l o t a t i o n  

Combined P r o d u c t  

M I N I N G  S C H E M E  " A "  

I 
4" x YV 22.2 51.4 1.60 0.04 

?I" x 28E1 53.7 32.3 1.60 0.08 

28M x 65M 10.6 17.9 1.80 0.15 

65M x 0 13.5 17.7 

100.0 33.0 

21.2 53.5 1.60 0.04 4" 

%" x 28M 52.6 32.0 1.60 0.08 

28M x 65M 12.0 17.6 1.80 0.15 

65M x 0 14.2 1 7 . 4  

100.0 32.8 

11.5 

9.2 

8.65 

9.65 

9.5 

38.2 

63.5 

7 8 . 7  

75.0 

61.0 

6L.0 

7 9 . 0  

75.0  

Ih*2 



TABLE 38 

P R O D U C T  E V A L U A T I O N  

ELK RIVER 

I SIZE RAW COAL 
FRACTION CIRCUIT EQUIPMENT 

PRODUCT YIELD 
ASH % (%) 

Heavy Media Bath 

Heavy Media Cyclones 

Compound Water Cyclones 

F r o t h  F l o t a t i o n  

Combined P r o d u c t  

4" x y' 7 51.4 10.4 36.5 

k'' x 28M 58 32.3 8.65 60.7 

28M x 65M 20 17.9 8.0 75.7 

65M x 0 15  17.7 9.65 75.0 

2" x 0 100 28.6 8 .75  64.2 

Heavy Media Bath 

Heavy Media Cyclones 

Compound Water Cyclones 

F r o t h  F l o t a t i o n  

Combined P r o d u c t  

4" y e  7 51.4 10.4 

+'' x 28M 58 32.3 8.65 

28M x 65M 20 17.9 8.0 

65M x 0 15  17.7 12.0 

36.5 

60.7 

75.7 

85.0 

2" x 0 100 28.6 9.2 65.7 
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Figure 24  desc r ibes  t h e  y i e l d  as a func t ion  of raw coa l  ash and 

product  ash.  This  f i g u r e  was developed by p l o t t i n g  t h e  product ash 

and recovery from t h e  average washabi l i ty  cond i t ions ,  then c a l c u l a t i n g  

the  d i l u t i o n  m a t e r i a l  decrease a t  lower p l a n t  f eed  ash.  

ash is assumed t o  be  85% down t o  a raw c o a l  ash content  of 20%. A s  

an example, t h e  recovery a t  20% raw c o a l  ash f o r  a 9.0% ash product  

is c a l c u l a t e d  as fo l lows:  

The d i l u t i o n  

33 x 100 = 2 O X  t (100 - X) 85 

X = 80% (Coal remaining a f t e r  d i l u t i o n  i s  excluded) 

Recovery = 58.8% ( a t  33% R.C. Ash) 

0.8 ( a t  20% R.C.  Ash) 

A t  a 20% feed ash ,  73.5% recovery i s  a very  reasonable  recovery number. 

The curve f i t s  t h e  Kaiser and Card ina l  River d a t a ,  and t h e  p ro jec t ed  

Gregg River d a t a .  
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Conclusion 

The 1975 E l k  River d r i l l i n g  and bulk sampling program confirmed t h a t  

t h e  q u a l i t y  of c o a l  i n  t h i s  a r e a  i s  very good. 

amount of d i l u t i o n  which w i l l  be  added during mining, with a feed ash 

of 33%, a 9.0 t o  9.5% a s h  product can be  produced a t  about 60% 

recovery.  Minor problems of l c c a l i z e d  high su lphur  and phosphorous can 

be  overcome by b lending .  

ienced i n  t h e  coa r se  c o a l  c i r c u i t ,  b u t  t h e  rest of t h e  p l a n t  sholild 

have a f a i r l y  cons t an t  feed .  

Even with the  high 

Fluc tua t ion  i n  p l a n t  feed  ash w i l l  be  exper- 

Overa l l ,  t h e  program was conducted smoothly according t o  plan,  and t h e  

results i n d i c a t e  t h a t  t h e  Elk River Coal proper ty  w i l l  be  one of t h e  

b e s t  of t h e  r e c e n t l y  proposed p r o p e r t i e s  for developrent .  
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Recommendations 

1) G r i n d a b i l i t y  Index appears t o  be  a v i a b l e  method of c o r r e l a t i n g  

t h e  s i z e  d i s t r i b u t i o n  of unoxidized c o a l  a t  a constant  ash l e v e l  from 

proper ty .  An a t tempt  should be made t o  develop t h e  d a t a  i n  

conjunct ion with an e x i s t i n g  mine s o  t h a t  t h e  s i z e  d i s t r i b u t i n n  

f a c t o r s  can be  c o r r e l a t e d  with rea l  mining condi t ions .  Perhaps an 

approach should be made t o  Fording River Coals t o  exchange g r ind -  

a b i l i t y  in format ion .  

Mining t o  s i z e  t h e i r  p l a n t  feed and develop g r i n d a b i l i t y  informa- 

t i o n  on t h e i r  product .  

adopted a t  Elk River would r e f l e c t  t h e  a c t u a l  mining condi t ions  

I t  should a l so  ensure  conserva t ive  des ign  s i n c e  Fording River  mine 

t h e i r  c o a l  wi th  r i p p e r  dozers ,  f r o n t  end loade r s ,  or a d r a g l i n e ,  

which should  prodace more f i n e s  than  an hydrau l i c  shovel .  An 

even b e t t e r  approach may be t o  run  tumbler t e s t s  i n  t h e  Harhoff 

drum which has  been used i n  Germany. 

Fording may be  i n t e r e s t e d  i n  a l lowing E lco  

This  would ensure t h a t  s i z e  d i s t r i b u t i o n  

2 )  Should t h e  composite samples t u r n  ou t  t o  be t h e  only b a s i s  on which 

S t e l c o  w i l l  accept  t h e  E l k  River d a t a ,  then  another  composite 

sample should be assembled and washed a t  a d i f f e r e n t  l abora to ry  t o  

r e c t i f y  t h e  d i sc repanc ie s  which appeared i n  the  c u r r e n t  b u l k  tests.  

After  eva lua t ing  a l l  t h e  o the r  t es t  r e s u l t s ,  t h e  average2 d a t a  

should be  more meaningful,  and hopefu l ly  a r e r u n  should not  be 

necessary.  

3 )  The a s s o c i a t i o n  of t h e  f u s i n i t e  with t h e  v i t r i n i t e  should b e  e s t ab -  

l i s h e d  f o r  a l l  t h e  E l k  River c o a l  seams. Perhaps t h e  v i t r i n i t e ,  

f u s i n i t e  concen t r a t ion  versHs s p e c i f i c  g r a v i t y  f o r  a f e w  t y p i c a l  

seams such as 2 ,  4, 7 ,  10 ,  12 and 18 would be  u s e f u l  i n  determining 



-111 1 -  

CONCLUSICN AND RECOMMENDATIONS 

what t h e  c u t  p o i n t  should be f o r  p repa ra t ion  p l a n t  opera t ion .  

The cut  p o i n t  may be  d i c t a t e d  by o the r  f a c t o r s ;  however, t h e s e  

r e s u l t s  may show t h a t  a 1.60 S.G. c u t  on t h e  upper seams would 

produce a b e t t e r  q u a l i t y  product f o r  coking than a 1 . 5 0  S .G.  c u t  

po in t .  

4) P r o b a b i l i t y  e r r o r  curves should be  developed on the  1975 washab- 

i l i t y  d a t a  f o r  f u t u r e  r e fe rence  and quick eva lua t ions  of t h e  

effect  o f  changes i n  mining schemes on t h e  product .  These curves  

were n o t  supp l i ed  by B i r t l e y  because they  c o m i d e r  t h e  Dutch S t a t e  

Mines informat ion  as c o n f i d e n t i a l .  They can, however, be  supp l i ed  

by Cyclone Engineering S a l e s ,  who have a computer program t o  do 

t h e s e  types of curves .  

5 )  A breake r  t e s t  should be  run on a f r e s h  sample of E l k  River c o a l  

t o  determine what amount of m a t e r i a l  w i l l  be r e j e c t e d  p r i o r  t o  t h e  

p l a n t .  

During t h e  b reake r  t es t ,  ash should be run on t h e  feed  and 

products .  

(which Techman does not  expec t )  a washab i l i t y  should be run. 

About 20 t ons  of c o a l  should be  run through e i t h e r  t he  Fording 

River or  Byron Creek  C o l l i e r i e s  breaker  s t a t i o n s .  

assumptions w i l l  have t o  be made as t o  the  v a l i d i t y  of t e s t i n g ,  

and t h e  r e s u l t s  w i l l  no t  have t o  be s c a l e d  up t o  commercial s i z e .  

This  w i l l  a l s o  he lp  t o  r e f i n e  t h e  e x i s t i n g  p l an t  f eed  d a t a .  

If  an apprec iab le  amount of c o a l  is found i n  t h e  r e j e c t s  

In t h i s  way, no 

6) A p i l o t  test  should be  run on two-stage compound water cyclone 

c i r c u i t  (composite sample) so t h a t  t h e  a c t u a l  performance of such 

a c i r c u i t  can be  b g t t e r  ca l cu la t ed .  
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Suggested Flowsheet Changes 

A s  a r e s u l t  of t h e  c o a l  q u a l i t y  work i n  t h i s  r e p o r t ,  some suggested 

r e v i s i o n s  of t h e  o r i g i n a l  Techman f lowsheet  a r e  i n  o rde r .  

F i r s t l y ,  t h e  concept of a hard coa l  and s o f t  c o a l  s e c t i o n  of t h e  p l a n t  

is no t  a good one because of t h e  v a r i a b i l i t y  i n  s o f t n e s s  of t h e  coa l .  

All t h e  c o a l  should be cleaned i n d u p l i c a t e  c i r c u i t s  or i n  a s p l i t  

o f f  of t h e  main p l a n t  f eed  conveyor. 

because a t  such l a r g e  tonnages d i s t r i b u t i o n  t o  a s i n g l e  c i r c u i t  

causes poor space u t i l i z a t i o n  and reduces t h e  f l e x i b i l i t y  of t h e  p l a n t  

(i.e. p a r t  of t h e  p l a n t  c a n  be  maintained while  t h e  o t h e r  p a r t  oper- 

ates when p a r a l l e l  c i r c u i t s  are employed). 

d rye r s  i n s t e a d  o f  one i s  very v a l i d  i f  t h e  d rye r s  must be c o a l  f i r e d .  

If gas  i s  a v a i l a b l e ,  a s i n g l e  d r y e r  i s  t h e  cheapest  approach. Operat- 

ing  a p u l v i z e r  system f o r  one l a r g e  c o a l  f i r e d  dryer  i s  more d i f f i c u l t  

because of i nhe ren t  problems of l a r g e  scale equipment. 

Para l le l  c i r c u i t s  are d e s i r a b l e ,  

The i d e a  of two thermal  

The r a w  c o a l  b lending  beds should be maintained using conveyors 

"Coleman" f e e d e r s ,  and f r o n t  end loaders  because of f l e x i b i l i t y  and 

high a v a i l a b i l i t y  of t h e  sma l l e r ,  w e l l  proven equipment. Raw coa l  

s i l o s  a r e  no t  d e s i r a b l e  unless  they a r e  used a s  a surge b i n  f o r  p l a n t  

feed ( i . e .  8000 ton  capac i ty )  s i n c e  the  surge  between t h e  p l an t  and 

t h e  mine cannot always be con t ro l l ed .  Also,  l a r g e  s t a c k e r  rec la imers  

a r e  no t  d e s i r a b l e  because of t h e i r  complexity and poor performance 

when opera ted  cont inuously i n  cold c l ima tes .  Because t h e r e  is no 

shor tage  of space a t  E l k  River ,  t h e  ground should be u t i l i z e d  i n i t i a l l y .  

If it i s  not  and covered s to rage  i s  i n s t a l l e d ,  it may be very d i f f i c u l t  

t o  convince e n v i x n m e n t a l i s t s  t h a t  open s to rage  i s  necessary a t  a 

l a te r  d a t e  should it become so.  The Department of Environment i n  

Alber ta  is a l r eady  very  r e l u c t a n t  t o  a l low any open s to rage  of coa l .  
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Because t h e  d i l u t i o n  appears t o  be t h e  s i n g l e  most c o n t r o v e r s i a l  and 

d i f f i c u l t  f a c t o r  i n  determining t h e  performance of t h e  E l k  River 

p repa ra t ion  p l a n t ,  a l a r g e  j i g  should be considered as a v i a b l e  primary 

rock remover, e s p e c i a l l y  s ince  water  f o r  t h e  c i r c u i t  w i l l  be a v a i l a b l e  

from the  hydrau l i c  mine c o a l  feed .  If a l l  t h e  coa l  i s  f ed  f i rs t  through 

a j i g ,  only one r o t a r y  breaker  would be r equ i r ed  ( i . e .  8" openings) .  

The j i g  would ope ra t e  as a s c a l p e r  ( i . e .  1.6-1.8 S.G. c a t ) .  Then t h e  

j i g  concent ra te  should be crushed t o  2" and screened a t  28 mesh 

(0 .6  MM). 

cyclones,  and t h e  heavy media ba th  would be  e l imina ted .  

would be cleaned i n  a c i r c u i t  similar t o  t h a t  p resented  i n  t h e  March 

1975 Techman r e p o r t .  

t h a t  t h e  heavy media v e s s e l  c i r c u i t  would be  e l imina ted ,  t h e  breaker  

s t a t i o n  would only r e q u i r e  one r o t a r y  b reake r ,  and the  q u a l i t y  of 

c o a l  f ed  t o  t h e  p repa ra t ion  p l a n t  would be  uniform s o  t h a t  a more 

p r e c i s e  and perhaps lower product ash could e a s i l y  be achieved. 

a d d i t i o n ,  j i g s  a r e  w e l l  known i n  Germany, and f a m i l i a r i z a t i o n  of t h e  

owners with t h i s  type  of coa l  c leaning  p l a n t  w i l l  be much e a s i e r .  

The 2" x 28M c o a l  could then  be  cleaned i n  heavy media 

The f i n e  coa l  

The obvious advantages of such a c i r c u i t  would be 

I n  

If a f i n e  c o a l  cen t r i fuge  is des i r ed  (we do no t  recommend t h e i r  u s e ) ,  

t h e  CMI modified EB-36 shown i n  t h e  pre l iminary  Kaiser flowsheet 

(meeting of February 13th)  should be rep laced  by a Bird s o l i d  bowl 

(screw type)  c e n t r i f u g e  with ceramic l i n e r s  s i m i l a r  t o  t h e  proven 

model i n  use a t  Card jna l  River Coal Ltd. 

is t h a t  baske t  l i f e  is poor and maintenance is h i g h .  The product 

moisture  w i l l  be 1 8  t o  24% using the  EB-36 whereas the  Bird 36x96 w i l l  

y i e l d  a c o n s i s t e n t  1 2 %  moisture  product which reduces t h e  thermal  

d rye r  requirements  s l i g h t l y .  Cent r i fuges  a r e  very expensive i n  terms 

of l o s t  product ion time on a p l a n t ,  so Techman recommends t h a t  t h e  

f i n e  c o a l  a l l  be  dewatered i n  a convent iona l  w e l l  proven d i s c  f i l t e r .  

Also, experience at Card ina l  River was t h a t  once t h e  

The problem with t h c  EB-36 
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coarser 28 x 65 mesh coal was taken away from the d isc  f i l t e r s ,  a 

subs tan t ia l  decrease i n  f i l t e r  cake thickness occurred, so tha t  a 

100% gain of the centrifuge capacity could not be achieved i n  the 

combined c i r c u i t .  



EXPLANATORY NOTES 

(1) The average scheme 'A'  washab i l i t y  w a s  developed by cons ider ing  

t h e  r e s e r v e  f i g u r e s  shown i n  mining scheme ' A '  - "Techman; 

Report on P repa ra t ion  and Pre l iminary  Flowsheet, March 1975", p.11; 

and weight ing a l l  t h e  w a s h a b i l i t i e s  a g a i n s t  t hose  reserve f i g u r e s .  

Also considered w a s  t h e  weight percent  of each of t h e  f r a c t i o n s  i n  

t h e  o v e r a l l  washab i l i t y .  

As an example, t h e  weight percent  of  each s i z e  w a s  f i r s t  calcu-  

l a t e d  by t a k i n g  t h e  sum of t h e  products  for each d i l u t e d  seam 

tonnage (i.e.. normalized seam tonnage x w t . %  each f r a c t i o n  = 

w t . %  of each f r a c t i o n  of t h e  washab i l i t y ) .  

The a sh  i s  c a l c u l a t e d  s i m i l a r l y  by summing t h e  products  of 

normalized seam tonnage x w t . %  each f r a c t i o n  x ash% each f r a c t i o n  

sum of weight %Is. The rest of t h e  washab i l i t y  i s  c a l c u l a t e d  

t h e  same a s  a normal washab i l i t y .  

S i m i l a r l y ,  each washab i l i t y  was weighted according t o  t h e  r e s e r v e s  

i n  t h e  r e s p e c t i v e  mining schemes. 

(2 )  The b e s t  washab i l i t y  i s  ca l cu la t ed .  from t h e  average washab i l i t y  

by assuming t h a t  t h e  d i l u t i o n  w i l l  no t  always be included i n  t h e  

p l a n t  feed.  The ash conten t  and p ropor t iona te  weight pe rcen t s  of 

t h e  1.80 s p e c i f i c  g r a v i t y  f l o a t  f r a c t i o n s  w i l l  remain propor t ion-  

a t e l y  t h e  same. Only t h e  +1.80 s p e c i f i c  g r a v i t y  s i n k s  a r e  

assumed t o  decrease  and f o r  purposes  of t h i s  c a l c u l a t i o n  t h e  

ash i s  s a i d  t o  be cons t an t .  

In a c t u a l  f a c t  t h e  b e s t  washab i l i t y  may be proport ioned s l i g h t l y  

d i f f e r e n t l y  w i t h  a lower +1.80 s p e c i f i c  g r a v i t y  a sh ,  b u t  e r r o r  



( i f  any) can n o t  be ca l cu la t ed .  When one recognizes  t h e  purpose 

of t h e  “Best I Jashabi l i ty” ,  t h e  t r u e  va lue  is not  worth deba t ing .  

The b e s t  w a s h a b i l i t y  i s  n o t  meant t o  r e f l e c t  a p o s s i b l e  long 

range cond i t ion  which might occur f o r  long per iods .  It  i s  used 

p r i m a r i l y  t o  s i z e  t h e  va r ious  c i r c u i t s  i n  t h e  p l a n t .  Combined 

wi th  t h e  wors t  washab i l i t y ,  i t  sets t h e  range f o r  design a n t i c i -  
pa ted  i n  the p l a n t .  

(3) The worst  w a s h a b i l i t y  is c a l c u l a t e d  by adding f u r t h e r  d i l u t i o n  

t o  t h e  average condi t ion .  Once aga in ,  the weight and ash  of t h e  

1.80 s p e c i f i c  g r a v i t y  f r a c t i o n s  remains p ropor t iona te ly  t h e  same 

and 100% ash  rock i s  added t o  t h e  1.80 s i n k  f r a c t i o n .  The 

28 x 65 mesh f r a c t i o n  remains unchanged, because i t  is f e l t  t h a t  

l i t t l e  change would occur i n  t h e  f i n e s  because of t h e  coarse  

nature of t h e  added rock. 

( 4 )  Adit # l o  was chosen because a l l  t h e  va lues  could be c a l c u l a t e d  

s i n c e  t h e  w t . %  and ash% were roughly p ropor t iona te .  This  could 

n o t  be done f o r  seams 2 and 4 ( t h e  only  o t h e r  ones a t tempted) .  

I f  an o v e r a l l  assessment of d i l u t i o n  i s  requ i r ed ,  then  t h e  

weighted average washab i l i t y  of t h e  1971 bulk  samples could be  

c a l c u l a t e d  and t h e  d i f f e r e n c e s  between t h e  two assessed .  An 

assumption would have t o  be made t h a t  t h e  d i l u t i o n  a l l  appeared 

i n  t h e  p l u s  28 mesh f r a c t i o n .  

(5) The column on i n c r e a s e  in d i l u t i o n  w a s  a r r i v e d  at a s  fo l lows:  

(a )  t h e  increase i n  d i l u t i o n  over  t h e  1970 t o  1 9 7 1  bulk samples 

w a s  c a l c u l a t e d  by assuming t h e  d i l u t i o n  m a t e r i a l  was 82% 

ash as pe r  t h e  seam 10 c a l c u l a t i o n .  D i lu t lon  was then  

c a l c u l a t e d  by d iv id ing  t h e  raw c o a l  d i f f e r e n c e  i n  ash  (1975 

minus 1971) by 0.82 then  c o r r e c t i n g  t o  t h e  e a r l i e r  raw c o a l  



ash f r e e  b a s i s  only. This  column can then be used a s  a 

test  comparison t o  the t o t a l  c a l c u l a t e d  d i l u t i o n  column. 

I f  the two c o l u m n  compared favourably as they d i d ,  then  

the assumed ash  conten t  of the d i l u t i o n  i s  q u i t e  a c c u r a t e .  

(b) The d i l u t i o n  from each seam i n  t h e  middle column w a s  c a l -  

c u l a t e d  from t h e  l i t h o l o g i c a l  d e s c r i p t i o n  shown i n  t h e  seam 

Gesc r ip t ion  s e c t i o n  of t h i s  r e p o r t .  It was c a l c u l a t e d  by 

assuming the s p e c i f i c  g r a v i t y  of the measured c o a l  s e c t i o n s  

W ~ S  1.45 and t h e  p a r t i n g s ,  foo twa l l  and hanging w a l l  w a s  

2.50. As an example, on seam 3 

(0.30' + 0.75 ' )  x 2.50 x 100 

D i l u t i o n  = (8.5 ')  x 1.45 + (.30' + .75 ' )  x 2.50 = 17.6% 

(c)  The t o t a l  c a l c u l a t e d  d i l u t i o n  w a s  done by assuming t h e  c o a l  

had an a sh  content  of 17.5% and d i l u t i o n  85%. A s  an example, 

seam 4 

100 x 27.7% R.C. Ash = (Di lu t ion)85  + (100-Dilution)17.5 

15.1% - Di lu t ion  - 
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YIELD ASH CURVE 
FOR WT. AVERAGE COAL 

SCHEME 'A' 2" X V2" COAL 

FIGURE 25 
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PRODUCT ASH '/o 

ELCO MINING LIMITED 
Prepared B y :  
TECHMAN LTD. Feb.176 



FIGURE 26 
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YIELD ASH CURVE 
FOR WT. AVERAGE COAL 

SCHEME 'C' 2"X 1/2" COAL 

. . . . . . . . 
, ~ . , ,  . . .  

. . . , . .  

. * , .  . .  

6 0 10 12 14 16 

PRODUCT ASH % 

ELCO MINING LIMITED 
Prepared B y :  
TECHMAN LTD. Feb./76 



FIGURE 27 
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YIELD ASH CURVE 
FOR WT. AVERAGE COAL 

SCHEME 'A' 1/2"X28 MESH 
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ELCO MINING LIMITED 
Prepared B y :  
TECHMAN LTD. Feb./76 
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YIELD ASH CURVE 
FOR WT. AVERAGE COAL 

SCHEME 'C' 1/2"x28 MESH 
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YIELD ASH CURVE 
FOR WT. AVERAGE COAL 

SCHEME 'A' 28Mx65 MESH 

FIGURE 29 

PRODUCT ASH % 

ELCO MINING LIMITED 
Prepared By: 
TECHMAN LTD. Feb.176 



FIGURE 30 

YIELD ASH CURVE 
FOR WT. AVERAGE COAL 

SCHEME 'C' 28Mx65 MESH 
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4.2 Seam Development and Coal Q u a l i t y  

4.2.1 Seam No. 1 

T h i s  seam i s  ver.y t h i n  ( 1  - 2 '  = 0.3 - 0.6 m) and 

enbedded i n t o  t h e  basal  sandstone. 

It does n o t  compr ise a s i g n i f i c a n t  p a r t  o f  t h e  r e s e r v e ,  

so no i n f o r m a t i o n  has been develoned on it. 

4.2.2 Seam No. 2 

Seam No. 2 i s  developed ac ross  t h e  e n t i r e  m i n i n g  a r e a  a t  

a d i s t a n c e  o f  a p p r o x i m a t e l y  50 - 7 0 '  (15 - 20 rn) above 

t h e  basa l  sandstone. 

I t s  t h i c k n e s s  v a r i e s  between 22.5 '  (6.75 m) a t  s e c t i o n  

340tOO and 11' (3 .3 m) a t  s e c t i o n  240tOO. Ano the r  

r e d u c t i o n  i n  t h i c k n e s s  has been r e c o r d e d  i n  t h e  s o u t h e r n  

p a r t  of t h e  p r o p e r t y  where 8 '  (2.4 m) were measured a t  

s e c t i o n  110tOO. 

Average seam t h i c k n e s s  w i t h i n  t h e  p i t  a rea  c a l c u l a t e s  

w i t h  14.19 '  (4.25 m) for A l t e r n a t i v e  " A "  and 14.42 (4.33 m) 

f o r  A l t e r n a t i v e  " C "  r e s p e c t i v e l y .  P a r t i n g s  a r e  i n c l u d e d .  

Seam No. 2 r e p r e s e n t s  a r a t h e r  compact seam w i t h  o n l y  one 

t h i n  p a r t i n g  developed w i t h i n  t h e  p i t  a rea .  

s e c t i o n  360tOO t h e  c o a l  d i v i d e s  i n t o  s e v e r a l  p l i e s  i n t e r -  

c a l a t e d  w i t h  p a r t i n g s .  

N o r t h  o f  

Accompanying r o c k s  m a i n l y  r e p r e s e n t  sha les  and sandy sha les  

w i t h  d i s t i n c t  c o n t a c t s  a t  t h e  hanging and f o o t w a l l s .  



S E A M  N0.2 

CLEAN COAL 

E a r l i e r  T e s t i n g s  E L C O  T e s t i n g s  * )  

;.lo. of  Average Min. Nax. Range Borehole  S. Channel S .  
Samples 

No. o f  AveraSe 40. of Average 
Sanpl  es Samples I 

From CC A n a l y s i s :  
?L Vo1.M. ( d . b . )  12 21 .2 (dab)  15 .9  20.4 4 . 5  
% Ash 1 2  9 . 4  7 .0  11 .8  4 . 8  
% F.S.I .  1 2  7 4% 9 4% 

I 

From C o k a b i l i t y  Tests: 
X- Vo1.M. ( d . a . b . )  22.1 
R max. 1 . 5 0  
% V o l . V i t r .  ( d . b . )  22.6 
F . S . I .  a 

- 

- F.C.  ( d.a .h . )  
Z Dil . (max. ) 26 
:i Con t r .  (Kax.) 17 

? P ( d . b . )  0 .014 
G .  Value 1.016 

- p;s " 

H . G . I .  - I 

4 2 0 . 6 ( d a b )  2 1 . 4 ( d a b )  
4 8 . 7  9 . 3  
4 a 9 

4 20.7 - 
2 1 . 4 6  - 
2 2 2 . 5  - 

Not T e s t e d  4 8 - 
2 78 .8  7 0 . 5  
4 29.5 59 
4 2 6 . 3  21 
4 1.001 1.027 
2 0.012 0 .019  
4 0 .57  0 . 5 0  
- ! 

(1 09 I 
- 

- i ii Y i e l d  1 .45  I 2 144.3 - 
i 
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I n  e a r l i e r  t e s t i n g s  seam N o .  2 proved t o  produce a l o w  

v o l a t i l e ,  medium ash c o k i n g  c o a l  w i t h  good t o  v e r y  good 

c o k i n g  p r o p e r t i e s .  

T h i s  seam was t e s t e d  a g a i n  b y  b u l k -  and channel -sampl ing,  

and r e s u l t s  p roved  t o  be some above t h e  average reco rded  i n  

e a r l i e r  f i n d i n g s .  From t h i s  p o i n t  o f  v iew r e s u l t s  and 

c o n c l u s i o n s  drawn f r o m  t h e  ELCO b u l k  sample have t o  be 

c o n s i d e r e d  some b e t t e r  t h a n  t h e  average c o a l  produced 

f r o m  t h i s  seam i n  a f u t u r e  mine. 

The seam ash i s  v e r y  v a r i a b l e  and t h e  raw c o a l  ash w i l l  be i n -  
c reased  b y  a p p r o x i m a t e l y  10% ( w e i g h t )  o f  d i l u t i o n  o r i g i n a t i n g  

f r o m  p a r t i n g s  and t h e  hanging / f o o t w a l l s .  T h e r e f o r e ,  t h e  

c l e a n  c o a l  ash may v a r y  up  t o  11.5%. 

The g r i n d a b i l i t y - i n d e x  o f  t h e  seam i s  h i g h  and w i l l  c r e a t e  an  

e x t e n s i v e  amount o f  f i n e s .  

Seam No. 2 i s  expec ted  t o  compr ise t h e  below c o a l  r e s e r v e s  

( n o n - o x i d i z e d  c o a l  o n l y ) :  

I n  s t :  T EC HMAN t L C O  

Coal i n  P lace  A :  15,468,224.6 
C :  13,778,152.7 

R . C .  r e c o v e r a b l e :  A: 15,077,496 A :  15,239,721.3 
C :  14,646,000 C :  13,594,764.3 

C . C .  p r o d u c t :  

4.2.3 Seam No. - 3 

A :  8,397,086.4 
C :  7,490,715.1 

Seam No. 3 i s  developed a c r o s s  t h e  e n t i r e  m i n i n g  a r e a  and i s  
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s i t u a t e d  a p p r o x i m a t e l y  60 - 8 0 '  ( 1 8  - 24 m) above seam 

No. 2. 

Between a c t i o n s  180tOO and 280tOO i t  i s  r e p r e s e n t e d  b y  o n l y  

one s p l i t  o f  a l t e r n a t i n g  d u l l  and b r i g h t  c o a l  and m i n o r  s h a l y  

p a r t i n g s .  

I t s  t h i c k n e s s  a c r o s s  t h e  ? i t  a rea  i s  7.61 ( 2 . 3 0  m) f o r  

A l t e r n a t i v e  " A "  o r  7.25 (2 .20  m) f o r  A l t e r n a t i v e  " C "  

r e s p e c t i v e l y ,  and t h e  seam m a i n t a i n s  t h i s  development a l s o  

s o u t h  o f  t h e  p i t  l i m i t s  i n  B i g  Weary R idge.  I n  t h e  n o r t h ,  

between s e c t i o n s  280tOO and 360tOO seam No. 3 s n l i t s  

i n t o  2 - 4 i n d i v i d u a l  u n i t s  w i t h  two o f  them showing 

m i n a b l e  t h i c k n e s s e s  ( 2  / 8.9 ' = 0.6 / 2 . 7  m).  

Accompanying r o c k  r e p r e s e n t s  s h a l e s  and s i l t s t o n e s  w i t h  h a r d  

and d i s t i n c t  c o n t a c t s  t o  t h e  c o a l .  

I n  e a r l i e r  as w e l l  as  ELCO's t e s t i n g  seam 140. 3 p roved 

t o  p roduce a l o w  v o l a t i l e  and l o w  ash c o k i n g  c o a l  w i t h  good 

c o k i n g  p r o p e r t i e s .  A permanen t l y  h i g h  c o n t e n t  i n  

phosphorous, however, w i l l  cause some i m p l i c a t i o n s  w i t h  r e g a r d s  

t o  f u t u r e  b l e n d i n g  o f  t h i s  seams' c o a l  d u r i n g  m i n i n g  and 

p r e p a r a t i o n .  

F u r t h e r o n ,  No. 3 seam c o a l  shows a h i g h  g r i n d a h i l i t y - i n d e x  and 

i s  exoec ted  t o  c r e a t e  a n  e x t e n s i v e  amount o f  f i n e s .  

ELCO's t e s t w o r k  r e s u l t e d  i n  q u a l i t ) /  d a t a  some abov: h u t  c l o s e  

t o  t h e  average t o  be expec ted  f o r  t h e  e n t i r e  p r o d u c t i o n  

f r o m  t h i s  seam i n  a f u t u r e  mine .  

A d i l u t i o n  i n  t h e  range  o f  18 - 19% ( w e i g h t )  has bezn 

c a l c u l a t e d  f o r  t h e  ROM p r o d u c t ,  however, a c o n s i s t z n t  l ow  

ash  c o n t e n t  i n  t h e  washed c o a l  may be expec ted .  
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Coal r e s e r v e s  o f  No. 3 seam have been assessed as below 

( n o n - o x i d i z e d  c o a l  o n l y )  : 

I n  s t :  TECHMAN ELCO 

Coal i n  P lace :  A :  8,077,726.8 
C :  7,409,823.1 

R . C .  r e c o v e r a b l e :  A :  6,726,129 A: 7,859,247.2 
C :  6,673,000 C :  6,838,594.0 

C . C .  P r o d u c t :  A :  6,515,311.8 
C :  5,669,194.4 

4.2.4 Seam No.4 

Seam No. 4 (and 4A) a r e  developed ac ross  t h e  e n t i r e  m i n i n g  a r e a  

a t  a d i s t a n c e  o f  a p p r o x i m a t e l y  7 0 '  (21 m) above No. 3 seam 

and 200 '  (60  m) above t h e  basa l  sandstone. 

T h i s  seam appears i n  two m a j o r  u n i t s  o f  wh ich  t h e  l o w e r  

(seam No. 4A) o n l y  i s  r e p r e s e n t e d  i n  t h e  n o r t h e r n  p a r t  o f  

t h e  p r o p e r t y  i . e .  n o r t h  o f  s e c t i o n  220+00. The upper (seam 

No. 4 )  i s  c o n t i n u a n t  a l l  t h r o u g h  L i t t l e  and B i g  Weary Ridge 

separa ted  f r o m  seam No. 4A by a band o f  s i l t  and mudstone 

a p p r o x i m a t e l y  3 0 '  (9.0 m) t h i c k .  

Seam No. 4A i s  s u b d i v i d e d  i n t o  two s p l i t s  between s e c t i o n s  

270tOO and 310tOO o f  which,  however, g e n e r a l l y  o n l y  one 
proves t o  be developed i n  m ineab le  t h i c k n e s s .  T h i s  i s  a l s o  

r e l e v a n t  f o r  seam No. 4 showing f r e q u e n t l y  two s p l i t s  one o f  

them mineab le .  The average seam t h i c k n e s s  f o r  seam 4 i s  
20.90' (6.3 m) and 6.33 '  (1 .90 m) f o r  seam 4A i n  case o f  

A l t e r n a t i v e  " A " .  F o r  A l t e r n a t i v e  " C "  seam 4 c a l c u l a t e s  t o  

21.13'  (6.35 m) and seam 4A t o  6.54 (1.95 m) r e s p e c t i v e l y .  

The r o c k  accompanying t h e s e  seams r e p r e s e n t s  sha les ,  mudstones 

and s i l t s t o n e s  w i t h  r e l a t i v e l y  d i s t i n c t  and ha rd  c o n t a c t s  

t o  t h e  c o a l .  
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I n  e a r l i e r  t e s t i n g s  t h e  combined seams No. 4 + 4A proved 

t o  produce a low v o l a t i l e  c o k i n g  c o a l  w i t h  a c o n s i d e r a b l e  

v a r i a t i o n  i n  ash c o n t e n t  and c o k i n g  p r o p e r t i e s  o v e r  t h e  

area,  t h e  l a t t e r  b e i n g  i n  t h e  l o w  q u a l i t y  range.  T h i s  

i s  a l s o  a p p l i c a b l e  w i t h  r e g a r d s  t o  t h e  g r i n d a b i l i t y  o f  t h e  c o a l  

c r e a t i n g  a v a r y i n g  amount o f  f i n e s .  

D i f f e r i n g  between seam No. 4 and 4A t h e  f i r s t  one would 

produce an i n f e r i o r  c o k i n g  c o a l  w i t h  a l o w e r  a s h - l e v e l  t han  

t h e  second one w i t h  a c o k i n g  c o a l  comparable t o  90. 3 seam. 

The bulk-sample No. 4 + 4 A  as t e s t e d  by ELCO proved t o  be 

f a i r l y  c l o s e  i n  i t s  q u a l i t y  t o  t h e  average c o a l  expected 

f r o m  t h i s  seam i n  a f u t u r e  mine. 

I n  t h e  ROM c o a l  r o c k  d i l u t i o n  o f  a p p r o x i m a t e l y  12% ( w e i g h t )  

i s  t o  be expec ted  b u t  w i t h  no s i g n i f i c a n t  e f f e c t  on t h e  

w a s h a b i l i t y .  

Coal r e s e r v e s  o f  No. 4 and 4A seam compute as below 

(non - o x i d i z e d  c o a l  o n l y ) :  

I n  s t :  TECHMAN ELCO 

Coal i n  P l a c e :  A :  25,935,923.0 
C :  22,738,655.6 

R.C.  Recoverable:  A :  29,592,847 A :  25,570,939.5 
C :  27,162,000 C :  20,620,827.3 

C.C.  P roduc t :  A :  19,229,346.5 
C :  15,506,862.1 
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4.2.5 Seam No. 5 

T h i s  seam s i t u a t e d  a p p r o x i m a t e l y  130 '  (40  m) above seam 

No. 4 g e n e r a l l y  shows a development t o o  t h i n  f o r  be ing  worked. 

Tes ted  by ELCO i n  t h e i r  t u n n e l  No. 4 t 4A, a h i g h  ash c o a l  

w i t h  good c o k i n g  p r o p e r t i e s  i s  i n d i c a t e d :  

Composite k" x 65M F l o a t s  ca.  1.50 S . G .  

Y i e l d  15.3 % 
Ash 9.2 % 

P 0.10% 
Max. C o n t r .  4 %  
Max. D i l a t .  69 % 
G-Val ue 1.057 

F.S.I. a 

The o n l y  p a r t  o f  t h e  p r o p e r t y  w i t h  a workab le  t h i c k n e s s  

(2.8 - 3.2 '  = 0.85 - 0.95 m) o f  No. 5 seam i s  between 

s e c t i o n s  2OOtOO and 240tOO. 

Coal r e s e r v e s  ( n o n - o x i d i z e d  c o a l  o n l y )  expected t h e r e  

amount as below: 

I n  s t :  TECHMAN ELCO 
__ 

Coal i n  P lace :  A :  1,073,769.6 
C :  1,079,769.6 

R.C .  r e c o v e r a b l e :  A :  2,266,545 A :  1,240.614.2 
C :  2,325,000 C :  1 ,240,f~lC.Z 

C.C.  P roduc t :  A :  183,914 .O 
C :  189,814 . O  
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4.2.6 Seam No. 6 

Seam No. 6 i s  developed across the  e n t i r e  min ing  area and i s  
s i t u a t e d  approx imate ly  60 - 90 '  (17 - 27 m) above seam No. 4 
and 4A o r  300 - 400'  (90 - 120 m) above the  basal sandstone 

r e s p e c t i v e l y .  

The i n t e r v a l  between seams No. 6 and No. 4 and 4A i s  

represented ma in l y  by shales i n  the  lower p a r t  g rad ing  i n t o  

s i l t s t o n e s  towards seam No. 6 . 

Over t h e  e n t i r e  open p i t  area t h e  seam develops 6.28'  

(1.90 m) th ickness  f o r  A l t e r n a t i v e  " A "  as w e l l  as 

f o r  A l t e r n a t i v e  "C" r e s p e c t i v e l y .  W i th in  sec t ions  

280tOO and 300tOO seam No. 6 appears reduced below 

workable dimensions. 

A t  t he  southern end o f  t h e  f u t u r e  min ing  area ( sec t i ons  200+00 

and south)  t h e  seam develops 2 - 3 s p l i t s  be ina workable i n d i -  

v i d u a l l y  w i t h  coa l  th icknesses o f  ca. 4 .6 '  (1 .4  m ) .  

T h i s  s i t u a t i o n  seams t o  con t inue  i n t o  B i g  bleary Ridge f o r  

some d i s tance  u n t i l  one s i n g l e  s p l i t  o n l y  apoears aga in .  

Accompanying rock  i . e .  s i l t s t o n e s  and shales appear t o  form hard  

and d i s t i n c t  con tac ts  t o  the  coa l .  

Due t o  e a r l i e r  t e s t i n g s  seam No. 6 proves t o  produce a low 

v o l a t i l e  cok ing  coa l  be ing h i g h  i n  d u r a i n  and showing 

a cons iderab le  v a r i a t i o n  i n  ash. Phosphorous i s  above 
average and would be unacceptably h i g h  i f  the  coal  was 

used unblended on i t s  own. 
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G e n e r a l l y ,  l o w  F . S . I .  v a l u e s  i n d i c a t e  poor  and i n f e r i o r  

c o k i n g  p r o p e r t i e s  o f  t h i s  seam's c o a l  which,  however, 

would s e r v e  w e l l  as b l e n d i n g  c o a l  when mixed w i t h  t h e  

b e t t e r  seams o f  t h e  sequence. 

The b u l k  sample o f  seam No. 6 as t e s t e d  b y  ELCO proved t o  be 

c l o s e  t o  t h e  average q u a l i t y  o f  t h i s  seam e s t a b l i s h e d  

e a r l i e r .  

In t h e  ROM c o a l  a r o c k  d i l u t i o n  o f  a p p r o x i m a t e l y  32 % 

( w e i g h t )  i s  t o  be expected.  

r o c k  c o n t a c t s  t h i s  would n o t  a f f e c t  t h e  w a s h a b i l i t y  o f  

t h i s  seam's c o a l .  

Due t o  t h e  d i s t i n c t  c o a l  / 

Coal r e s e r v e s  o f  No. 6 seam (non - o x i d i z e d  c o a l  o n l y )  
compute as below: 

In s t :  TECHMAN ELCO 

Coal i n  P lace :  A :  5,119,990.0 
C :  4,892,937.6 

R.C .  r e c o v e r a b l e :  A: 6,115,897 A :  4,940,267.1 
C :  6,331,000 C :  3,865,405.8 

C . C .  P r o d u c t :  A :  3,300,098.4 
C :  2,582,093.1 
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4.2.7 Seam No. 7 

This  seam g e n e r a l l y  i s  developed as one s p l i t  o f  moderate 

th ickness  averaging w i t h  5.35' (1.60 rn) f o r  a l t e r n a t i v e s  

" A "  and "C", r espec t i ve l y .  It i s  represented a l l  over the  

min ing  area and extends t o  t h e  south through B ig  Weary Ridge. 

Due t o  i t s  l o w  th ickness,  however, t h e  seam does n o t  prove 

workable i n  c e r t a i n  areas ( sec t i ons  210+00, 320+00, 360+00) 

Seam No. 7 i s  s i t u a t e d  approx imate ly  30 '  (9  m) above seam 
No. 6 and 400' (120 m) above t h e  basal  sandstone. Fiudstones 

and shales cover the  i n t e r v a l  between seam No. 6 and 7, and 
t h e  seam i s  accompanied by the  same types o f  rock a t  i t s  
r o o f  and f l o o r .  

th ickness.  Dur ing min ing  t h i s  rock  w i l l  c rea te  a consider-  
a b l e  amount o f  d i l u t i o n .  Being near  g r a v i t y  m a t e r i a l  i t  w i l l  

have i t s  a f f e c t s  on the  w a s h a b i l i t y  o f  the coal .  

It a l s o  shows sha ly  p a r t i n g s  o f  minor 

E a r l i e r  t e s t i n g s  show t h a t  seam No. 7 would produce a low 
v o l a t i l e  cok ing coal  w i t h  a cons iderab ly  h i g h  ash conten t  

and poor  cok ing p roper t i es .  
t es ted  by ELCO showed cok ing  p r o p e r t i e s  some b e t t e r  than the 
average es tab l i shed  so f a r  and expected from l a b  t e s t i n g  o f  

channel samples. Th is  i n d i c a t e s  t h a t  t h e  coal  c leans b e t t e r  

than an t i c ipa ted .  

The b u l k  samples as ex t rac ted  and 

The rock  d i l u t i o n  expected f o r  ROM coal  i s  supposed t o  be 

i n  the  sca le  o f  15% (weight ) .  
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;; Vol.i.1. ( d . b . 1  
:: Ash  
% F.S.I. 

% Vol.:.l. (d.a.b.) 
R max. 

4 V o l . V i t r .  (d.b.) 
F.S.I. 
x F.C. ( d . a . h . )  
;: D i l  . (max. ) 

'; Cont r .  ( x i x . )  

G. Value 
? P ( d . b . )  
0 ; s  1 1  

H . G . I .  
': Y i e l d  1 . 4 5  

1.53 

- 

S E A M  I I O .  7 

E a r l i e r  T e s t i n g s  

20. o f  Average Min. Max. Range 
Samples 

.ram CC A n a l y s i s :  

9 20.8(dab) 16.8 21.5 4.7 

9 10.8 5.7 11.3 5.6 
9 4 1% 5% 4 
:ram C o k a b i l i t y  Tes ts :  

21.2 
1.46 

23.2 

5% 
- 

-23 
23 
n i  1 

0.045 
- 
- 
- 
- 

Borehole S. 

No. of 
Sarnol e 

Not 1 

Average 

t e d  

ELCO T e s t i n g s  * )  

Channel S 

ito. o f  
amDl es  

4 
4 
4 

4 
2 
2 
4 
2 
2 

4 
4 

2 
4 
- 
2 

I 

1 2  
i 

4verage 

!O. O( dab 

8.2 
4 

20.0 
1.44 

22 
4 

79.3 
-1 3 
10 
n i  1 
0.048 
0.75 

tu l k  S. 

m;IFiosi t e  
B1 end 

20.9 (dat 

10.8 
6 

- 
- 
- 
- 

69. 

-1 9 
19 
n i  1 
0.047 
0.56 

- 106 

32.0 - 
38.0 32.0 

I 

* )  O/C Area " A '  only 
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Coal reserves of No. 7 seam (non oxidized coal only) 
compute as  below: 

In s t :  TECHMAN ELCO 

Coal in Place: A :  4,133,439.7 
C: 4,060,088.6 

R.C.  recoverable: A: 4,226,663 A: 4,005,435.5 
C: 4,325,000 C: 3,938,148.3 

C.C .  Product: A: 2,106,659.1 
C: 2,071,466.0 

4.2.8 Seam No. 8 and 8A 

This seam i s  developed constantly through the e n t i r e  property 
i.e. from i ts  southern end a t  Big Weary Ridge t o  the northern 
end of the a n t i c i p a t e d  mining area (northern L i t t l e  Weary 
Ridge). One of i t s  charac te r i s t ics  i s  the d i s t i n c t  s p l i t t i n g  
of the seam in to  two members with the lower one cal led "No. 8A" 
frequently. 

The thicknesses average f o r  seam 8 and 8A with 12.82' (3.85 In) 

and 9 .50 '  (2.85 m)for a l te rna t ive  "A" and 1 2 . 7 2 '  (3.80 in) and 

6.80' (2.65 m)  f o r  a l te rna t ive  "C" respectively.  Both the 
s p l i t s  are separated by 4 '  (1 .22 m )  t o  35' (10.67 m) of s i l t -  
stones and shales,  the l a t t e r  ones also forming minor partings 
w i t h i n  the coal.  Shales and mudstones representing the hanging 
and footwall rocks of the seams show d i s t i n c t  contacts to  the  
coal.  

T h i s  type of rocks a l so  covers the interval t o  seam No. 7 approx-  
imately 50' (15 m )  thick.  
basal sandstone i s  approximately 450' (137 m ) .  

The distance of No. 8A seam t o  the 
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Vo1.M. ( d . b . )  
X Ash 
Z F.S . I .  

Vo1.K. ( d . a . b . )  

V o l . V i t r .  ( d . b . )  

F .C.  ( d.a.h.) 

7 max. 

F . S . I .  

:: Oi l .  (max. ) 
< Cont r .  (max.) 
i. Value 
'i P ( d . b . )  
1:s " 

i .G.1. 

1 Y ie ld  1 . 4 5  

S E A 1.1 N 0. 8 t 8A 

E a r l i e r  T e s t i n g s  

No. o f  Average lilin. flax. Eange 
Samples 

-ram C C  A n a l y s i s :  
23 20.5(dab) 15.4 20.9 5.5 
23 6.7 5.7 11.9 6.2 

23 6 1 8 7 
'rom C o k a b i l i t y  Tests: 

21.7 
1.45 

23.3 
5% 
- 

-23 
23 
n i  1 

0.045 
- 
- 
- 

~~ 

Boreho le  S .  

No. o f  
ampl es 

Not 

Averagc 

s t e d  

E L C O  T e s t i n g s  *) 

Channel S .  

No. o f  
ampl es 

4 
4 

4 

4 
2 
2 
4 
2 
4 
4 
4 
2 
4 
- 
2 
2 

Average 

20.45( da '  
6.4 

6 

20.45 
1.45 

23 
6 

78.8 
18 
26 

0.533 
0.047 
0.60 
- 

55.1 

I 59.4 

B u l k  S.  

omposi t e  
Blend 

20.5( dat  
9.3 

6% 

- 
- 
- 
- 
71. 

.16 
21 

0.671 
0.064 
0.40 

93 

56.4 I 
*) O / C  Area "A" o n l y  
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Due to earlier testings seams No. 8 and 8A prove to produce 
a low volatile coking coal with a generally low ash level 
and moderate coking properties. Channel samples as tested 
by ELCO met the average established in earlier testings. 
the bulksamples, however, resulted in a higher ash content 
than the channelsamples. 
caused by the high amount o f  dilution included into this 
sample, and the washing ChJraCteriStiCS of the pilot plant 
different to the treatment of channel samples. 

This i s  considered an effect 

With an actual dilution of approximately 15% (weight) expected 
in a future mine the ash content o f  the washed coal would be 
close to the calculated average across the entire mining area. 

The coal reserves (non oxidized coal only) for seam No. 8 
and 8A compute as below: 

In st: TECHMAN ELCO 

Coal in Place A: 15,695,781.6 
C: 14,291,500.5 

R.C. recoverable: A: 17,493,792 A: 15,352,215.5 
C: 15,987,000 C: 14,040,904.6 

C.C. Product A: 10,178,515.9 
C: 9,309,119.8 



PAGE 95 E L C O  M I N I N G  L I M I T E D  

Due to earlier testings seams No. 8 and 8A prove to produce 
a low volatile coking coal with a generally low ash level 
and moderate coking properties. Channel samples as tested 
by ELCO met the average established in earlier testings, 
the bulksamples, however, resulted in a higher ash content 
than the channelsamples. This i s  considered an effect 
caused by the high amount of dilution included into this 
sample, and the washing characteristics of the pilot plant 
different to the treatment of channel samples. 

With an actual dilution of approximately 15% (weight) expected 
in a future mine the ash content of the washed coal would be 
close to the calculated average across the entire mining area. 

The coal reserves (non oxidized coal only) for seam No. 8 
and 8A compute as below: 

In st: TECHMAN ELCO 

Coal in Place A: 15,695,781.6 
C: 14,291,500.5 

R.C. recoverable: A: 17,493,792 A: 15,352.215.5 
C: 15,987,000 C: 14,040,904.6 

C.C. Product A: 10,178,515.9 
C: 9,309,119.8 
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4.2.9 Seam No. 9 

Seam No. 9 i s  developed across t h e  e n t i r e  p roper ty .  Genera l ly  

i t  shows one compact coal  seam averaging w i t h  16.14 '  (4.85 m) 
i n  a l t e r n a t i v e  "A" and 16.25' (4.90 rn) i n  a l t e r n a t i v e  "C" i n  

th ickness,  i n t e r c a l a t e d  w i t h  severa l  sha ly  p a r t i n g s  o f  minor 

th ickness.  
a d d i t i o n a l  s p l i t s  o f  workable th ickness  as on sec t ions  
22OtOO and 280tOO r e s p e c t i v e l y .  

Often, however, t h i s  seam develops one o r  two 

The approx imate ly  100' (30 in) i n t e r v a l  between seams No. 8 

and 9 represents  mudstones and shales, as w e l l  as the  hanging 

and f o o t w a l l s  o f  seam No. 9 and i t s  pa r t i ngs .  Thc d is tance 
f rom t h i s  seam t o  t h e  basal  sandstone va r ies  between 640 '  and 
800' (200 - 240 W) . 

E a r l i e r  t e s t i n g  proved seam No. 9 t o  produce a low v o l a t i l e  

cok ing  coal  o f  a medium grade ash conten t  and poor cok ing 

p roper t i es .  ELCO's channel samples were very c lose  t o  the  
average c a l c u l a t e d  f o r  t h e  e n t i r e  min ing  area, and the  b u l k  

sample ex t rac ted  may be considered rep resen ta t i ve  f o r  the  
coal  produced from t h i s  seam i n  f u t u r e .  

The coa l  washed f rom ELCO's bu lk  sample, however, proved t o  

be s l i g h t l y  h ighe r  i n  ash. 
hard coal  o f  t h i s  seam h i g h  i n  dura in,  and the  i n d i s t i n c t  

coa l / rock  contac ts  c r e a t i n g  a h igher  percentage o f  d i l u t i o n  
than c a l c u l a t e d  w i t h  8.5% (we igh t )  approx imate ly  i n  a f u t u r e  

ROM coa l .  A l s o  i n  t h i s  case t h e  d i f f e r e n t  t reatment  o f  channel 

and b u l k  samples has t o  be considered. 

This  may be c o n t r i b u t e d  t o  the  
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1 CLEAN COAL 
I 

I----- 
:; Vo1.M. ( d . b . )  
?; Ash 
X F . S . I .  

'; Vo1.M. ( d . a . b . )  
R max. 
'i Vo1.Vitr .  ( d . b . )  
F . S . I .  

F . C .  ( d . a . h . )  
P1 Dil . (max. ) 
? Cont r .  (max.) 
G .  Value 
c: P ( d . b . )  
i: s 
H.G.I. 
I: Y i e l d  1 . 4 5  

- 

n 

1 . 5 0  
I i 

! , I  

E a r l i e r  Testings 

l o .  o f  Average Min. flax. Range 
amDl es 

rom CC A n a l y s i s :  
21 20.9(dab) 16.9 23.6 6.7 
21 6.9 5.2 9.5 4.3 
21 4% 1% 9 7% 
rom C o k a b i l i t y  Tests: 

21.6 
1.42 
23.7 
4% 
- 

-28 
28 
n i  1 
0.038 
- 
- 
- 

Borehole  S .  

No. o f  
Sample' 

Not ' 

Average 

sted 

E L C O  Testings *)  

Channel S .  

P40. of 
imp1 es 

4 
4 

4 

2 
2 
4 
2 
4 
4 
4 
2 
4 
- 
2 
2 

Average 

20.5( dab 
6.5 
4% 

20.5 
1.41 
23 
4% 
78.7 
.14 
25 
0.356 
0.021 
0.49 
- 
63.7 
69.1 

6ulk S. 

smposi t e  
Blend 

21.3(dab 
8.6 
6 

- 
- 
- 
- 
71. 
18 
23 
0.694 
0.029 
0.38 
84 
- 
61.7 

*) O/C Area "A"  o n l y  
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The coal  reserves f o r  seam No. 9 compute as below (non 
ox id i zed  coal  on ly ) :  

I n  s t :  TECHMAN ELCO 

Coal i n  Place: A: 11,750,968.4 
C: 10,574,097.1 

R.C. recoverable:  A: 12,594,590 A: 11,597,936.1 
C: 11,793,000 C :  10,433,314.5 

C.C. Product: A: 8,547,679.0 
C: 7,689,352.8 

4.2.10 Seam No. 10 

Seam No. 10 represents  one o f  t h e  t h i c k e r  and impor tan t  seams 

w i t h i n  t h e  coal  measures. I t  i s  developed a l l  over  the  p roper t y  
f rom i t s  southern t o  no r the rn  end. Nor th o f  sec t i on  240+00 

t h i s  seam appears f a i r l y  compact w i t h  o n l y  one impor tan t  p a r t i n g  

e i t h e r  i n  i t s  upper o r  lower  p a r t .  
seam No. 10 s p l i t s  up i n t o  2 - 3 i n d i v i d u a l  u n i t s  separated by 
shales and s i l t s t o n e s .  

t h e  south cover ing  t h e  e n t i r e  B ig  Weary Ridge. 

South o f  s e c t i o n  240tOO 

Th is  s i t u a t i o n  appears t o  cont inue t o  

The average t r u e  th ickness  o f  seam No. 10 over t h e  e n t i r e  open 
p i t  area i s  29.03' (8.80 m) f o r  a l t e r n a t i v e  "A" and 29.941 

(9.0 m) f o r  a l t e r n a t i v e  "C" r e s p e c t i v e l y .  The i n t e r v a l  between 
seams No. 9 and 10 i s  approx imate ly  100 - 150' (30 - 45 m) t h i c k  

and c o n s i s t s  o f  a sequence o f  sandstone, s i l t s t o n e s  and sha1c.s. 

R e l a t i v e l y  hard s i l t s t o n e s  and shales f rom the  i m i e d i a t e  con tac t  

t o  t h e  coa l .  The i n t e r v a l  between No. 10 seam and the  basal 

sandstone measures w i t h  700 - 1000' (210 - 300 m). 

E a r l i e r  t e s t i n g s  i n d i c a t e d  t h a t  seam No. 10 would produce a 

low v o l a t i l e  cok ing  coal  w i t h  a r e l a t i v e l y  low ash l e v t ;  un 
the  average. 
s t a n t i a l l y  and t o  be r a t h e r  poor on t h e  average. 

Coking p r o p e r t i e s  were regarded t o  vary  sub- 
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% Vo1.M. ( d . b . )  

k Ash 
% F.S.I .  

,I 

7; Vo1.M. ( d . a . b . )  
R max. 
',; Vol .Vitr. (d .b . )  
F .S . I .  

F . C .  ( d.a.h.) 
:: O i l .  (max.) 
:: Contr. (max.) 
G.  Value 
? P ( d . b . )  
.: s " 

H.G.I. 
'; Y i e l d  1 . 4 5  

1 .50 

- 

r '  

S E A 1.1 N 0 .  10 

E a r l i e r  Tes t ings  

No. of Average M i n .  flax. Range 
Samples 

'rom CC Analysis :  
17 21.8(dab) 18.0 23.8 5.8 
17 6.8 4.1 9.7 5.6 
17 5% 1% % 7  
'rom Cokabi l i ty  T e s t s :  

1.32 
23.4 

26 .O 
7% 
- 

-24 
26 
0.361 
0.022 
- 
- 
- 
- 

E L C O  Tes t ings  *) 
~~ ~ 

Borehole S .  

No. 01 
;amp1 e! 
- 

N o t  1 

Average 

ted  

Channel S .  

ido, of 
#amp1 es 

4 
4 

4 
2 
2 
4 
2 
4 
4 
4 
2 
4 
- 
2 
2 

Average 

19.8(dab: 
6.0 
7.0 

19.8 
1.32 
23 
7.0 
77.5 
-7 
26 
0.885 
0.031 
0.48 
- 
65.5 
67.5 

B u l k  S. 

omposi te 
Blend 

23.2( dal 
9.3 
7% 

- 
- 
- 
- 

69.3 
-1 6 
20 
0.630 
0.025 
0.45 
82 
- 

64.6 

*) O / C  Area "A" only 
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Channel- as well as bulk samples taken and tested by ELCO 
proved better in qua1 i ty than the average recorded and cal cu- 
lated so far for this seam across the entire mining area as 
well as in earlier bulk testings. ELCO's results indicating 
good coking properties, therefore, may not be considered quite 
representative for the entire coal volume mined from seain 
No. 10 in future. 

The washability of seam No. 10 is regarded fairly good and a 
9% ash product may be expected consistently. 
appearance in the field a higher amount of fines seems to be 

expected than the grindability of 81 would indicate. 

From the physical 

The dilution in the ROM product is expected to run with 
approximately 8% (weight) as an overall average for this s?am. 

Coal reserves (non oxidized coal only) of seam No. 10 conpute 
as below: 

In st: TECHMAN ELCO 

Coal in Place: A :  18,739,478.3 
C: 16,548,821.3 

R.C. recoverable: A: 18,614,809 A: 18,557,862.0 
C: 17,286,000 C: 16,386,503.1 

C.C. Product: A: 14,456,574.5 
C: 12,765,085.9 

4.2.11 Seam No. 11 

Seam No. 11 is developed only in the northern part o f  the 
future mining area, i.e. north of section 260+00. 

There it forms 2 - 3 individual splits with one or even two 
of them in minable dimensions. The seam thickness averages 
with 17.78'(5.35 m) for alternative " A "  and 17.30' (5.20 I,,) 



PAGE 101 E L C O  M I N I N G  L I M I T E D  

for alternative "C", and intercalated partings are shales 
and siltstones. 

Seam No. 11 is situated approximately 60' (18 m) above 
seam No. 10 and approximately 800' (240 m) above the basal 
sandstone. 

Earlier testings show that seam No. 1 1  would produce a low 
to medium volatile coking coal with a medium to high ash 
level and good coking properties. 

Due to the relatively low reserve figures for this seam and 
its development restricted to the northernmost part of the 
property this coal was not extracted and tested at a bulk 
sample scale neither at an earlier stage nor by ELCO. 

The coal quality is expected to be close to that of seam No. 

12, and in composite samples No. 11 seam coal was represented 
by the applicable amount of No. 12 seam coal. 

Dilution of this seam is expected to run as high as 18% 

(weight) in the ROM product due to shaly partings and hanging/ 
footwall rocks to be included into mining. 

Coal reserves (non oxidized coal only) for No. 1 1  seam compute 
as below: 

In st: TECHMAN ELCO 

Coal in Place: A: 4,475,529.7 
C: 2,483,371.5 

R.C. recoverable: A: 4,782,052 A: 4,398,353.2 
C: 4,050,000 C: 2,438,419.8 

C.C. Product: A: 2,331,443.6 
C: 1,280,17CI.4 
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% Vo1.M. (d.b.) 

% Ash 
% F.S.I .  

:: Vol.F.1. (d .a .b .1  
R max. 
'i Vol .Vitr .  (d .b . )  
F.S.I .  

F . C .  ( d . a . h . )  
7; Di l .  (max.) 
'. Contr. (nax . )  
G.  Value 
2 P (d.b.) 
R s 

- 

H . G . I .  
:i- Yield 

* I  o/c 

S E A I * I  N O .  11 

E a r l i e r  Tes t ings  

140 .  o f  Average Min. Max. Range 
iarnol e s  

1 .45 
1 .53  

Area " A '  on ly  

From CC Analysis :  
11 22.8(dab) 18.5 
11 6.2 
11 6 

'rorn Cokab i l i t y  Tests: 

22.2 3.7 
10.3 4.1 

8L, 2% 

UNTESTED 

E L C O  Tes t ings  * )  

Borehole S. 

No. o f  
Sam1 e '  

b!ot 

Averagr 

s t ed  

Channel S .  

No. 01 
;amp1 e! 

Average 

Bulk S .  

mposi  t e  
Blend 

i 
i 

i 

m 
r 
n 
0 

3 
z 
Z 
0 

r 

3 

- 
- 

- 
- 
I 
m 
0 

0 
N 
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4.2.12 Seam No. 12 

This seam could be traced all over the property, however, 
two areas of different development have been recorded so far. 
North of section 200+00 seam No. 12 forms a rather compact 
seam subdivided by narrow shale partings into 2 - 3 individual 
units with an average combined coal thickness o f  20.09' (6.03 m)  

f o r  alternative " A "  and 19.79' (5.95 m) for alternative " C "  

respectively. 

South of section 200+00 the seam develops two splits of 
minable dimensions separated by shales of increasing thickness, 
and in southern Big Weary Ridge only the lower one o f  the 
No. 12 splits appears to be represented with a coal thickness 
of approximately 15' (4.5 m). 

Seam No. 12 lies ca. 800' (240 in) above the basal sandstone 
and 80' (24 m) above seam No. 10. The interval between No. 10 
and 12 is formed by siltstones and shales, with the latter 
ones making up the partings within the seam, in particblar in 
its bottom section. 

Due to earlier testwork seam No. 12 would produce a low t o  
medium volatile coking coal of a considerably varying asti 
level, however, with excellent coking properties. 

The bulk sample extracted and treated by ELCO corresponds very 
well with the calculated average quality of this seam and, 
therefore, the bulk sample's quality may be considered rep- 
resentative for the entire coal volume to be mined in a future 
pit. 

Dilution for this seam has been calculated t o  be iri the sia!e 
o f  18% (weight) in a ROM product mainly due to the seve-a1 
partings. 
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Coal reserves (non oxidized coal only) of seam No. 12 compute 
as below: 

In st: TECHMAN ELCO 

Coal in Place: A: 12,481,701.8 
C: 10,773,638.5 

R.C. recoverable: A: 12,188,226 A: 12,252,209.4 
C: 11,429,000 C: 10,570,430.5 

C.C. Product: A: 5,942,321.6 
C: 5,126,650.8 

4.2.13 Seam No. 13 

This seam again is developed all over the property. Similar 
to seam No. 12 it shows only one minable split north o f  
section 230+00. South o f  this section, however, the seam 
subdivides into a multitude of individual units with many 
of them in minable dimensions (5 ) .  Their average coal thick- 
ness calculates with 6.01' (1.83 m) for alternative "A" and 
5.81' (1.77 m) for alternative "C" there, and this pattern 
of seam development appears to continue all through Big Weary 
Ridge. 

The interval to underlying seam No. 12 is approximately 100' 
(30 m) thick and comprises shales and siltstones mainly. 
types of rocks also form the partings between the individual 
members of seam No. 13, and their combined thickness is as 
high as that of the combined coal. 
to the basal sandstone is approximately 1000' (300 m). 

These 

The distance o f  seam No. 13 

According to earlier testwork seam No. 13 proved to produce 
a low to medium volatile coking coal with an ash level varying 
considerably and excellent coking properties. 
data coincide with this assessment, and this bulk sample again 

ELCO's bulk sample 
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!L Vo1.M. (d.b.) 
% Ash 
;6 F.S.I. 

:: Vo1.N. (d.a.b.) 
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2 .  Value 
'i P (d.b.) 
y 5 

- l . G . I .  
'~' Yield 1.45 

1.50 

S E A ?  N O .  13 

Earlier Testings 
~~ 

No. of Average Min. tlax. Range 
;amp1 es 
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12 24.6(dab) 20.0 
12 9.2 4.2 
12 9 2 

-ram Cokability Tests: 
26.7 
1.24 
27.4 
9 
- 
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24 
1.051 
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- 
- 
- 
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25.8 5.8 

9% 7% 
11.1 6.9 
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No. o f  
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2 
2 
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- 
- 
2 
2 
2 
2 
2 
- 
2 
2 
- 
2 

! 

Average 

27.35(d~ 
5.7 
8 

21.35 
- 
- 
8+ 
72.5 
19 
24 
1.047 
- 
1.02 
91 
- 
49.7 

ELCO Testings *) 
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No. of 
a m 1  es 

I 20 
20 
20 

20 
10 
10 
20 
20 
20 
20 
20 

10 
20 
- 
10 

10 

Average 

25.9( dab) 
8.5 
&Lz+ 

25.9 
1.20 
21.7 
akt 

73.4 
115 
25 
1.052 
0.059 
1.18 
- 

Bulk S. 

m p o s i  te 
B1 end 

25.5( dab 
11.3 
a%+ 

- 
- 
- 
- 
64.9 
03 
23 
1.051 
0.057 
0.96 
07 

28.3 
32.7 I 1 19.7 I I I 

*) O/C Area "A" only 



E L C O  M I N I N G  L I M I T E D  PAGE 107 

may be considered representative for the entire coal volume 
produced from this seam in a future mine. This sample also 
takes into account the high dilution to be expected due to 
the several partings. Dilution has been calculated with 
approximately 26% (weight) for seam No. 13. 

Coal reserves (non oxidized coal only) for seam No. 13 compute 
as below: 

In st: TECHMAN ELCO 

Coal in Place: A :  12,223,974.2 
C: 11,310,155.7 

R.C. recoverable: A: 14,011,081 A :  11,857,885.2 
C: 13,196,000 C: 10,988,521.9 

C.C. Product: A: 2,917,039.8 
C: 2,703,176.4 

4.2.14 Seam No. 14 

As seams No. 12 and 13 also seam No. 14 represents a sequence 
of several coal splits intercalated with partings of shnie and 
mudstones. U p  to 5 splits are developed in minable thickness 
locally with an average coal thickness of 6.02' (1.83 in) for 
alternative "A" and 5.76' (1.76 m) for alternative "C" t-es- 
pectively. 

No. 14 seam lies approximately 60' above seam No. 13 the inter- 
val comprising shales and mudstones mainly. The thickness down 
to the basal sandstone is ca. 1,100' (335 m). 

Earlier testings show that seam KO.  14 would produce a medium 
volatile coking coal with a fairly high ash content and good 
to excellent coking properties. Channel- and bulk-samples tested 
by ELCO coincide in their results with the earlier data, and 
ELCO's bulk-sample may be considered representative for the 
entire coal volume mined from this seam in a future pit. 
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- 
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- - - 107 I 
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The h ighe r  ash conten t  i n  t h e  ELCO bulk-sample r e s u l t s  f rom 
t h e  h i g h  p r o p o r t i o n  o f  d i l u t i o n  which i s  expected t o  run  a t  
a r a t e  o f  approx imate ly  27% (weight )  i n  a f u t u r e  ROM product.  
A lso  t h e  d i f f e r e n c e  between t reatment  o f  bu l k -  and channel- 
samples exp la ins  t h e  h ighe r  ash l e v e l  i n  t h e  bulk-sample. 

Coal reserves (non ox id i zed  coal  o n l y )  f o r  seam No. 14 compute 
as below: 

I n  s t :  TECHMAN ELCO 

Coal i n  P lace A: 8,382,580.2 
C:  5,871.259.9 

R.C. recoverable:  A: 12,150,311 A: 8,042,383.1 
C: 8,260,000 C:  5,687,334.0 

C.C. Product A: 3,409,970.4 
C: 2,411.429.6 

4.2.15 Seam No. 15 

Seam No. 15 i s  developed a l l  over t h e  proper ty ,  and i t s  sub- 

d i v i s i o n  i n t o  severa l  i n d i v i d u a l  s p l i t s  i s  one o f  the  charac ter -  
i s t i c s  o f  t h i s  seam. 
one s p l i t  o f  minable th ickness  i s  predominant, however, t o  t h e  
n o r t h  as w e l l  as t o  t h e  south up t o  4 minable p l i e s  develop 

over  a s t r a t i g r a p h i c  th ickness  o f  approx imate ly  50 '  (15 m). 

Between sec t ions  2OOtOO and 22OtOO o n l y  

The i r  average th ickness  f o r  a l t e r n a t i v e  " A "  i s  9.01' (2.75 rn) and 
f o r  a l t e r n a t i v e  "C" 8.09' (2.47 m).  The i n t e r v a l  between seams 
No. 14 and 15 i s  approx imate ly  65'  (20 m) t h i c k  and c o n s i s t  o f  
shales,  mudstones and ma in l y  s i l t s t o n e s .  Pa r t i ngs  w i t h i n  t h e  
seam g e n e r a l l y  a r e  shales.  The i n t e r v a l  between seam No. 15 
and t h e  basal  sandstone measures w i t h  1,300' (400 m). 
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Due t o  e a r l i e r  testwork seam No. 15 would produce a medium 

v o l a t i l e  cok ing  coal  o f  a medium ash l e v e l  and very good cok ing  
p roper t i es .  Channel-samples analysed by ELCO co inc ide  very  w e l l  

w i t h  t h e  average recorded e a r l i e r .  
b u l k  sample again i s  due t o  t h e  h igh  amount o f  d i l u t i o n  expected 

t o  r u n  w i t h  approx imate ly  25% i n  t h e  ROM coal ,  as w e l l  as the  

washing procedures o f  t h e  b u l k  sample d i f f e r e n t  t o  channel- 
samples. 
may be regarded rep resen ta t i ve  f o r  t h e  average coal  produced 

f rom t h i s  seam i n  a f u t u r e  mine. 

The h igher  product ash i n  t h e  

Consider ing a l s o  t h i s  f a c t o r  t h e  ELCO bulk-sample coal  

Coal reserves (non o x i d i z e d  coal  o n l y )  o f  seam No. 15 c a l c u l a t e  

as be1 ow: 

I n  s t :  TECHMAN ELCO 

Coal i n  Place: A: 10,951,978.4 
C:  6,297,164.4 

R.C. recoverable:  A: 10,883,043 A: 10,741 ,C77.4 
C: 5,464,000 C: 6,168,917.9 

C.C. Product:  A: 4,747,556.2 
C: 2,726,661.7 

4.2.16 Seam No. 16 

Seam No. 16 i s  developed a t  l e a s t  across the  no r the rn  p a r t  o f  
the  p roper t y  i .e .  L i t t l e  Weary Ridge, and a t  S i g  Weary Ridge 
i t  disappears f requen t l y .  I n  t h e  n o r t h  seam No. 16 g e n e r a l l y  

comprises 4 - 5 i n d i v i d u a l  s p l i t s  o f  5.09' (1.55 m) f o r  a l t e r -  

n a t i v e  "A"  and 4.98' (1.52 m) f o r  a l t e r n a t i v e  "C" average 

th ickness  within a s t r a t i g r a p h i c  i n t e r v a l  o f  approx imate ly  

75 '  (23 m). 
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11 
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This interval mainly consists of siltstones and shales, the 
latter ones generally in contact with the coal. 
to the underlying seam No. 15 measures only 50' (15 m), and 
to the basal sandstone 1500' (450 in) approximately. 

This distance 

Earlier testwork proved seam No. 16 to produce a medium 
volatile coking coal of moderate ash level and excellent 
coking properties. 
to the same assessment. and only the ELCO bulk-sample again 
resulted in a high product ash due to the same reasons as in 
other seams. 

Testing of channel-samples by ELCO arrived 

Dilution i s  expected to be with 43% (weight) very high, and 
also the phosphorous content of this seam would require care- 
ful blending. 

From this point of view ELCO's bulk sample coal may be con- 
sidered fairly representative for the average coal mined from 
this seam in a future pit. Fill-in drilling o f  ELCO, however, 
indicates that seam No. 16 thickens considerably in spots re- 
sulting in a lower raw coal ash and also in a better product. 

Coal reserves (non oxidized coal only) of seam No. 16 compute 
as below: 

In st: TECHMAN ELCO 

Coal in Place: A: 7,819,251.8 
C: 2,326,123.5 

R.C. recoverable: A: 9,329,564 A: 7,549.830.2 
C: 2,381,000 C: 2,250,773.7 

C.C. Product: A: 3,571,069.7 
C: 1,064,616.0 
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4.2.17 Seam No. 17 

Seam No. 17 l i e s  approx imate ly  30' (9  m) above seam No. 16 
o n l y  and i s  developed across t h e  e n t i r e  p roper ty .  
d i v i d e d  i n t o  up t o  f i v e  i n d i v i d u a l  members, severa l  o f  them i n  
minable th ickness  w i t h i n  a s t r a t i g r a p h i c  i n t e r v a l  of 100'  (30 m). 

The average coal  th ickness  o f  t h e  minable members c a l c u l a t e s  w i t h  

5.91' (1.80 m) f o r  a l t e r n a t i v e  "A"  and 5.94' (1.81 in) f o r  a l t e r -  

n a t i v e  " C "  r espec t i ve l y .  

I t  i s  sub- 

Shales, s i l t s t o n e s  and sandstones form t h e  i n t e r v a l s  between 
t h e  i n d i v i d u a l  coal  s p l i t s  w i t h  shales and mudstones as the  
immediate contac ts  by t h e  coal .  

Due t o  e a r l i e r  tes twork  seam No. 17 would produce a medium 

v o l a t i l e  cok ing  coal w i t h  a low product  ash and excessive 
cok ing  p roper t i es .  

Resu l ts  o f  ELCO's borehole and channel-samples a r e  i n  agreement 
w i t h  t h i s  assessment, and a l s o  ELCO's bu l k  sample may be con- 
s ide red  rep resen ta t i ve  f o r  the  coa l  volume and average q u a l i t y  

produced f rom t h i s  seam i n  a f u t u r e  mine. 

D i l u t i o n  i s  expected t o  run  w i t h  27% (we igh t )  approx imate ly  i n  
t h e  ROM coa l  p o s s i b l y  a f f e c t i n g  t h e  w a s h a b i l i t y  o f  t h i s  seam 

adversely  and inc reas ing  t h e  product  ash. 

Coal reserves (non o x i d i z e d  coal  o n l y )  o f  seam No. 17 compute 

as below: 

I n  s t :  TECHMAN ELCO 

Coal i n  Place: A: 6,454,045.5 
C :  1,2@0,076.6 

R.C. recoverable:  A: 9,564,308 A: 6,260,592.6 
C: 1,374,000 C: 1,165,255.6 

C.C. Product: A: 4,101 ,151.3 
C :  777,225.5 
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- 
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9 1% 
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23 
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23 
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- 
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I 
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@5 
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21 1 
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0.95 
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8 
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8 
- 
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4 
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- 
4 
4 
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31.3(dab 
4.9 
8 

31.3 

33.3 
8 

0.98 

- 
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32 
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0.83 
- 
60.9 
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i0.7( dab 
7.2 
8 
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- 
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1.085 
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- 
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*)  O / C  Area "A" only 
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4.2.18 Seam No. 18 

This seam is developed across the entire property again. 
is  s i tua ted  ca. 100' (30 in) above seam No. 1 7  and separatzd 
from t h a t  by mainly s i l t s t o n e s  and interbedded shales .  The 
s t r a t ig raph ic  interval between seam No. 18 and the basal sand- 
stone measures w i t h  approximately 1700' (520 m ) .  

I t  

Over a s t r a t ig raph ic  interval  of 50' (15 m )  seam No. 18 develops 
u p  t o  f i v e  individual coal s p l i t s  w i t h  several of them in minable 
thickness. The average s p l i t  thickness fo r  a l t e rna t ive  " A "  i s  

7.20' (2.19 m )  and 8.10' (2.47 m )  f o r  a l t e rna t ive  "C".  

Due t o  e a r l i e r  testwork seam No. 18 produces a medium t o  high 
v o l a t i l e  coking coal w i t h  a constantly low ash level a n d  ex- 
cessive coking properties.  ELCO's borehole- a s  well as channel- 
samples coincide w i t h  this assessment. T h i s  i s  a l so  applicable 
f o r  ELCO's b u l k  sample disregarding the somewhat higher ash 
resu l t ing  from a d i f f e ren t  treatment du r ing  washing. 
the clean coal produced from E L C O ' s  bulk sample may be considered 
representat ive f o r  the product mined and washed from t h i s  seam 
on an average i n  a future mine. 

Therefore, 

Dilution is calculated t o  run  w i t h  41% (weight) i n  a fu ture  
ROM product on the average caused by the several partings and 
coal/rock contacts.  This rock mainly represents hard mudstones 
and shales w i t h  d i s t i n c t  contacts ,  and no adverse a f f ec t s  on 
the washability of the coal a r e  expected. 



s E A i.1 N 0. i a  

E a r l i e r  T e s t i n g s  

No. of  Average Min.  Hax. Range 
;amp1 es 

CLEAN COAL E 
2 Vo1.M. ( d . b . )  
% Ash 
% F.S . I .  

% Vo1.M. (d.a.b.) 
R max. 
'! Vol .Vi t r .  ( d . b . )  
F.S. I .  

F - C .  ( d.a.h.) 

I 

- 

:a D i l .  (rnax. ) 
': Contr.  (max.) 
S .  Vzlue 
'! P ( d . b . )  
O: s " 

~ H . G . I .  
l i *  , Yield 1.45 

- 
I 

1 .5c  
i 

*) O / C  Area "A" only  

From CC Analys is :  
3 29.9(dab) 26.8 29.1 2.3 
3 4.2 6.1 1.9 
3 8% 8 8% ri 

From Cokab i l i t y  T e s t s :  
35.0 
1.02 

32.5 
8?i 
- 

200 
30 
1 . ow  
0.051 
- 
- 
- 

Borehole S. 

No. o f  
jarnol es 

ia 
18 
19 

i a  
- 
- 
19 
19 
19 
19 
19 
- 

i a  
- 
- 

i 19 
! 
I 

Average 

32.4( dat 
5.9 
a 

32.4 
- 
- 
a 
63.8 
170 
22 
1.068 
- 
0.88 
- 
- 
63.8 

E L C O  Tes t ings  *) 

Channel S .  

No. o f  
;amp1 es 

3 
4 
4 

3 
2 
2 
4 
1 
3 
3 
3 
2 
2 
- 
2 
2 

Average 

32.7(dab 
5.1 
a 

32.7 
0.93 
0.35 
a 

28 
28 

67.1 

1.069 
0.42 
0.77 
- 
57.6 
62.0 

Bu l k  S. 

onposi t e  
B1 end 

31.6(dab 
7.2 
8% 

- 
- 
- 
- 
62.1 
a7 
25 
1.067 
0.044 
0.75 
95 
- 

6 1 * 2  i 
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Coal reserves (non oxidized coal only) of seam No. 18 have 
been calculated as  below: 

In s t :  TECHMAN ELCO 

Coal i n  Place: A: 5,320,718.8 
C :  252,593.4 

R.C.  recoverable: A: 9,568,941 A:  5,591,279.5 
C: 116,000 C :  247,262.7 

C.C. Product: A: 3,324,435.2 
C: 169,127.7 

4.2.19 Seam No. 19 

Seam No. 19 i s  s i tuated approximately 80' (24 m )  above seam 
No. 18 separated by an interval of s i l t s tones  and shales.  The 
basal sandstone l i e s  approximately 1,300' (550 m )  below seam 
No. 19. 

As the foregoing seams a l so  No. 19 is generally subdivided 
in to  4 - 5 individual s p l i t s  over a s t ra t igraphic  interval o f  
50' (15 m ) ,  and separated by partings of s i l t -  and miudstories. 
A t  the present i t  appears t ha t  the coal sp l i t s  i n  the northern 
par t  o f  the property a re  be t t e r  developed than i n  the south 
around section 180+00. No data a re  avai lable  f o r  Big Weary 
Ridge. The average s p l i t  thickness for a l te rna t ive  " A "  is 
3.45' (1.05 in). Alternative "C" has no seam No. 19 outcropping 
i n  the p i t  area.  

Due to  the poor development of t h i s  seam within the s e c t i o n  

tes ted by ELCO no bulk sample was extracted i n  the scope o f  
1975/76 fieldworks. Earl ier  testwork, however, indicates 
t h a t  seam No. 19 again would produce a medium t o  h i g h  vo1ati:e 
coking coal with a considerable low ash content and very good 
coking properties.  This could be proven a l so  by assaying 



CLEAN COAL 

I .G.I.  

S E A M  N O .  

- 
i 
I 

E a r l i e r  Tes t ings  

i io. o f  Average Min. Max. Range 
'amp1 es  

I Vo1.M. ( d . b . )  
; Ash 
I F.S.I. 

~ Vo1.N. (d.a.b.) 

i Kax. 

Vol.Vitr .  (d.b.) 
r.s. I .  
; F.C.  ( d.a.h.) 
; Dil . (nax. ) 
: Contr. (nax . )  
i .  Value 
I F ( d . b . )  
i s  " 

'ram CC Analysis :  
2 27.9(dab) 26.0 
2 2.2 
2 7% 7 

'rom Cokabi l i ty  Tes t s :  
33.8 

1.03 
32.0 
8% - 

208 
27 

1.085 
0.064 
- 

27.7 1.7 
3.9 0.9 
a 1 

9 

Borehole S. 

No. o f  
amp1 es 

25 
25 
25 

25 - 
.. 

25 
25 
25 
25 
25 - 
25 

25 

Average 

34.9(da 
7.5 
a 

34.9 
- 
- 
8 

65.0 
70 
19 

1.066 
- 
1.05  

73 
25 ~ 59.0 

I i 

ELCO Tes t ings  *) 

Channel S .  

ilo. of 
imol es 

" 

Average 

TESTED 

B u l k  S.  

mpos i  t e  
61 end 

*) O/C Area "A" only 



E L C O  M I N I N G  L I M I T E D  PAGE 120 

results obtained from ELCO'S borehole-samples. Due to the 
circumstances and the similarities between No. 18 and 19 
seam coals seam No. 19 was represented in composite washing 
and metallurgical tests by a relevant quantity of  No. 18 seam 
coal. 

Due to the several splits and coal/rock contacts a dilution 
o f  approximately 33% (weight) is to be expected in the ROM 
coal produced from this seam in future. 

Coal reserves (non oxidized coal only) for No. 19 seam compute 
as below: 

In st: TECHMAN ELCO 

Coal in Place: A: 2,657,640.2 

R.C. recoverable: A: 2,687,110 A: 2,528,642.4 

C: 

C: C: 

C.C. Product: A: 71 0,548.5 
C: 

4.2.20 Seam No. 20 

Seam No. 20 represents one o f  the last seams to be considered 
extractable within No. A mining alternative. 
approximately 50' (15 m) above seam No. 19 and 1,900' (580 m) 
above the basal sandstone. Accompanying rock o f  this seam 
again are shales, mud- and siltstones. 

It is situated 

The seam appears to develop 3 - 4 individual splits over an 
interval of approximately 70' (21 m ) ,  and g2nerally higher 
coal thicknesses are indicated for the northern part of the 
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CLEAN COAL 

% Vo1.M. (d .b. )  
% Ash 
% F.S.I. 

,I 

E a r l i e r  Testings 

J o .  o f  Average Min. Max. Range 
Samples 

7; Vol.>l. (d . a .b . )  
ii rriax. 
i Vol .Vitr .  (d .b . )  
F . S . I .  

F.C. ( d . a . h . )  
y: Di l .  (rnax.) 
i: Contr .  (rnax.) 
:. Value 
? P ( d . b . )  
:; s 
i . G . ! .  

< Yield 1 . 4 5  
1 . 5 0  i 

From CC Analysis :  

1 34. l (dab)  31.8 32.8 1.0 
1 4.6 4.8 0.2 
1 7% 7% 8 L2 

'rom Cokab i l i t y  T e s t s :  

NOT TESTED 

E L C O  Tes t ings  * )  

Borehole S .  

No. 0' 
' am1  e! 
- 

13 
13 
12 

13 
- 
- 

1 2  
13 
13  
13 
13  
- 

13 
13  
- 

13 

Averagi 

36.4( da 
9.4 
7 

36.4 
- 
- 
7 

63.4 
156 
17 

1.067 
- 
0.96 

58 
- 

53.9 

Channel S .  

ilo. 0' 
amol er 

A v e r a ~ e  

B u l k  S .  

omposi t e  
B1 end 

10T TESTE 

I I 
*) O / C  Area "A" only 



E L C O  M I N I N G  L I M I T E D  P A G E  1 2 2  

proper t y  r a t h e r  than t h e  south. The average coal  th ickness 
f o r  No. 20 s p l i t s  i s  4.14 (1.26 rn) f o r  a l t e r n a t i v e  " A " .  A l t e r -  

n a t i v e  "C" has no seam No. 20 outcropping i n  t h e  open p i t  

area. 

Due t o  e a r l i e r  and ELCO's t e s t i n g s  seam No. 20 w i l l  produce a 

h i g h  v o l a t i l e  cok ing  coal  again w i t h  a r e l a t i v e l y  low product  
ash and good cok ing p roper t i es .  
severa l  s p l i t s  t o  be mined, d i l u t i o n  has been ca l cu la ted  t o  
run  w i th  36% (weight )  on t h e  average f o r  a f u t u r e  ROM produc t .  

Due t o  the  development o f  

Coal reserves (non o x i d i z e d  coa l  o n l y )  f o r  seam No. 20 c a l c u l a t e  
as below: 

I n  s t :  TECHMAN ELCO 

Coal i n  Place: A: 854,374.7 
C: 

R.C. recoverable:  A: 2,096,136 A: 503,419.4 
C: C :  

C.C. Product: A: 150,522.4 
C: 

4.2.21 W n i n g  P lan  "A" Averaqe Coal 

Ana lys is  data f o r  ELCO's b u l k  samples as compiled and discussed 
above a r e  a p p l i c a b l e  f o r  c lean coa ls  rece ived from washing 
t e s t s  performed a t  a semi - i ndus t r i a l  sca le  i n  a p i l o t  p l a n t .  
I n  t h e  scope o f  t h i s  work each o f  the  seams was t r e a t e d  i n d i -  
v i d u a l l y  w i t h  a d j u s t i n g  p l a n t  and washing process i n  a way t h a t  
a combined product  ash conten t  o f  _A 9.5% was aimed f o r .  Th is  

t a r g e t  was achieved w i t h  v a r i a b l e  success i n  reg6rds t o  ac tua l  
ash-content and recovery.  
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In a future operation ROM coals of the individual seams w i l l  
have to be blended before washing in order to produce a clean 
coal of constant quality over the lifetime of the mine. The 
necessary blending process not only has to consider this fact 
but also the various coal qualities and volumes to be mined 
simultaneously on different bench levels. In order to secure 
this objective a detailed mining plan would have to be 
established in the feasibility stage of the project. 

The wash-plant on the other hand will have to be planned 
according to this long range average ROM coal in order t o  

produce an optimum clean coal with regards to quality and 
recovery. 

In order t o  simulate such a long term ROM blend coal and t o  
test its washability at a semi-industrial scale a bulk sample 
was composed from the individual seams' raw coal at a ratio 
expected as an average produced in a future open-pit mine over 
its entire life-time. 

Due to the existence of the two alternative mining plans 
and "C" respectively two composite samples were blended and 
treated. 

"A"  

Mining plan "A" provides for open-pit mining of seams No's 2 
t o  20 between sections 180+00 and 370+00 above the valley floor 
(Little Weary Ridge) and below of that to an average depth of 
400' (120 m). 

Plan "A"  (in thousands) : 
non oxidized coal only c cy st tolmes 

Coal in Place: 146.618 178.814 162.4- 8 / 
Recovered RC: 
Dilution: 

128;755 157,031 1421630 
8,826 l?,S?E 16,188 

ROM recovered: - 174,909 158,817 
CC recovered (61.1 %)* - lrJ6,8G4 99,027 
*This recovery results as a calcuiated average from i n 6 i v i d i l a l  

washability tests. 
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Representative fo r  this coal/rock volume composite " A "  sample 
was blended together considering proportionately ROM products 
as applicable due to mining-plan "A" for each individual seam: 

Mining Plan A: 

Resulting 

Sample No. Seam No. ROM Product Yield * Composite 
Clean Coal Clean Coal 

% % x 
RC-1 
RC-2 
RC-3 
RC-4 
RC-5 
RC-6 
RC-7 
RC-8 
RC-9 
RC-11 
RC-12 
RC-13 
RC-14 
RC-15 
RC-16 

2 8.8 
3 3.6 
4 15.8 
6 2.9 
7 2.3 
a 8.7 
9 6.9 
10 12.4 
12 6.7 
13 6.8 
14 5.7 
15 5.7 
16 4.3 
17 4.3 
18 & 19 5.1 

55.8 
85.0 
72.6 
76.1 
56.3 
62.3 
75.5 
73.7 
51.4 
23.6 
44.2 
44.5 
58.2 
65.9 
57.4 

8.0 
5.0 
18.8 
3.6 
2.1 
8.9 
8.5 
15.0 
5.7 
2.6 
4.1 
4.2 
4.1 
4.6 
4.8 

RC-18 Composite "A" 100.0 61.1* 100.0 
Blend 

*) calculated from washability data obtained by Birtley 
Engineering 

Due to expectations composite "A" sample containing a dilution 
of approximately 20% (weight) produced a low volatile coking 
coal with a medium ash level and good coking propwties. 



CLEM C O A L  

1 Vo1.M. ( d . 6 . )  
i Ash 
~ F.S.I. 

~ Vo1.W. (d.a.b.) 

: max. 
Val  .Vitr. (d .b. )  
.s. I .  

F . c .  ( d.a.h.) 
Di l .  (max.) 
Contr.  ( r a x . )  

P ( d . b . )  

s 'I 

. Value 

. G . I .  

S E A I4 i.4 0. COMPOSITE "A" 

E a r l i e r  T e s t i n g s  

110. o f  Average M i n .  flax. Range 
amp1 es 

'rom CC Analys is :  

'rom Cokab i l i t y  T e s t s :  

Yield 1.45 

1.50 
! 

Borehole S .  

No. o f  
Sam1 e !  

Averagc 

E L C O  Tes t ings  *) 

Channel S .  

No. 01 
Nmple! 
___ 

Average 

B u l k  S. 

omposi t e  
Blend 

21.4 

8.3 

J k  

69.8 
20 

16 
1.007 

0.65 

97 

52.7 

*) O / C  Area "A" only  
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Being puntilious with regards to the representativi ty of 
composite "A" sample for plan "A" average quality one has 
to realize that all the bulk samples' material was extracted 
more or less along section 190+00. Therefore, a representa- 
tivity of the bulk-samples' quality data would be given 
automatically for this particular section but not necessarily 
for the entire coal volume between sections 180+00 and 37OtOC. 
The comparison of bulk samples data and borehole information 
recorded over the entire area, however, indicates only minor 
discrepancies. They probably would outweigh each other, 
and a representativity of bulk and "A" composite samples 
for the mining plan "A" coal volume may be assumed with 
sufficient accuracy at the present. 
respect only can be obtained from additional bulk sampling 
in other areas and subsequent testing. 

Certainty in this 



E L C O  M I N I N G  L I M I T E D  PAGE 127 

4.2.22 M i n i n g  Plan "C" Average Coal 

Mining Plan "C" represents an a l t e rna t ive  concept primarily 
targeted to  the production o f  a cheaper ROM coal without 
de te r iora t ing  the qua l i ty  o f  the washed product coal scb- 
s t a n t i a l l y .  

T h i s  plan, therefore, eliminates open-pit mining of the 
upper seams o f  the sequence charged with an unfavourable 
overburden r a t i o  and r e s u l t s  in a reduction o f  the minable 
coal volume. 

Min ing  Plan "C" provides f o r  open-pit mining between sec t icns  
180+00 and 335+00 above valley f loo r  ( L i t t l e  Kmry Kid5e) 
and 400' (120 m) below of tha t .  
imposed on m i n i n g  o f  the h i g h e r  seams the toe o f  No. 13 s r d m  

on the -400' (-120 m j  benchlevel generally was considered 
the western boundary of the p i t .  

Due to  the r e s t r i c t ion  

Those l i m i t s  result i n  the below reserve f igures  (nan 
oxidized coal only):  

Plan " C "  ( in  thousands): cy s t  tonnes 

Coal i n  Place: 111,579 136,126 1 2 3,603 
R.C.  recoverable: 95,418 117,630 i 06,808 
D i  1 u t i  on: 12,846 12,846 11,664 
RON product: - 130,476 118,472 
CC Product (61.7%)* - 80,503 73,097 

Representative f o r  this coal/rock volume composite "C"  samo!e 
was blended from the individual seam coals considering t h e i r  
proportion i n  the future overal l  blend according t o  nining 
plan "C". 

*This recovery results a s  a calculated average from i n d i v i d i l j l  

washability t e s t s .  
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Mining  Plan "C": 
Resul t i n q  

Clean Coal Clean Coal 
Sample No. Seam No. ROM Product Yield * composite 

% % % 

RC-1 
RC-2 
RC-3 
RC-4 
RC-5 
RC-6 
RC-7 
RC-8 
RC-9 
RC-11 
RC-12 
RC-13 
RC-14 
RC-15 

2 
3 
4 
6 
7 
8 
9 

10 
12 
13  
14 
15  
16 
17 

9.7 
4.4 

18.1 
4.2 
2.9 

10.6 
7.8 

14.2 
7.6 
8.8 
5 .5  
3.6 
1.6 
1 .o 

55.8 
85.0 
72.6 
76.1 
56.3 
62.3 
75.5 
73.7 
51.4 
23.6 
44.2 
44.5 
58.2 
65.9 

8.8 
6.1 

21.3 
5.2 
2.6 

10.7 
9.5 

17.0 
6.3 
3.4 
3.9 
2.6 
1 .5  
1 .1  

RC-19 Blend 100.0 61.7 100.0 

*) c a l c u l a t e d  from washab i l i t y  d a t a  obtained by B i r t l e y  
Engineering. 

Due t o  expec ta t ions  composite "C" sample conta in ing  a d i l u t i o n  
o f  approximately 16% (weight)  on ly  produced a somewhat lower 
v o l a t i l e  coking coal t h a n  composite " A " ,  and w i t h  3 higoer  a>h 
level. 
"A" b u t  s t i l l  a t  an acceptab le  grade.  

The coking properties proved not  a s  good a s  co!s?ositz 

With  regards  t o  the r e p r e s e n t a t i v i t y  o f  composite " C "  scnpie  
t o  the overall  plan "C" coal q u a l i t y  the sme rcmd:ks S:.d 

comments are a p p l i c a b l e  a s  for  composite "A" .  
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CLEAN C O A L  

7: Vo1.M. ( d . b . )  
7; Ash 
% F.S.I .  

jj Val.!;. (d .a .b . )  
rT msx. 

F . S . I .  
Vol .Vitr .  (d .b . )  

F.c. ( d.a.h.) 
'; Di l .  (max.) 
? Contr.  ( m a x . )  
;. Value 
'I P ( d . b . )  
i s  

i . G . 1 .  
I ' ' ield 1.45 

1 .50  
i 

*) O / C  Area " A '  only 

E a r l i e r  Tes t ings  

;lo. of Average Idin. Ilax. Range 
janipl e s  

.ram CC Analysis :  

'rom Cokabi l i ty  Tests: 

Borehole S .  

No. 0 
'amp1 er 
___ 

Averagc 

E L C O  Testings * )  

Channel S .  

No. 01 
jarno1 e 

Average 

B u l k  S .  

omposi te 
Blend 

19.8 
9 .5  

7 

70.3 
-8 
17 
0.866 

0.05 
0 .43  

99 
- 

5 0 * 0  I 
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4 .2 .23  Oxidation Checks on Eulk Samples 

Trenches : 

After a trench was opened and coal outcrops could be 
properly located a f i r s t  channel sample was taken across 
the seam o r  s p l i t  excluding any partings.  Additional 
samples were taken w i t h  increasing depth o f  the trench. 

Without washing o r  s ink / f loa t  treatment t h i s  coal underwent 
F.S.I. t es t ing .  The f i r s t  samples c loses t  t o  the surface 
generally proved oxidized, and the trench was deepen5.d iir”ii1 
F.S.I. values grew t o  8 o r  higher. 
was extracted.  

Then the bulk simple 

F.S.I. values of oxidation checks a re  l i s t e d  in the below 
tab le ,  and the relevant sampling sites a re  shown in the 
drawings f o r  b u l k  sample locations.  (Appendix 3 ) .  

Seam 12: FSI Tests Trench Floor: %, 8% 

Seam 13 +13A: FSI-Tests Trench Floor: 8s5, 84  

FSI-Tests B u l k  Sample Face Seam 13:  9,9 
FSI Tests Bulk Sample Face Seam 13A: 9,9 

Seam 13 D: FSI Tests Trench Floor: 3ii ,  34 
FSI Tests approx. 3 ’  before Bulk Sample Face: 84, & 

Seam 13 E: FSI Tests Trench Floor: 2 ,  235 

FSI Tests on Bulk Sample Face: 
1.  with Partings: 3 ,  3% 
2. without Partings: 4 ,  4 
3. washed a t  1.5 S.G.: 9 ,9  

Seam 13 F: FSI Tests Trench Floor: 8 ,  7 
FSI Tests cn Bulk Sampie Face: 8, 8% 



PCGE 131 
E L C O  M I N I N G  L I M I T E D  

Seam 13 G: FSI Tests Trench Floor: 8!5, &$ 
FSI Tests Bulk Sample Face: 9, 9 

Seam 14: FSI Tests Trench Floor: 8%, 9 

Seam 14 C: FSI Tests Trench Floor: 2 ,  2 ,  2% 
FSI Tests B u l k  Sample Face: 8%, 8% 

Seam 14 D: FSI Tests Trench Floor: 4%, 4% 
FSI Tests 2.5' before Bulk Sample Face: 8, 8 

FSI Tests Bulk Sample Face: 9, 9 

Seam 15: FSI Tests Trench Floor: 8, 8% 

Seam 16: FSI Tests Trench Floor: %. % 
FSI Tests 2 '  before Bulk Sample Face: 84, 9 

Seam 16 E: FSI Tests Trench Floor: 5,  5% 
FSI Tests 2 '  before Bulk Sample Face: 8, 8 

Seam 16 G: FSI Tests Trench Floor: 6%, 6%, 7 
FSI Tests 2 '  before B u l k  Sample Face: 7%, 8 

Seam 17: FSI Tests Trench Floor: 2%, 3 
FSI Tests B u l k  Sample Face: 8Jg, 9 

Seam 17A: FSI Tests Trench Floor: 8%. 9 
FSI Tests 2 '  before Bulk Sample Face: 8%, 9 

Seam 18: FSI Tests Trench Floor: 72, 7% 
FSI Tests Bulk Sample Face: 84, 8;s 
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Tunnels : 

When d r i v i n g  new a d i t s  o r  extending exis t ing tunnels,  samples 
were taken from fresh coal faces in  5 '  (1.5 in) in te rva ls  
excluding any partings.  

Without washing o r  s ink / f loa t  treatment these samples under- 
went F .S . I .  t es t ing .  As soon as the F .S . I .  values proved 
s t ab le  the l a t e s t  coal face was inspected by the geologist  
and checked visual ly  for t races  of oxidation. 

In case the face proved en t i r e ly  unoxidized due t o  these 
c r i t e r i a  the seam was exposed by cross-cutt ing on i t s  e n t i r e  
w i d t h  and a b u l k  sample extracted.  

F.S.I. values of oxidation checks a re  recorded on the 
following table .  
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Table 5 -~ 

F.S.I. Values f rom Ox ida t i on  Checks i n  T u n n ? l s  

Loca t ion  A d i t  2 3 6 7 8 9 10 

Face 

+ 3 '  

f 5 '  
f 6 '  
+ I  0' 
+12' 
+I  5 '  
+ I  9 '  

Crosscut 

+20' 
+25'  
+30' 
+35' 
+40' 
+45'  
+50' 
+55' 
+GO1 

+65' 
+70' 

+75' 
+80' 

+35' 
+go'  
+95' 

+ loo '  
+105'  
+1:0' 
f115' 
+ I  20' 
+125' 

9 
8 

5?2 

8% 

715 

7 

7 

8% 

7% 
712 

7 15 

8;s 

6 
6% 

8% 
9 
8% 

6% 
6% 

7 
7 
5 
7 
5 
5 

54 

2% 

1% 

5 

2?5 

4 
3%,3 
2?5 
2 
3?i 

5 
4;2 
252 

3% 

3% 

54 

5 

412 
4?* 
3i2 
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4.2.24 CONCLUSIONS 

In the foregoing seam descriptions comparison has been made 
between analyses r e su l t s  obtained from borehole-sarcples, 
channel-samples and bulk samples on a seam individual basis.  

These r e su l t s  will  be reviewed under the par t icu lar  aspects 
of coal preparation i n  Volume l ( b )  of t h i s  report  and more 
detai led in a separate appendix Volume No. 7 .  

Besides of t h a t  i t  appears appropriate to  surmarize cer ta in  
r e su l t s  of analysis  comparison i n  a l e s s  sophisticated iiianner 
i n  order t o  a r r ive  t o  cer ta in  thumb-rules i n  order to  assess 
and in te rpre te  future  borehole analysis resu l t s .  This i s  
spec ia l ly  w i t h  regards t o  the recovery and qual i ty  o f  a ccal 
washed from the relevant borehole intersect ion a t  a comercial  
scale .  

Such a comparison has to  be based on tke r e su l t s  obtained fron 137 
Elcoborehole-samples over seams 12-20. These samples represented 
a 95 - 100% core-recovery of the intersected coal seams o r  s p l i t s  
respectively with minor partings included, however, excluding 
any d i l u t i o n  from the hanging and footwalls. 

On an average (ar i thmetic)  the 137 sanples tes ted arrived t o  
a 57% CC yield (1.50 S.G. f l o a t ) ,  assaying with 6.4% ash, 
29.5% vo la t i l e s  (d.a.b.) and a F.S.I. of 8%. 

The same seams (12 - 18) were sampled by 35 channel-samples 
inclusive d i lu t ion  from s p l i t s ,  hanging and  footwalls as 
expected i n  a fu ture  mine. 
procedure a t  the laboratory a clean coal qual i ty  was produced 
on an average (ar i thmetic)  very close t o  the one of the bore- 
hole samples (6.4% ash, 26.1% vo la t i l e s ,  F.S.I .  8 ) .  O:)?y iiie 
average recovery of the channel-samples proved lower dtie t o  
the d i lu t ion  i n  t h e i r  raw coal. 

Jndergoing the saac t es t ing  



S E A M  "1. 

8 
9 

1 0  
1 2  
1 3  
1 6  
1 5  
1 6  
1 7  

8 O R E H O L E  - s .  ( 1 3 7 )  

1 . 5 0  F l o a t  X A s h  % Vol F . S . I .  
( d b )  ( d a b )  

5 4 . 3  
4 9 . 7  
5 7 . 2  
5 2 . 7  
6 6 . 3  
5 1 . 1  
6 3 . 8  

6 . 6  2 8 . 3  
2 7 . 4  
2 0 . 4  

T i ? L E  6 
-I 

E L C O  TEST RESULTS - S U X M A R Y  

C H A N N E L  - S .  ( 5 4 )  

1 . 5 0  F l o a t  % A s h  X Vol F . S . 1  
( c o m b )  ( d a b )  

5 4 . 7  
5 8 . 0  
5 9 . 4  
7 1 . 3  
38.0 
5 9 . 4  
6 9 . 1  
6 7 . 5  
4 8 . 2  
3 2 . 7  
5 6 . 6  
4 4 . 2  
5 0 . 0  
6 2 . 1  
6 2 . 0  

8 . 7  
6 . 2  
7 . 1  
8 . 7  
8 . 2  
6 . 4  
6 . 5  
6 . 0  
6 . 6  
8 . 5  
6 . 0  
6 . 7  
7 . 1  
4 . 9  
5 . 1  

2 0 . 7  
1 9 . 9  
1 9 . 4  
1 8 . 9  
2 0 . 0  
2 0 . 5  
2 0 . 5  
1 9 . 8  
2 0 . 5  
2 5 . 9  
2 7 . 9  
2 7 . 9  
30 .6  
3 1 . 3  
3 2 . 7  

8 

4 
3 
4 
6 
4k 
7 
9 
8% 
9 
8 
8 
8 
8 

74 

-̂ I__ 

5 9 . 7  7 . 2  2 0 . 0  5 1  

5 0 . 8  6 . 4  2 8 . 1  8 
5 5 . 5  6 . 8  2 3 . 8  7 

I B U L K  - S. ( 1 5 + 2 )  
I 

1 ' O v e r a l l  % A s h  (ad): 'Vo1 F . S . I .  G-value F r c < j ~ t < $ n  Y'e:d 
Y i e l d  comb. ( d a b )  a t  9.5; A 5 5  -?r;?t 

4 9 . 0  9 . 3  
8 1 . 4  9 . 3  
6 8 . 6  8 . 4  
7 2 . 4  1 0 . 4  
5 1 . 7  1 0 . 8  
7 2 . 0  9 . 3  
7 8 . 0  8 . 6  
7 9 . 9  9 . 3  
5 4 . 1  9 . 3  
3 3 . 9  1 . 3  
4 6 . 4  
4 8 . 2  
5 3 . 0  
5 3 . 3  
6 3 . 6  

2 1 . 4  
2 0 . 6  
1 9 . 6  
2 0 . 4  
2 0 . 9  
2 0 . 5  
2 1 . 3  
2 1 . 2  
2 4 . 0  
2 5 . 5  
2 7 . 2  
2 7 . 2  
2 9 . 7  
3 0 . 7  
3 1 . 6  

5 1.027 
8 1.009 
4 N D  
34 N D 
6 N D  
Kk 0.671 -. 
6 0.694 

0.630 
7 k  9 1.057 
ah 1.051 
9 1.064 

1.052 
" 8 1 . o c j  

8k  1.067 
R 1 .c25 

55.1 
82 .9  
75 .2  
6 6 . 6  
52.6 
66.3 
73.7 
77.9 
4 s . 5  
24.6 
42.4 
c4.2 
47.3 
65.7 
6S.4 

8 . 7  2 8 . 0  8% 1.063 
9 . 0  2 4 . 1  7 1  0.765 

5 0 . 5  
6 0 . 4  

I -.-___ ~..-_I~._____I___ 

1.027 ( 6 ? . 2 3 )  ' 6 5 . 1  8.3 2 3 . 7  7 b  
" 5 2 . 7  
' 5 6 . 7  9 . 5  2 2 . 2  7 0.656 ( 6 , : .  $5)  L .~ ~ -..--....I-__ 

? : ?  L a l l n c e  y i e l d  ( w e i g h e d  z v e r a g e s .  n o n - o x i d i z e d  c o a l )  
d C t s a 1  c o m b i n e d  y i e l d  I 

I :* 



PAGE 136 E L C O  M I N I N G  L I M I T E D  

Therefore, the conclusion may be drawn t h a t  d i lu t ion  did n o t  
de t e r io ra t e  the qua l i ty  of a clean coal e f fec t ive ly  when 
borehole and channel-samples o f  E l k  River coal were t rea ted  
a t  a laboratory scale  under the same procedures. 

Comparing now a t  the next step averages received from the 
to t a l  number of 54 channel-samples with the average ( a r i t h -  
metic) of 15 washabili ty-tests (di luted bulk samples) of the 
same seams and locations i t  becomes evident t h a t  

a )  the product ash is approximately 2.5% higher i n  
the bulk-samples than i n  the channel-sampies, 
whereas, vo la t i l e s  and F . S . I .  rercain substantia:ly 
unchanged on the channel-samples level .  

b )  due to  the higher product ash a l so  the y ie ld  r i s e s  
by approximately 5%. 

In general terms one can say t h a t  i n  comparison with a cnannel- 
sample an increase o f  1% ash i n  a clean coal received from a 
washability tes t  increases a l so  the y ie ld  by approximately 2%.  

With  regards t o  borehole-samples a washability tes t  would 
produce a clean coal product very s imilar  i n  i t s  vo la t i l e s  
and F.S.I. f igures  t o  the ones received by lab tes t ing  of a 
borehole-sample of the same seam intersect ion.  

The ash content,  hoKever, would increase by approximteiy 
2.5% between a borehole-sample and the washdbility f igure of 
a d i lu ted  bulk-sample received from the same sezm i n t e r l e c t i x .  
A l s o  here, the increase i n  ash content i s  dcccapanied by c. 

yie ld  increase of double t o  t r i p l e  t h a t  s ize .  

Furtheron, the conclusion can be d ram t h ' t  :.ritbin :is? Lbr'je 

seam intersect ion the difference i n  ash coiitnt?t a:; y ic ' id  

between the wasSaSility t e s t  o i  a di;i*ted bulk si..:p'ie %Ti: 

the ones of laboratory tc.;teo borehc:e arid cii.+r~!-,sI SZiiipiEz 
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represents merely the e f f ec t s  of a d i f fe ren t  method of 
treatment. 

Evidence a l so  supports the conclusion t h a t  f o r  Elk River coal 
d i lu t ion  does not  de te r iora te  subs tan t ia l ly  the qual i ty  of  a 
washed product regardless of the treatrnent method applied 
( lab  o r  washability t e s t ing ) .  

Final ly ,  and with regards t o  a product washed a t  an industr ia l  
scale  from Elk River coal i t  i s  expected t h a t  the average 
y ie ld  f igure  as  received i n  washabili ty-tests would b2 

reproduced and achieved a l so  i n  a fu ture  plant i f  a prcduct 
ash of 9.5% i s  targeted fo r .  
lower i n  practice.  

Probably the ash would prove 



I A e  I - -  
CLEAN COAL RESERVES (ALTERNATIVE " A " )  

TOTAL 

( S T )  (WEIGHT % I  (ST) ( S T )  (WEIGHT % )  ' . ( S T )  ( S T )  

ROM-PRODUCT PLANT CLEAN COAL CLEAN COAL E A M  R O I .  RODUCT PLANT CLEAN COAL 
( NO FI - 0 X I D I Z E D  ) ( O X I D I Z E D )  Y I E L D  ( O X I O I Z E D )  (NON-OXID.  & OX10 (NON-0 I D  I Z E O )  Y I E L O  

2 1 5 , 2 3 9 , 7 2 1 . 3  
3 7 . 8 5 9 . 2 4 2 . 2  

5 5 . 1  8 , 3 9 7 , 0 8 6 . 4  
8 2 . 9  6 . 5 1 5 . 3 1 1  . 8  

4 3 9 , 0 7 2 . 4  
3 6 2 , 9 9 8 . 4  

1 , 5 7 5 , 4 0 7 . 9  
9 7 , 5 0 3 . 9  

41 9 , 1 3 5 . 3  
4 2 5 . 6 0 9 . 8  

55 .1  2 4 1 , 9 2 8 . 9  
3 0 0 , 9 2 5 . 7  

, 1 8 4 , 7 0 6 . 7  

8 , 6 3 9 , 0 1 5 . 3  
6 , 8 1 6 , 2 3 7 . 5  

2 0 , 4 1 4 , 0 5 3 . 2  
8 2 . 9  
7 5 . 2  1 ,  
1 5 . 3 *  
6 6 . 8  

4 -4A 2 5 , 5 7 0 , 9 3 9 . 5  7 5 . 2  1 9 ; 2 2 9 ; 3 4 6 . 5  
5 1 , 2 4 0 , 6 1 4 . 2  1 5 . 3 *  1 8 9 , 9 1 4 . 0  
6 4 , 9 4 0 , 2 6 7 . 1  6 6 . 8  3 ,300,098.4  
7 4 , 0 0 5 , 4 3 5 . 5  5 2 . 6  2.1 0 6 . 8 5 9 . 1  

1 4 , 9 4 5 . 6  
2 7 9 , 9 8 2 . 4  
2 2 3 . 8 7 0 . 8  

2 0 4 , 8 5 9 . 6  
3 ,580,080.8  

5 2 . 6  
6 6 . 3  
7 3 . 7  
7 7 . 9  
5 3  . O * *  
4 8 . 5  
2 4 . 6  
4 2 . 4  
4 4 . 2  
4 7 . 3  

2 i 3 3 0 1 7 2 9 . 9  
1 0 , 9 3 4 . 6 5 6 . 5  

9 ,047,391 .6  
1 5 , 3 1 8 , 4 3 8 . 7  

2 , 3 9 2 , 6 4 7 . 7  
6 , 2 5 4 , 0 8 2 . 1  
3 ,143,235 .O 
3 , 6 3 5 , 7 9 7 . 1  

8 - 8 A  1 5 , 3 5 2 . 2 1  5 . 5  
9 11 , 5 9 7 , 9 3 6 . 1  

1 0  1 8 , 5 5 7 , 8 6 2 . 0  
1 1  4 , 3 9 8 , 9 5 0 . 2  
1 2  1 2 . 2 5 2 . 2 0 9 . 4  

6 6 . 3  10.1 7 8 . 5 1  5 . 9  1 , 1 4 0 i 4 7 9 . 0  
7 3 . 7  8 ; 5 4 7  1 6 7 9  .o  6 7 8 , 0 3 6 . 1  

1 , 1 0 6 , 3 7 2 . 5  77 .9  
5 3 . 0 * *  2 , 3 3 1 . 4 4 3 . 6  1 1  5.479.4 

1 4 , 4 5 6 , 5 7 4 . 5  

7 5 6  i 1 3 7 . 6  
4 9 9 , 7 1 2 . 6  
8 6 1  . 8 6 4 . 2  

61 i 2 0 4 . 1  
4 8 . 5  5 ;942;321 . 6  6 4 2 . 8 0 5 . 2  3 1 1  i 7 6 0 . 5  

2 2 6 , 1 9 5 . 2  
2 2 5 , 8 2 6 . 7  
3 5 2 , 1 0 5 . 2  
3 0 1  , 6 3 4 . 7  
2 3 6 , 1 3 6 . 4  
3 6 9 , 5 3 6 . 3  

8 3 , 9 6 7 . 6  

1 3  1 1  i 8 5 7 i 8 8 5 . 2  
1 4  8 , 0 4 2 , 3 8 3 . 1  
1 5  1 0 , 7 4 1  , 0 7 7 . 4  
1 6  7 , 5 4 9 , 8 3 0 . 3  
1 7  6 , 2 6 8 , 5 9 2 . 6  
18 5,591 , 2 7 9 . 5  
1 9  1 , 5 2 8 , 6 4 2 . 4  
2 0  5 0 3 . 4 1  9 . 4  

2 4 . 6  2 ;917 i 0 3 9 . 8  9 1  9 1492.7 
4 2 . 4  3 , 4 0 9 , 9 7 0 . 4  5 3 2 , 6 1 0 . 1  
4 4 . 2  4 , 7 4 7 , 5 5 6 . 2  7 9 6 . 6 1  8 . O  5 i 0 9 9  i 6 6 1  .4 
4 7 . 3  3.571 . 0 6 9 . 7  6 3 7 i 7 0 5 . 5  3 ; 8 7 2  ; 7 0 4 . 4  

4 , 4 1 7 , 2 8 7 . 7  
4 , 1 9 3 , 9 7 1  .5 

6 6 . 7  4 . 1 8 1  - 1 5 1 . 3  3 5 4 i 0 2 7 . 6  6 6 . 7  
G8.4 3 1 8 2 4 1 4 3 5 . 2  5 4 0 , 2 5 7 . 7  GR.4 
2 8 . 1 * * *  7 1  0 , 5 4 8 . 5  298.81 7 . 2  28 .1** *  
29 .  z)****  1 5 0 . 5 2 2 . 4  

794,516.1  
2 0 5 . 6 5 6 . 2  1 8 4 , 3 9 4 . 1  

2 4 , 2 6 1  .1  
2 9 . 9 * * * *  
25 .9** * * *  

5 5 1 1  3 3 . 8  
6 ,283.6  21 4 0 2 1 0 4 7 . 1  

2 2  6 6 , 0 8 7 . 2  
24 21 , 1 6 7 . 8  

1 1 0 ; 4 1 3 . 8  
1 6 , 5 2 1 . 8  

5 , 2 9 2 . 0  

1 7 4 , 5 8 7 , 8 0 5 . 0  1 1  ,291 , 2 6 3 . 9  

As P e r  A s s u m n t i o n  o f :  
Techman 6 0 . 0 5  1 0 4 , 8 3 3 , 3 9 1  . 3  5 8 . 4 0  6 , 5 9 3 , 8 5 8 . 6  1 1  1 , 4 2 7 , 2 4 9 . 9  

K a i s e r  Canada M i n :  5 9 . 0  1 0 3 , 0 0 6 , 8 0 5 . 0  
K a i s e r  Canada Av :  6 4 . 7  1 1  2 , 9 5 8 , 3 0 9 . 8  
K a i s e r  Canada Max:  7 0 . 4  1 2 2 , 9 0 9 , 8 1 4 . 7  

5 9 . 0  6 , 6 6 1 , 8 4 5 . 7  1 0 9 , 6 6 8 , 6 5 0 . 7  

7 0 . 4  7 , 9 4 9 , 0 4 9 . 8  1 3 0 , 8 5 8 , 8 6 4 . 5  
6 4 . 7  7 , 3 0 5 , 4 4 7 . 7  1 2 0 , 2 6 3 , 7 5 7 . 5  

R e m a r k s  : -__ 
F r o m  C h a n n e l  s a m p l e ,  w a s h e d  a t  1 . 5 0  S . G .  

** 1 9 7 0  d r i l l  h o l e  i n f o r m a t i o n ,  w a s h e d  a t  1 . 5 0  S . G .  = 6 2 . 2 %  Y i e l d  - 9 . 2  W e i g h t  4 D i l u t i o n  

*** ( c a l c u l a t e d  a s  w e i g h t  4 o f  r e c o v e r e d  r a w  c o a l  i n  t a b  a . . )  
Mk - o v e r a l l  w a s h i n q  - y i e l d  o f  6 0 . 6  - 32.5  w e i g h t  9: d i l u t i o n  ( c a l c u l a t e d  a s  w e i q h t  % o f  
r e c o v e r e d  r a w  c o a l  i n  t a b  9 . )  

**** 1 9 7 5  D r i l l  h o l e  i n f o r m a t i o n ,  w a s h e d  a t  1 . 5 0  = 5 3 . 9 %  Yi -e ld  - 2 4 . 0  w e i a h t  X d i l u t i o n  
( c a l c u l a t e d  a s  w e i g h t  7 o f  r e c o v e r e d  r a w  c o a l  i n  t a b  3.) 

***** No i n f o r m a t i o n  a t  a l l ,  2 5 %  w a s h i n g  y i e l d  a n t i c i p a t e d )  
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2 1 3 . 5 ? 4 . 7 5 . t ,  3 
3 6,119.594 . O  
A - : l f l  23.52'). 4 2 7 . 3  
5 1 . 2 4 0 , 6 1 6 . 2  
6 3 . 8 6 5 . 4 9 9 . 9  

1 3  1 5 .  ? " 6 , 5 1 ? .  1 
1 1  2 , 4 ? R  , d l  9 .  5 
1 2  1 0 , 5 7 n , f i 3 ? . 5  
1 3  1 3 , ? 0 8 , 5 2 1  . 9  
1 5  5 . 6 . 3 7 . 3 3 4 . 0  
1 5  6 , l  C P ,  91 7 . 9  
1 5  2 , 2 5 9 , 7 7 3 . 7  
1 7  1 . 1 5 5 . 2 5 5 . 6  
1 9  ?@?,262 . ?  

5 5 . 1  
3 2 . a  
7 5 . ?  
l 5 . 3 *  
6 6 . 8  
5 2 . 6  
6 6 . 3  
7 7 . 7  
7 7 . 9  
5 7 . 5 * *  
4 8 . 5  
2 4 . 6  
4 2 . 4  
4 4 . 2  
4 7 . 3  
6 6 . 7  
6 8 . 4  

__ - - __- 

60.26 

5 9 . 3  
6 4 . 7  
7 Q . 4  

7,4RO , 7 1 5 . 1  
5 , 6 6 3 , 1 9 4 . 6  

1 5 , 5 2 G  , 3 6 2 . 1  
1 3 3 , 8 1 4  .O 

2 , 5 3 2  ,"3.1 
2 ,1771 ,466 .0  
9 , 3 O 9 . 1 1 9 . R  
7 . 6 2 9 . 3 5 2 . 8  

1 2 1 7 5 5  i 9 8 5 . 9  
1 , 2 8 0 , 1 7 3 . 4  
5 , 1 2 5 , E 5 S . R  
2 , 7 0 3 , 1 7 6 . 0  
2 , 4 1 1  , 4 2 9 . 6  
2 , 7 2 6 , 6 6 1 . 7  
1 , 0 6 4 , 6 1 6 . 0  

7 7 7  . ? 2 5 . 5  

5 1 2 , 6 5 0 . 5  
3 5 4 , 8 1 6 . 4  

1 , 5 7 5 , 4 5 8 . 0  
9 7 , 6 4 3 . 0  

41 9 , 1 3 5 . 3  
! 2 5 , 6 0 9 . 8  

1 , 9 6 3 , 1 6 3 . 8  
6 7 8 , 0 3 6 . 1  

1 . 1 1 6 . 4 2 6 . 2  
'1  1 5  ; 4 7 0  14 

5 7 5 , 3 5 1  . 5  
9 1 9 , 4 9 2 . 7  
5 '30 .522  . 3  
581 i 9 2 5 . 8  
7 7 3 , 5 2 9 . 6  
2 9 6 , 4 5 0 . 5  
1 1 1  ,OCO.3 

. _  
1 6 9  11 2 7 . 7  

1 0 , 1 3 0 , 3 4 1 . 8  

7 9 , 5 3 2 . 7 5 9 . 3  

7 6 , 9 8 0 , 8 3 7 . 2  
, 4 1 7 , 9 6 9 . 9  

7 1 , 8 5 5 , 1 0 ~ . 6  

5 5 . 1  
8 2 . 9  
7 5 . 2  
1 5 . 3 *  
6 5 . 4  
5 ? . E  
G 6 . 3  
7 3 . 7  
7 7 . 9  
5 2 . 5 * *  
4 r . 5  
2 4 . 6  
5 2 . 4  
4 4 . 2  
4 7 . 3  
6 6 . 7  
6 8 . 4  

5 '3 .61 

5 9 . 9  
6 '1.7 
7 0 . 4  

2 0 2 . 4 7 3 . 4  7 , 7 7 ? . 1 ? 5 . 5  
5 , 9 7 1  , C ? 7 . 2  

1 , 1 8 4 , 7 4 4 . 4  1 F , 6 ? 1  , 5 7 6 . 5  
1 4 , 3 4 5 . 6  2 2 4 , 7 5 ? . 6  

2 7 3 , 9 2 2 . 4  2 , ' ? 5 ? , 7 7 5 . 5  
2 2 3 , 9 7 9 . 9  2 , 2 7 5 , 3 1 6 . 8  
7 3 4 . 5 7 7 . 6  1 0 . 3 1  3 , 2 ? 7 . 4  

79? , 4  32 . R  

4 7 9 . 7 1 2 . 6  
R 5 ? . 6 9 6 . 0  ~ I~~ ~~ 1 3 , 6 3 4 , 7 8 1  . 9  

6 0 , 5 2 6 . 7  1 , 3 C ? , 7 ' ? 7 . 1  
2 7 8 , 9 0 0 . 0  5 , d n 5 . 5 5 e .  2 
2 2 6 , 1 9 5 . 2  
21 2 , 2 2 5 . 6  2 , 6 2 3 , 6 5 5 . 2  
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ELCO's figures compare favourably with TECHNAN's and the negligible 
differences (approximately 1 .OlX for total recoverable raw coal 
in place) are within accuracy of measurements and calculations. 

ELCO's assessment totals in a 

combined ROM-product o f  185,879,068.9 st 
(oxidized coal incl.) 

total waste material 
handled of 1,033,232,850.5 bcy. 

These figures result in a overburden ratio of 

5.56 bcy/st. 

I f  the oxidized coal i s  included into the total waste material 
(9,551,543.6 bcy recovered oxidized raw coal + 617,033.3 bcy cilutim 
rock) the overburden ratio increases to 5.98. 
then 174,587,805.0 st against 1,043,401,427.4 bcy of total waste 
material. 

Total RGM proddct i s  

I f  the dilution rock of the non-oxidized coal and oxidized coal 
are included into the total waste material (9,442,399.8 bcy d i . i b -  

tion + 9,551,543.6 bcy recoversd oxidized raw coal) the over- 
burden ratio increases to 6.70. The recovered raw coal i s  th,m 
157,080,928.6 st, and the total waste mzteria'i 1,052,227,293.9 bcy. 

To calculate the expected clean coal tonnage the relevant pl;ri,r 
yields as obtained from the washability testwork for the i n d i v i o m l  
seams were applied. This, as explained earlier inciuded th2 expected 
dilution in a future ROM product, and the method o f  coal ri'ser'Jes 
calculation simulates and corresponds to this dilution. 
tails see the following tabulation. 

For de- 
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4.3.2 Min ing  Plan " C "  Area: 

For a l t e r n a t i v e  "C" the c a l c u l a t i o n  r e s u l t e d  i n  t h e  tc lor ,  t o t a l  
volume of m a t e r i a l s .  For comparison again the  r e i e v o n t  T E C I X G , +  

figures a r e  quoted. 

Below Oxidation Level : 
rl ,.? (non oxid ized)  :Lb*b TE c i ,  *:.".;i 

Raw Coal i n  Place ( s t )  136,125,630.5 144,582,090 
Recovered Raw Coal ( s t )  11 7,630,438.7 127,C07,000 
(raw coal i n  p lace  
minus m i n i n g  loss) 

Run of mine product ( s t )  130,475,936.2 i52,75>,003 
( recovered raw coal 
plus d i l u t i o n )  

Total  Waste (bcy) 597,076,933.2 704,187,905 

Above Oxidation Level: 
(ox id ized)  

Raw coal i n  Place ( s t )  
Recovered Oxidized Raw 
Coal ( s t )  
(ox id ized  raw coal i n  
p l ace  of minus  m i n i n g  loss) 

Run of Mine Product ( s t )  
( recovered oxidized raw 
coal p lus  d i l u t i o n )  

Total  Overburden (bcy) 
( g l a c i a l  t i l l  and s lope  
d e b r i s  plus rock overburden 
plus m i n i n g  l o s s -ox id ized )  

10,415,102.2 3,256,000 

9,088,146.2 

10,130,341.8 

99,493,007.2 

ELCO's  f i g u r e s  again compwe favourably witn t h e  ones es tab ;  ished 
by TCCHMAN and the d i f f e rences  ( ca .  6.5% f o r  t o t a l  raw coal 

r e se rves  i n  p l ace )  a r e  wi th in  accuracy o f  measurements and 
c a l c u l a t i o n s .  
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ELCO's assessment t o t a l s  i n  a 

combined RON product o f  
( i n c l .  ox c o a l )  
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140,606,337.0 s t  

t o t a l  waste material 
t o  be handled of 696,569,940.4 bcy. 

These figures result f n a n  overburden r a t io  o f  

4.95 bcy l s t .  

I f  the oxidized coal is  included i n t o  the  t o t a l  caste mater ia l  
(7,449,300.2 bcy recovered oxidized raw coal + 510,987.9 bcy 
d i l u t i o n  rock) the overburden r a t io  increases t o  5.40. Total 
r u n  o f  mines product is  t h e n  130,475,995.2 s t  aga ins t  704,530,218.5 
bcy of t o t a l  waste ma te r i a l .  

I f  the d i l u t i o n  rock and oxidized coal a r e  inc luded  i n t o  the  t o t a l  
waste material (6,869,179.2 bcy d i l u t i o n  rock + 7,449,300.2 bcy 
recovered - oxidized raw coa l )  then the  overburden r a t i o  increases  
t o  6.04. The recovered raw coal is  then 117,630,428.7 s t  a g a i n s t  
710,888,419.8 bcy o f t o t a l  waste  m a t e r i a l .  

To c a l c u l a t e  the expected c lean  coal tonnage the same procedure 
was appl ied  as w i t h  a l t e r n a t i v e  "A", resulting i n  the  following 
t abu la t ion .  
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4.3 .3  Underground Reserves (Hydraul ic)  
Big Weary Ridse 

Applying t h e  e a r l i e r  quoted parameters t h e  following 
recoverable  c l ean  coal r e se rves  were ca l cu la t ed  by 
MONTAN CONSULTING GmbH. f o r  a hydraul ic  underground 
mine: 

Recoverable 
Number of cc-  

good qua1 i t y  Average Thickness Reserves 
Coking Coal Seam Coal (FSI 7 )  

Sec t ion  Seams (FSI 7 )  (m) (in) 1000 tonnes 

1 .  Elco Lease,  1 4.0 2.9 1,802 

2 .  Elco Lease 7 4 .8  4 . 2  11,000 

above dra inage  

3 .  Ford ing  Lease, *) 6 3.6 3 .4  8 ,000  
above dra inage  

TOTAL : 20,800 

T h i s  c a l c u l a t i o n ,  however, only comprises good q u a l i t y  coking 
coal seams (F .S . I .  = 7 and p lus)  considered a s  a sweetener f o r  
lower grade a l t e r n a t i v e  " C "  open p i t  c o a l .  Total  reserves 
recoverable  by hydraul ic  underground m i n i n g  a r e  s u b s t a n t i a l l y  
h igher .  

Due t o  heavy f a u l t i n g  i n  c e r t a i n  a r e a s  and t h e  r e l a t i v e l y  wide 
spacing of boreholes  t h e  above r e se rves  a r e  t o  be considered a s  
d r i l l  i nd ica t ed .  

*) Approximately 1/3 of t h e  r e se rves  a r e  es t imated t o  be i n  t h e  
ELCO-Lease west of  Fordings l e a s e  boundary. 
t h a t  E L C O ' s  and  FORDING'S r e se rves  appear t o  be developed a s  one 
u n i t  and ex t r ac t ed  i n  one mine no a t tempt  was made t o  c a i c u l a t e  
coal volumes f o r  both comvanies i n d i v i d u a l l y .  

Due t o  t h e  f a c t  
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Considering a clean coal o u t p u t  of approximately 450,OGO St 
(0 .4  million tonnes) p.a. d r i l l  indicated clean coal reserves a t  
Big #eary Ridge would provide a l i f e  time f o r  hydrauiic unl3rground 
mining of approximately 51 years. This, however, would require an  
agreement with FORDING COAL L td .  t o  mine w i t h i n  t h e i r  lease area 
north of Aldridge Creek. 

I t  has t o  be par t  of future  s tudies  to  es tabl ish within the o w r a l l  
development scheme the merits of se lec t ive  mining o f  good quality 
coking coal by hydraulic means against  the costs  envolved. 

Besides o f  this a l te rna t ive  i t  has t o  be pointed o u t  t ha t  Birj iic-ary 
Ridge also represents an excellent open p i t  s i tua t ion .  

Recent d r i l l i n g s  between s ta t ions  100 + 00 and  180 + 00 alone 
indicate reserves of approximately 

130,000,000 s t  recoverable raw coal 
o r  70 - 80,000,000 st of clean coal. 

A potential  of s imilar  magnitude may be expected between s ta t ions  
000 + 00 and 100 + 00 i n  case coal reserves of FORDING CCAL Ltd. ' s  
l icense L 6385 ( approximately 25,000,000 s t )  would become avai lable .  

There seems t o  be su f f i c i en t  potential  a t  the Elk River Coal Property 
t o  s u p p o r t  two major open-pit mines w i t h  a combined o u t p u t  o f  8 million 
s t  p.a. over a period of 25 - 30 years.  This means t h a t  the open p i t  
operation as  invisaged i n  mining plans "A" or  "C" one time could be 
backed up by a second and independant open-pit development o f  similar  
sca le  a t  B ig  Weary Ridge. 
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1.45 
23 

isto 

4A 6 
n0.2 b.1 

4535 3677 
Mlt No. 4+4A Adl t  No. 6 

7 
Ib.1 

3710 
Mit m. 7 

4 
1.6 
43.2 
13.0 
0.43 
0.057 
4437 
451 9 
7957 

1350 
1650 
1660 

8s 

85.8 
14.2 

31.7 
0.7 
8.2 
19.3 
0.62 
0.042 
4 
420 

34 

2 
51 
0 
40 
7 
1.46 
22 

/ 

1.0 
44.3 
13.5 
41.7 
0.39 
68 

85.8 
14.2 

37.2 
31.9 
1.7 
9.4 
20. 7 
79.3 
0.94 

2 7  

18 
-18 - 

7 
no.2 

Adlt WO. 7 

8 no. 1 

3783 
A d l t  m. 8 

d 

0.8' 
36.8 
13.8 
0.36 
0.056 
5013 
son8 
ms2 
1330 
1620 
1650 

W 

86.8 
13.2 

51 .4 
0.6 
6.0 
19.6 
0.47 
0.021 
01 
404 
481 
31 
-21 
0.689 
4 
49 
0 
45 
6 
1.45 
23 

/ 
0.8 
35.2 
15.3 
49.1 
0.34 
79 

85.5 
14. 5 

56.9 
48.6 
1.6 
6.8 
21.1 n. 6 
0.84 

9I 
409 

17 
-17 

8 
no. 2 

Mit 361 Wo.8 1 

10 
no. t 

Adlt 3713 rr0.10 

1 
no. 1 

Adlt b . 9  
*12 3711 

/ 

1.3 
42.6 
13.5 
0.44 
0.066 
4165 
4531 
7887 

1100 
1 590 
1620 

90 

82.6 
17.4 

32.2 
0.6 
7.3 
19.4 
0.63 
0. ou 
R 
401 

33 

2 
48 
0 
44 
8 
1.43 
23 

/ 
0.8 
45.5 
14.3 
39.9 
0.39 
89 

80. S 
19.5 

u). 7 
31.2 
1.5 
8.0 
20.5 
79.4 
0.82 

4k 
441 

9 
-9 

/ 

1 .o 
26.7 
14.6 
0.36 
0.036 
5011 
601 0 
81% 

1#a 
1590 
1620 

w 

64.3 
15.7 

67.4 
0.4 
6.4 
17.8 
0 . 1  
0.023 
1 
422 

16 

n.4 
39 
0 
57 
4 
1;u 
23 

J / 

5.7 
16.3 
16.6 
0.69 
0.090 
6528 
6950 
8309 

1300 
1600 
1640 

92 

75.4 
24.6 

69.8 
0.8 
7.7 
18.5 
0.70 
0.106 
39 
41 9 

27 

- -  
31 
0 
65 
4 
1 .u 
23 

1 
2.5 

31 -2  
16.0 
0.47 
0.022 
5428 
5582 
8116 

13W 
1520 Isso 
94 
1 

/ 

1.1 
29.1 
14.8 
0.34 
0.039 
5697 
5767 
81 37 

1320 
1560 
1 590 

97 

04.5 
15.5 

61 .4 
0.4 

17.9 
0.39 
0.017 
1 
413 

23 

n.d. 
39 
0 
R 
3 
1.41 

6. 5 

23. 

4 

1.3 
36.6 
13.4 
0.47 
0.019 
51 03 
51 78 
8161 

1400 
1640 
1670 

92 

85.5 
14.5 

49.2 
0.3 
7.5 

0.61 
0. Ws 
Y 
389 
461 
32 
-11 
0.852 
6 
55 
0 
38 
7 
1.44 
23 

ia.5 

4 

0.8 
30.19 
IS. 1 

I 0.39 
0. OM 

0.8 
35.5 
13.7 
0.49 
0.01 5 
5207 
5254 
81 50 

1300 
1640 
1660 

95 

1 . 9  
14.1 

46.7 
0.3 
7.0 
19.2 
0.64 
0.00s 
7 
404 

32 
5 
0.940 
16 
60 
1 
31 
8 
1.45 
23- 

481 

. . . -  

1.5 
25.5 
17.5 

1.7 
2s. 9 
17.2 
0.40 

0.8 
24.94 
16.0 . 
0.38 
0.028 
609s 
61 52 
81% 

1370 
1690 

~ 1 7 0 0  

60 

1 -3 
25.4 
17.t I 

0.39 
0.031 
5924 
6023 
aoa 

0.41 
0.073 
5964 

81 14 

1310 
1640 
1680 

Bl 

0.041 
5943 
(056 
81 74 

1320 
1630 . 
1670 

15 
' 

5691 
5742 
8225 

1300 
1610 
1630 

89 

1 3 9  
1620 
1654 

ttze Fmct la  
6.3-0.2 I 

4.2 I 
89.0 
11.0 

86.8 
13.2 

89.4 
10.6 

94.3 
5.7 

89.6 
10.4 

89.2 
10.t 

Clem Coal (Slte Frrctlon 6.3-0.h.l.45 fink float S.C.) 
JHrM 

Ash S &  
Volrtlle Matter . I- 

I 6  

kulytlul Iblrtum !ir . 
51.6 
0.7 
8.1 

20.6 
0.54 
0.013 
8 
so9 
472 
33 
24 
0.985 
462 

56.7 
0.7 
5.95 
19.8 
0.49 

63.8 
0.6 
6.34 
19.9 
0.50 
0.022 
3 
401 

32 

2 

- 

0 . 7  
0. 5 
6.0 
19.8 
0.48 
0.021 

491 
33 
-24 
0.697 
3 
51 
0 
46 
3 
1.41 
23 

Fn 

66.8 64.1 
0.7 

21 .I: 
0.M 
0.057 
6 
394 
467 
32 
-10 

8 
57 
0 
3s 
8 
1.32 
25 

5.a 

0. Iy 

i 8 

8 

0.8 
5.8 
21.8 
0.45 
0.024 
6 
410 
48s 

0.073 
6 
I07 
479 
31 36 

-16 
0.91 
6 

-16 
0.797 
6 
55 
0 

33 ~ 

0 
62 
5 
1.47 * .  

I 45 
0 
49 

52 
0 
43 
I 
1 .# 
2s 

6 k .  
1.45 

6 
1.41 
23 22 

/' d 

0.6 
20.6 
19.0 
60.0 
0.32 
8s 

/ 
. /  
0. I 
33.1 
16.7 
49.9 
0.53 
65 

/ 
0.8 
42.7 
14.3 
42.6 
0.46 
80 

f / 

0.6 
33.1 
14.2 
52.4 
0.41 
91 

/ 
0.7 
31 .4 
14.1 
54.5 
0.36 
98 

0 
0.7 
29.8 
15.1 
51.7 
0.33 
103 

1 

0.7 
28.5 
15.4 
55.7 

4 

- ii 0.7 
: 34.6 
1 14.4 
: 50.6 

' 0.46 
1 

/ 
1.0 
16.1 
16.9 
66.4 
0.70 
93 

/ 

0.7 
24.0 
17.0 
51). 6 
0.34 
79 

/ 

0.8 
28.5 
16.3 
54.7 
0.36 
80 

kr brl 
Anrlytlcrl lblrtwr I 
kh I Q  
Volrtlle httw Sdb 
I l red carboll s a l r  &y - sulphur Id) 
Wlrdgrove Ctwlag Index 

$1- frutlm 

ZiY 

1.1 
26.7 
17.11 

0.9; 

0. 
74 , 

0.7 
43.0 
12.5 
u. 2 
0.37 
93 

* 0.7 
36.0 
14.4 
49.3 
0.46 
86 

! 54.9 
0.28 
74 

, 
0. n 
87 

I 85.0 
15.0 90.5 

9.5 
83.3 
16.7 

77.4 
22.6 

91.7 
8.3 

62.9 
17.1 

64.4 
53.4 
3.1 
6.6 
20.3 
79.5 
0.41 

3s 
12 
-12 

84.3 
15.7 

8s. 4 
14.6 

95.3 
4.7 

MA 
?1.1 

90.4 
9.6 

90. 7 
s.3 

a. C 
1 7 3  08.0 

12.0 
85.4 
14.6 

a w n  -1 (Slrr fractlon Yx6#.1.5 Slnk Flat t.!.) 
Ylel4 V a I W  S 
Total YIe14. rxcl. 6-0 I 
kulytlul hlrtam 

> 
- I .I+ ar 

&b Id) 

52.3 
.. 44.7 

70.3 
59.8 
0.9 
6.2 
22.0 P 400 

468 
17 
-4 
QOOO 

50.3 
52.8 
0.6 
9.1 
21 -2 

0.58 
n. 7 

9.1 
42.6 
0.7 *. 1 
21 .o 
78.9 
0. LO 

R 
377 
425 
21 
25 
1.- 

41.3 
32.0 
1.5 
6.6 
19.9 
80.0 
0.81 

8 
ldo 
465 
28 
3 
0.9h 

62.1 
56.9 
1.3 
6.3 
19.7 
60.3 
0.74 

74 
421 
470 
20 
0 
0.940 

70.5 
62.0 
1.5 
7.2 
22.1 
77.8 
0.77 

74 
402 
462 
24 
10 
0.972 

67.3 
56.7 
2.7 
6.5 

71.3 
67.9 
0.7 

61.8 
54.9 
1 .o 

65.9 
59.6 
0.7 

72.4 
65.7 
0.6 

64.6 
53. e 
0.9 .. 
6.0 

53.5 
45.7 
2.5 
8.3 
20.5 
79.2 

3.2 
. 8.2 
' 20.8 

79.0 

9.7 6.8 
21.3 
79.0 
0.59 

7.2 
20.8 
79.1 
0.51 

6.6 
21.5 

0.49 
n . 4  

-.. 

19.3 
80.7 
0.78 

22.5 
77.2 
0.47 

20.0 
79.7 
0.36 

2 '  
428 

13 
-13 

. 0.56 

A 
41 1 
474 
21 
4 
0.953 

0.64 

9 
378 

3 
432 

14 
-1 4 

63 
409 
474 
21 
-16 
0.647 

Y 
407 

to 
-20 

7 
414 
468 
16 

. -13 
0.- 

8 
412 
474 
17 

7 
41 5 

432 
22 
47 
1.001 

41d 
22 
-12 
0.006 

4 
0.958 

i 
I 

I 

! 
I 

I 

I 

, '  



1 
~ 

I 
, .  

, 
i 

I 

PORTAL COORDINATES 
N 563.082 

BULK SAMPLE BULK SAMPLE CHANNEL SAMPLE 
MK 0951 to 0975 MK- J. NORTON/CYCLONE 

HW SEAM NO. 1 17 

< 46' 
* 67.4' 

d 166.8' 29' 
< 118' 

h 

I 
D 

k- 
E 

SECTION A-A 
SECTION "By' 

X CUT I-A 
LEGEND- SECTIONS 

(NA) SCURRY NORTH AMERICAN -RAINBOW 
( S R  1 
(MK) MORR ISON-KNUDSEN 
( E B )  ELCO MINING LTD 

* 
ELCO MINING LTD. 

ELK RIVER COAL PROJECT 
BRITISH COLUMBIA 

BULK SAMPLING 
SECTION D-D TUNNEL & SEAM 2 

NOV ,197 SCALE. 1" = 20' 



P 

r 

*- 

HANG IN G WALL 

r- 

r 

17:: 
0.6 

1'4.3" 

3.5" 

1'5.9 I '  

2'11.1" 

SANDY 
COALY 

COAL 

SHALE 

COAL 

SHALE 

COAL 

SHALE 
SHALE 

8 .5"  1 I SOFT, SLICKENSIDED SHALE 

FOOT WALL 

SEAM No.2 

AD lT  No.2 

BULK SAMPLE - THICKNESS : 10'7.6" 

TOTAL SEAM - THICKNESS : 10'33" 

TOTAL COAL - THICKNESS : 9'1.8" 

TOTAL PARTINGS - THICKNESS : 1'1.5" 

TOTAL ROOF AND FLOOR : 4.3" 
IN SAMPLE 





L~ORTAL COORDINATES 
N 562,990 
E 69,600 

L 
B 

SECTION A-A 

I 
C 

CHANNEL SAMPLE No.2 
BULK SAMPLE FACE + 4 6 '  ( E B ) , 8  8 1975 

B U L K  SAMPLE 

CHANNEL SAMPLE 
BULK SAMPLE FACE 

SECTION C - C  )-" 
XCUT NO. 2 

(MK I 

COORDINATES 

562,933.69N 
6q6AO.AAE 
5 3 5 9 . 1 2 '  

( E B ) , 8.8. I9 75 

No I 
( E B ] ,  8 8 1975 

.ROCK HANGING WALL 

LEGEND SECTIONS 

NORTH AMERICAN 
SCURRY - RAINBOW 
MORRISON - KNUDSEN 
ELCO MINING LTD. 

(MK) 
( E B )  

ELCO MINING LTD. 

ELK RIVER COAL PROJECT 
BRITISH COLUMBIA 

BULK SAMPLING 
TUNNEL 81 SEAM 3 

NOV,1975 SCALE: I " :  20' 



HA N GI N G WA LL  

F O O T W A L L  

0.33' 
0.3' 

2.0' 

1.5' 

0.5' 

0.5' 

1.9' 

1.2' 

0.9' 

0.42 

. .  . 

S ILTSTONE 
SHALE WITH COAL STREAKS 

COAL BRIGHT 

COAL DULL 

COAL BRIGHT 

COAL DULL 

COAL BRIGHT 

COAL DULL 

COAL BRIGHT 

SILTSTONE TO SHALE 

SEAM No.3 

ADlT No.3 

B U L K  SAMPLE - THICKNESS : 9.55' 

TOTAL SEAM - THICKNESS : 8.80' 

TOTAL COAL - THICKNESS : 8.50' 

TOTAL PARTINGS - THICKNESS : 030 '  

TOTAL ROOF AND FLOOR : 0.75' 
r 

IN SAMPLE 





PORTA ELEVATION : 5527.17' 

0.5' ROCK FOOT 0.9' ROCK FOOTWALI 
I N  SAMPLE 

0.5' ROCK FOOT 0.9' ROCK FOOTWALI 
I N  SAMPLE 

CHANNEL SAMPLE No.2 
SEAM 4 

PORTAL COORDINATES : 
568.299.32 N 
67.092.29E 

SEAM 1.25.10.7S I f B  

BULK SAMPLE SEAM No 4, BULK SAMPLE SEAM N o  4 

23 t2410.1975 (EB) 31 10 1975 (EB)  I 
_ _  - 
156' 10" 
19A' 2" 
223'2" 

CHANNEL SAMPLE No 2 
-SEAM 4A.S I1 I975 [EB) 

-CHANNEL SAMPLE No I 
SEAM I A , S  II I 9 7 5 I E B I  

LEGEND SECTIONS 

ELCO MINING LTD. ( E B )  

ELCO MINING LTD. 

ELK RIVER C O A L  PROJECT 
BRITISH COLUMBIA 

BULK SAMPLING 
TUNNEL & SEAMS 4 + 4 A  

JAN.,197, ,CALE : I "  : 20' 



HANGING WALL 0.25' 

5.60 

MUDSTONE 

COAL 

FOOTWALL 

0.45' 

3.90' 

0 05' 

105' 

0.20' 

3.30' 

0 15' 
0.55' 
0 05' 

1.45' 

015' 

2.05' 

COALY SHALE 

COAL 

COALY SHALE 

COAL 

COALY SHALE 

COAL 

SHALE 
COAL 
SHALE 

COAL 

SHALY COAL 

COAL 

1.05' .SHALE, SLICKENSIDED 

0.30' COAL 

0.95' SHALE,SLICKENSIDED 

3.20' 

Oo:d: 
0.65' 

COAL 

MUDSTONE 
COAL 
MUDSTONE 

SEAM No.4 

ADIT No 4+4A (ROCK ADIT) 

B U L K  SAMPLE - THICKNESS : 2570' 

TOTAL SEAM - THICKNESS : 2480 '  

TOTAL COAL - THICKNESS : 2150' 

TOTAL PARTINGS - THICKNESS : 330' 

TOTAL ROOF AND FLOOR : 0.90', 
IN SAMPLE 



1.90' 

8 

0.90' 

5.30' 

0.20' 
, ,  

3.80' 

FOOTWALL o,90, 

COAL. 

SHALE 

I 

, 

COAL 

SHALE 

COAL 

MUDSTONE 

S E A M  No.4A 

ADIT No. 4 + 4 A  (ROCK ADIT) 

BULK SAMPLE - THICKNESS : 13.0' 

TOTAL SEAM - THICKNESS : .12.1' 

TOTAL COAL - THICKNESS : 11.0' 

TOTAl PARTINGS - THICKNESS : 1.1' 

TOTAL .ROOF AND FLOOR : 0.09'  
IN SAMPLE 





1 E L  5 3 0 3 6 '  

1- 
~ 

+ 

64 . B  60' 
4 * 

SAMPLE 

3'10"- 

4 

ISCALE: I " = Z O '  N OV. ,197: 

& 6" ROCK HANGING WALL 

3.5" ROCK HANGING WALl 

5 ' 7 "  --+ CHANNEL SAMPLE OF 
BULK SAMPLE : FACE*A '7" (EB)  
I a 1975 

SAMPLE 317+ 1.8.1975 ( E e l  

L PORTAL COORDINATES 

N 5 6 2 , 5 0 9 . 9  

E 6 9 , 2 7 6 . 9  

EGEND-SECTIONS 
. -  

NORTH AMERICAN 
SCURRY-RAINBOW 

( N A )  
( S R  I 
(MK) MORRISON - KNUDSEN 
( E B )  ELCO MINING LTD. 

x - c u r  r SECTION B - B '  

ELCO MINING LTD. 

ELK RIVER COAL PROJECT 
BRITISH COLUMBIA 

BULK SAMPLING 
TUNNEL & SEAM 6 

SECTION A-A 



HANG I N  G WALL 

FOOT WALL 

0 33' 

6 2 '  

0 2 5 '  

S ILTSTONE 

COAL, DURAIN 

S ILTSTONE 

SEAM No.6 

AD lT  N o . 6  

BULK SAMPLE - THICKNESS : 6 7 8 '  

TOTAL SEAM - THICKNESS : 6 20' 

TOTAL COAL - THICKNESS : 6 20' 

TOTAL PARTINGS - THICKNESS -: - 

- 

- 

TOTAL ROOF AND FLOOR : 0.58' 
IN SAMPLE 





t .___ . ~ 

t 

. 
\ I I 

SECTION A - A  

& 6" ROCK HANGING W A L L  

I 

BULK S A M P L E  I BULK .SAMPLE 
S R  6 9 0 7 a  
OCT 1969 

N A  337720 
SEPT.  1968 --\- -t:i: 

.n. - ---y - - - 4'" 
'------- - 
r - - - - - - - -  

A 

LEGEND SECTIONS 

(NA)  NORTH AMERICAN 
SCURRY- RAINBOW 
MORRISON - KNUDSEN 

(MK) ELCO MINING LTD. 

( S R )  

( E B )  



7 

HANGING WALL 0 5 0 '  MUDSTONE 
0 4 0 '  COAL 

r- 0 2' CLAY IRON STONE GEODES 

7 2 3' COAL 

-- 
010' PARTING 

- 
310' COAL - 

- 
1.20' SHALE WITH COAL S T R E A K S  

- 
0 30' COAL 

FOOTWALL 0 50'  MU DSTON E 
7 

SEAM N O . ~  

ADlT No.7 

BULK SAdPLE - THICKNESS : 8.6' 

TOTAL SEAM - THICKNESS : 2 6 '  

TOTAL COAL - THICKNESS : 6.10' 

TOTAL PARTINGS - THICKNESS 1.50' 

TOTAL ROOF AND FLOOR : 1.0' 
IN SAMPLE 





1 
CHANNEL S A M P L E  NO 1,2.9.1975 I E B I  

LPORTAL COORDINATES 

N 5 6 2 , 4 2 1  
E 69 ,128 

NA 1968 

CHANNEL SAMPLE No.2 
BULK SAMPLE FACE + 2 . 5 ' ,  6 91975 ( E B )  

107'  
4 

148' 
4 

180' 
c c, 

2.53.0 

1 205' 25' 

I I 

-BULK SAMPLE.4.9.1975 I E B )  

LEGEND SECTIONS 

NORTH AMERICAN 
SCURRY - RAINBOW 

ELCO MINING LTD. 
(MK) MORRISON -KNUDSEN 
I E B )  

/ 
S E C T A  B-B i 

l S R '  v4 
ELCO MINING LTD. - 

ELK RIVER COAL PROJECT 
BRITISH COLUMBIA 

BULK SAMPLING 
TUNNEL & SEAM 8 

N OV. ,1975 SCALE: I": 2 0  
PORTAL E N T R Y  I I I 

SECTION A-A I B  I C  I D  



H AN GI  N G  WALL 0.5' 

0.95' 

0.05' 
0.9' 

0.2' 

3.7' 

0.05' 

5.95' 

0.45' 
0.55' 

MUDSTONE 

tOA L 

rOALY SHALE 
I 

COAL, DULL 

SHALE 

COAL 

SHALE 

COAL 

<HALE, SLICKENSIDED 

I O A L ,  DULL 

SHALE 

.OAL 

5 I LTSTONE 

;HALE 
:OAL 

NU DSTON E 

SEAM N o . 8 + 8 A  

A D l T  No.8+8A 

BULK SAMPLE - THICKNESS : 28.15' 

TOTAL SEAM - THICKNESS : .27.05' 

TOTAL COAL - THICKNESS : 20.75- 

TOTAL PARTINGS - THICKNESS : 6.30' 

TOTAL ROOF AND FLOOR : 1.1' 





. 

A L 
BULK SAMPLE 

SHALE PARTING WITH COAl 
\ 

8+9.9.1975 ( E B )  \ 

BULK SAMPLE BULK SAMPLE BULK SAMP 
MK 0853 t o  0877 
3 AUG. I970 

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

‘ 
- - - - - - - - - - - ‘ ? H A . N E t  SAMPLE N0.2,10.9.75 ( E B )  

CUT SAMPLE 
S R  29707 SR 29722 

I969 CHANNEL SAMPLE No.1.5.9.75 ( E B )  

,LPORTAL COORDINATES 

N 562,275 
E 6 8 ,  950 

1969 

SECTION D-D 
I E E I  

 AUGER^ DEFLECTION 

139’ I 

31’ 190’ 

I I 
* 

PORTAL E N T R Y  

C 
L SECTION A - A  

B 

’BULK SAMPLE 8.+9.9.75 ( E 6 )  SECTION. B-B 

ELCO MINING LTD. LEGEND SECTIONS 1 
NORTH AMERICAN ELK RIVER COAL PROJECT 
SCURRY - RAINBOW BRITISH COLUMBIA lr”R4’ MORRISON - KNUDSEN (MK) 

( E B )  BULK SAMPLING ELCO MINING LTD. + 
D I I TUNNEL & SEAM 9 

NOV. ,1975 SCALE; 1 ” -  20’ 



HANGING WALL 

FOOTWALL 

0.40: 
0.15 
0.15' 
0.30' 
010' 

3.85' 

0.15' 
0.5' 
0.35' 

1.7' 

0 . 0 5 '  

1.2' 

0.05 ' 

2.6' 

010' 

2.4' 

0.05'  

3.05' 

COAL 

SHALE 

COAL 
IRONSTONE 

COAL 

SHALE 

COAL 

SHALE 

COAL 

SHALE + IRONSTONE 

COAL 

SHALE 

COAL 

S I LTSTONE 

COAL 

MU DSTO N E 

0.4'  

0.70 
0.3' 

SEAM N o . 9  

ADlT No.9 

BULK SAMPLE - THICKNESS : 1655' 

TOTAL SEAM - THiCKNESS , :  17.85' 

TOTAL COAL - THICKNESS : 16.45' 

TOTAL PARTINGS - THICKNESS : 1.40' 

TOTAL ROOF AND FLOOR : 0.70' 
IN SfiMPLE 





"L . .  

ISCALE: 1": 20' MAR.. 197t 

ROAD 

27 
I 

BULK SAMPLE 
NA 337533 
1968 

BULK SAMPLE 
MK 0606 to 0630 
20 AUG. 1970 

I 
CHANNEL SAMPLE 22.8 .75  (EB) 
CHANNEL SAMPLE 23.8.75 
BLJLK SAMPLE FACE +28'(EB) 

PORTAL CO-ORDINATES 
563,850.86'N 5P33.40'E 
68352.15' ELEV 

\PORTAL CO-ORDINATES 
563.850" 68,390'E 

. -  

D 

U 

PORTAL ENTRY 
ELEV 5470 

81 .O' 

L 
6 

SECTION A-A 

SHALE PARTINGS 
36.2' 

SECTION C-C 

SAMPLE 

/ 

SECTION D-D 

LEGEND SECTIONS 

( N A )  NORTH AMERICAN 

(MK) MORRISON- KNUDSON 

( E B )  ELCO MINING 
I 

ELCO MINING LTD. 

ELK RIVER COAL PROJECT 
BRITISH COLUM8IA 

BULK SAMPLING 
TUNNEL & SEAM 10 



H A N G I N G  WALL MUDSTONE : H A N G I N G  WALL 

0.85' 30' ::::TONE 

0.35'  SHALE W I T H  COAL STREAKS 

E SHALE 

FOOTWALL 

S E A M  No.10  

, ADIT N o .  10 

PARTING 

, HARD 

i A R D  

i ,  HARD 

BULK SAMPLE - THICKNESS : 

TOTAL SEAM . - THICKNESS : 

TOTAL COAL - THICKNESS : 

TOTAL PARTINGS - THICKNESS : 

~ O T A L  ROOF AND FLOOR 
IN SAMPLE 

25.58'  

25 .25 '  

21.90' 

3 .35 '  

0 . 3 3 '  









May, 1976 

ELCO MINING LTD 

BULK SAMPLE LOCATION 

SEAM 12 

Scale : I i ' =  5' 



HANGING WALL 0.50 ' .  ' 

0.20: ~~ ~~ 

0.05 
0.85' 

0.05' 

0.90' 

0.05' 

1.35' 

0.05' 
0.60' 
0.05' 

1.40' 

0.05' 

2.65' . 

0.05' 
0.50' 
0.10' 

* 7.50' , -  

/ 
0.30' 
0.10' 
0.35' 
0.1 
0.15' 

0.28: 

0.09' 

0.70' 

0.30' 
0.40' 

r 0.60' 

0.50' 
0.20' 
0.50' 
0.20: 

0.30 
0.40' 

100' 

0.40' 
0.20' 

, 

2.10' 

i 

0.1 0 

1.70' 

0.40' 

0.60' 

0.50' 
0.20' 

1.10' 

0.55 ' 
FOOTWALL 

c 

M UDSTONE *. 
C AL 
SfALY COAL 
COAL 

SHALE 

COAL 

SHALE 

COAL 

COALY SHALE 
COAL 
CLAY IRON STONE, LENTICULAR * 

COAL 

CLAY IRON S T O N E ,  LENTICULAR 

COAL 

COALY SHALE 
COAL 
CLAY I R O N  STONE ,LENTICULAR 

. 

COAL 

SHALE 
COAL 
SHALE 
COAL 
SHALE 
COAL 

SHALE 

COAL 

SHALE, SLICKENSIDED 
COAL 

CLAY IRON STONP 

COA L 
LENTICULAR PYRITE 
COAL 
COALY SHALE 
COAL - 
SHALE 

COAL' 

SHALE 
COAL 

SHALE 

C O A L  

COALY SHALE 

SHALY COAL 

MUDSTONE 

COAL 
MUDSTONE 

COAL 

SHALE WITH COAL STREAKS 

I 

SEAM No. 12 

TRENCH € 6 - T k - 1 9 7 5  

BULK SAMPLE - THICKNESS : 32.00' 

TOTAL SEAM , - THICKNESS : 31.50' 

TOTAL COAL - THICKNESS : 21.75' 

TOTAL PARTINGS - THICKNESS : 9.75' 

TOTAL ROOF AND FLOOR : 0.50' ' 
IN SAMPLE 
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H. Gruss, P.Geo1. 
May, 1976 

~ 
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~ 

~ 
~ 

ELCO MINING LTD. 

BULK SAMPLE LOCATION 

SEAM 13D 

Scale : I 1 ' =  5 '  

I 



~ s i .  8.5 .8.5 

BY 

May, 1976 

ELCO MINING LTD. 

BULK SAMPLE LOCATION 

SEAMS 13 & 13A 

Scale : 1". 5 '  
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I ELCO MINING LTD. 

BULK SAMPLE LOCATION 

SEAM 13E 

Scale : 1". 5'  



r 

F OOTWALL 0.4( 

51 LTSTONE 

COAL 

I' S I LTSTON E 

SEAM No. 13G 

TRENCH EB-T16-1975 

BULK SAMPLE - THICKNESS : 3.30' 

TOTAL SEAM - THICKNESS : 2.70'  

TOTAL COAL - THICKNESS : 2.70'  

TOTAL PARTINGS - THICKNESS : - 
TOTAL ROOF A N D  FLOOR : 0.60' 
IN SAMPLE 



c 

r 

r 

c 

COAL 
SOLID P Y R I T E  

BRIGHT COAL 3 0.45' 
0.15' 

2.05' 

COALY SHALE, 
NEAR GRAVITY MATERIAL 

SHALY COAL, 
NEAR GRAVITY MATERI-A1 Y MUDSTONE 

1.0' 

0.2' 

. 1.10' 

FOOTWALL 

SEAM N o  13F 

TRENCH E B  - T16- 1975 

BULK SAMPLE - THICKNESS : 5.65' 

TOTAL SEAM - THICKNESS : 4.75' 

TOTAL COAL - THICKNESS : 2.50' 

TOTAL PARTINGS - THICKNESS : 2.25'  

TOTAL ROOF AND FLOOR : 0.90' 
IN SAMPLE 



HANGING WALL 

FOOT WA L L  

0.50' I I SHALE.PLATY 

0.45' 
0.30' 
0.30' 

1.25' 

0 .95 '  

0 . 6 5 '  

0.30' 

COALY SHALE,SLICKENSIDED 
W I T H  PYRITE CONCRETIONS 
COALY SHALE,SLICKENSIDED 
COALY SHALE 

COAL,  BRIGHT 

SHALe,SLlCKENSlDED WITH 
COAL STREAKS, 
COAL: S H A L E = I 5 :  8 5  

C OAL,BR IGHT 

MUDSTONE 

SEAM No. 13E 

TRENCH EB-T16-1975 

BULK SAMPLE - THICKNESS : 4.70' 

TOTAL SEAM - THICKNESS : 3.90'  

TOTAL COAL - T H I C K N E S S  1.90' 

TOTAL PARTINGS - THICKNESS : 2.00 '  

TOTAL ROOF AND FLOOR : 0.80' 

IN SAMPLE 



0 50' I I SHALE, SLICKENSIDED 

FOOTWA L L  

SEAM No. 13D 

TRENCH E B  -T16- 1975 

BULK SAMPLE - THICKNESS : 4.04' 

TOTAL S E A M  - THICKNESS : 3.54' 

TOTAL COAL - THICKNESS : 2.46' 

TOTAL PARTINGS - THICKNESS : 1.08' 

TOTAL ROOF AND FLOOR : 0.50' 
IN SAMPLE 



HANGING WALL 

1.80' 

SEAM 13 

S I  LTSTON E 

2.1' SILTSTONE 

HANG IN G WALL 

COAL 

0 50' 

0 6 0 '  M UDSTON E 
I MUDSTONE 

COAl 

I CuHL 0 50 '  SHALE,SLICKENSIDED 

COAl 

COAL 
SEAM 13A 2.30' 

FOOTWALL 0.60' I I SILTSTONE 0.60' 1 1 SILTSTONE 

S E A M  No. 13+13A, TWO D I F F E R E N T  GEOLOGICAL 
SECTIONS AT CHANNAL -SAMPLE - FACES 

TRENCH EB-T16-1975 

BULK SAMPLE - THICKNESS : 8 . 9 ' -  8.45'  0 8.68' 

TOTAL S E A M  THICKNESS : 78 '  - 235' 0 758'  

TOTAL COAL THICKNESS : 5 . 4 ' -  4.25' 0 4.83 '  

TOTAL PARTINGS THICKNESS : 2 . 4 ' -  3.10' 0 2.75' 

TOTAL ROOF A N D  FLOOR : 1.10'-1.10' 0 1.10' 
IN SAMPLE 







ELCO MINING LTD. 

BULK SAMPLE LOCATION 

SEAMS 14C &14D 

Scale : I " =  5 '  



HANG I NG WALL 

0.70' COAL 

h 
2 
L 
I ;  

h 

2 
3 

0.70' I I SHALE 

COAL 

SHALE 

COAL 

SHALE 
COAL 
SHALE 

S 8 % E  
COAL 

SHALE 

COAL 

2.20' 

9.25' 

SILTSTONE 

1.40' 

0.15' 

4.15' 

0.70' 

0.90' SHALE 

FOOTWALL 0.60' SHALE 

SEAM No. 14 + 14A 

TRENCH EB - 116- 1975 

BULK SAMPLE - THICKNESS : 21.60' 

TOTAL SEAM - THICKNESS : 21.00' 

T ~ T A L  COAL - THICKNESS : 12.45' 

TOTAL PARTINGS - THICKNESS : 8.55' 

TOTAL ROOF AND FLOOR : 0.60' 
IN SAMPLE 



TRENCH EB-116-1975 

BULK SAMPLE - THICKNESS : 3 7 2 '  

TOTAL SEAM - THICKNESS 1 287 '  

T0TA.L COAL - THICKNESS : 2 8 7 '  

TOTAL PARTINGS - THICKNESS : - 
TOTAL ROOF A N D  FLOOR : 0.85'  
IN SAMPLE 

0.50' I 1 SHALE FOOTWALL 

SEAM No.140 



HANGING WALL 

FOOTWALL 

0.50' 

4.70' 

0.30' 

SHALE, FRlP 

COAL 

MUDSTONE 

bBLE 

SEAM No. 14C 

TRENCH €6-T16-1975 

BULK SAMPLE - THICKNESS : 5.50' 

TOTAL SEAM - THICKNESS : 4.70' 

TOTAL COAL - THICKNESS : 4.70' 

TOTAL PARTINGS - THICKNESS : - 
TOTAL ROOF A N D  FLOOR : 0.80' 
IN SAMPLE 
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I 
ELCO MINING LTD. I BULK SAMPLE LOCATION 

SEAM 15 

Scale : 1”; 5’ 

r 



HANGING WALL 

0.60' 
0.25' 
0.40: 

0.70' I I 

0.95 

0.20' 
0.20' 
0.10' 

0.75' 

, 

3.10' 

0.95 ' 

0.40' 

FOOT WA L L 0.55' 

COAL 
PARTING 

COAL 
PARTING 

f%hG 

COAL 

PARTING 

COAL 
PARTING 
COAL 

PARTING 

COAL 

PARTING 

COAL 

PARTING, SLICKENSIDED 

COAL 

PARTING, SLICKENSIDED 

COAL 

SHALY COAL 

COAL 

SHALE 

SEAM N o  15 

TRENCH EB-T16- 1975 

BULK SAMPLE - THICKNESS : 20.80' 

TOTAL SEAM - THICKNESS : 20.25' . 
TOTAL COAL - THICKNESS : 11.70' 

TOTAL PARTINGS - THLCKNESS : 8.55' 

TOTAL ROOF AND FLOOR : 0.55' 
IN SAMPLE 

, .  
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/ ELCO MINING LTD. 

BULK SAMPLE LOCATION 

SEAM 16 
I 

Scale : 1": 5 '  I 



HANGING WALL 

100 T WA L 1 

0.60' 

3. w 

0.25' 

MUDSTONE 

COAL 

MU DSTON E 

SEAM No.16G 

TRENCH EB - 16 - 1975 
BULK SAMPLE - THICKNESS : 4.75' 

TOTAL SEAM - THICKNESS ,: 3.90' 

TOTAL COAL - THICKNESS : 3.90' 
TOTAL PARTINGS - THICKNESS : - 
TOTAL ROOF AND FLOOR : 0.85' 
IN SAMPLE 



c 

HANGING WALL 0.36 
0.30' 

3.90' 

HARD SHALE 
COAL,ASH RICH 

COAL 

0.20' SHALE 
0.30' COAL 
Old MUDSTONE FOOTWALL 

S E A M  No.  16E 

TRENCH EB - 16 - 1975 

BULK SAMPLE - a  THICKNESS : -. 5.10' 

TOTAL SEAM - '  THICKNESS : 4.70' 

TOTAL COAL - THICKNESS : 4.50' 

, .  

TOTAL PARTINGS - THICKNESS : 0.20' 

TOTAL ROOF A N D  FLOOR : 0.40' 
IN SAMPLE 



- 
HANGING WALL 

0.35' COAL 

0.70' I 1 HARD MUDSTONE 

0.30' SLICKENSIDED SHALE 

1.8s COAL. 

0 20' SHALE 

0.85' COAL 

0.65' 1 I SHALE 

SEAM N0.16 

TRENCH EB - k - I975 
BULK SAMPLE - THICKNESS : 5.70' 

TOTAL SEA'M - THICKNESS : 5.25' 

TOTAL COAL - THICKNESS : 3.40' 

TOTAL PARTINGS - THICKNESS : 1.85' 

TOTAL ROOP AND FLOOR : 0.45' 
IN SAMPLE 
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H. Gruss, P.G 

May, 1976 
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ELCO M I N I N G  LxTD. 

BULK SAMPLE LOCATION 

SEAM 17 

Scale : 1”. 5 ’  

I 

I I I - 



HANGING WALL 0 40' SHALE 
o,o~015'  SHALE 
0 5 '  0 20' SHALE 

HARD MUDSTONE 

SHALY COAL 

1.00' 

0.50' 

0.70' COAL, BRIGHT 
0.20' SOFT MUDSTONE 

FOOTWALL 

SEAM 17A 

T R E N C H  EB-T17-1975 

- T ICKNESS : 6.70' BULK SAMPLE 

TOTAL SEAM - THICKNESS : 6.10' 

, r 
TOTAL COAL- - THICKNESS '  : 4.45'  

TOTAL PARTINGS - THICKNESS : 1.65' 

TOTAL ROOF AND FLOOR : 0.60' 
IN SAMPLE 



HANGING WALL 

FOOTWA L L  

Y 

* 

0.40' 

5.05' 

0.15' 

SHALE 

COAL 

C L A Y  

SEAM No. 17, TWO GEOLOGICAL 
ASS%SSMENTS, 1st  + 2nd CHANNAL-SAMPLE 

TRENCH €8-717-1975 

B U L K  SAMPLE - THICKNESS : 5.60'- 3.70' 0 4.65' 

TOTAL SEAM' ~ - THICKNESS : 5.05'- 3.15'- 0 '4.10' 

TOTAL COAL - THICKNESS : 5.05'- 3.15' 0 4.10' 

I 

. 

TOTAL PARTINGS - THICKNESS : - - 
TOTAL ROOF AND FLOOR : 0.55' 0 0.55' 
IN SAMPLE 
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BULK SAMPLE LOCATION 

SEAM 17A 

Scale : 1". 5 '  







8.10' 

F 

DED 

2.10' I I HARD SHALE 

A 

2.30' I I COAL 

SEAM No.18 

TRENCH EB-T17- 1975 

BULK SAMPLE - THICKNESS 

TOTAL SEAM - THICKNESS 

TOTAL COAL - THICKNESS 

TOTAL PARTINGS - THICKNESS 

TOTAL ROOF A N D  FLOOR 
I N  SAMPLE 

: , 13.40' 

: 12.85' 

: 10.75' 

: 2.10' 

: 0.55' 
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E L C O  M I N I N G  L I M I T E D  

REPORT TO 
B. C. DEPARTMENT 

JULY 1975 - APRIL 1976 

COAL LICENSES 421 - 434, inclusive 
481 - 489, inclusive 
51 5 
771 - 779, inclusive 
951 - 957, inclusive 

NTS 82 - J - 7 

BY: 



E L C O  M I N I N C  L I M I T E D  

k 
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E L K  R I V E R  C O A L  P R O J E C T  

Open P i t  Coal  R e s e r v e s  
between Sections 

100+00N a n d  170+00N 

C a l g a r y ,  June 7 ,  1976 



E L C O  M I N I N G  L I M I T E D  PAQE 1 
Calgary, June 9, 1976 

S T / W  

Re: C a l c u l a t i o n  o f  t h e  Open P i t  Coal Reserves i n  B ig  Weary Ridge 
o f  t h e  E l k  R ive r  Deposi t  between Cross-Sections 100+00N and 
170+00N. 

The open p i t  reserves i n  B ig  Weary Ridge between cross-sect ions 
100+00N and 170+00N have been c a l c u l a t e d  w i t h  the  same para- 
meters t h a t  have been used f o r  the  c a l c u l a t i o n  o f  t h e  reserves 
f o r  open p i t  a l t e r n a t i v e s  "A" and "C" .  

Seam 18 has been marked as t h e  base p o i n t  f o r  t h e  western open 
p i t  slope, because no f u r t h e r  in fo rmat ion  o f  s t r a t i g r a p h i c a l l y  
h igher  semas was a v a i l a b l e .  The depth of t h e  open p i t  i s  approx- 
ima te l y  400 ft. below v a l l e y  f l o o r .  

The reserves were d i v i d e d  i n t o  coal  below t h e  50 fr. deep o x i d a t i o n  
zone and coal  above t h e  o x i d a t i o n  l e v e l .  

The f o l l o w i n g  raw coal  reserves are  present  (see a l s o  Tab. I ) :  

113,805,211.8 s h t  non-oxidized ROM-coal 

118,717,303.0 s h t  t o t a l  ROM-coal 
4,912,091.2 s h t  ox id i zed  ROM-coal 

658,254,973.4 bcy t o t a l  waste below o x i d a t i o n  l e v e l  
80,238,499.4 bcy t o t a l  waste above o x i d a t i o n  l e b e l  

738,493,472.0 bcy t o t a l  waste 



P A 5 E  2 
E L C O  M I N I N G  L I M I T E D  

c- 

The r a t i o  t h e r e f o r e  i s  d e t e r i o r a t i n g  s l i g h t l y  i n  t h e  B i g  Weary Ridge 
as compared t o  open p i t  a l t e r n a t i v e s  "A" and " C " .  A lso d e t e r i o r a t i n g  
i s  the  r a t i o  between s t r a t i g r a p h i c a l l y  h igher  seams w i t h  good coke- 
a b i l i t y  and lower  seams wi th  i n s u f f i c i e n t  c o k e a b i l i t y .  

I f  a washing p l a n t  y i e l d  per  seam i s  chosen as f o r  open p i t  a l t e r -  
n a t i v e  "A" and "C", than the  f o l l o w i n g  c lean coal  reserves can be 
expected i n  B i g  Weary Ridge ( f i g u r e s  r e f e r r i n g  o n l y  t o  non-oxidzed 
ROM-coal ) : 

SEAM ROM-COAL PLANT YIELD CLEAN COAL % SEAM TO TOTAL 
SHT WEIGHT-% SHT RESERVES 

2 11,299,958.0 
3 6,140,760.6 
4 8,152,344.4 
6 6,062,218.5 
7 5,763,548.7 
' 14,133,468.8 8 A  

9 9,842,360.5 
10 18,243,949.9 
12 10,908,536.5 
13 6,414,676.1 
14 4,431,838.4 
15 2,198,158.3 
16 3,790,779.2 
17 3,619,726.4 
18 2,802,887.5 

55.1 
82.9 
75.2 
66.8 
52.6 
66.3 
73.7 
77.9 
48.5 
24.6 
42.4 
44.2 
47.3 
66.7 
68.4 

6,226,276.9 
5,090,690.5 
6,130,563.0 
4,049,562.0 
3,031,626.6 
9,370,489.8 
7,253,819.7 

14,212,037.0 
5.290.640. 2 
1 i578i010.3 
1,879,099.5 

971,586.0 
1,793,038.6 
2,414,357.5 
1,917,175.1 

8.74 
7.15 
8.61 
5.69 
4.26 

13.16 
10.19 
19.95 
7.43 
2.22 
2.64 
1.36 
2.52 
3.39 
2.69 

TOTAL: 113,805,211.8 62.57 



PAGE 3 E L C O  M l N l N G  L I M I T E D  

I f  the  average p l a n t  y i e l d  o f  KAISER of 64.7% would be taken i n t o  

cons idera t ion  t h e  c lean coal  reserves increase t o  73,631,972.0 sh t .  

Tab. 2 shows t h e  average q u a l i t y  p e r  seam as rece ived from bore ho le  
in format ion.  The weighted average over  t h e  c lean coa l  reserves re -  
s u l t s  i n t o  t h e  f o l l o w i n g  average q u a l i t y  o f  a l l  seamscombined: 

i 

Raw Coal 
I nhe ren t  Mo is tu re  
Ash 
V o l a t i l e  Ma t te r  
F ixed Carbon 
Sulphur 
Hardgrove G r .  Index 

S ize  F r a c t i o n  
t,"x65M 
65MxO 

1.5 S ink-F loa t  S.G.) 

Y i e l d  Y'x65M 
To ta l  Y ie ld ,  exc l .  65MxO 
Inheren t  Mo is tu re  
Ash 
V o l a t i l e  Ma t te r  
F ixed Carbon 
Sulphur 
Phosphorus 
FS I 

Clean Coal (S ize F r a c t i o n  Yx65M; 

% ad 
% db 
% db 
% ad 
% db 

weight  % 
we igh t  % 

weight  % 
we igh t  % 
% ad 
% db 
% dab 
% dab 
% db 
% db 

Weighted Average 
Seam 2 - 18 

0.6 
34.8 
17.7 
41.17 

0.50 
86 

88.8 
11.2 

60.3 
54.0 

1.2 
7.7 

23.3 ~~ 

76.3 
0.68 
0.08 
7.5 

0 
May, 1976 
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1 L C O  M I * I W E  L 1 Y I I . D  ,,.. 
OKIDIHO CML ID OvER8URm m V E  OKlDlrlOn LEVEL - _  i . .  mU I0 UlsTE RDCK BELOU OXIMllOn LNEL 

IIECWEREO 011012fO 
RUI COAL + OILUTlMl 

1 RECOVERED OXlOlZTQ C C W E R E O  W E  - RECWEREO yIslE + C C W E R E Q  UY DUUllol W C K  DllUllOn ROCK + OltUTlM R%K.RcX W E  W 1  MIHUI DILUTION ~ I N I N G  LOIS CUNEREQ UY C W  

MACIN TILL 5LOSf OXlOlZTO MU llllffi LOSS UY DILUllUl W K K  
5f&i NO. AVCUGE IRUE 5 E W  MU CML VOLUM MU CML TMNAGE MINIffi 1855 

am1s IBCVO1 (5HTI ' ROCK * W I IHT)  I B C V O I  COAL 15HrI (MOI (5HT) (in11 f W 0 1  

12S11.6 2.259.1 1.129.6 

19.525.9 2.962.8 1.481.6 

(5MI LML (5Hl)  I B C V O I  I5HTl ismi W C K  (8LYD) 
I I C K N E 5 5  In1 I N  SEW (8(101 I N  R A C f  (5HTJ IBCIOI 

65.107.9 6.?&8.8 3.194.1 

21,023.8 2.370.2 1.185.1 

2 8.11 1.124.812.2 m.M9.1 102.1M.5 
2 1.55 k.526.777.8 335,531.1 167.168.6 
2 11.82 3,762,633.3 253,871.9 126.954.5 167,972.1 ' 1.M8.955.6 
2 1.27 2.442.151.1 335.944.5 

6.990.1 11,121.2 175.M3.1 

2.194.1 

3.521.7 1.126.0 63.212.3 

1,873.921.2 118.199.2 13.908.9 17,058.7 161.142.5 
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2d1.693.2 294.865.7 4,187.120.5 120.850.4 12.631.953.9 
23,975.715.9 23.767.676.9 24.195.735.7 :::'::::: ~ : ~ ~ ~ : ~ ~ : ~  38J41.172.2 38 OW 790.3 38 591 545.1 

481.058.8 510.031.1 1.775.899.5 209.019.0 
3'193*3842 3*895,928'7 , 5W.754.8 ~610,920.9 3.285.007.8 250,381.9 

35:612:574.5 
39,665,715.5 

1.820,549.3 5.881.070.2 5599718.8 682.856.9 5.198.211.3 279.869.0 565.335.1 5.763.548.1 4 4 m . 6 9 4 . 5  u.so7.ez5.5 

244.117.6 1,431.838.4 12.511.111.1 12.390.260.1 

I!B.Z%PI?A ~. 95.1M.958.4 116.028.049.5 10.649,874.0 12,915.986.3 101,112.061.2 5.291.617.9 10.691.148.6 !!!,$X:f!!:g 652.861.737.3 647.668.099.4 
mlN ul s v * l  . .. 

6.990.1 11.121.2 116.881.7 8.915.6 7.126.0 1.126.0 61.212.1 1P.148.1 9.064.4 18.310.1 127,802.8 I nzm6.6 

118.199.2 l3.PB0.9 17.056.7 151.lU.5 

131.610.0 18,128.9 22.117.3 lW.492.7 

272.080.0 10.103.1 13.058.2 259,001.8 

61.693.9 1.055.1 8,601.6 56.086.3 

274.033.2 11.953.2 24.145.5 298.178.7 I 4,141,259.3 , 303.198.9 23.9C6.1 29.165.7 
8,111.9 16.458.8 192.989.0 I 1~036,482.4 

196~411.0 16.295.7 19,880.8 176.510.2 
5.351.7 10.810.4 269.812.2 ' 1~475.222.2 
82814.8 10.754.1 201,196.9 2.182.768.7 198.742.8 220.250.3 17.629.1 21,507.5 ' 

l.023.570.0 &547.525.5 38.870.2 18.517.8 945.052.2 1,039894.3 77.739.4 94.842.1 
kE3.042.8 181.417.9 18.200.3 78.200.9 

38.704.5 78.182.5 631.721.7 1.978.194.1 161.541.2 655.975.3 71,405.0 54.434.1 
408.708.6 22,017.1 26 681.6 381.847.0 

22.592.4 45.616.7 241.477.7 2~3UI.713.0 195.841.0 250.965.4 45.183.9 55:124.1 

22.397.8 45.243.6 340.134.1 ' 1.127,118,7 349 540. 294.890.5 

198.022.3 2~836.333.1 170.808.5 13.472.2 27.211.8 203:680.! ' @,;%.; 8:6e41tt 
160.692.1 , 2.876.083.3 162.5IZ.~ 8.665.6 10;573.1 151.938.8 4,311.3 8.753.3 

19.102.6 78.987.3 567.030.1 3.140.831.4 
11.009.2 22.238.6 104.085.6 1.932.481.4 

5.021.747.3 488,652.1 596.155.8 ' 1,125,591.5 244.332.1 186.499.1 ?&!!?'??!2 u.847.373.1 ~ 35.146.805.) 



Table 2 E L C O  M I N I N G  L I M I T E D  PAGE 

I 
, I  

AVERAGE 
SEAM 2 

I 
I 

5 ~ 

AVERAGE 
SEAM 3 

5 

AVERAGE 
SEAM 4 

5 

AVERAGE 
SEAM 6 

6 

AVERAGE 
SEAM 7 

AVERAGE AVERAGE 
SEAM 8+8A SEAM 9 

5 5 

AVERAGE 
SEAM 10 

14 

AVERAGE 
SEAM 12 

13 

AVERAGE 
SEAM 13 

5 

AVERAGE 
SEAM 14 

3 

AVERAGE AVERAGE 
SEAM 15 SEAM 16 

3 4 

AVERAGE I SEAM 17 
AVERAGE 
SEAM 18 

2 NO'S OF SAMPLES TESTED 

RAW COAL 

4 3 

% ad 
% db 
% db 
% ad 
% db 

I . * 0.8 
46.5 

0.7 0.7 
36.0 
14.7 
49.0 

87 
0.44 

0.7 
41.7 
14.2 
43.8 
0.41 

91 

0.5 0.5 
22.2 32.5 
18.5 18.5 
58.9 48.8 

95 79 
0.43 0.48 

0.5 
38.5 
16.5 
43.1 

75 
0.90 

0.7 
33.3 
20.3 
46.1 

79 
0.66 

0.7 
9.7 

23.9 

0.9 0.7 
26.5 57.9 
21.9 16.2 
51.1 25.7 

82 58 
0.65 0.45 

1 .o 
30.9 

INHERENT MOISTURE 
ASH 

0.7 
31.10 
15.2 
53.4 
0.43 

106 

0.6 
34.4 
15.4 
50.0 

83 
0.38 

0.5 
42.9 38.9 

19.2 
42.1 

. . 
VOLATILE MATTER 
FIXED CARBON 
SULPHUR 
HARDGROVE GR. INDEX 

~~ 

15.3 
41.50 
0.37 

I 19.4 24.6 
65.9 
0.50 

111 

44.2 

70 
0.52 

33.9 

61 
0.72 0.53 

90 79 

S I Z E  FRACTION 

Y'x65M 
65MxO 

weigh t  % 
we igh t  % 

89.0 
11.0 

84.2 
15.5 

86.3 
13.7 

88.2 
11.8 

88.1 
11.9 

89.9 
10.1 

92.7 
7.3 

86.4 
13.6 

89.3 
10.7 

91.4 
8.6 

86.4 
13.6 

89.9 
10.1 

94.4 
5.6 

95.0 
5.0 

93.9 
6.1 

i 
CLEAN COAL (SIZE FRACTION Y'x65M; 1.5 SINK-FLOAT S.G.) I 

I 
YIELD Yx65M weight  % 
TOTAL YIELD. EXCL. 65MxO weiQht  % 

I 51.9 
46.2 1 
0.8 
8.7 

20.8 
79.3 
0.53 
0.02 
8.5 

403 

65.1 
55.9 

58.6 62.5 
52.9 55.1 
0.9 1.1 

47.4 
41.4 

1.8 
8.5 

21.2 

74.7 
67.1 
1.1 
7.8 

21.6 
78.4 
' 0.52 

0.12 
6.5 

41 4 
466 
20 
.9  
0.210 

59.2 
55.3 
1 .o 

59.3 
50.9 
1.1 
7.0 

24.2 
73.8 
0.83 
0.09 
8.5 

402 
463 
21 

I 78 
1.032 

1 I 

50.9 
48.2 

1.2 

62.9 
58.1 
0.9 
7.1 

26.8 
68.9 
1.56 
0.07 
9 

394 
460 
27 
98 
1.038 

92.3 
79.8 

75.6 34.7 
. 68.2 32.8 

1.5 0.8 
4.1 7.9 

28.0 29.2 

I 44.8 
42.5 

I 1.2 
I 5.6 

30.9 
69.2 1 

I 6.5 

I 

I 
i 

0.84 
0.13 

386 
453 

17 
161 I 

1.058 

66.8 
62.6 

INHERENT MO~STURE % a;l 
ASH % db 
VOLATILE MATTER % dab 
FIXED CARBON % dab 

1.6 1.3 
4.6 

2.1 
4.7 

32.0 
68.2 

6.4 
22.2 
77.9 
0.53 

9.0 9.4 
19.0 20.6 
81 .O 79.5 
0.45 0.65 
0.08 0.05 
4 6.5 

41 7 41 0 
458 468 
16 18 

- 3  48 
0.205 0.616 

9.2 
22.2 
77.8 
0.61 
0.06 
5.5 

41 6 
461 

? 
0.213 

16 ~ 

8.2 
25.6 
74.4 

26.4 
73.6 
0.45 

~~~~ 

78.8 
0.71 
0.15 

-~ . 
72.1 70.8 
0.86 0.74 
0.05 0.10 

SULPHUR 
PHOSPHORUS 
FS I 

% db 
% db 

OC 
OC 
% 
% 

0.91 0.75 
0.05 0.05 

7.5 
403 
467 
25 
43 
0.803 

0.08 
9 

0.05 
9 

390 
457 

26 
83 

1.035 

6.5 
41 6 
466 
20 

- 3  
0.472 

9 9 
391 381 
453 456 
76 20 

8 
385 SOFTENING TEMP. 

RESOLI DIF ICATION 
CONTRACT I ON 

395 
459 
21 

124 
0.996 

469 
25 
42 
1.015 

450 
18 

192 
1.069 

-- -_ 
107 111 

1.079 1.068 
DILATATION 
G-VALUE *) 

*) Not  ca l cu la ted  from D i l a t a t i o n  and Contract ion,  A r i t h m e t r i c  
Average only. 

. _  
. I  
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