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Warnock Hersey Professional Services Ltd. 

ELC;C~ W I N I N G  ILl  0. . _ _  -- b'---- 
D R I L L  CCRE ANALYSIS 

Sample Ident i f icat ion.  R - 76 - 2 - 2 
~ __- 

Warnock Hersey Lab.  No.: 76 - 1333 

TABLE I Raw C u a l  I- lead Sample x 0 

Screen A n a l y s i s  __ 
~ _--_ TABLE I1  

AIR DRIED BASIC: f 

38.8 
28.6 33.8 

t - ---I 
! - -  I - -  100.0 

1 .40 
1.40 1.59 
1.50 1.60 
1 .60 

____ 

TO-rAL 

,C (LA 1 ph I 1 r 

0.29 
0.33 

- - 

- i o n  

I DRY P A C I S  

39.0 
34.0 

37.6 

TAr3LE IV Cumulat ive 1 .hO Float 

Di la ta t ion  Ccmtract ion - __ - - - . I 



Jan.  2 4 / 7 7  
Date ----I T77 

I a1 2 2  Lab. No.- 

Client: Warnock _____ Hersey  

Sample Identi f icat ion: 76-1 '333 
Start ing Ternperature " C :  350 

422 Softening Ternperature " C :  

Max. Di latat ion Temp. "C: 
Contraction O A :  

Dilatat ion %:  _-__ 

Final Temperature "C : 

G. Factor : -  

- - -  

3% @ 466" 
- - -  

~-~ 
BIRTLEY ENGINEERING ( C A N A D A )  LTB. 

_.___ 

r i l l e  

RUHR DILATOMETER TEST 

Date 

Drawn 



nr, 

! 

i 



I 
I 

! 

I 
I 
I 

j 
I 

I , 
1 
I 
i 



Warnock Hersey Professional Services Ltd. 

- 

ELCO M I N I N G  LTD. - 

HEAD RAW ANALYSIS 

R.M.% Ash% V.M.% F . C . %  S . %  H . G . I .  REMARKSe 

0.9 44.9 13.2  41 .O 0.33 78 A i r  Dried Basis 

- -  45.3 1 13.4 41.3 0.33 - -  Dry Basis 

I 

CORE SAMPLE ANAL-YCIS - 

1 CUMULATIVE 
wt. % R .M.% A s h %  S. % Size 

Fraction wt. % A s h %  s. % 
0.30 79.5 52.0 0.30 A.D.B. 

(2.30 79.5 52.3 0.30 D.B. 

79.5 0.7 52.0 

52.3 79.5 

20.5  0. 8 33.3 0.36 100.0 48.3 0.31 A.D.B. 

20.5 

x 65 m - -  
- _  

L _ _  33.6 0.36 100.0 48.5 0.31 D . B .  
65 m x 0 -=---- 

F' I I 

I SIZE / RAW ANALYSES 



1 

Lab.  N o . 8 3 3 9  Date F e b .  8 /77  
Client: Warnock Hersey 

Sample Identi f icat ion: 76-121.17 

Stur t ing Temperature " C :  

Softening Temperature "C:  

Max. Di latat ion Temp. " C :  

Contraction o/o : 

Di la tat ion %: 

Final Temperature "C :- 

G. Fac tor :  

---  

- - -  
----- 

~ _ _ _ _ _ _ - - _ _  

E I R T L E Y  ENGINEERING (CANADA) LTD. 

--------Date 

_- 
Title 

RUI-IR DILATOMETER TEST 
Drawn I 



Warnock Hersey Professional Services Ltd. 

R.M.% Ash"/, 

0.6 28.8 
29.0 - -  

ELCO MINING LTD. 

V .M.% F . C . %  S.% H. G .  I .  REMARKS 

A i r  Dried Basis 16.9 53.7 0.45 99 

17.0 54.0 0.45 - -  Dry Basis 

CORE SPfv'PLE ANALYSIS __ 

R .M.% 

0.6 
- -  

0.6 

~~l~ p ~ ~ .  . R ,76 - 3 - ;lLab. N ~ .  76 - 121 18 Date.Rec'dDecember 16, 1976 

CUWU LATIVE 
A s h %  S.  % - 

Wt. % A s h %  S.  % 

35.8 0.45 75.0 35.8 0.45 

36.0 0.45 75.0 36.0 0.45 

22.2 0.60 100.0 32.4 0.49 

S. G.  

-1 . 4 0  

1.40-1 .50 

1.50-1.60 

$1 .60 
4 

wt. % Size 
Fraction 

Wt.% R . M % i A s h %  V.M% F . C %  S.% wt. "/o Ash 

25.9 0.6 5.7 20.2 73.5 0.74 25.9 5.7 A . D . B .  

25.9 - -  5.7 D.B .  20.3 74.0 0.74 25.9 5.7 

- 22.0 0.6 13.5 18.5 67.4 0.52 47.9 9.3 A . D . B . ,  

D.B. 22.0 - -  13.6 18.6 67.8 0.52 47.9 9.3 
0.6 25.7 15.8 57.9 0.50 60.1 12.6 A.D.B.  - I 2  ' 

12.2 - - 25.9 15.9 58.2 0.50 60.1 12.7 D.B .  

39.9 0.5 67.1 - -  ~ - -  - -  100.0 34.3 A . D . B . .  

39.9 - -  67.4 - - - -  - -  100.0 34.5 D.B.  
3 

1 75.0 
2'' x 65 m 

Softening 
Temp.(OC) 

0.007 F 

I 75.0 

M a x .  Dt l .  Maximum Maxtmum 
___ Temp.(OC) .----___ Contr. % D i l .  % G. No. 

3 5 m  x 0  I - -  

SIZE / RAW ANALYSES 

_ -  I 22.4 I 0.60 I l O O . 0  I 32.6 I 0.49 

1 A . D . B .  

A.D.B. 

FF-1 

SINK - FLOAT ANALYSIS: X''  x 65 M. 

I 1 1 1 Cumulative I 



n 

r 
Drawn 1 

EIRTLEY ENGINEERING (CANADA) LTD. 

- _- -- 

T i t l e  -----Dote 

RUHR DILATOMETER TEST 



L 

Warnock Hersey Professional Services Ltd. 

R.M.% Ash% 

0.5 60.6 
_ -  60.9 

CORE SPtv'PL-E ANALYSIS 

V.M.% F.C.% S.% H. G. I .  REMARKS 

12.2 26.7 0.48 1.5 A i r  Dried Basis 

12.3 26.8 0.48 Dry Basis - _  

ELCO MINING L7-D. ---- 

Wt. % R.M.% A s h %  

80.4 0.5 66.7 

80.4 - -  67.0 

19.6 0.6 48.0 
19.6 - -  48.3 

Size 
Fraction 

x17 x 65 m - - 

65m x 0  I- 

CUW.U LAT IVE 
S .  % 

Wt. % A s h %  S .  % 

66.7 Oe4' A . D . 5  0.49 80.4 

0.49 80.4 67.0 0.49 D.B. 

0.45 100.0 63.0 0.48 A .  D. 8. 
0.48 100.0 63.3 0-48 D.B. 

S. G .  Wt.% R . M 4  

SINK - FLOAT ANALYSIS. 2 1 '  x 65 W 1 I F.C% s.% 
Cumulative 

F-d-Zz-1 Ash % 

5.9 20.9 72.5 0.63 8.2 
~~ 

5.9 A . D . B .  

6.0 D.B. 

8.8 A.D.B.  

8.9 D.B.  

-1 .40 
6.. 0 21.1 72.9 0.63 8.2 

19.5 68.1 0.52 16.8 
I .40-1 .50 "'" 1 1  .6 

11.7 19.7 16.8 0.52 

0.48 

68.6 

60.1 13.4 10.6 
1.50-1.60 

17.5 20.2 I 11.0 I A .D.B.  21 .8  

21.9 

82.7 

83.2 

60.5 I 0.48 1 3 . 4  I - -  17.6 

1-79.8 10.6 
$1 .60 

100.Ol 68.6 I D-B.  
L 179.8 I - -  

- ___ __ 

COMPOSlTE % I 1  x 65 m FLOATS 0 1.50 S.G., A.D.B.  ___ ~. _____ 
DILATATION T E S l  S 

Softening Max. Dil .  Maximum Maximum 
Temp.(OC) Temp.(OC) Contr. % D i l .  % G .  No. 

E 5 . I .  

_ _  

5% 0.027 
- 

- __- ________ __ - _ _ _  - - 

a 



" . , --- 
I 

i : i T  Lab. No.83_41 Date  Feb. 8 / 7 7  

rille 

Client: Warnock Hersey 

Sample Ident i f icat ion:  76-12]  19 

Star t ing Temperature "C:. 350 
Softening Temperature O C : - s  2 

Max. Dilatat ion Temp "C:_ 4 5 5  
Contraction o/o : 2 3  

- 2  Dilatat ion -___ 

Fmal  Temperature " C :  

Date 

0.919 G. Factor :  

300 

< 
250 

2 0 0  

150 

I00 

5 0  

0 

I 

Drawn 1 



VJarnock Hersey Professional Services Ltd. 

> 

CORE S P t V P l _ E  ANALYSIS ELCO MINING L7-D. _ _  __ 

Lab .  No. : 76 - 121 20 Date. Rec 'd  December 
-.-- 

H o l e  No: R-76-3-4 
________ 

I HEAD RAW ANALYSIS 
#m 

R.M.% Ash% V.M.% F . C . %  S . %  H . G . I .  REMARKS @ 

0 .5  
_ -  20.3 18.7 61 .O 0.45 - -  Dry Basis 

20.2 18.6 60.7 0.45 135 A i r  Dried Basts 

16, 1976 

R.M.% 

0.8 

CUAY.ULATIVE 
Ash% S .  % - 

Wt. % A s h %  S. % 
20.4 0.45 77.9 20.4 0.45 

0.7 

- -  

25.1 0.43 100.0 21.4 0.44 

25.3 0.43 100.0 21 .6 0.44 

Cumulative 

'.' Wt. "/c A s h %  

0.48 55.3 6.4 A . D . B .  

4 

0.48 55.3 6.4 D.B.  

0.42 76.4 8 .4  A .D .B .  

0.42 76.4 8 .4  D .B .  
-I 

Ash % 

6 .4  

6 .4  

13.6 

13.7 

20.2 

20.3 

74.1 

V.M% F . C $  

22.0 70.8 

22.2 71.4 

19.4 66.3 

19.5 66.8 

17.8 61.3 

17.9 61.8 
- -  - - 

0.38 

0.38 
- -  

- -  

8 6 . 1  9.7 A . O . B .  

86.7 9.8 D . @ .  

100.0 18.3 A.D.B.  

100.0 18.4 0.8. 
- 
r( 

SIZE / RAW ANALYSES 
1 I 1 

Size 
Fract ion 

YT1 x 65 m 

6 5 m  x 0  

wt. % 

77.9 

77.9 

A .  D. B. 

A .  D. B. 

_ -  I 20.6 I 0.45 I 77.9 I 20.6 I 0.45 

22. I 

22.1 

SINK - FLOAT ANALYSIS: 2" x 65 tV, I 
7 

S .  G .  
I 1 

Wt.% R . M %  I 
55.3 I 0 .8 

-1 .40 . .  
55.3 I - - 

I .40-1 .50 

0.7 
10.3 

13.3 

13.3 _ -  

1 .50-1 .60 

+1 .60 
1 

74.6 I - - '  1 - - 

COMF .- s I - r  E ' 11  x 65 m F L O A T S  (3 1.50 S.G., A.D.B.  ~ _ _ _ - - _  
DI LATATION T LISTS P %  

on 
Coal I Sof t en ing  I Max. Di l .  I Maximum 1 Maximum f T 5 . 1 .  

0.01 7 8 



‘ I r  ._._ 

Lab. No. 8 3 4 2  Date  Feb .  8 / 7 7  O/O 

300 

150 



Warnock Hersey Professional Services Ltd. 

CORE SBIVPLE ANALYSIS 

Hole  No:  R 7Q-4-1 Lab.  N ~ .  : 76 - 12121 Date .Rec 'd  D e c e m b e r  16, 1976 

- ELCO M I N I N G  LTD. 

-~ 

J 

c 

.c HEAD RAW ANALYSIS ~- 
~ . h n . %  Ash% V.M.% F . C  % S . %  H. G .  I .  REMARKS 

A i r  Dr i ed  Bas i s  71 65.2 15.4 19.0 0.33 0.4 

- -  65.5 15.5 19.0 0.33 

- 
D r y  Basis - -  

Size  
f= ract ion 

2'' x 65 rr- 

, 

t 

C U W U  LAT IVE 
Wt. % R . M . %  A s h %  S. % - '  

86.4 0.4 67.5 0.31 86.4 67.5 Os3' A . 0 . B  

86.4 - -  67.8 0.31 86.4 67.5 0.31 D.B. 

13.6 0.5 56.7 0.44 100.0 66.0 0.33 A.D.6.  

13.6 - -  57.0 0.44 100.0 66.3 

wt. % A s h %  s. % 

.-.___ COMPOSITE % I t  x F 

I E S . 1 .  

50 S.G., A.D.B .  COMPOSITE 2" x 65 m FLOATS 1.50 S . G . ,  A .D .B .  ___-- 
DILATATION IESTS 

E 5 . 1 .  S o f t c n i n g  Max.  0 1 1 .  M a x i m u m  M a x i m u m  
G .  No. -- __ Tetilp.(OC) Ternp.(OC) Contr. - - - _- % . D i l .  "/o 

._ _ _  - -- ___ _- - __ - - - - 

.b" 
8 0.032 

I - 
__ __ _ _  

-_I- 

- 



cl ient :  Warnock H e r s e y  

Sample Identi f icat ion : 7 6 - 1  

Start ing Temperature " C :  - 350 

Softening Ternperature "C: 383 

Max. Di latat ion Temp. " C :  

Contraction '/" 

Dilatat ion "/": 

Final Temperature "C : 
G. Factor:-. 1.024 

. I !  [ . . . .  I ' 0  

300 

4 

250  

2 0 0  

I50 

I00 

5 0  

0 

QQ~)J EIRTLEY ENGINEERING (CANADA) LTD. 

Drawn 
RUHR DILATOMETER TEST 



Warnock Hersey Professional Services Ltd. 

7 7 

I S IZE / RAW ANALYSES 
< 

CUNULATIVE 
Wt. "/o R . M . %  Ash% S .  % Size 

Fraction Wt. "/o A s h %  S. % 

xtt x 65 m - - 80.7 0.7 55.0 0.30 80.7 55.0 A . D . B .  

- _  55.4 0.30 80.7 55.4 0.30 0.6.  

ELCO MINING LTD. CORE S A W P L - E  ANALYSIS -- 
Hole No.. R 76 - 4 - 2 Lab. N o .  : 76 - 121 22 Date. Rec'd December 16, 1976 _ _ .  

0.8 
_ _  53-3 

1 6 5 m x 0  P'' 

R.M.% 

- -  

~ ----I 
31 .8 0.37 100.0 50.7 0.31 A.D.B. 

32.0 0.37 100.0 50.9 0.31 D. 8. 

HEAD RAW ANALYSIS 
4 .c 

A s h %  V . M . %  F.C.% S . %  H. G. I .  REMARKS 

46.5 13.7 38.9 0.34 82 A i r  D r ied  Basis 

46.9 13.8 39.3 0.34 _ _  Dry Basis 

Cu mu1 at ive 

Wt, % A s h %  

23.7 5.1 

c 

A.D.B.  

5 .  G .  

-1.40 

1.40-1 .50 

1 .50-1 .60 

+I .60 
A 

10.4 

10.6 

17.2 
17.3 

- 

81.8 
82.4 - 

S I N K  - FLOAT ANALYSIS: 2'' 
7 

18.1 70.6 

18.3 71.1 

16.6 65.5 
16.7 66.0 

_ -  - -  
_ -  - -  

Wt.% R . M %  & 

- -  
- -  

23.7/ - - 

100.0 51.6 A.D.B.  

100.0 51.8 D.B.  

9.1 I 0.9 
I 

. 

ES.1. 

2 

9 . 1  - -  

~ _ _ _ - -  __-- ____ ____ 
P %  DILATATION -T 1:s r s  
on 

Coal 
Softening M a x .  Dil .  M a x i m u m  M a x i m u m  

Temp.(OC) - _ ~ - -  -- Temp.(OC) Contr .  --__ % ~ D i l .  ~ _ _ _  % G. No. 

0.041 

4.3 I 0.7 
I 

-62.9 I 0.7 
62.9 J - -  

A s h %  l l  V.M% F.CS 

5.1 I 19.1 175.0 
~~~ 

5.2 I 19.2 175.6 

x 65 

S.% 

0.47 

0.47 

0.46 

0.46 

0.35 
0.35 

23.7 

32.8 

32.8 

37.1 
37. -1 

A .D.B.  

D . B .  



f i  
L o b  No. 8'144 Date Feb . 9 / 7 7  

C 1 1  en t : W a m o c k _ H  ~LSXJ ___ 

I 

4 
Sample Identi f icat ion: 76-  1 2  1 2 2  

Starting Temperature OC:__350 

Softening Temperature "C:  431 

Max. Di latat ion Temp. " C :  - - -  ' 

Contraction "/" : 3% @ 446 

Dilatation %: -~ ~ 

Final Temperature "C: 

G. Factor:-- 

- - -  

- - -  

"10 
300 

.! 
2 5 0  

200 

150 

I00 

5 0  

0 

BIRTLEY ENGINEERING (CANADA) LTO. 

- .. 
r t l e  

RUt iR DILATOMETER TEST 

Dale 

Drawn 



Warnock Hersey Profkssional Services Ltd. 

HEAD RAW ANALYSIS 

R.M.% Ash% V.M.% F.C.% S.% H . G . I .  REMARKS* 

0.6 44.0 15.3 40.1 0.29 72 A i r  Dried B a s i s  

- -  44.3 15.4 40.3 0.29 Dry Basis  

ELCO MJNING LTD. CORE SPhrPL.E ANALYSIS -__ 

r 4 

~ _ _ _ - -  ____ 7 

I SIZE / RAW ANALYSES 
T 

CUhrULATIVE 
wt. "/o R . M . %  Ash% S. % 

43.1 0.29 74.9 43.1 74.9 0.6 

74.9 - -  43.4 0.29 74.9 43.4 0.29 D.B. 

Size 

Frac t ion  Wt. % A s h %  S .  % - 
Os29 A . D . B .  

x 6 5  r n V -  
- - ~ ~  ~~ 

65 m x 0  . 25 .1  
25.1 

C h  

I 
0.29 A .  D. 6. 43.7 0.30 100.0 43.2 0.7 

- -  44.0 0.30 100.0 43.5 0.29 D.6 .  

h. b. 

-1 .40 
- 
1.40-1 .50 

1.50-1.60 

+1 .60 
1 

V.M.% 

"r 

F.C.% S.% 
Cumulative 

Wt. % A s h %  
4 

24.6 7.9 

24.6 8.0 

36.0 10.4 

36.0 10.5 

43.0 12.5 

43.0 12.6 

100.0 41.0 

100.0 41.2 

wt .% 

A . D . B .  

D.B.  

A .D.B.  

D.B. 

A .D.B.  

D . @ .  

A . D . 8 .  

0 .6 .  

24.6 

24.6 

11.4 

7 . 9  

8 . 0  

15.8 

15.9 

23.1 

11.4 

20.5 70.9 0.64 

20.6 71 . 4  0.64 

18.5 65.0 0.35 

18.6 65.5 0.35 

16.8 59.4 0.30 7 . 0  

7 . 0  

57.0 

57.0 

-_ ---__ 
COMI-'OSITE x 65 m FLOATS (3 1.50 S.G., A.D.B .  _-_ _-_-________ __ 

DILATATION TfLSTS -- F %  
on 

Coal ES.1. Softening Max. Dil .  Maximum Maximum 

__ Tcmp.(OC) - - - .  Temp.(OC) .- Contr. - --- % - - Di l .  . % G. _ _  No. 

2 0.031 

R . M 3  

0.7 

0.7 

0.7 

0.7 
- -  

23.31 17.0 1 59.7 I 0.30 
1 I I 

hr. 



~ 

I 
-I r' 
v. 

I 
L o b  No 8345 D a t e -  Feb + 8 / 7 7  

Cl ient :  Wa r n o c k  Hersey  

Sample Iden t i f i ca t i on :  76-1 2 1 2 3  

S ta r t i ng  Tempera tu re  "C:  

Sof ten ing Tempera tu re  "C: 

Max. Di la ta t ion Temp " C :  

Contract ion o/o : 

Di la tat ion %:  

Flna l  Temperature " C :  

G. F a c t o r :  

- - -  

- - -  

0 I 
BIRT1-EY ENGINEERING (CANADA) LTD. 

- .. 
Dote i t l e  

Drawn 
RUHR DILATOMETER TEST 



Warnock Hersey Professional Services Ltd. 

HEAD RAW ANALYSIS 
< 

R . M . %  Ash% V.M.% F . C . %  S.% ' H.G. I .  REMARKS 

0.6 , 52.4 15.2 31 .8 0.35 1 04 A i r  D r i e d  Basis 

- -  52.7 15.3 32.0 0.35 - -  Dry Bas i s  

ELCO MINING LTD. CORE SPWPL-E ANALYSIS 

Hole No.. R7f3 - 4 - 3 B  Lab. N ~ .  ,76 - 12124 matp. Rec'd, Cecember 16, 1976 

4 

Wt. % 

74.3 
~ 

74.3 

- 25.7 

Size 
Fract ion 

xT1 x 65 m 

-- 

65 m x 0 , 25.7 

CUNU LAT IVE 
R.M.% A s h %  S. % - -  

Wt. % Ash% S .  % 

0.35 A . D . 8  56.0 0.35 74.3 56.0 0.6 

- -  56.3 0.35 74.3 56.3 0.35 D.B. 

41 .7 0.44 100.0 52.3 0.6 
- -  41 .9 0.44 100.0 52.6 

0.37 A . D . 6  

0-37  D.B. 

1. G. 

-1 .40 

1.40-1.50 

1.50-1.60 

+1.60 
A 

I 

Wt.% R . M %  

1 1  .6 0.8 

I ?  .6 _ _  

- 5.2 0.7 
- -  5.2 

7.6 0.7 

7 6  

75.6 0.7 

75.6 

- 
_ -  

_ _  

SINK - FLOAT ANALYSIS: v' 
1 I 1 1 

F 

f i s h %  V.M.% F . C 4  I /  

I I 

24.1 I 15.9 1 59.3 
1 I -;! 

71 .5 

x 65 V. 

Curnul  at ive 1 

___--- __ --__ __ 
COMPOSITE pi x 65 m FLOATS @ 1-50 S . G . ,  

I 

-- 
DILATATION TESTS 

E 5 . 1 .  Softening Max.  D i l .  Maximum Maximum 
Temp.(OC) Temp.(OC) Contr. % D i l .  % - - - - -. __ 

6% 
~ _ _ _ -  



- --- 

Cl ient :  Warnock H e r s e y  

Sample I d e n t i f i c a t i o n : 7 6 - 1 2 1 2 4  

S ta r t i ng  Tempera tu re  "C:  3 5 O  

Sof ten ing Temperature " C :  399 
46 1 M a x .  Di la tat ion Temp. " C :  

Contract ion "/" : 19 
3 Di la ta t i on  % : ~ _ - _ ~ - . - - . -  

Final Ternperature "C : 

G. Factor:-  0.950 

O/O 

300  

- 

- 
- 

r* 
- 2 5 0  

- 200 

- 

- 150 

- 100 

. 5 0  

0 

I 
1 

EIRTLEY ENGINEERING (CANADA) LTD. 
- 

Date i l l e  

RUHR DILATOMETER TEST 
Drawn 



t 
HEAD RAW ANALYSIS e 

R.M.% A s h %  V.M.% F . C . %  s.% H . G. I .  REk4ARKS 

0.7  69 .3  10.2 19.8 0.34 59.4 A i r  D r i e d  Basis 

- -  69.8 10 .3  19 .9  0.34 D r y  Pasis - - -  

ka, 

_ _ ~ ~  

Size 
Fraction 

P SINK - FLOAT ANALYSIS: x 65 M 
_I_ 

wt. % 
Cumulative 

V.M.7 * 
70.5  10 .80  

i . M . %  wt.% 
~ 

6 . 3  7 .9  6 . 3  21.2 

21 .3  

0 . 4  
-1 - 40  

7 . 9  70.8 10.80 6 . 3  7 . 9  I D.B. 6 . 3  

1 . 1  21.2 

21.4 

19.4 158.6 10.66 
i I 

7.4 9 . 9  I A.D.B.  1 .40-1 .50 
1 . 1  7.4 

8 . 3  0 .9  

0 . 9  
-_I 

24.8 0.4 
24.9 

77 .5  
.- 8 . 3  

100.0 

D.B. 

D.R. 

31.7 0.8 
31.7 7 8 . I 100.0 



Lob. 140, 

client : Elco N ining L-td. 

Samp le  Identi f icat ion: R77 

77 - 4077 ~ J U I ~  July 4,  1 Q77.  1 

- - 

Start ing Temperature 

Sof ten ing Tempera lure "C: ___ 

M a x .  Dilatation Temp. ' " C :  

Contraction : ' .  

Di latat ion %: 

Final 

G. Fa 

479 ' 

23% 

24% 

i r 
1. 

t 
I 

1 
i t 

I 

I 

t 
A 

i 

-1 I 

1 
I 
i 

_ ~ _  _ _  - . ._ 

T i t l e  

! 

RUtHR DILATOMETER TEST 

Date 

Drawn 



Warnock Hersey Professional Services Ltd. , .  

ELCO MINING L T D .  

A . D . B .  

D. 8 .  

A .  D. B. 

D. B. 

A . D . B .  

D.B. 

A . D . B .  

D.B. 

, 

d 

A 

CORE S A M P L E  ANALYSIS 
Hole No.:  R 77 - - * Lab. No.:77 -4078 Date:  May 13, 1977 

1 1 

Sof t en inq  
c i  

-Temp.( C) 
M a x .  Dil . Maxirrlum Maxi r rum 
Temp.( C) C o n t r . %  DiI .  % G. N o .  0 

l - l -  R.M.% Ash % 

HEAD RAW ANALYSIS Ic 
~ 

v .M.% I F.c.% I s .% ~ H . G . I .  I REMARKS 

I 0.5  1 32.5 20.2 46.8 0.37 A i r  D r ied  Basis 
I 

1 - -  I 32.7 I D r y  E a s t s  - - -  20.3 I 47.0 I 0.37 

S I N K  - F L O A T  ANALYSIS:  2'' x 65 M 
1 

S . G .  W t . %  R.M.% 
-- 

52.8 1 . 1  

52.8 - -  
-1 .40 . 

C u m u l a t i v e  
Ash% V.M.7 vvt. % Ash% 

6 .4  19.8 52.8 6 . 4  

6 . 4  

7.6 

6.4 20.1 52.9 
I 

1 .40-1 .50 I = [  :*: 18.9 
-.L-.-- 

17.4 C3::] 0.36 

0.36 

=--I-+ _ -  

58.2 

58.3 

61 .O 

17.5 7 . 6  19.0 

8.3 24.5 
1 .50-1 .60 

24.7 61 . 1  8 . 4  .- -~ 

139.0 10 .6  
+1 .60 

74.5 100.0 34.1 

74.9 100.0 34.2 - 138.9 I - -  

xii x 65 m F L O A T S  @ 1 .50  S . G . ,  A . D . B .  

- 1 I I I 



00 

!SO 

?OO 
I 

I50 

I00 

5 0  

0 

~ _ -  - 

Date 

Drawn 

T i l l e  

t 

RUHH DILATOMETER TEST 



Warnock Hersey Professional Services I-td. 
ELCO MINING LTD. 

CORE SAMF-'LE ANALYSIS 
Date. may 13, 1977 Hole No.: R 77 - 5 - 3 Lab. NO.: 77 - 4079 

b 1 
HEAD RAW ANALYSIS .? 

R.M.% Ash % V.M.% F . C . %  S.% H . G . I .  REALARKS 

36.8 16.5 46.2 0.38 95.5 A i r  Dried Basis 0.5 
46.4 0.38 - - -  Dry  Easis - -  37.0 16.6 z 

Wt.% 

47.6 

47.6 

51 .3 

Psh% 

7.4 

7.5 

8.3 

53.2 

53.2 

100.0 

100.0 

8.9 

9.0 

38.6 

38.9 

I 
SIZE / RAW ANALYSIS I 

-- 
SINK - FLOAT ANALYSIS: 2'' x 65 M 

----II 

-1 .40 
-~ 1- 1 . 1  A.D.B.  I 72.5 

73.3 

0.47 

0.48 

A .  D. B. 

- -  

0.8 62.1 0.42 1 3.7 
1 .40-1 .50 

19.2 17.9 

19.4 62.6 0.42 I 3.7 

1 .50-1 .60 I-++ 0.9 A . D . B . 1  

D . B .  I 
A . D . B .  I tl -60 
D.B.  1 

COMPOSITE 2'' x 65 r n  FLOATS (3 1 .50 S.G., A.D.B .  , 

I I ~ 

F . S . I .  



% 
3CO 

250 

200 

150 

1 GO 

50 

G 

L a b .  No.77-4079 Date :  J u l y  4/77 

Cl ien t :  Elco Min inq  L t d .  

San- .p le  I .  D.: R77 - 5 - 3 

S t a r t i n q  T e m p e r a t u r e  C: 350 

S o f t e n i n s  T e m p e r a t u r e  C: 424 

- 

W,ax. Di la ta t ion  7 e r r . p .  uC: 

C o n t r a c t i o n  %: 12% @ 434 - 
Di la t a t ion  %: 

F i n a l  T e r r p e r a t u r e  C: 
C 

G .  Factor: 

YK'- 'd7 
' !->a Vlarnock Hersey Professional Services Ltd. 

Date 

RCt-'R @ILA.TCMETER TEST I 
Drawn I 



Warnock Hersey Professional Services Ltd. 
ELCO M I N I N G  LTD. 

R.M.% Ash ”/o V.M.”/o F .C .% S.% 
0.8 75.0 9.3 14.0 0.25 

- -  75.5 9.4 15.1 0.25 

H . G . I .  REW,ARKS 

49.0 A i r  Dried Basis  

Dry  @asis  _ - _  

A 

wt.% 

07.6 
07.6 

100.0 

100.0 

A s h %  ’.% 
76.2 0.23 A . D . B  

76.8 0-23 D.B. 

75.3 0.24 A.D.B 

75.0 Os24 D.B .  

07.6 
07.6 2 x 65 

0.8 76.2 0.23 
76.8 0.23 - _  

I 
S I Z E /  RAW ANALYSIS 1 - 

Size 1 wt.% I R.M.”/ol A s h %  I S.‘% 
Fraction 

1 1 I I CUMULATIVE 

} 2.4 I ”.: 
I 37.5 10.54 

2.4 37.7 0.54 65 x 0 
1 I I I - 

SINK - FLOAT ANALYSIS: 2’’ x 65 M 

S . G .  Ash% V.M.? 

21 . o  A.D.B.  6.8 
6.8 

21 .a 
22.0 
- 

-1 .40 

1.40-1.50 - 
1 .50-1 .60 

6.2 21.2 D. 6 .  

1.7 

1.7 
___I 

0.6 18.5  A .  D. B. 
18.6 - D. 6 .  

1.2 
1.2 

__c_ 
0.6 29.1 

20.3 
A.D.B.  

D.B.  

A .  D. B. 

- -  

: 0.8 

I-=--- 
81 .4 

. -  ~ 1--- 

00.5 
90.0 

100.0 75.1 
- -  100.0 75.8 

- -  - -  
- -  

I 

$1.60 
82.1 D. B 

f 

xtrnurn axtmum 



% 
3CO 

255 

200 

150 

190 

50 

G 

C l i e n t :  Elco M i n i n g  L t d .  

S a r r . p l e  I .  D. : R77 - 5 - 4 

S t a r t i n g  T e m p e r a t u r e  C: 350 
0 

0 S o f t e n i n s  T e m p e r a t u r e  C: 390 

W,ax. Di la t a t ion  T e r c p .  C: 

Coritractioq %: 27% 

1 ,  :: 485 0 

Di la t a t ion  %: 2Vh 
0 

F i n a l  T e r r m r a t u r e  C: 

G .  

~ 

Factor: 0.sa2 

' T Y - 3 7  Warnock Hersey Professional Services Ltd. Tl==ET3 
Date 



Warnock Hersey Professional Servicr-, s I-td. 
ELCO FATI'JING LTD. 

\ 

Size 
Fract ion 

-- 

% x 65 
-"- 

65 O 2.0 
-.I-- 

SINK - F L O A T  ANALYSIS: 2" x 65 M 

-.r ,,- - . 
0.6 

-1 .40 - 
0.6 

0.2 
1 .40-1 .50 -- I 0.2 

1 ~ 50-1 .60 

98.2 I 98.2 tl .60 

0.9 

0.7 
.__- 

0.7 
_ -  

_I-- 

V" 

COM PO5 IT E 

F . S . I .  
Coal 

r-- 

2 0.038 
l. 



% 
300 

250 

200 

150 

1 00 

50 

C 

L a b .  No. 77-4081 Date?. ,July 4/77 

C l i e n t .  € 1 ~ 0  M i n i n g  L td .  

Sarrple I .  D.: 

Startinc: Temperature C: 370 

Softenirig Temperature OC: 3 g 6  

Max.  Di latat ion 1err .p.  C:: 480 

Contraction o/o: 20% 

Di la t a t  ton %: 17% 

I_ 

_ _ ~ _ _ _ _ _ _ _  __ _--- 
R 77 - 5 - 5 -- 

0 

0 

0 
F i n a l  Terrperature C :  

G .  Factor:  1-OO7 L 
-- 

Dare 

RL'HR DILATCMETER TEST 



E L C O  M l h ' l Y G  L T D .  --- 

C O K E  S / l l l P L ;  AbJ/ ILYS I S 
. I_____ 

~ 

H E A D  RA!.] A N A L V 5  I S 

I R . M .  % A S H  8 V . M .  % F . C .  2 s .  % H . G .  I ,  R E  i l A  R I< s, 
A i r  D r i e d  E l a s i s  10.2  19 .4  0 .33  61 

i 
I 7 0 . 2  10 .3  19.5 0 . 3 3  D r y  B a s i s  9 

-- 

ASH % 

6 . 8  

1 
2.- 

S I ,N I< - F L 0 A T A N A L Y S I S: 1/4"  x 6 5 ~  

i 
V . M .  8 F . C .  % , I  S .  % ( W T .  2 

19 .2  , 7 3 . 0  1 0.80 7 . 6  
- 1 . 4 0  ' * '  

13 .3  1 19 .1  
22 .9  

1.40-1.50 Oe9 6 7 . 6  j 0 .78  i 10 .9  
/ I  1 2 . 4  1 . 5  I 1 .2  1 1 .5  1 1.50-1 .60  23 .2  

78 .2  
7 8 . 9  

1 8 7 . 6  1 0 . 9  
h.4 1 12.4  
/ \ 1oc.o  

/ 100.0  

I I I I 

PX 
F . S .  I .  0 id 

'OAL 

8 0 . 0 9  

- 
D I LATAT I O N  TE S T  ( I n i t i a 1 Tcnip . =32 0" C ) - 

SOFTEN I N G  M A X .  D I L .  MAX I MUM ---------I MAX I M U f l  
G .  KO. T E M P . V C )  TEMP. ; ' : (OC)  C O N T R .  2 D I L .  8 

383  4 64 23  13 0 .976  
i 

6 . 9  1 19.4 1 7 3 . 7  1 0 .81 1 7 . 6  

8 .8  I D . B .  I 
10.5 I A . D . B .  1 
10 .6  1 D . B .  I 
6 9 . 8  i A . D . B .  

70.4  1 D . S .  

$c S.T. & M.D.T. c o r r e c t e d  w i t h  f a c t o r  6/5 
Bir t le y Engin e e ring 
SiiDsrrirarv of G r e d  West Steel lnduslries 



P- 

I 

i 

i 

! 
i 
! 

I 
! 
1 
1 
! 

I 1 
! 
I 
j 

j 
I 
i 

I 
I 

!Drawn I 

! I 

i i 



F 

-~ 
CL1;'iULAT I V E  

R . H .  8 LJT. 2 A S H  2 s .  2 - 
P 93.4  0 . 7  69.2 0 .24  1 93.4 6 9 . 2  0 .24  

I 
A . 2 . B .  I 

-_.---I .. 
S I EJ 1: - F L 0 A T A N A L Y S I S: 1/4" x 6 j t l  r 

I I 1 I i 

69 .7  
1 1/4" x 65M 

- I . ' i U  5 . 6  122.0 1 7 2 . 4  1 0.76 
t I k-1 12 .9  1 17 .3  1 69.1 I 0.61 ~ 8 . 9  ! 8 . 7  1 A . D . B .  

0 .24  1 D . B .  

I ' I  - 1  I 1 3 . 0  i 17.4 I 6 9 . 6  i 0.61 1 8.9 J 8.8  1 D.3. 
1 1 . 4 0 - 1 . 5 0  

~ 6 5 ~  x o 1 

$: S .T.  & M.D.T. corrected with f a c t o r  6/5 

6 . 6  1 43.8 0.45 I 100.0 68.0 0 . 2 5  

Birile y Engineering 
Svhstdiarv o l  Grrat Wrcl Steel lndustr(es 

D . B .  

--I__-. --_---.- 7 C 0 M ? 0 S I 1 i 1 / 4 "  x 65i4 F L 0 A T 5 '2 1 .50  S.G., A . D . 3 .  

D I LATAT I ON TEST ( I n  i t i a  1 Temp .=320°C) 
7- - 

P 2  
F.S. I .  0 ;\J 

I'iAX I I'idll SGFTENING fSAX. D I L .  / lPcX IMUi4  

TLIZP:': ("C) TEMP!' ("C) CONT:?. 2: G I L .  X G .  NO. 1 
1 

6 0.05 --- 39 1 - -_  22% 0 446 --- 



I 

I 
I 
! 
~ 

j 

i 

i 

i 

I 

i 

I 
1 
I ! 

1 

i 

I 
i 

I 
I 

I 

, 
I 

I 

1 
i 

I 
1 
! 



f 
, 

r 

I 
t i E A D  R A ' : I  A N A L V 5  I S  

R . H .  8 1 A S H  % V . M .  % F.C. 8 s .  2 H.G. I .  R E  MARKS' 

A i r  D r i e d  B a s i s  1 0.7  39.7 14.8 44 .8  0.35 77 

I 40.0 1 4 . 9  4 5 . 1  0.35 Dry Sssis b 

- -  

1 

S I Z E  
t R A C T i O N  WT. 2 

86.2  

C U M U L A T  I V E  

R.14. 2 A S H  2 S. 8 \ JT .  % A S H  % s .  8 
0 .7  42.4 0.37 86.2  42.4 

r 
1 S I 'N I( - F L 0 A T A N A L Y S I S :  1 / 4 "  x 6 5 M [  

/ l / L t "  x 6 5 M  ' 1 
86 .2 I 

$ 

I i I 

42.7 0 .37  8 6 . 2  42 .7  

I I 

/ 
73.3 100.0 

74.0 / \I 100.0 42.7 1 D.B. 

13.8 1 0.9 I 26.9 

27. i 13.8 1 L 6 5 ~  x 0 
1 

Fpr C O A L  

100.0 1 40.3 0.45 

0.45 100.0 1 40.5 

I 

1 1 1 / 2  1 0.08  8% @ 4 8 2 " ~  --- 41 4 
I --- --- 

$c S.T. G M.D.T .  corrected w i t h  f a c t p r  6/5 
Bir t le y E ng in e e ring 
Si,D<idiarv of Great W P S ~  S l e d  Industries 
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I 

I 

I j 
1 Drawn 

j j I 



1 

H E A D  R A ! I  A N A L Y 5 I S  

R . M .  2 A S H  2 V . M .  8 F . C .  s .  % H . G .  I .  R E  MA R ~ S  

0.7 62.8 - 14.4 22.1 0.33 62 A i r  D r i e d  B a s i s  
Dry B a s i s  63.2 14.5 22.3 0.33 J 

-- 

1 

! 
I I I C U l i U L A T I V E  I 

S I ' N  K - F L 0 A T  A N  A L Y S I S :  1/4" x 6 5 H  

F R A C T I O N  

, 1 / 4 "  x 6 5 M  1:- 
i 

64 .2  I A . D . B .  1 

i CUIIULAT I VE 

WT. % R .M.  % A S H  2 s .  2 WT. % A S H  8 s .  % I 
64.2 0.32 93.8 1 64.2 0.32 A . D . B .  f 

0.32 93.8 64.7 0.32 D . B .  1 64.7 
6.1 1 0.8 40.8 0.56 100.0 62.7 
6.1 41.1 1 0.56 100 .0  63.2 0.33 D . B .  L 

0.33 A . D . 3 .  
-------I=-----=-- 

93.8 I 0.8 
93.8 1 

64.7 1 D . B .  I 

C 0 f? P 0 5 I 1 C 1 / 4 "  x 6511 F L 0 A T S (J 1 . 5 0  S . G . ,  A . D . C .  -- L 
DILATI'ITION T E S T  ( I n i t i a l  Temp.=32O0C) -- 

SOFTENING :?AX. D l L .  Y A X i i J , U 1 4  IYAX I l l U i 1  
1 L M P .  ( " C )  TEMP.  ("C) COXTR. 2 D I L .  2 G .  NO. 

F . S .  I .  

9 0.03 374 464 30 
L 

;': S . T .  & M . D . T .  c o r r e c t e d  w i t h  f a c t o r  6/5 

154 1.078 j 
E idle y Engineering 
Subcwirrry 01 Greet West Steel lnduslries 
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1 Drcwn 



Lab .  No. 8851 D A T E :  A p r i  1/77 - R-77-6 -2  H O L E  NO.:-.--- 

H E A D  R A ‘ : I  A N A L Y 5  I S 
r 

A S H  2 V . M .  >: F.C. % s .  % H . G .  I .  REMARIGS 

A i r  D r i e d  B a s i s  

Dry  Basis 68.9 10 .5  20.6 0.35 J 

68 .4  10.4 20.5 0.35 55 
--  

i 
F 0 . 7  

I 

S I Z E  
FRACTION 

1 / 4 ”  x 65M 

6 5 M  x 0 

CUMULAT I V E  

WT. % R.14. 2 A S H  % s .  2 WT. 2 ASH % s .  % 

90.2 1.5 71.0 1 :::: 90.2  71 .0  0.32 

90.1 j I 72.1 90.1 7 2 . 1  0.32 

9 . 8  1 0 .8  41.0 0.63 I 100.0 1 68.1 0.35 

9 .9  j 4 1 . 3  0.64 I 100.0 1 69.1 0 .35  

. 

m CUIlULAT I \IE 
S .  G. ’UT. 2 R . M .  :$ ASH % V . M .  % F.C. % S .  2 WT. 8 A S H  2 

~ 

F . S .  I .  k 

8.1 

a. 2 

2.5 

2 . 5  

0.6 
I .50-1 -60 o.6 

88.8 

+ 1 ‘ 6 0  88 .7  

i - l . 1 4 0 1  

1.40-1 .SO 
l------ 

.- 

0 . 9  4 . 1  1 2 2 . 2  72.8 1.00 8 . 1 L 4 . 1  ,---. A . I I F .  . _ _  
8 .2  4.1 1 r i  ’) 

1 --- -___I 

4 . 1  22.4 7 3 . 5  1 1.01 j 
1 .3  12.5 20 .5  65 .7  0.90 i 10.6 6 . 1  A.D.B. 

1.3  24 .7  \ I  - /! 11.2 7.1 A . D . B .  

12.7 20 .8  66 .5  0.91 1 10.7 6.1  D . B .  

3 . 8 .  

100.0 71.0 A . D . B .  

D . B .  
<--+% 25.0 1 k./ 

1 . 7  79.1 

80.5 / I 100.0 72.2 

~- 
P% DILATATION TEST ( I n  i t  i a l  Ternp.=32O0C) 

SOFTENING M A X .  D I L .  MAXIHUM M A X  I MU/! 
OM 

:: S.T. & M.D.T. c o r r e c t e d  w i t h  f a c t o r  615 
Birtle y Engineering 

TEMP.VC)  T E M P . ” ( O C )  

Subsidiary 01 Great West Steel Industries 

C O N T R .  2 D I L .  % G. NO. 

0.04 
_I 

- 

3 79 464 28 172 1.078 



f 

10- 

I 
! 

i 

1 i 
I 

I 

I i 
I 



i H E A D  R A ! . I  A N A L ! ' ! ,  I S 

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

loo A i r  D r i e d  B a s i s  
Dry  B a s i s  

1.2 25 .1  15.7 58.0 0 .45  

2 5 . 4  15.9 58.7 0 .46  --- 
J 

S I Z E  
FRACT I ON 

1/4" x 65M 

6 5 M  x 0 

S I ' N  K -  F L  O A T  A N A L  Y S I S :  1 / 4 " x 6 5 M  I 

I 
I CUIIULAT I V E  

WT. X R . M .  % A S H  8 S .  % \.IT. 8 ASH % s .  % 

56 .6  1 . 3  32.1 0 . 4 4  56 .6  32.1 0.44 A . D . B .  

56.6 32.5 0 .45  56.6 32.5 3 D . B .  

43.4 1 .0  I 14.7 0 .53  100.0 1 1 4 . 5  I 0 .48  A . D . B .  

4 3 . 4  1 14.8 0.54 100.0 I 24.8  I 0 .49  1 D . B .  

. 

9 .7  j 1.0 
1 .50-1 .60  1 1 9 . 7  1 
3 1 . 4  

.,- 

I I I I CUitULATIbE I I 
I I I I I 1 

I , I I + .. . .. . 
I 4.6 I 20 .3  1 75.1 1 0 .75 I 3 3 . 6 1  4.6 1 r ? . , ~ ,  I 

A . D . B .  11.6 1<4 1 "6",:; 1 11 .7  18.5 0 .68  5 1 . 7  7 .1  D . B .  

18.8 1 A 61.4  8.9 A . D . B .  

0 .67  1 5 1 . 7  7.0 

19.0 I 
69 .0  1 100.0 32.1 A . D . B .  

70.0 \I 100.0 32.5 D . B .  

1 C 0 M P 0 S I T E 1 / 4 "  x 65M F L 0 A T S (J 1.50 S.G.. A . D F I  

D I L A T A T I O N  T E S T  ( I n i t i a l  Temp.=32O0C) 

SOFTEN I N G  M A X .  D I L .  I4AXIHU14 MAX I HU/1 
TEMP.;': ( " c )  TEMP.?:("C) CONTR.  8 D I L .  8 G .  N O .  

COAL 

Birt ley Engineer ing 
Subcrrlrary of Grrat West Steel Industries 

A 
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Lab .  No. 8853 __.- D A T E  : -&.ri 1 /77 .__ HOLE N O .  : R-77-6-4 
f 

I H E A D  RA':/ A N A L Y ! > I S  
r 

. R . H .  8 A S H  2 V . M .  F . C .  2 s .  2 H . G .  I .  R E  1.114 R !K,S 
A i r  D r i e d  Basis  89 0 .8  34 .8  15 .5  48 .9  0 .51  

35.1 1 5 . 6  49 .3  0.51 -- D r y  Basis i 

L 

1 S I Z E / R A W  A N A L Y S E S  

CUMULAT I V E  I 1  I S I Z E  I 
f FRACTION I W;;.; I R;;; 8 I ASH 8 
i 

1 1/411 x 65M 75. 
3 3 . 9  

B 39 .4  

k651.: x 0 
2 4 . 3  ~ 0 . 7  19.1 
2 4 . 4  1 19.2 

e 

~ 

s .  2 WT. % FISH % s .  8 
0 . 4 8  7 5 . 7  38 .9  0.48 A . D . B .  

D . B .  
-___. 

0 .49  1 7 5 . 6 1  39 .4  , 0.49  
0 . 5 7  100.0 17TT-i 0 . 5 7  A.D.5. 
0.57 100 .0  1 34 .5  

1- 

1 

0.51 D.3 .  

A S H  2 1 \/.Pi. 2 

6 . 5  18 .5  
6 . 6  18 .6  

11 .9  17 .7  
12 .0  17 .9  

18 .9  
1 .50-1 .60  \ 

5.8  i 19.1 

C 0 M P 0 S I 1. E 1 /4"  x 65M F L 0 A T S @ 1 .50  S.G., 
i 

1 C'I:ILJLPTl.i _ _  I 
74.8  ' 0.71 1 33.1 4 . 6  I rl ' __- - __ --- -A 
69.5 48.0 8 . 2  1 A . D . B .  I 
70.1 0 . 6 5  1 48 .2  8 . 3  1 D . B .  I 

F.C.  3; S .  2 \.IT. % A S H  

7 4 . 2  0.70 1 3 2 . 9  6 . 5  /I D I, - - - __ 

, 5 3 . 8  9 . 4  A . D . B .  

A 1 54 .0  9 - 5  D . B .  I 

D I LATAT I ON TE S T ( I n i t i a 1 Temp. =32 0 "C ) 

SOFTENING M A X .  D I L .  H A X I M U M  M A X  I MU11 
1 F . S . I .  I ,HiL I 

TEMP?: ( " c )  TEMP? ( " c )  C O N T R .  8 
I 

71 . 4  ,", 1 1 0 0 . 0 ,  46.2 1 . 5  
45.0 72.5 /' '11 100 .0  

+ 1 ' 6 0  

I I 

:: S . T .  & M.D.T. co r r ec t ed  w i t h  f a c t o r  6 /5  

38 .0  
I 1 3 8 . 5  j D . B .  

Birt le y Engineering 
Subsidiary of Great West Steel lndusiries 
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C O R E  SA!:Pl_E r:I!i\L!'s I s 

C U i l U L A T  I V E  

WT. ASH s .  % 

0 . 2 5  86.1 81.1 i 0 . 2 5  
8 2 . 0  0 . 2 5  8 6 . 1  82.0 1 0 . 2 5  

4 7 . 3  1 100.0 76 .4  I 0 - r  0 .50  13 .9  0 . 8  

13 .9  47 .7  0 .50  

-_I --(___L 

1 100.0 77 .2  

ii 

1 0.28 

1 

I 

I 

4 

I 

A . D . B .  J 

D.5. 

A.D.3. 1 
0.8. 

L 

1 - 
1 

_m--- 

I S I ,N K - F L 0 A T A N A L Y S I S: 1 / 4 "  x 6Si.1 

I /  
1 5 . 3  J 1 . 0  

i L  
1.40-1.50 

O a 9  

1 . 5  0 . 9  i 1.504 .60 
1 . 5  1 

l r o j  1 . 1  

~~ 

$: S.T. E M.D.T. cor rec ted  w i t h  f a c t o r  = 6/5 

IYAX I MUrl  
DIL. 2 1 G .  NO. 1 

I 

6 

Eirt le y Engineering 
S u b ~ i r i m r v  of Grrat West Steel Industries 
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Warnock Hersey Professional Services btd. 

t 

HEAD RAW ANALYSIS rc 

R.M.% A s h %  V.M.% F . C . %  S . %  H.G.I.  REWbARKS 

0.7 50.1 14.0 35.2 0.24 73-3 A i r  Dried Basis  , 

- -  50.5 14.1 35.4 0.24 Dry Easis - - -  

ELCO MlNING LTD. 
CORE SAMPLE ANALYSIS 

* 
t 

SINK - FLOAT ANALYSIS: 2’’ x 65 M 3 A.D.B .  

----T-- C u tn u 1 at i ve  
V.M.4 F.C.O/! S.% 

0.42 

S . G .  

7.6 18.6 30.0 

30.0 

72.8 

73.5 

63.6 

-1.40 
7.7 18.8 

4.4 I 0.8 1’3.6 17.0 0.33 I 34.4 I 9 . 0  A .  D. B. 1 1.40-1.50 411 - -  - 18.7 17.1 64.2 
~ -~ 

34.4 I 9.1 

37.6 I 10.2 
~ 

1.50-1 .60 
23.7 3.2 1 0.8 

62.4 1 1.0 
_I* 

3 . 4  
- -  - 

A.D.B.  

A.D.B.  

23.9 

78.0 -1- 100.0 52.5 
+I .60 

62.4 I - - , 78.7 _ _  IlOO.0 I 53.c 



4 

3 

1 

0 

-! 300 

250 

2 0 0  

0 0  

0 

- -- - 

- 
-- --- 

T i t le  

1 RUHR DJLATOMETER TEST 



Warnock Hersey Professional Services Ltd. 

- > 
t 

HEAD RAW ANALYSIS 4 

R.M.% Ash % V.M.% F . C . %  S.% H . G . I .  REW%RKS 

0.5 34.1 17.4 48.0 0.38 80.2 A i r  Dried Basis 

- -  34.3 17.5 48.2 0.38 - - -  D r y  Fasis 

1 4  
SIZE / RAW ANALYSIS 

CUMULATIVE 
Wt.% R . M . %  A s h %  '.-% 

90.2 
90.2 - -  33.8 0.37 90.2 33.8 0.37 D . B .  

Size 
Fraction wt.% Ash % '.% 

0.5 33.6 0.37 90.2 33.6 0.37 A.D.B .  
x 65 

9.8 0.6 34.8 0.39 100.0 33.7 0.37 A . D . B .  

9.8 - -  35.0 0.39 100.0 33.9 0-37 D.B. 65 x 0 

SINK - FI-CAT ANALYSIS: 2'' x 65 M 

Cumulative 
S.% Wt . % Psh% 

A . D . B .  7.0 

7.1 

55.7 

55.7 
4 

0.55 

0.55 D.B. 

17.2 I E 4 . 0  0.45 59.9 

59.9 
-.I- 

7.8 

7.9 
A. D. B. 

D.B. 0.45 

62.6 8.6 A . D . B .  

I - -  _ _  8.7 62.6 

100.0 

100.0 
-__ 

D.B.  
I - -  _ -  32.8 A . D . B .  1 

{ 73.8 
tl .60 p----i 

3-7.4 - - 33.0 D. B .  



, P : ,  

n 

m 

? 

A- 

O/Cl 

300 

2% 0 

200 

I50 

. 100 

- 5 0  

- 0  
- 
- 
- 

A 

t 
RUt iR DILATOMETER TEST 

.. 

Date 

Drawn 



c 

HEAD RAW ANALYSIS .! 
R.M.% A s h %  V . M . %  F . C . %  S.% H.G. I .  REMARKS 

0.6 73.6 9.2 16.6 0.37 51 - 1  A i r  Dried Basis 
- -  74.1 9.3 16.6 0.37 D r y  E?asis - - -  

P I 

Warnock Hersey Professional Services Ltd. 
ELCO MINING LTD. 

i; 

rE/  RP 

Ash % 

V ANALYSIS 

Size 
Fract ion 

76.6 
77.1 

57.3 
65 x 0 8.6 - 57.7 

SINK - FLOAT ANALYSIS: 2'' x 65 M 

wt.% --I--- R.M.% F.C.O/ s.% (I -1 pI 
T7-J - -  

0.4 0.7 

0.4 

94.4 

- -  

3.8 I 21 .1 74.6 I 0.86 A.D.B.  

'XI 0.86 3. 8 I 21-.-2 D.B. 

68.4 I 0.60 5.2 I 4.7 A .  D. 8. 

D. B. 

A . D . B .  

~ D .B .  

1 A . D . B .  

~ D . O .  

5.2 4.7 20.0 

22.7 I - -  

80.5 I - - 

5.6 6.0 

6.0 5.6 

100.0 76.3 
81 .1 I - - I -_ I - -  j 100.0 76.9 
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Dale Title 
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Drawn ' RUHR DILATOMETER TEST 



Warnock Hersey Professional Services Ltd. 
ELCO MINING LTD. 

k- 
HEAD RAW ANALYSIS rc 

R.M.% A s h %  V . M . %  F .C .% S . %  H . G . I .  REVARKS 

0.7 46.5 14.4 38.4 0.28 71 e G  A i r  Dr ied  Basis 
- - -  - -  46.8 14.5 38.7 

5IZE / RAW ANALYSIS 

I_o- 

D r y  Easis 0.28 

.- 

S . G .  

-1 .40 

1 .40-1 .50 

1 .50-1 -60 

$1 .60 
L P -  

SINK - FLOAT ANALYSIS: X’ ’  x 65 M 

wt.% R . M . %  1 
34.3 

34.3 

3.6 

3.6 
-- 
2.8 

2.8 
, 

1 . o  

0.9 - 

1 . 1  

, - -  

59.3 I ::“-- 
59.3 

7.9 I 19.6 I 71.5 I 0.57 

8.0 119.8 172.2 1 0.58 
I 

23.4 

4t..: 1 D.B. 

40.71 

100.0 A . D . B .  

100.0 50.3 1 D.B .  

f” + 
COMPCiSI7-E 2’’ x 65 m F L O A T S  @ 1 .50 S . G . ,  A.D.B.  
71’ I 

F . S . I .  12% - 



. 
.-c 

_- T i t l e  --'Date 

1 ' RUHR DILATOMETER TEST 
Drawn 



R-77-7-4 Lab.  No. 8970 DATE : Apr i 1 / 77  
._ .__-______--~ _____ HOLE NO. : 

I H E A D  R A ! . I  A N A L Y 5  I S 
L 

f 2.11. 2 A S H  % V.M.  ;i F . C .  2 s .  2 E.G. I .  RE MA R!<O 

A i r  D r i e d  Basis  
D r y  Easis 

6 8 . 7  9 . 4  2 1 . 1  0 . 3 2  62 
2 1 . 2  0 . 3 2  -- 

SIZE 
F R A C T I O N  \JT. 2 

8 9 . 4  
1/4" x 6 5 M  89.4  

I 
CUMULAT I VE 

R.M. % A S H  2 s .  % WT. 8 ASH % s .  2 
0.8 7 1 . 3  0.28 8 9 . 4  7 1 . 3  0.28 

- 
A . D . B .  

1 

! 7 1 . 9  I 0 . 2 8  1 8 9 . 4  71 .9  

S . l .  E M.D.T.  c o r r e c t e d  w i t h  f a c t o r  6/5 
B ir I Ic y En g in e e ring 
Suhrtrltarv of G r r d  Wesl Stee l  lndrrstrres 

0 . 2 8 1  D . B .  

10.6  I 0 .7  

10 .6  45 .2  I 0.48  65M x o 
I 

100.0 69 .1  0 .30  D . B .  

i 

..-_I- c C 0 M P 0 5 I 1 E 1 / 4 "  x 65rM F L 0 A T S P 1.58 S . G . ,  A . D . B .  

D I LATAT I TEST ( I n i t i a  1 Temp . = 3 2 O o C )  

M A X  l l .SUI1  
D I L .  % NO. 

P% 
F . S .  I .  0 ;\1 

COAL 
SOFTEN I NG M A X .  D I L . MAX I MUM 
TEMP. " ( " C )  TEMP. '('C) CONTR. % 

.I- 

9 0.05 386 466 28 68  1 .041  
1 



i 

i 



D A T E  : Apr i 1/77 _- L a b .  No. 8971 
.- 

I R . M .  % 
0.9 

V.N. ?< F.C. 8 s .  2 H . G .  I .  R E  MAR 1'6 I A S H  2 
A i ;  D r i e d  B a s i s  

Dry Basis 

77.3 8.5 13.3 0.36 53 
78.0 8.6 13.4 0.36 -- 

91.8 
1/4"  x 65M 

' 91 .8 
I z 8.2 

8.2 6 5 M  x 0 

CUIIULAT I V E  

R . H .  % A S H  !$ S .  % IJT.  2 ASH % s .  % 

0.8 79.0 0.37 91.8 79.0 0.37 

0.8 1 50.6 0.64 100.0 76.7 I 0.39 A.D.B. 

i 1 79.6 0.37 91.8 79.6 & - D . B .  I 

! 51 . O  0.65 100.0 77.3 1 0.39 D . B .  

F.S. I .  0 id 
SOFTENING M A X .  D I L .  i 4 A X I M U M  M A X  I MUl'i  

G. NO. 
'OAL T E M P . V C )  T E M P . $ ~ ( O C ) ,  C O N T R .  g D I L .  8 

I 
9 0.01 38 1 464 19 151 1.083 

LIT. s 
3.6 

, 3.6 

1 S .  G .  I 
-1.40 - I 

1.1 

! 

0.7 
0.7 1.50-1.60 

94.6 
94.6 

:: S.T. & M.D.T. corrected w i t h  f ac tor  6/5 

CU:tCLAT I LE 

i R . M .  0: A S H  z V . M .  % F . C .  2 s .  8 W T .  % j A S H  z 
0.8 2.6 122.8 73.8 1 - 0 1  3.5 I 2.6 A . P  b .  1 1 

0.9 11.4 22.5 65.2 1.01 1 A.D.B. 

11.5 122.7 65.8 1 4 7  D . B .  

/I 5.4 7.5 1 A.D.B. j 

100.0 78.7 
27.0 I 5.4 

83.5 \ 100.0 79.4 i D . B .  

82.8 

1.0 26.7 

0 .8  

I\ 

Bi r t le  y Engineer ing 
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A p r  i 1 /77 DATE : __ Lab.  No. 8972 
H O L E  NO. : R-77-7-6 _I__ _ _  

I I 
H E A D  R A ! . /  A i . l A L Y 5  I S 

V.M. % F.C. 8 s .  2 H.G. I .  R tI MA R I< r^ S 

70 A i r  Dried B a s i s  0.6 44.9 13.8 40.7 0.23 

45.2 13.9 , 40.9 0 .28  -- Dry B a s i s  # 

CUl‘iIJLAT I VE 

R.M. % ASII 2 S .  ?, iJT .  ’& ASH % s .  9 
76.8 53.0 0.24 

0.24 .8 53.3 , 
T / W T i r  

0.29 0.46 1 100.0 45.6 1 

I 

1 A.D.B. 
D.B. 1 - 
D . B .  1 

WT. % S .  G .  

1 1 .40-1 .50  
O e 7  

R . M .  8 

1 1 .50-1 .60  

! 59.8 0.8 

F . S .  I .  0 it SOFTENING IYAX.  D I L .  H A X I M U M  
TEMP. “(“C) TEMP. ;‘(“C) CONTR. 8 

1 1/2 0.05 417 --- 5% @ 475°C 
4 

I I I I CUtlULAYILE I i 

P A X  I IWIt 
D I L .  8 G .  NO. 

-- - --- 

I I I I 4 I 

I ASH % 1 V . M .  21 F . C .  21  S .  8 /L IT .  8 1 ASH 2 I 

O e 4 0  ~ 36.8 1 9.0 1 A.D.B. 1 
25.6 1 /i 40.2 1 10 .4  1 A.D.3. I 

0-48 1 36.8 9.1 1 ~ . a .  , 
-~ 1 40.2 I 10.5 I D.B. i 

100.0  53.21 A.D.8. 

25.8 
82.0 

82.7 \ 100.0 53.7 1 D . 3 .  
I 

i 

S.T. & M.D.T. cor rec ted  with f a c t o r  6/5 
Birt le y Eng in e e ring 
Stib<rriiarv ol G w a t  West Steel Industries 
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Warnock Hersey Professional Services Ltd. 

b 
HEAD RAW ANALYSIS 8! 

R.M.% Ash "/o V.M.% F.C.% S.% H . G . I .  REA!.ARKS 

0.6 22.2 19.5 57.7 0.24 96.9 A i r  D r i e d  Basis 

- -  22.3 19.6 58.1 0.24 D r y  E a s i s  - - -  

ELCO MINING LTD. 
CORE SAMPLE ANALYSIS 6: 

SIZE / RAW ANALYSIS 

16 1 - 
SINK - FLOAT ANALYSIS: 2" x 65 M 

-I - 
Cumulative 1 1 I- 

S.% A s h %  Wt.% Psh% 

6.6 0.38 

6.6 0.38 69.0 

19.7 

19.8 
--- 0.29 72.5 

0.29 
-II_ 

7 2 . 5 

74.7 
-M_ 1 A . D . B .  25.5 

25.7 

67.9 

1 .50-1 .60 
73.7 

I__- 

68.3 
=_I 



f 

i t l e  

t 

RUHR DILATOMETER TEST 

Date  

Drawn 



Warnock Hersey Professional Services Ltd. 
ELCO MINING LTD. 

CORE S A M P L E  ANALYSIS 
Date. May 1 3 ,  1977 H o l e  N o .  : R77 - 8 - * Lab, No.: 77 - 4087 

HEAD RAW ANALYSIS rc 

REfv‘&ARKS R.N\.% Ash % V.M.% F.C.% S.% H.G.I .  

0.5 18.8 20.2 60.5 0.30 94.1 A i r  D r i e d  Basis 

- -  18 .9  20.3 60.8 0.30 
1 

D r y  @asis  - - -  

SINK - FLOAT ANALYSIS: ?Q’ x 65 M I 
1 Cumulative I 1 

Wt. % ?.M.% ash”/, 1 I S.G. 
1__ 

-1 .40 

I .40-1 .50 

I .50-1 .60 
I.. 

tl .60 -- 

W.% A s h %  I 
I 1 

6 . 4  

6.5 
- 74 .8  A.D.B.  -5kE-l 0.9 74.8 

74.9 

2, I 
2.1 

- 
._I--- 

74.9 

0.7 18.9  

19.0 
.-.- 

~ ~~ 

76.9 

77.0 
6.7 A.D.B.  

D.B. 6.8  

24.1 
24.3 
- A.D.B.  -1 79.7 

7 9 . 8  
2.8 
2.8 

20.3 

-_I 

0.7 
_ -  

0.4 66.4 100.0 A .  D.B.  - / T I  20.2 66.7 100.0 



.~ - 
Tit le 

I 
RUHR DILATOMETER TEST 

- _ _  

Dale 

~~~ 

Drawn 



1 

HEAD RAW ANALYSIS -! 

R.M.% Ash % V.M.% F . C . %  S.% H . G . I .  REbLARKS 
0.5 34.6 16.4 48.5 0.38 76.1 A i r  Dried Basis 
- -  34.8 16.5 48.7 0.38 D r y  Gasis - - -  . 

1 1  
SIZE / RAW ANALYSIS 

I 

CUMULATIVE 
Wt.% R . M . %  P s h %  S.'% 

97.1 0 .6  34.6 0.38 97.1 34.6 0.38 A.D.B .  

97. I _ -  34.8 0.38 97.1 34.8 0.38 D.B. 

34.3 0*38 D.B. 

Size 

Fraction Wt.% A s h %  S.% 

X x 65 

2 . 9  0 .6  16.9 0.53 100.0 34.1 0.38 A.D.B.  
_ -  17.0 0.53 100.0 2 .9  

1 

I 

SINK - FLOAT ANALYSIS: 2" x 65 M 
_r-m.. . -  

S . G .  

-1 .40 

1 .40-1 .50 - 
1 .50-1 .60 

+1 .60 

1 COMPCjSITE % ' I  x 65 m FLOATS @ 1.50 S.G., A . D . B .  
I 

Cumulative 

-%k-J-' 
I-= 100.0 

59-0 

100.0 1 35.0 

D. B. 

A .D .B .  

D. €3. 

A.D.B.  

D.B. 

A . D . B .  

D. 6. 

F . S . I .  
c:: 

2 1 0.036 
S o f l  e n i n g 
Temp. (%) 

I 

G. No. -I 1 



- _. ____ - .. - - - - _- 
Ti t le  Date 

1 

Drawn RUt iR DILATOMETER TEST 





Lab. No, 77-4089 [ j u t  
J 

Client : 

Sample I d e n t i f ~ c a l i o n : - ~ ~ ~  - - 

Start ing T e m p e r a t u r e  "C 

Softening Temperature " C :  

Max. Dilatation Temp. "C: 473' 

Contraction o/o : : .  27% 
. 60% 

Dilatat ion %: 

Final Tempera tu re  "C : 

G. F a c t o r :  I .  037 

Elco M ining Ltd.  

300 

2% 0 

2 0 0  

150 

I00 

5 0  

0 

I 
RUtiR DILATOMETER TEST 

Date 

Drawn 



Warnock Hersey Professional Services Ltd. 

R.M.% Ash % V . M . %  F.C.% S.% 

0.6 2 4 . 3  16.6 58.5 0.46 

- -  24.4 1 6 . 7  58.9 0.46 

H . G . I .  REAAARKS 

113.5 A i r  D r i e d  Basis 

- - -  D r y  Pasis  

SINK - FLOAT ANALYSIS: %'I x 65 M 

1 

Max. D i l .  Maximum Maximum 
Terr.p.( C) C o n t r . %  D i l .  % 0 

I ::; 1 .40-1 -50 

G.No. 

1.50-1 .60 1 3.7 

0. 6 

0 . 8  

28.0 0.7 
+1 .60 

28.8 - -  

S.% 

0.40 

0.40 

0.41 

0.41 

C un? u I at i ve 

r- . 
2'' x 65 m FLOATS 0 1.50 S . G . ,  A . D . R .  1 

5 c f t e  n i ng 
Tenip. ("C) 



% 
3co 

2259 

200 

Lab.  No. 77-4090 Date: LIUly 6/77 

Cl ient :  Elco Mining Ltd. 

Sarrplt :  I .  D.: 

Starting; 7 emperature OC: 370 

Softenins Tempera ture  C: 408 

R77 - 8 - 5 

0 
AAax. D i la ta t ion  T e r r . p .  C: 

Contract ion %: 13% @ 506 

D i la ta t ion  %: 

Final Te r rpe ra tu re  C: 

G. Fac tor :  

C 

'iYTV 
1 F'-- Jon ~- 

Warnock Hersey Professional Services Ltd. 

Date 

RCt'R CIILATCMETER TEST 
D r a w n  

..- - - _ _  ._ ________. - - 



\ 

2 

HEAD RAW ANALYSIS a 

R.M.% A s h %  V.M.% F . C . %  S.% H . G . I .  RERrARKS 

0.7  35.1 16.2 48.0 0.38 85.1 A i r  Dried Basis 

- -  35.3 16.3 48.4 0.38 Dry  Basis - - -  
I 

Warnock Hersey Professional Services Ltd. 
FL-CO RAINING L T D .  - 

CORE SAMPLE ANALYSIS 

Size  
Fract ion 

2 x 65 

65 x 0 

95.6 

95.6 

4.4 

4.4 

SIZE / RAW ANALYSIS I 
CUMULATIVE 

I 

'.% 
0.6 35.8 0.40 95.6 35.8 0.40 A . D . B .  

- -  36.0 0.40 95.6 36.0 Os40 D.B. 

- -  15.1 35.1 0.41 I D . B A  
I 

A s h %  

7 . 3  A.D.B. 

7 . 3  D. B. 

- - 
SINK - FLOAT ANALYSIS: Y" x 6 5 M  

1.40-1.50 c 

1 .50-1 .60 

::; I A.D.B. 

D. B. 

A . D . B .  

A .D.B.  



% 
3CO 

250 

200 

153 

100 

50 

G 

L a b .  No. 77-4091 Da te :  .!uly 6/77 

C l i e n t :  Elco M i n i n g  L t d .  

S a r ' p l e  I .  D.: R 7 7  - 8 - 6 

S ta r t incJ  T e r x p e r a t u r e  C: 

S o f t e n i n s  T e m p e r a t u r e  C:  

M a x .  Di la t a t ion  Temp.  C: 

C o n t r a c t i o n  %: 12% (3 499 

0 3 7 0  

0 420 

0 

Di la t a t ion  o/o: 

F i n a l  T e r r p e r a t u r e  C: 

G.  Factor: 

C 

It 
r f-L= M r n o c k  Hersey Professional Services Ltd. 

4 U T - 3  
Date 

RCFR CILATCMETER TEST 
D r a w n  



Warnock Hersey Professional Services Ltd. 

A + 
t iEAD RAW ANALYSIS e 

R . M . %  A s h %  V.M.% F . C . %  S.% H.G. I .  REW%RKS 

0.6 68.1 1 0 . 3  21 . o  0.23 66-4 A i r  Dried Basis 

- -  68.5  10 .4  21.1 0.23 D r y  Basis - - -  

r" 

i 

ELCO MINING LTD.  
CORE SAMPLE ANALYSIS 

I 
S IZE /  RAW ANALYSIS 

SINK - 1-1-OAT ANALYSIS: 2'' x 65 M I 

COMPOSITE x 65 m FLOATS @ 1 .50  S . G . ,  A.D.B.  
I 1 

Max. D i l .  
Tek-p .(OC> 

Maximurn 
Contr. % 

Maximum 
Di l .  % G. No. 



% 
300 

250 

200 

153 

1 co 

50 

G 

L a b .  N o .  77-4092 Da te :  July 6/77 

Cl ien t :  E l c o  M i n i n g  L t d .  

S a r r . p l e  I .  D.: 

S t a r t i n g  T e m p e r a t u r e  C: 
S o f t e n i n s  T e m p e r a t u r e  C: 411  

__I_- 

__ 
R77 - 8 - 7 

0 370 

M a x .  Di l a t a t ion  Temp.  uC: 

C o n t r a c t t o ?  %: 17% @ 492 

Di l a t a t ion  %: 

F i n a l  T e n - p e r a t u r e  C: 

G .  Factor: 

C 

- ~- 
YV-'L7 
' PJ-;7-;-1 

Warnock Hersey Profkssional Services Ltd. 

Date  

RCPR DILATCMETER TEST 
Drawn I---- 



\ ELCC iIIi,;ING L T G .  
______.._I __-- 

H E A D  R A ' ; I  A N A L V I ,  I S  
8 
- R . M .  8 A S H  r; V.M.  ?< F .C.  % s .  8 H . G .  I .  RE MA R ~ S  
I 

A i r  D r i e d  B a s i s  0 . 6  53 .0  17 .6  28.8 0 . 9 2  66 

C 53.3 17 .7  29.0 0 . 9 3  D r y  B a s i s  A 
-- 

C O R E  SAMPLE ANALYS I S 

F R A C T l  OiJ N T .  8 

L 

1:~~. 94.8 
\ 1 / 4 "  x 651M 

1 6 5 M  x 0 

9 4 . 8  

5 . 2  
, 5 .2  

R - 77 - 9 - 1 L a b .  No. 8738 D A T E  : A p r  i 1 / 7 7  HOLE NO. : 
I 1 

CUMULAT I VE 

R.14. 8 A S H  2 S .  8 WT. % A S H  2 s .  2 
0 . 6  

0 . 7  29.7 1.50  1 100 .0  =[= A . D . B .  

5 3 - 5  0 .89  9 4 . 8  5 3 . 5  0 .89 A . D . B .  I 
0 . 9 0  9 4 . 8  5 3 . 8  0 . 9 0  D . B .  1 53.8 

i - 
29.9 1.51 I 100.0 5 2 . 6  I 0.93 D . B .  

1 

- 
S O F T E N I N G  H A X .  D l L .  M A X I W U M  
TEf lP.: ' ( "C) TEMP.::(@C) CONTR. 2 

3 85 460 22 

M A X  I I'iUIi 
DIL. 2 G .  NO. 

81 1.054 
i 

F.S .  I .  'I-- 
P2 
ON 

COAL 

--- 
C O i4 P 0 S I 1- E 1 / 4 "  x 6511 F L O A T S 3 1.50 S . G . .  A.9- 

0.04 

?: S . T .  & M . D . T .  c o r r e c t e d  w i t h  f a c t o r  6/5 
Bir t Ie y Engin e e ring 
St i t i . ; t r l ra ry  of G r r r t  West Steel lndurlrrer 



... 
\ 

d 

d 



CORE SAIiPLC A N A L Y S  I S 

h l / l t "  x 6 5 M  

I 
i 6 5 M  x 0 

f 

H E A D  R A ! . I  ; I N A L V 5  I S 

R.11. % A S H  2 V.M. 2 F . C .  8 s .  x H.G. I .  R E MA R I& 

A i r  Dried Basis  36.8  22 .5  40 .3  0 .37  83 
Dry  Basis 3 6 . 9  22 .6  * 40 .5  0 .37  a 

-- 

CUI4ULAT I VE 

9 3 . 0  0 . 7  3 8 . 6  0 .30  9 3 . 0  38.6 0 .30  - . 

d 93.0 38 .9  0 . 3 0  93 .0  38.9 0 .30  D . B .  
-----d---.----,= 

7.0 1 0 . 3  I 13.'3 0 .71 100.0 3 6 . 8  0.33 A . 3 . 3 .  

7 . 0  1 13 .4  0 .72  100.0  37.1 0.33 D . B .  I 

WT. 2 

- 1 .4O 1, 1.40-1 .50 

3.0 
1.50-1 .60  3 . 0  

46 .0  

+ 1 * 6 0  46 .0  

CLliZULAT I \IE 

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

4 3 . 7  L r . 1  1 l 1 . D  I?. 
I -. I - - -  _ _  4 .1  ! 23.1 72.1 0 . 7 3  

4 . 1  1 2 3 . 3  72 .6  0 . 7 4  4 3 . 7  4 . 1  I r ) , '  -_ -- 
12.1 21 .2  66.0 0 . 7 4  1 
12.2 21.3 66 .5  0 .75  1 5 1 . 0  5 .3  D . B .  

22.3 :\,,/r I 54.0  6.2 D . B .  

0 . 7  

0.9 22.1 I /! 5 L i . O  6 .2  A.D.B. 
\ 

76.6  / 1 100.0 38 .6  A . D . B .  

77.1 // \ 100.0 38.8  D.B. 
0 . 7  

F . S .  I .  
PX 
ON 

COAL 
F . S .  I .  

1 8 1/2 1 0 .03  

PX 
ON 

COAL 

S.T. E M.D.T. c o r r e c t e d  w i t h  f a c t o r  6/5 

DILATATION TEST ( I n i t i a l  Temp.=320°C) 

SOFTENING M A X .  DIL. MAXIMUM MAX I M u l l  
T E M P . ~ < ( " C )  TEMP: ( " c )  CONTR. 2 D I L .  % G .  NO. - 

3 88 459 23 43  1.026 
1 

Birt ley Engineer ing 



I 

I , 
I i Drawn j 



h 

H E A D  R A ! I  : r N A L V O  I S 

RE MAR I ~ S  .fl. k A S H  5 V.M. Y; F . C .  5 s .  2 H.G. I .  
A i r  C r i e d  Basis 2 0 . 0  18.2 6 1 - 2  0 . 3 8  96 

, Cry B a s i s  20 .1  18.3 6 1 - 6  0 . 3 8  A 
-- 

4 

S I Z E  
F R A C T I O N  

1/4" x 6 5 M  

65M x 0 

L 

C U M U L A T  I V E  

WT. % R . M .  2 A S H  % s .  8 NT.  % ASH 2 s. % 2 
9 3 . 0  0 . 6  2 1 . 2  0 . 4 3  93 .0  2 1 . 2  0 . 4 3  A . D . B .  . 

2-i D . B .  9 3 . 0  I 2 1 . 3  0 . 4 3  9 3 . 0  2 1 . 3  
7 .0  1 1 . 0  9.8 0 - 4 1  1 100 .0  2 0 . 4  0 . 4 3  A . D . B .  1 
7 . 0  

I S I N K - F L 0 A T A N A L Y S I S :  w+'  x 6 5 M  I 

9.9 0 .41  100 .0  2 0 . 5  0 . 4 3  D . B .  I 

r 1 

- 

F . S .  I .  

4 1 / 2  

21 .9  0 . 9  

2 1 . 9  
+'060 

- 
PZ D I L A T A T I O N  TEST ( I n i  t isl  Temp.=32O0C) 
0 N 

SOFTENING M A X .  O I L .  M A X I M U M  M A X  I M U f l  
TEMP?': ( " C )  T E M P . " ( " C )  C O N T R .  % D I L .  8 G. N O .  

C O A L  

--- 21% @ 462°C --- --- 0.02 403 

5.0 2 1 . 4  73.6 
16.2 18 .2  64 .9  
16 .3  18.3 65.4 
2 4 . 1  \ A.D.B. 

A . D . B .  

\ !  
I 

+: S . T ,  6 M.D.T .  correc ted  w i t h  f a c t o r  6/5 
b'irtle y Engineering 
Suhcrdrary o f  C r p a l  West  Steel Industries 



..c 

Lcb.  IYO. 87L:0  D~~~ A p r i  1 1 1 ,  197.7 
Cl ien t :  E L C O  X ! X  I"! LTD. 

Scmple I dnn t i r i cc i i on :  R77-9-3 

Start ing Temperc fu re  "C: 320 
So:?ening Temperature "C: 403 

M a x .  Di la ta j ion I erzp. OC: 

Contrcct ion o/o : 

Dilatc;ion o/o : 

- - -  - 
21% @ 462" 
--- 

------I-.----- , -7--,-- 

I Ti t le  1 Dcte 



H E A D  R A ' ; I  A N A L ' ? ' )  I S 

s .  8 H . G .  I .  REMARKS R.I .1 .  2 A5I i  2 V . M .  F.C. 8 
0.8 67.0 11.0 21.2 0.47 57 A i r  D r i e d  B a s i s  

. 67.5  1 1 . 1  2 1 . 4  0 . 4 7  -- Dry  B a s i s  
A 

I 

I 
S I Z E / R A W  A N A L Y S E S  

Asn  % 

5.1 
5.1 

10.9 

11.0 , 

1 S I N K - F L O A T  A N A L Y S I S :  1 / 4 " x h L ; M  i 
- /  

CUIIULAT I bE 

V . M .  z F . C .  z s .  :< LIT. 8 I A S H  2 
22.4 71.7 0.36 

21.2  67.1 0.89 

(1 . I1 ri . 

r i  I )  

A.D.B. 
D . B .  

- -  
i 22 .6  72.3 0.97 12.9 1 
-7 - _ _  

2 1 . 4  67.6 0 . 9 0  1 16.1 6.3 

n 
S. G .  WT. 2 
1 

23.9  

1.40-1.50 

1.7 

1.7 
1.50-1.60 

I 

/I 17.8 7.9 A . D . B .  

R . M .  2 

\ / 
24.1 17.8 

100.0 

\,L 1 0 0 . 0  

0.8 

8 .0  D . B .  

67.3 A . D . 3 .  

67 .9  , D . B .  

0 . 8  

r 
--uu_ 

C 0 i.1 P 0 S I 1. E 1 / 4 "  x 65M F L 0 A T S @ 1 .50 S . G . ,  A . D . B .  

P% DILATATION TEST ( I n i t i a l  Temp.=320°C) 

OiN SOFTENING I I A X .  D I L .  M A X I M U M  M A X  I iliill COAL 
F . S .  I .  

G .  NO. T E M P . : ~ " C )  TEMP;: ( " c )  CONTR. % D I L .  2 
J 

8 1/2 0.01 370 459 28 121 1.072 

0.8 

i 

1 . o  

fi S . T .  E M.D.T. c o r r e c t e d  w i t h  f a c t o r  6/5 
Birt le y En g in e e ring 
Siih<rdmry of Gwal  Wptt Sipel lndusrrres 
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f S c t e  
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\ _____-_____ E L C O  i l l ; J l ; i G  L T D .  

C O R E  S A b i P L i  I'\'\NALYS I S 

Lab.  No. 8742 DATE: A P r i  1/77  _________- HOLE N O . :  R - 77 - 9 - 5 

I H E A D  RA';] A N A L V I ,  I S 

R . M .  % ASH V . M .  ?! F . C .  % s .  2 H.G.  I .  R 5 MAR I<<S 

A i r  D r i e d  B a s i s  0 . 8  5 5 . 5  13 .9  29 .8  0 .38  81 

55.9 14.0 30.1 0 .38  D r y  B a s i s  --  

62 

b 

S .  G .  

- 1 . 4 0  

1.40-1 3 0  

1.50-1.60 

+ 1 * 6 0  

C U Y U L A T  I LE 

U T .  2 R.M.  % A S H  !% V . M .  % F.C. 2 S .  2 WT.  7; I A S H  

4 . 1  2 4 . 5  7 0 . 6  0 . 7 4  1 17 .3  11 1'1 tl  . b: - I  
I 

- __ . - _ _  1 7 . 3  0.8 . 
1 i l  -_ _ _  - 17.3 4 . 1  2 4 . 7  71.2 0 . 7 5  17 .3  

4.6 0.8 9.1 23.2 66.9 0 .75  21 .9  5.2 A . D . B .  

4.6 9 . 2  23.4 67 .4  0.76 2 1 . 9  5 . 2  D . B .  

2 . 4  0.9 2 0 . 8  24 .3  6 . 7  A . D . B .  

2 . 4  2 1 . 0  I 24 .3  6 .7  D . B .  
1 

75.7  0 .9  79.4 \ 1 1 100.0 61.7 A.D.9.  
75 .7  80.1 / I \I 100.0 62.3 D . B .  

* 

:: S . T .  6 M.D.T.  correc ted  w i t h  f a c t o r  6/5 

-- 
C 0 M P 0 S I 1' E 1/4" x 6 5 M  F L 0 A T S 9 1 . 5 0  S.G., A . D . B .  1 

DILATATION TEST( I n i t i a l  Temp.=32O0C) - P% 
F . S .  I .  0 id 

MAX I MU11 SOFTENING M A X .  D I L .  MAXIMUM 
T E M P . " ( ~ C )  TEMP;: ( o c )  C O N T R .  2 D I L .  z G .  N O .  

8 0 .04  3 86 457 31 33 1.003 

Bi r t  le y Engineer ing 
Siib<tdiaiv of Gwat West S l r r l  Industries 
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R. I .1 .  5 A S H  5 V.H. X F.C. % s .  2 H.G. I .  R E  MARKS 

Air D r i e d  B a s i s  j 1 . 1  39 .0  17.5 4 2 . 4  0 .62 75 

I Dry  Basis 3 9 . 4  17 .7  , 42.9 0.63 
# 

- -  

S .  8 

27.9 0 .78  

10.2 28 .2  0 .79  

t 5 i , N  K - F L 0 A T A N  A L Y S I S :  1 / 4 "  x 65iI 

C U:ZULAT I 'J E 

- 
2 7 . 8  0 . 9  6 . 8  23.1 

2 7 . 8  

13.8 0 .9  17 .7  20 .2  -- 1 I 13.8 17.9 2 0 . 4  D . B .  

i 7 . 7  1 1 . 1  27.2 A . D . B .  

1 .40-1 .50  1 
I 7 . 7  27.5 1 1 49.3 13.2 1 D . B .  

1 . 5 0 - 1 . 6 0  

1 109.0 A . D . E .  50.7 1 . 1  67.6 40.7 I 
50.7  c 68.4  / \I 100.0 41.2 i D . D .  

+ l e 6 0  J 

I 

CUMULAT I V E  

NT.  % A S H  % s .  2 
L 

89 .8  40.7 0.61 A . D . S .  

89.8 41.2 0.62 D . B .  
- -  --c-_.pm 

100.0 39.4 i 0.63  A . G . 3 .  1 
100.0 39 .9  I 0 .64  D.B. 1 

I 

f" 

-__ 

F . S .  I .  

9 

A S.T. 6 M . D . T .  cor rec t ed  w i t h  f a c t o r  6/5 
E i r t  le y E ng in e e ring 
Suhcrrirsry of Great West Steel lndustrres 





Warnock Hersey Professional Services 1. td. 
ELCO MINING LTD. 

+ k 
HEAD RAW ANALYSIS c 

R.VI .% A s h %  V.M.% F . C . %  S.% H.G.I .  REAAARKS 
- 

0.7 27.8 10.5 52.0 0.61 81 .6 A i r  Dried Basis 
_ -  28.0 19.7 52.3 0.61 Dry  Basis _ - -  

S IZE /  RAW ANALYSIS 
I t I I I 

Size 
Fraction I CUMULATIVE 

wt.% ) A s h %  I C.% wt. % 

06.2 0.7 29.1 0.55 06.2 120.1  I 0.55 1A.D.B.I 

29.3 0.55 06.2 20.3 0.55 D.B. _ -  2 x 65 
06.2 

3.8 
65 x 0 3.8 

S I N K  - FLOAT ANALYSIS: x 65 M 
_1___.- 

Wt.% R.M.% 1 Cumulative 

Wt.% 1 Psh% 
Ash% + 63.5 5.9 

A.D.B .  5.8 

5.9 
-1 .40’ 

D. 5 .  
19.4 

19.6 
Iz-----.- 

65.8 I 6.-3 A.  D. B. 

D.E. 

A . D . B .  

D.B. 

-- 
--.- 

1 .40-1 -50 

1 .50-1 .60 

‘,,.,I 6.4 
2.0 1 0.6 

31 .3 

- 

26.7 

26.9 

+1 .60 
76.8 100.0 29.0 + 100.0 20.2 

A .  D .  B. 

D. 5. 77.3 

axtrnum ax t r rum 



\ 

% 
3co 

250 

200 

152 

1 co 

50 

G 

Lab.  No. 77-4093 Da te :  J u l y  6/77 --- 
Cl ien t :  Elco M i n i n g  Ltd .  - 

Sar r .p l e  I .  0.: R77 - 10 - 2 

s t a r t i n 9  T e m p e r a t u r e  C :  

S o f t e n i n s  T e m p e r a t u r e  C:  

W,ax. Di la ta t ion  Terr ,p .  C :  

C o n t r a c t i o q  %: 15% @ 472 

Di la ta t ion  %: 

F i n a l  T e r r p e r a t u r e  c: 
G .  F a c t o r :  

370 0 

395 

0 

C 

c 

Y Y 7 / - y  Warnock Hersey Professional Services Ltd. 
! -2zn FA 13 kl 

Date 

I----- D r a w n  



HEAD RAW ANALYSIS 

R . M . %  Ash% V.M.% F . C . %  S.% H . G . I .  RER/'ARKS 

0.6 20.6 18.5 60.3 0.30 87.8 A i r  Dried Basis 
- -  20.8 18.6 60.6 0.30 I 

- - -  D r y  Pasis 

Warnock Hersey Professional Services Ltd. 
ELCO MINING L T D  

CORE SAr\,APLE ANALYSIS 

i 
i 

SIZE / RAW ANALYSIS 
I I 

Size 
Fraction 

R . M . %  A s h %  I Wt.% 

94.4 
~~ 

0.6 121.5 
% x 65 

94.4 

5.6 
65 x 0 5.6 

SINK - FLOAT ANALYSIS: X' '  x 65 M 

I Cumulative 1 
Jvt. % 

I. 

0.35 74.3 74.3 
-1 .40 

-..- 

1 .40-1 -50 

1 .50-1 .60 

74.4 

2.6 

2.6 
- 0.27 1 76.9 A . D . B .  

A .D.B.  

0.27 I -77.0 

- -  I 80.0 __I_ 

3.1 

3.1 
- 

. ~~ 

20.0 
+1 .60 

10.0 



0
 

U
I 

0
 

N
 

0
 

0
 

-
. 

-
2

 P
 

Tv
 

Iu
 

0
 

4
 
0
 



\ 

R.VI.% A s h %  V . M . %  F . C . %  S.% 
0.6 20.2 17.3 52.9 0.42 

- -  20.3 17.4 53.3 0.42 

Warnock Hersey Professional Services L.td. 

H.G. I .  REhr,ARKS 

85.1 A i r  Dried  Basis  
- - -  D r y  Pasis  

FLCO MINING LTD.  

0.6 30.2 0.40 96.8 30.2 0.40 A.D.B.  

0.7 13.6 0.53 100.0 20.7 0.40 A . D . B .  

30.4 0.40 96.8 30.4 Oa40 D.B. - -  

I - -  13.7 0.53 100.0 20.0 0.40 n R 

_ _ _  - 

CORE SAMF’LE ANALYSIS 

I 

S IZE /’ RAW ANALYSIS 

Wt.% 
Size 

Fract ion 

96.8 

x x 6 5  I= 
I - 
I 3.2 

65 O t y  

SINK - FILOAT ANALYSIS: 2” x 65 M I - 
wt. % Ash% V.M.4  F .C.7  ?.M.% 

-I 

0.8 

17.9 62.2 

56.4 7.6 
-1 .40 

56.4 7.7 

5.4 0.6 19.8 
1 -40-1 .50 

5.4 10.9 

4.1 
4.1 

__I 

0.6 25.0 
26.1 

34.1 69.2 

,*- 

0.8 

34. I 68.7 

x 65 m FLOATS 0 1 .50 S.G., A.D.B.  1 COMPOSITE 

Coal 

0.036 

1 
Max. D i l .  Maximum 
Terr.p.( C )  Contr. % - I 1 

S C J f t  en L ng 
Temp. (‘k) - 

I 



~ ~ t ,  N ~ ,  77-4095 ~ ) c J l e  July,6/77 

Client ; Elco b.4 ining Ltd. 

Sarnple Ident i f icat ion:  R77 - 10 - 4 

Star t ing  Temperature "C: 370 

Sof ten ing  Temperature " C :  429 

Max.  Dilatat ion Temp. "C: 

Contraction 

D i la ta t ion  %: 

Fina l  Temperature "C : 

G. F a c t o r :  

1 

j -11%. @ 503 

"/o 

300 

< 

250  

2 0 0  i 

I50 

I00 

5 0  

0 

- 

Ti t le  

t 

RUHR DILA-TOMETER TEST 

Dare 

Drawn 



A p r i  1 /77  H O L E  N O .  : R-77-1 1 - 1  Lab .  No. 8834 DATE : 

R . H .  % I ASH 2 1 V.M. ?; 
0 . 6  1 1  . o  2 2 . 7  

1 1 . 1  22 .8  

i H E A D  R A ! . I  A N A L ' ! ! ,  I S I 
F . C .  % s .  2 H.G. I .  R E H A  R i(S 

' 4 i r  f l i t -  D r i e d  B a s i s  6 5 . 7  0 . 8 2  
66.1 0 .82  - - -  Dry B a s i s  

J 

!--RACTlON LIT. 2 
86 .5  

86 .5  i l /U.  x 65M ~ 

I I CUt4ULr\T I V E  

i R.M. 2 ASH 8 S .  2 N T .  5 ASH 5 5 .  r;: 
0 . 9  11 .9  0 .82  8 6 . 5  :::: 1 t)::: A . D . B .  

D . B .  1 1 2 . 0  0.83 8 6 . 5  

_ M _ I  

S I I( - F L 0 A T A N A L Y S I S :  1/4"  x 65i.l 

I 13.5 I 0 . 7  
1 3 . 5  1 865,v x 0 

--*- 1 

7 . 3  1 0.80 1 100.0 1 1 . 3  0 .82 A . D . B .  

7 . 4  1 0.81 100.0 1 1 . 4  0 . 8 3  [ D . B .  1 
I 

1 74.2 

S .  G .  

i 74.4  

WT. 2 

I 
1 . 40 -1 .50  

S .  2 
0.90 

5 .1  I 5.1  1 .50-1 .60  

'AT. 2 

74.2 

I 13 .5  

0 .9  

1 3 . 3  

3 . 6  1 2 4 . 8  1 71 .6  
1 1 . 4  j 2 1 . 5  6 6 . 2  

I 11.5 I 2 1 . 7  

CUi . lULAT I \,E 

66.8 

I io0.0 b - i  

0 . 7 8  1 51.4 

I 

1 1 . 9  1 A . D . B .  
, 

0 . 7 9  81 .61  4 . 3  I D . B  

/ i  86 .51  5 . 1  1 A . D . B .  

1 86.71  5 .1  I D.B. 

\ I  i o 0 . 0 1  12 .0  I m. 

2 S . T .  & M . D . T .  corrected w i t h  f a c t o r  6 /5  
Birt le y Engineering 
Suhc, r l~ary  of G r e d  W p q t  Steel Industries 





F4 H E A D  R A ! . I  A N 1 7 L Y 5  I S 

R . M .  % A S H  % 1 V . M .  % F . C .  2 s .  2 H . G .  I .  R E  ~'IA R I$S 

Air D r i e d  Basis 
Dry Basis 

42.4 20.5 36.6 1.78 71 
i 

-___- f 0.6 
-- 42.7 20.5 36.8 1.79 J 

F R A C T I O N  \.IT. 8 R.M. 2 
91.4 0.9 
91.4 
8.6 
8.6 

1 0.9 
i 6 5 M  x 0 h 

CUIIULAT I VE 

ASH 2 s. % WT. % ASH % s .  % I 4 
43.9 1.78 91.4 43.9 1.78 A.D.B. I 

D.B. 
i 1.78 A . 9 . B .  I 
7 

-_ 44.3 1.80 1 91.4 44.3 1.80 
20.7 1.74 100.0 41.9 
20.9 1.76 100.0 42.3 1.80 D.B. 

! -_I -- 
9 S I ,N Y,  - F L 0 A T A N A L Y S I S: 1 / 4 "  x ;it.\ I 

F.S.  I .  O :\1 
S O F T E N I N G  / ? A X .  D I L .  
T C f l P . " ( ° C )  TEMP$ ( " C )  

8 1 / 2  0.03 356 453 

4- 

- 
MAXIMUM 
CONTR. % DlL. 2 G . '  N O .  1 

0 

30 174 1.092 
1 

f I 30.0 1 0.9 I -1 .40  ; t 
1 I 3 0 * o  

I 1 

25.3 I\ j 47-11 12.6 A.D.5. 1 
u I 

/ \ * 25.6 1 47.3 12.7 
72.1 100.0 43.9 

72.7 \ 100.0 44.3 1 D.B. 

5 S . T .  & M.D.T .  c o r r e c t e d  with factor 6/5 
B i r t l e  y E n g i n e e r i n g  
S u b r i r l m r y  of Great West  Steel Industries 
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H E A D  R A ! J  A N A L ? ! ,  1 S 

V . M .  % F . C .  % , s .  2 H . G .  I .  R E MA R S R . Y .  8 A S H  % 

0 . 9  0 . 7 5  69 A i r  D r i e d  B a s i s  46 .7  15.2 37 .2  -- 
b . 47.1 1 5 . 3  37 .6  0 . 7 6  - -  D r y  B a s i s  

# 

s .  % F R A C T I O N  WT. X R . M .  2 Ast i  % s .  % \JT. % A S H  % f------ 
11 /4"  x 6 5 M  ' 4 . 3  1 . 1  4 7 . 7  0 .74  9 4 . 3  47 .7  0 .74  

48 .2  0 . 7 5  9 4 . 3  43.2 , 0 . 7 5  
.."---D---.-.rh 

9 4 . 3  1 

r -- 
S I , N  K - F L O A T  A N  A L Y S I S: 1/4"  x 6 5 M  

C UI lULAT I VE 

\%IT. % R . M .  % A S H  % V.M. % F.C. 2 S .  2 L I T .  2 S .  G .  FI 

I-------[ 34.9 1 .0  4 . 3  2 3 . 3  71 .4  0.58 1 3 4 . 9  4 .3  1 A . D  [< 1 
- I  

-1- - -- _- 1 35.0 4 . 3  1 2 3 . 5  72.2 0 .99  3 5 . 0 p . 7 -  1 ----/ , 
5 . 0  1 . 1  1 7 * 4  1 2 1 * 6  5 9 . 9  .a 3 9 . 9 '  5 . 9  I A . D . B .  

D . S .  

A . D . B .  

1 17.6 1 21.8 6 0 . 6  0 .55 1 4 0 . 0  6 . 0  -- 

43.8 

I 
-- 

5 6 . 3  1 . 1  77 .7  
+ l V 6 O  56.2 78 .6  / 

- 

A . D . B .  

D . B .  -- 
65H x 0 

7: S.T. G M.D.T .  corrected with factor 6/5  
Birtle y Engineering 
Subrdrary  of Great Wpsf Steel lndustrres 

5 . 7  1 0 . 9  15 .8  0 . 9 8  100.0 4 5 . 9  A . D . B .  I I -- 
5 . 7  I D . B .  1 5 . 9  0 .99  100.0 46.6 1 0.76  

F.S .  I .  

9 

.-- 
D I L A T A T I O N  T E S T  ( I n  i t ia I Ternp.=320°C) 

i 7 -- Pd 
O N  

COAL SOFTENING M A X .  D I L .  ~ ' I A X I P ~ U M  M A X  IMUI1 
T E M P X  ( " C )  TEMP.;'; ( " C )  C O N T R .  % D I L .  % G .  NO. 

1 .og1 135 23 0 . 0 3  362 459 



I 

\ ,  

! 



H E A D  R A ! . J  A N A L V I )  I S 

R.11 .  % A S H  8 V.11.  Z F . C .  2 s .  7; H . G .  I .  RE IHA R I$ 

0 . 5 9  A i r  D r i e d  B a sis - 
0 . 5 9  

77 0 .8  41 .5  16 .9  40 .8  
Dry  Gasis -- 4 1 . 8  17 .0  4 1 . 2  * 

I SIZE 

1 / ~ ~ A ~ T ~ ~ ~  WT. 2 
9 3 . 2  

i P 9 3 . 2  

CUt4ULAT I V E  

R . M .  2 ASH 2 s .  8 WT. 2 A S H  % s .  % 

0.8 4 2 . 3  0 . 5 8  93 .2  4 2 . 3  0 . 5 8  

[ 42.6  0 . 5 8  9 3 . 2  42 .6  0 . 5 8  ". P 

i 

6 . 8  1 0 . 7  1 9 . 1  
. 6 . 8  1 19 .2  

l65M x 0 

A.D.B. I 

0 . 71  100 .0  40 .7  1 0 . 5 9  
0 .72  100 .0  4 1 . 0  0 . 5 9  

D.8.  
A . D . B .  

WT. ?, R . M .  2 ASH % 

- 1 .40 
4 . 8  

18.1 5 .6  
5 . 6  13 .2  
4 .2  0 .8  2 9 . 5  

' 
1.40-1 . S O  

f 1 .50-1.60 
t 4 . 2  2 9 . 7  

4 8 . 8  0.9 76.8 
+1 .60  48. 

77.5 

s 
i S I , N K - F L O A T  A N A L Y S I S :  1 / 4 4  

C U E l U L A T  I bE -i 

I 
V . M .  % F.C. 2 S .  ?, WT. % ASH 2 

_ I  2 2 . 3  71 .9  0 . 7 9  1 41 . 4  4.Ji--''.[' I;. 

19 .2  6 2 . 0  0 . 6 7  I 47 .0  6 . 3  
1 9 . 3  6 2 . 5  0 . 6 7  1 4 6 . 9 7  D . B .  

\\ ' 51 .2  8 . 2  I A.D.B. 

R . D . E .  i 
' 2 2 . 5  

\ / 1 5 1 . 1  8 . 3  i D - E .  
v 

/ \ 1 100.0 41 .7  I A . D . B .  

/ \. 100.0 42.1  I D . B .  1 

P%, ''' 
C O A L  

F . S .  1 .  
D I L A T A T I O N  T E S T ( l n i t i a 1  

G .  N O .  
S O F T E N I K G  M A X .  D I L .  M A X I M U M  MAX I t 4 U I 1  
T E M P . : # ? ( " C )  T E M P . - ' - ( " c )  C G N T R .  8 D I L .  2 

387 464 21 24 1.006 8 1 / 2  0 . 0 4  

+ S.T .  G M . D . T .  c o r r e c t e d  w i t h  f a c t o r  6/5 
Bi r t le  y Engineer ing 
Subsdrary  of Great West Steel fndustries 
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HOLE N O . :  R-77-11-5 Lalk. No. 8838 D A T E  : A p r  i 1/77 

I H E A D  R A ! . I  A N A L V 5  I S  

V . M .  Yg F.C. % s .  8 H . G .  I .  RE HA R%S 

21.4 18.1 59.6 0.50 96 A i r  D r i e d  B a s i s  
D r y  B a s i s  - -  

I 

S I ZE 
FRACTION WT. 8 

88.6 

i f  

R.M. 2 A S H  % S .  % WT. % A S H  % s .  % f 
I 

0.53 A . D . B .  1 
CUPtULAT I V E  

88.6 22.2 0.9 22.2 I 0.53 

C 0 M P 0 S I 1' E I/4" x 65M F L 0 A T S 62 1.50  S.G.. A . D . B .  I 

''"' 65M 88.6 I 
65H x 0 

11.4 1 1 . 1  
11.4 j 

P- 

88.6 22.4 9 .53  D . B .  f 

12.3 0.52 1 100.0 21.2 1 0.53 D . B .  1 
- i 

22.4 1 0.53 
12.2 0.51 i 100.0 21.1 1 0.53 A.D.B. 1 

F . S .  I .  I 

I S I i N  I( - F L 0 A T A N A L Y S I S :  1 / 4 "  x 65H 

^ .  I 

S .  G .  1 WT. 2 1 R . M .  8 m 

54.4 0.9 
I 1 - 1 . 4 0  

1.40-1.50 1 1 5 . 1  
1 

6.2 0.9 
1.50-1  .60 6.2 

24.3 1.2 

24.2 

S O F T E N  I NG PIAX. D I L . P A X  I riUM 
O>i 

TEMP. " ( " c )  TEMP.;'; ( " c )  C O N T R .  
C O A L  i 

C U i l U L A T  I LE 

A S H  2 \I.M. 8 F . C .  2 ,  S. 2 NT. 2 A S H  8 ' i 
i 

5.0 20.7 73.4 1 0.64 54.4 5.0 11 . n I\ . 

5.0 20.9 

13.8 18.0 67.2 

13.9 18.2 67.9 
21.2 I\ 
21.4 1 
66.0 1 100.0 22.2 A.O.a.1 

/ 

D . B .  66.8 / 100.0 22.3 

I 

15% @ 457°C --- 0.03 410 

A S . T .  & M . D . T .  c o r r e c t e d  w i t h  f a c t o r  6/5 
Birtley Engineering 
Sihs id ia ry  o f  Ctr.i t  West Steel Industries 
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I 
I i E A D  R A ' ; I  A N A L Y 5  I S 

V . M .  >& F . C .  % s .  % H . G .  I .  R E MA R I 6  
16 .4  5 0 . 3  0 . 4 3  A i r  D r i e d  Basis  - 

Dry Basis 1 6 . 5  5 0 . 8  0 . 4 3  - -  
b 

1 S I Z E  
FRACTION 

11/4" x 65M 

t 

i 
1 

65M x 0 

CUI4ULATIVE 

A S H  % s .  8 1 WT. 2 R . M .  2 ASH % s .  8 LIT. 2 
91 .4  0 .9  34 .4  0 . 4 2  9 1 . 4  34 .4  0 .42  A . D . 3 .  1 

8 . 6  1 . o  2 1 . 0  1 0.58 /-r/T A . 3 . 3 .  

91 .4  34 .7  0 .42  9 1 . 4  3 4 . 7  0 .42  D . B .  i 
1 

8.6 

I I 

2 1 . 2  1 0 . 5 9  100.0 33 .5  1 0 . 4 3  D . B .  

1 I 

7.1 1 D.B. 

C Ui tULAT I \IE 

8 . 5  I A . D . B .  1 

I I I I 

8 . 6  1 D.B. ~ I 

I I I I 

! C 0 M P 0 S I 1' L 1/11" x 6 5 M  F L 0 A T S 'I: 1 .50  S . G . ,  A . D . U .  

1 
I 
I 

s .  G .  / \ J T .  ? 1 R . M .  % ' A S H  % 

5 . 4  
1 40.5 5 . 4  

10.8  1 . 0  1 3 . 5  
13 .6  1 .'+O-l .50 

F . S .  I .  

V . M .  % F . C .  % /  

20 .0  7 3 . 7  0 . 6 3  / 40.4 
2 0 . 2  74 .4  0 .70  40.5 
1 8 . 2  6 7 . 3  1 0 .61  5 1 . 2  
18 .4  68.0 0 .62  51 .3  

S .  8 I \ A T .  2 

3 1/2  

SOFTENING M A X .  D I L .  
TEMP.;'; ( " c )  T E M P ?  ( " c )  

403 --- 0 .06  

MAXIMUM MAX I MU11 
C G N T R .  % D I L .  2 G .  NO. 

--- --- I 13% F 468°C 
I 

$: S.T. & M.D.T. c o r r e c t e d  w i t h  f a c t o r  6 /5  

1 

Birt le y Eng in e e ring 
Subsrd{arv o f  Great West Steel Induslries 
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Warnock Hersey Profcssional Services Ltd. 

- -  I 38.1 1 '22.2 1 39.7 1 0.75 

CORE S A M P L E  A N A L Y S I S  
-. 

_ - -  Dry Basis  

ELCO M I N I N G  L T D .  

Ash % 

H o l e  N o .  * R77 - 12 - 1 Lab. No. : 77 - 3001 Date. A p r i l  5, 1977 ___- -_ 

I I-IEAD RAW A N A L Y S I S  I - 

CUWULA-T IVE s. % 
wt. % I A s h %  S .  % 

I I 

54.2 - 42.9 42.9 1 0.75 I 1 43.1 43.1 0.75 54.2 

0 ~ 7 ~  A.D.B, 

0.75 D.B. 

34.8 

35.1 

I 
0.86 100.0  30.2 0.80 A . D . B .  

0.86 100.0 39.4 0.80 D.B. 

I 0.6 I 37.9 I 22.0 I 39.5 0.75 I 102.4 kir Dr ied  Bas is  I 

SIZE / RAW A N A L Y S E S  1 
S ize  

F rac t i on  

x x 65 
-_- - 

65 x 0 

54.2 0.5 

54.2 I - - 
4- I I 

0.6 
-*I 

2'' 

F . C %  

SINK - FLOAT ANALYSI: 

-T 
x 65 

F4 C u mu 1 a t  i ve  

-FqTZi={ 1 vLy.%) R . M 4  V.MI: C . %  Ash 5 .  G .  
-_ 

22.2 I 0.9 12.3 29.7 57.1 

57.6 
____ 1 . l l  

1 .12  

1 . 0 1  

1.02 

-1 -40 
._______ 

I .40-1 .50 

12.4 30.0 22.2 - - 

1 R . 3  - -  

1 2 . 0 
. l 2 . 0  - - 

- 

0 . 8 ___ -.-. - 

19.8 24.2 55.1 

20.0 24.4 5 5 . (5 

27-01 

28.0 
___ A.D.B. 

1 .50-1 .GO 

70.4 
-.-.- 47.5 0.7 --- 

47.5 1 - -  
__.. . 

100.0 43.2 I A . D . B .  
1 tl.60 

L __ 71 .0 100.0 143.5 1 D . B .  
- J 



U iS/arnoch Hersey Professionalvices Ltd, 

p..wv?.% 
0.7 

CORE SPtv'F'L.E ANALYSIS ELCO M I N I N G  LTD. ._ 

H o l e  No: K77 - 12 - 2 Lab.  N o . :  77 - 3002 Date. Apr i l  5, 1977 
-. _- 

Ash% V.M.% F . C . %  s.% 
73.1 13 .5  12.7 0.51 

HEAD RAW ANALYSIS 

- - _  D r y  Bas i s  I 73.6 I .  13.6 1 12.5 I 0.51 - -  

S I Z E  / RAW ANALYSES 
I I 

CURTULA'TIVE , wt. "/o R . M . %  A s h %  S. % Size 

Fract ion Wt. % A s h %  s.  % 

93 .8  0 .6  76 .9  0 .47  93.8 76.9 0.47 A .D .B .  
% x 6 5  - -  

93 .8  - _  7 7 . 4  0.47 93.8 77.4 0.47 D.8 .  ~- 
6 . 2  59.3 0 .63  100.0 75.8 0 .48  A.D.B.,  

6 . 2  0 .63  100.0 76 .3  0 .48  D.B. 
6 5 x 0 .  
- 

H.G. I .  REMARKS, 5 

f Z C . 1 .  S o f t e n i n g  

I 

Max. Dtl .  Maximum Maximum 
Ternp.(OC) _- - Temp.(%) 

0.054 

-~ Cont r .  - % - D t l .  % G .  No. 

S. G.  

-1 .40 

I .40-1 .50  

1 .50-1 .60  

1-1 .60 
+ 



1 -  Warnock Hersey Profasionat Services Ltd. 

P..M.% Ash% 

0.8 70.6 

- -  71 .2 

b" 

V.M.% F . C . %  C . %  H . G .  I. REMARKS 

12.7 15.9 0.47 53.9 A i r  Dried Basis 

12.8 16.0 0.47 - - -  Dry Basis 

SIZE / RAW ANALYSES 

wt. % R.M.% A s h %  S. % - -  

63.7 0.7 76.6 0.39 63.7 76.6 0.39 A.D.B, 

63.7 - -  77.1 0.39 63.7 77.1 0.39 D.B.  

36.3 0.8 

36.3 - _  58.6 0.66 100.0 70.4 0.48 D.B.  

1 -  

CUVU LAT IVE 

Wt. % A s h %  S. % - 

58.3 0.65 100.0 70.0 0.48 A.D.B. 
r 

I-- 

1 5 . 1  

15a2 

18.7 

18.8 

75.9 

76.7 

Size 

A.D.B .  

D .B .  

A .D.B.  

D.B.  

A .D .B .  

D . 8 .  

- 

E 5 . 1 .  Softening Max.  Di l .  

-_ Temp.(OC) Temp.(OC) -- .~ 

0.067 

5 .  G .  

Maximum Maximum 
_--_ Contr. 7; D i l .  ~ % G. No. 

-1.40 

I . 4 0 - I  .50 

1.50-1.60 

+I .60 

SINK - FLOAT ANALYSIS: 2" x 65 

71 fit.% R . M % A s h %  V.MS: 

:..ll I :.'" I:..: 126.5 

26.6 

2.3 0.6 20.2 24.0 

F.C% 

63.3 

63.7 

55.2 

55.6 

C . %  

1.0 1 

I .02 

0.95 

0.96 

=I= - -  - -  

2.1 I 9.6 I A . D . B .  I 
2.1 1 9.7 I D . B .  I 
4.4 
4.4 

5.7 

5.7 

100.0 

100.0 

-- 
-_ 



463 26 

452 24 

308 

222 320 350 

C L I E N T :  WARNOCK H E R S E Y  

PROJECT: D I L A T A T I O N  TESTS ;! 

SAMPLE : - 8  Mesh, 1 - 5 0  S.G. Composite DATE: Apri1/77 
Float 

320 1 363 

320 1 361 

320 1 356 

C SGMT 1 5l.H. 
MAX. MAX. MA XI. 

D I L A T ' N  CONTRACT" D I L A T A T I O N  
TEMP ( O c )  x x 7 '1 - 

1- i 

, /  

L A B .  NO. ! I . D .  N o .  
I 

G.No. 

8932 177-3001 

8933 177-3002 , 

1.094 

459 1 23 1 212 1.106 

89 34 
~ ~~ 

j 77-3003 1.149 

8 9 h  177-3005 
\I 

320 1 367 459 1 , 26 1 216/ 1.096 

8939 j 77-3008 

1.113 

1.097 

458 ' 3/ 1 289 1.104 I 8940 77-3009 

8941 177-3010 

8942 I 77-3011 
__ 

I 
8943 1 77-3012 

, 8944 1 77-3013 
I 

j 77-3014 
I 
i 8946 77-3015 
I 
' ! 8947 1 77-3016 
8948 1 77-3017 
8949 ; 77-3018 i 

I l 8951 j 77-3n;; 368 
t---- -*-Y I I 

;\ S o f t e n i n g  Temp., Faximum Dilatation/Contraction Temp. 

a r e  co r rec t ed  w i c h  factor = 6/5 Bi r t le  y Eng inze r ing  
Suhrrdrnry of Grraf VJesr Stee l  I n d u r l n e s  



p" 

R . M .  8 
0 . 8  

I 
A S H  3- V . M .  2 F . C .  8 s .  % H . G .  I .  R E MA R Is S 

29.6  19 .6  50 .0  0 .55  98 A i r  D r i e d  Basis 
2 9 . 8  19.8 50 .4  0 . 5 5  ! -- Dry  B a s i s  

S I Z E  1 k - R A C T I O N  WT. 8 
C U M U L A T  I VE j 

R . M .  % A S H  2 S .  2 LJT. % ASH % s .  2 

9; S . T .  G M.D.T. corrected w i t h  f a c t o r  6/5 

61.2 0 . 8  

61 .4  
38.8 1 . 7  
38.6 

1/4" x 65M . 

65M x O 

Birt le y Engineering 
Subsidiary of G r c r f  West Srael Industries 

35.6 0.51 61 .2  35.6 0.51 A . D . B .  

35.9 0.51 , 
18.5 0 . 6 2  100 .0  29.0 0 . 5 5  A . D . S .  

18.8 0 .63  100 .0  2 9 . 3  0 .56  D . B .  

6 1 . 4  35.9 *d D.B. 1 

P 2  
F.S. I .  ON 

8 0 . 0 3  

D I L A T A T  I ON T E S T  ( I n i t i a l  TenlP*= 320°C) 
S O F T E N I N G  M A X .  D I L .  M A X I M U M  M A X  I M u l l  
TEMP.;': i o c )  TEMP." ( O C )  CONTR. x D I L .  % G. N O .  

.' 

374 45 1 26 19 0.986 



I 

1 -i:le I 

I Date 
I I I 
I 

i 



F4 
- 

I i E A D  RA';! A N A L V ' ,  I S 

R E I1 A R IC5 V.M. F . C .  % s. 2 H . G .  I .  R . M .  % ASH 

0 . 9  66.0 12.6 2 0 . 5  0 .62 56 A i r  D r i e d  Basis 

I 

66 .6  12 .7  2 0 . 7  0 . 6 3  - -  D r y  B a s i s  

61 .7  
I1/4" x 6 5 M  
B 6 1 . 8  

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

.- R . M .  ASH 2 s .  2 UT. 8 ASH % s .  % 

0.9 75 .0  0 .62  6 1 . 7  75.0 0.62 A . D . B .  

0 . 6 3  D . B .  75,. 7 0 . 6 3  6 1 . 8  75 .7  
38 .3  1 1 . 1  
38.2 

I 
165M x 0 

S. G .  

_II_ 
~ - - = = = = P I  

51.1 0 . 7 3  100 .0  7 6 5 . 8 7 6  A . D . B .  

51.7 0 . 7 4  I 100.0 66 .5  1 0 . 6 7  D . B .  
~~ -- 

- 1 .40 

WT. % R . M .  % 

6 . 9  0 . 9  

6.9 - 
2 . 2  0.8 

1 . b O - 1  . S O  

1.50-1.60 

+ I  .Go 

C UNULAT I b E 

ASH 2 \ I . M .  % F.C. % S. 2 L/T. 2 I A S H  % 

4 . 8  25.8 6 8 . 5  0.96 1 6 . 9  4.8 . D i5 
I I---,, < - 1  

4 . 8  26.0 69 .2  0 . 9 7  1 6.9 4.8 1 

----I-- _I ___ 
19.1 2 1 . 7  58 .4  0 .85  1 9.1 8 . 3  A.D.B. 

, 19.3 21.9 58.8 0.86 1 9 . 1  , 8 . 3  D . B .  

:: S.T. & M.D.T. corrected w i t h  factor 6/5 

::: i 1 . 0  2 9 . 7  /; I 10 .6  
# 

1 .5  _I_ -- 30.0 1 10.6  

Birt le y Engineering 
Sirhtrd#ary o l  Grcaf  West Steel lndustoes 

A . D . B .  11.3  
11.4 D.B .  

I I D . B .  

F.S. I .  

8 1 / 2  

P2  D I L A T A T I O N  TEST ( I n i t i a l  Temp.=320"C) 
0 N 

SOFTENING MAX. D I L .  MAXlYiUM MAX I M u l l  
TEMP." ( " C )  TEMP." ( " C )  C O N T R .  2 D I L .  2 

I 
G. NO. 

4 

0.03  360 446 25 153 1.090 j 



I ! 
I 
I 

I i Dcte ! 

1 Title 

I 



H E A D  R A ! . i  A N A L Y S  1 S 

R . M .  A S H  % V.M. ?< F.C. 8 s .  x H . G .  I .  R E M A R K S  

0.6 45.2 16 .6  37.6 0 . 6 9  62 A i r  D r i e d  . B a s i s  

i 45 .5  16 .7  37 .8  0.69 Dry Basis d 

- -  

I I C U i l U L A T  I LE 

3 . 4  126.2 69.6 0 . 9 7  1 28.6 
3 . 4  1 2 6 . 4  70.2 0 . 9 8  1 28.7  

1.50-1.60 

I 
2 .0  I 1 . 0  19.2 / I  33.9 

66.1 1 . 0  85.1 r\ 100.0  

6 6 . 0  86 .0  / 1 100 .0  

\ / 
2 . 0  - 19.4 1 34.0 

ASH % 

3 . 4  
3 .4  ~ - -  

4.0 

TCMP.'" ( " C )  i T E M P .  " O C )  
SOFTEN I NG M A X .  D I L .  

4 .0  0 . 3 .  

MAX I MU11 
C O N T R .  % D I L .  % G .  NO. 
M A X I M U M  

4.9 I A . D . B .  

367 

4 .9  1 D . B .  

453 26 154 1.081 

57 .9  1 A . D . 3 .  

58.4  1 D . B .  

I 
F . S .  I .  

I_; 
P 2  
0 id 

COAL 

0.02 

1 I 

I I 

f: S.T. G M . D . T .  c o r r e c t e d  w i t h  f a c t o r  6/5 
Birtle y Engineering 
Suhridmry of  G r p d  West Sfeel Industries 
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I 

I 

I ! 

Drawn 
I 1 I I 

1 
I 
I ------- i I --.----.- 



H E A D  R A ! , l  A i ' l A L V ! ,  I S 

V.M. % F.C. 8 s .  2 H . G .  I .  R E  M A R ~ S  R . M .  % A S H  2 

0.8 43.2 -.. 17.2 38.8 c. 76 81 Air Dried B a s i s  
43.5 17.3 39.2 0.77 -- Dry Basis 4 

s I ' N  K - F L 0 A T  A N  A L Y S I S :  ] / 4 1 1  6514 
C U M U L A T  I L E  

\ * IT .  2 R . M .  2 ASti % V . M .  2 F . C .  2 S. :; WT.  1 A S H  2 

27.7 0.8 4.8 26.5 67.9 1-04 11 . ", . t i  
27.7 1 44:; 27.7 4.8 26.7 68.5 1.05 27.7 I----,, j 

A . D . B .  

D . B .  

A . D . 3 .  

D . B .  

2.8 0.9 
2.8 
5.8 1 1.0 24.4 \ 1.50-1 .60 5.8 I 

75.8 100.0 51.5 A . D . S .  1 63.7 0.9 

D . B .  63.7 76.5 / 100.0 52.0 
-- 

F.S .  I .  

8 1/2 

I 

P 2  D I L A T A T I O N  T E S T  (Initial Tcmp.=32O0C) 

ON S O F T E N I N G  M A X .  D I L .  MAXJMUM M A X  I MU/! C O A L  .-. 
TEMP." ( O C )  TEMP." ( O C )  CONTR.  2 D I L .  % G .  N O .  

0.04 363 452 28 21 7 1.092 

J 

Birtle y Engineering 
Siihctdrarv of Grrat West Steel Industries 
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H O L E  NO. : R - 77 - 1 2  - 8 L a b .  No. 8732  -___ D A T E  : A P r i  1 / 7 7  

R . H .  % 

0 . 8  

L 

A S H  % V . M .  % F . C .  8 s .  2 H . G .  I .  R E IYA R K& 

89 A i r  D r i e d  B a sis 25.4 20.2 53.6 1 . 1 1  

25.6 20 .4  54 .0  1.12 D r y  B a s i s  - -  

FRACT I ON WT. % 

7 
I 

C U M U L A T I V E  

R . M .  % A S H  8 S .  % WT. 8 A S H  % s .  % 1 
A . D . B .  1 
D . B .  

A . D . B .  
____j 

1 
I 62 .8  i 0 . 8  

63.0 

3 7 . 2  1 1 . 4  j 
'65'1 x o 

~ 3 7 .0  D . B .  1 

31 .7  1.29 62 .8  3 1 . 7  1.29 

1 3 . 6  0 . 8 0  100.0  25 .0  1 . 1 1  

13.8 0.81 100.0 25 .3  1.12 

32 .0  I .30 63 .0  32 .0  1 .30  - 

i S I N K -  F L O A T  A N A L Y S  I S :  1 / 4 " ~ 6 5 M  I 

R.M. % 

1 . 1  

1 . 1  

1.2 

0 .8  

.P- 

C UPlULAT I \IE 

ASI-1 % V.M. % F .  C. 2 S .  Z LIT. 7, ASH % 

4 . 4  1 22 .7  71 .8  0 .77  47 .8  4 . 4  l 1 . D  n 
I -- I 

---&- -_  ___ -1 
-- 

4 7 . 8  4 . 4  , r l  
, 4 . 4  ' 23 .0  72.6 0.78 

58.1 5.9 A . D . B .  13 .0  19.9 66.0 0 .68  

1 3 . 1  20 .1  66.8 0.69 5 8 . 1  5.9 D . B .  

22.5 L, /I 6 3 . 4  7 .3  1 A . D . B .  
\ / 

22.8 6 3 . 3  7 . 3  

72.9 / 100.0 3 1 . 4  1 D . B .  A 

72.3 / \ 100.0 31.1 I :::i 

I -1.40 

I ] 10.3 

47.8 

4 7 -  8 
' 

1 .so-I .60 

+I .60 

Y___.. 7 
I C 0 M P 0 S I 1 E 1 /4"  x 6 5 M  F L 0 A T S (3 1 .50  S . G . ,  A . D . B .  

P a  D I L A T A T I O N  T E S T (  I n i t i a l  Temp.=320"C) 

S O F T E N I N G  M A X .  D I L .  MAXIMUM F . S .  I .  0 id 

I 

6 1/2 

TEMP." ( " c )  TEMP.::("C) C O N T R .  2 

0.04 38 1 460 22 - 2  1 0 .899 

:: S.T. & M.D.T. c o r r e c t e d  w i t h  f a c t o r  6/5 
Birtle y Engineering 
Siihsiriiary ol Great West Steel Industries 
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H E A D  R A ! I  A i . J A L Y 5  I S 
I 
i R . 1 1 .  % % F.C. 2 s .  2 H . G .  I .  

1 

R E  MA R k S  

,4ik.i8%d 

5 8 . 5  1 12.1 29 .4  0 .48  --  Dry  B a s i s  9 

Air D r i e d  B a s i s  29 .0  0 . 4 7  61 ! 
1.2 

6 

A S H  P 
64 .6  

6 5 . 4  

24 .4  

2/+. 7 

4 CUf4ULAT I V E  

s .  P WT. 2 A S H  % s .  2 
0 .38  8 4 . 3  6 4 . 6  0.38 A . D . B .  

0 .38  8 4 . 3  65 .4  0 .38  D . B .  I 
i 

0 .79  100.0 1 5 8 . 3  0 . 4 4  A . D . B .  I 
0.80 1 100.0 1 59.0 0 .45  D . B .  1 

_m___ 

B S I Z  

FRACT I ON WT. 2 R . M .  2 

I C U i lULAT I LE I I 
I I I I I I I 

I 
1 3 . 5  22.2 62 .8  0.83 1 25.1 

13.7 , 22 .5  63 .8  I 0 .84  I 25.1 

2 6 . 4  \ j 2 8 . 9  

1 . 4 0 - 1 . 5 0  

1.50-1 .60  I :!i 1 \ / 
26.8  I 28 .9  /. ! 

100.0 

71.1 1.0 87.8 
+ I  . 6 0  

7 1 . 1  88.7 / 
65.1 A . D . B .  1 
65.8 , D . B .  1 

' 

- u - I u y . I I p w I I I u  

C 0 M P 0 S I 1' C 1 / 1 1 "  x 6 5 ~  F L 0 A T S (.? 1 . 5 0  S . G . ,  A . D . B .  

i a l  Temp.=320°C) 1 1 P 2  
F.S. I .  1 Oid I C O A L  

8 1/2 1 0.03  

D I LATAT I 
SOFTENING M A X .  D IL .  
TEMP .;? ("C) TEMP .A ( "C)  -1 

374 I 454 
I 

N TEST ( I n i  

MAX I MUM 
CONTR. 2 

22 

$; S . T .  & M . D . T .  correc ted  w i t h  f a c t o r  6/5 
Birtle y Engineering 
Siihrirliarv o l  Gro.rt West Steel Industries 
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I I E A D  R A ! . I  A N A L V 5  I  S 

R . M .  2 A S H  % V . M .  Y< F . C .  % s .  2 H.G. I .  R E IY A R I(.S 

Air G r i e d  Basis 
Dry  Basis 44.6 17.3 38.1 1.51 

0.6 44.3 17.2 37.9 1.50 72 -____ 
-- 

C U M U L A T  1 V E  

R.,'4. % ASH 2 s .  % W T .  % ASH % s .  % 

78.3 48.3 1.45 
78.3 48.6 1.46 - 
100.0 4 4 . o ' ~ A . D . 9 .  
100.0 44.3 I 1.50 

A . D . B .  

D.B. 

D . B .  1 

A S . T .  & M . D . T .  corrected with factor 6/5 
Birtley Engineering 
Swt~wdtarv nf Grrat Wrrl Stpel lndurlrres 

F . S .  I .  

a 

D I  L A T A T  I ON T E S T (  In i t i a 1 Temp . = 3 2 0 " C )  

SOFTENING M A X .  D I L .  KAXIMUM M A X  1 MUt1 
TEMP.;':("c) T E M P . " ( " C )  C O N T R .  2 D I L .  % 

__ 
P% 
0 id 

C O A L  

0.05 370 464 23 143 1.089 



! 

I 

I 
I 
i I 



\ 

R.11. 8 
0.9 

CORE SA>lPl.C I\?.IALYS I S 

A S H  % V . M .  F.C. % s. 2: H . G .  I . ,  RE MA R l 6  

A i r  D r i e d  B a s i s  

D r y  Basis  

51 .7  14 .5  32.9 0 . 4 3  65 
52.2 14.6 33.2 0 . 4 3  -- 

HOLE NO. : R - _____-- 77 - 1 2  - 13 Lab. No. 8735 D A T E  : A P r i  \ / 7 7  

S .  G .  

-1 .40  

CU;lULAT I LE 

WT. 2 R . M .  ? ASH % \ I . M .  2 F.C. 7< S. ?$ WT. 2 A S H  % 

21.. 3 0 . 9  5 . 1  2 3 . 5  7 0 . 5  0 .82 1 2 3 . 3 ,  5.1_-_ /1 . 11 11 

.23.3. 5.1 23 .7  71.2 0 . 8 3  j 23.?1 5 .1  / - - - r l , I  __  -- . I 

I I 2 0 . 0  

.2 

5.2 
2 . 2  

2 . 2  

1 . 4 0 - 1 . 5 0  

1.50-1.60 

69.3  
+ 1  .60 

6 9 . 3  

0.9 1 4 . 7  21.5 62 .9  0 - 8 0  1 28.5 6 . 9  A . D . B .  

1 . 0  26 .6  '\ I /  1 30.7 8 . 3  A . D . G .  

14.8 ,-I 0.81 1 28.5  6 . 9  D .  5 .  

26.9 30 .7  8 . 3  D . B .  I 
83.1 / I \ 100.0  60.1 D . B .  

\ / 

1.0 8 2 . 3  / \- 100.0 59 .6  A . D . B .  1 
, 

I_ F.S. I .  
P 2  D I L A T A T I O N  TEST ( I n i t i a l  Temp.=32O0C) 1 

MAX I MUl1 
D I L .  8 'L/ 0 id 

S O T T E N I K G  /.?AX. D l L .  M A X I K U I I  
T E M P .  :{"C) T E M P .  Y ( " C )  C O N T R .  8 

0 . 0 4  381 462 18 62 1.056 

;? S.T.  G M . D . T .  cor rec t ed  w i t h  f a c t o r  6/5 
Bi r t le  y Engineer ing 
Siiliwdratv of Great Wesl Steel lndrrslrrss 
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I 
/ 

H E A D  R A ! I  A N A L V f ,  I S 

R.11. 8 ASH 2 V . M .  % F . C .  8 s .  8 - H.G. I .  R E MA R 165 

Air Dried Basis 
D r y  Basis 

0.8 76.8 9 . 3  1 3 . 1  0 .28  58 - 
-- 77.4  9 . 4  13.2 0 .28  

i S I ' N K - F L O A T  A N A L Y S I S :  1 / 4 " ~ 6 5 M  I 

b 

64 

R . M .  "< 
1 3 . 3  

1 .40-1  .50 
0 . 8  

r 

C U i l U L A T  I \IE 

A S l i  % V . M .  2 F.C. 8 S .  Y{ WT. 2 1 A S H  2 

1 0 . 4  

I 
0.8 1 5 .1  

5 . 1  
0 . 8  12.8 

12.9 

1.50-1.60 1 ] 0 . 4  

1 1  n [i 23.5 70.6 0.96 I I 3 . 3  I 1:; _ _  _ _  
23.7 71.2 0.97 2 : :  5.1 I 11 ') j 
22.2 64.2 0 .87  ~ A.D.B. 
22 .4  64 .7  0 . 8 8  1 6 .1  6 . 6  D.B. 

- - I __ __ - 

I 
+ I  .60 

I 

24 .6  I 

L 

I 

/ I  4 . 5  1 8 .2  A.D.B. 
/ 

24.8  1 1 4 . 5  I 8 .2  

0 . 8  

D.B. 
0.8 86.3 

87 .0  

/ 1 100.0 82.8 A.D.3. 

/ 100.0 83.5  D.B. 

M A X .  D I L .  M A X I M U M  
TEMP':: ( " C )  C O N T R .  X 

457 22 

F . S .  I .  1 c;;L 
SOFTEN I NG 
T E M P . " ( O C )  

M A X  I M d / I  
D I L .  % G .  NO. 

138 1.078 

A S . T . G  M . D . T .  c o r r e c t e d  w i t h  f a c t o r  6/5 
Birt le y Engineering 
Siibridtary of  Greet W r r t  Sleet industries 
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H E A D  R A ' ; I  A i d A L V f ,  I S 

R . M .  8 A S H  2 V . M .  8 F.C. b s .  % H . G .  I .  R E ;I A R I& 

A i r  D r i e d  B a s i s  
D r y  Basis  

0 . 6  72 .4  1 1 . 4  15.6 0 . 3 8  58 

I 
- 

-- 72 .8  1 1 . 5  , 15.7  0. ?a > 

I N K - F L O A T  A N A L Y S I S :  1 / 4 " x 6 5 M  
, 

CU: lULAT I \IE 

5 .  G .  NT. % R . M .  2 A S H  % V . M .  % F . C .  2 S .  2 WT. 8 I A S H  
I 

~ - 

C 0 1.1 P 0 S I 1 C l / b l '  x 6 5 ~  F L 0 A T S 'J 1 . 5 0  S . G . ,  A . D . B .  ~~ I 

- 1 .40 

F . S .  1 .  t 

5 .2  2 3 . 5  70 .6  1 .05  I 5.1  1 5 . 2  __ 1 ~ * p  [i , . 5 .1  0 . 7  
-- I 

-- 5 . 1  5 .2  23.7 I 71.1 
0 . 5  1 .0  15.3 21.3 62.4 A . D . B .  

1 .40-1 .SO 
0 . 5  1 
1 .  I 0 . a  

1 . 1  
1 .50-1 .60  

9 3 . 3  0 . 9  
+ 1 . 6 0  

9 3 . 3  

15 .5  1 2 1 . 5  6 3 . 0  0 . 9 7  6 . 1  D . B .  

19.2 I\ / I  6 . 7  8 . 3  A . D . B .  
\ / 

1 9 . 4  6 . 7  8 . 3  D . B .  

83.9  / \ 100.0 7 8 . 8  A . D . B .  
I \  84 .9  ,' \[ 100.0  79 .5  I D . B .  

fi S.T.  & M.D.T. corrected w i t h  factor 6.5 
Bi r t le  y Engineer ing 
S u h w i r a r y  ol  Gwat  Wect Stpel  industries 

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

ON 
C O A L  M A X I M U M  M A X  I MUH 

C O N T R .  O I L .  B G .  NO.  

0 . 0 3  3 74 45 3 27  155 1.072 
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b warnqcv; nersey rr-0. 

F* 

ELCO M I N I N G  LTD. 

-~ HEAD RAW ANALYSIS 

p..w.% Ash% V.M.% F.C % '=.% H . G. I. REMARKS 

0.7 26.4 22.8 50.1 0.57 94.1 A i r  Dr ied  Basis 

CORE SPNF'LE ANALYSIS 

c __--____ - 7 
SIZE / RAW ANALYSES 

4 1 

CUNU LAT IVE 
Wt. % R . M . %  A s h %  S. % Size  

F r a c t i o n  Wt. % A s h %  S.  % 

73.1 0.7 29.3 0.51 73.1 29.3 0.51 A.D.6; x x 6 5  - -  
D. B. 0. 51 73.1 28.6 - 73.1 _ _  29.6 0.51 _ _  

26.9 0.8 

26.9 - -  
1 6 5 x 0 .  

k 

14.7 0.65 100.0 25.4 0.55 A. D. 6. 

14.8 0.66 100.0 25.6 0.55 D. 8. 

S. G .  
__-_ - 

-1 .40 

.40-1 .50 

I-__ 

1 .50-1 .60 

A s h  % 

I I 1 1 

Wt.% R.MS 

56.9 1.1 

56.9 

7.2 

7.2 

___ 
_ _  -- 
1 . 1  -- - 
- -  

1.3 2L7 
- _  5.7 

4.8 

4.9 .-- 

15.8 

15.9 

29.7 65.4 

23.5 59.6 

23. 60.3 -__ - 

1 cumulative I 

I 4.8 I A . D . E .  
I 

0.67 I 56.9 I 4.9 I D.B.  
I I I 

0.57 I 64.1 I 6.0 I A .D .B .  
I I I 

6.1 I D .B .  0.58 I 64.1 I 
._ 

7.5 I A.D.B.  
I 

- -  t.C.81 7.6 I D.B. 
_--- 



1 Warnack Hersey Yrofcsional SefvIces Ltc'. 

p..h/r.% Ash% V.M.% F . C . %  

0.7 42.6 21 .6 35.1 

- -  42.9 21.7 35.4 

S.% H . G . I .  REWARKS; 

1 .16 62.2 A i r  Dried Basis 

1-17 - - - Dry  Basis 

Size  
Fraction 

1 

Wt. % R . M . %  

75.3 0.7 

75.3 - _  

24.7 0.7 
24.7 _ _  

65 x 0 

I 
CUWULAT IVE 

A s h %  S.  % 

49.3 1 .23 75.3 49.3 1.23 A . D . B  

49.6 1 .24 75.3 49.6 1 .24 D. 6 .  

22.8 1 .03 100.0 42.8 1 .18 A.D.P  

22.9 1.04 100.0 43.0 (1.19 D.B. 

Wt. "/o A s h %  S.  % 

SINK - FL-OAT ANALYSIS 
I 

33.6 

33.6 

.40-1 .50 . 'e8- 

-1.40 

5.8 

r-3.- --..2 
2.3 

1.50-1.60 

$7 .60 )----- 
* , I ::*.: 

0.8 

0.8 I 77.6 I - - 

78.3 - - _ -  

%,I x 65 M. 

Cu mu1 at ive . 
wt. "/o A s h %  

F . C %  S.% 

63.2 0.79 33.6 5.0 A . D . B .  

63.7 0.80 33.6 5.1 D.B .  

60.3 0.76 39.4 6.2 A.D.B .  

61 .O 0.17 39.4 6.3 D.B.  

- -  - -  41.7 7.3 A.D.B.  

_ -  - -  41 .7 7.4 

- -  - -  100.0 48.3 A.D.B .  

- -  _ _  100.0 48.8 D . 3 .  

-- 

- 

-__ 

D.B .  



~ ~~ 

b 

Warnock Hersey Professional Services Ltd. 

p..~\.% 

0.7 
- -  - 

CORE SPA'PLE ANALYSIS ELCO MINING LTD. I 

H o l e  No. - R 77 -13 - 3 L a b .  No. : 77 - 3006 Date. Apr i l  5, 1977 

I HEAD RAW ANALYSIS I P- 

Ash% V.M.% F . C . %  S.% H . G . I .  REMARKS 

71 .9 A i r  Dried Basis 32.3 21.2 45.8 0.63 

32.5 . 21.3 46.2 0.63 D r y  B a s i s  - - -  - 

I 

Wt. % R.M.% A s h %  

81 .6 0.6 35.9 

81 .6 - -  36.1 

18.4 0.6 17.0 
18.4 - _  17.1 

Size 
Fraction 

% x 6 5  * -  

-- 
6 5 x 0  - 

I 

CUMULATIVE 
S .  % 

0.62 81 .6 35.9 0.62 A.D.B  

0.62 81 .6 36.1 0.62 D.B.  

0.73 100.0 32.4 0.64 A . D . E  

0.73 100.0 32.6 0.64 D.B.  

wt. % P s h %  s. % 

SINK - FLOAT ANALYSIS: 
1 I 1 

5.5 26.9 66.9 
-1.40 

__ 

.40-1 .50 

1.50-1.60 

49.1 

- 5 
5.7 

3.2 

3.2 
- 

54.8 

54.8 

58.0 

58.0 

7.0 

7.0 

8.4 

8 .4  

20.3 

32.4 

32.6 

73.2 

73.8 

I_ 

23.5 56.2 

- - - -  

- - - -  

- - - -  

- -  - -  

100.0 35.6 A.D.B.  

100.0 35.9 D. 8. 

._ 

F %  
on 

Coal 
E S . 1 .  

- ~ _ ~ _ _ _ _  

DILATATICN TESTS 

Softening Max. D i l .  Maximum Maximum 
Ternp.(OC) Temp.(OC) Contr. % D i l .  % G. No. --_ - -- - - _ _  ____ - - 

x 65 W, 

S, G. I wt.% 
Cumulative 

Vv't. % I Ash % 
I 

R . M $  S.% 
I 

I 49.1 0.78 A.D.B .  

!, 

0.7 

0.75 1 27.1 1 67.4 

23.3 55.8 0.71 0.7 A . D . B .  

D.B. 0.72 

A.D.B.  0.6 

D.B. 

142.0 
+1 .60 ------ 

0.9 



I Warnoclc Hersey Professional Services Ltd. 

at.% 

52.9 

52.9 

3.4 

3.4 

-2.6 
2.6 

-41.1 
41.1 

CORE S P L ’ P L E  ANALYSIS 

J 

R . M % ) A s h %  V.M% F . C %  

0.9 5.0  29.0 65.1 

- -  5.1 29.3 65.6 

0.9 17.0 24.5 57.6 

- - 17.2 24.7 58.1 

0.9 21.9 - - - -  
- -  I 22.1 - - _ -  

- -  1 . I  7 8 . 1  - - 

, - - , -79.0, - -  . - -  

E L C O  MINING LTD. 

_-__ 

COMPOSITE x 65 m FLOA7-S (3 1.50 C . G . ,  A.D.B.  - - ~ _ _ _ _ _  - --_ - _  - 
F-’ % DILATA-I ICN -r t:_c 1 ,c 
on 

Coal 
FS.1. Softening M a x .  Dtl .  Maximum Maximum 

Temp.(OC) Temp.(OC) Contr .  % Di l .  % G. No. -~ __ - _. _--__ 

8’6 0.042 

H . G . I . ~  R E N ~ A R K ~  I P..M.%f Ash% I V.M.%I F . C  % I  C . %  

0.7 I 32.3 I 21.9 I 45.1 I 0.72 81 .6 bit- D r i e d  Basis I 
_ -  I 32.5 I .  22.0 1 45.5 I 0.72 

~ 

D r y  B a s i s  - - -  

__- - -. 

SIZE / RAW ANALYSES I 

1 I 

A s h %  S. % I Wt. % R.M.% 
F r a c t i o n  Size I I CUM.U LAT IVE 

75.0 0.5 x x 65 I 
A.D.B .  

D. B. 
I I 

75.0 1 36.2 I 
100.0 33.1 

100.0 33.3 0.74 

24.5 

24.6 0.82 

A. D. B. 

D.B. 

x 65 
Cumulative 

- .  C G  S.% 

0.83 
-1 .40 

5.1 1 D.B. 0.84 52.9 

0.75 56.3 

0.76 56.3 

58.9 
58.9 

100.0 

100.0 

- -  
__ 

- -  

- -  
- -  

5.7 I A.D.B.  .40-1 .50 
5.8 I D.B.  

A.D.B. -%---kr 1 .50-1 .60 

- t l  .60 35.9 A.D.B.  

36.3 D.B. 



P..M.% Ash% 

0.8 52.5 
- -  52.9 

I S I Z E  / RAW A N A L Y S E S  1 

V . M . %  F . C . %  S . %  H . G . I .  REMARKS 

19.0 27.7 0.76 80.2 A i r  D r ied  Bas i s  

19.2 27.9 0.77 - - - Dry Basis  

I I 

CUMULATIVE 
Wt. ”/o R .M.% P s h %  S. % . 

Size 

F r a c t i o n  Wt. % A s h %  S.  % * 

76.5 0.7 58.1 0.62 76.5 58.1 0.E2 A . D . B .  

76.5 - -  58.5 0.62 76.5 58.5 0.62 D.B. 

23.5 ~~ ~ ~~~ 0 .6 32.2 1 .13  __ 100.0 52.0 

?4 x 6 5  * -  

0.74 A . D . B .  

1 m x o  23.5 - -  32.4 1 .14  100.0 52.4 0 - 7 4  D.B. , 

5 .  G .  

-1.40 

-40-1 .50 

1 .50-1 .60 

$1 .60 

C u  mu 1 a t  ive 
Wt.% R.M%!Ash  % V .M% F . C %  S.% wt. % Ash % ’  

30.5 1 * 2  6.0 30.9 61.9 1.20 30.5 6 . 0  A . D . B .  

30.5 - - 6.1 D.B. 31 .2 62.7 1 .21 30.5 6.1 

2 .0  1 . 2  14.2 27.9 56.7 1 .16 32 .5  6 .5  A . D . B .  

2 . 0  - - 14.4 28.2 57.4 1.17 32 .5  6 . 6  

1.s. - -  I . S .  - -  - -  - -  3 2 . 5  6 .5  A . D . B .  

D.B. 

- 
32.5 6 .6  D.B. - -  - -  - -  - -  - -  - -  

67.5 1 . 2  81.6 - -  - -  - -  100.0 57.2 A . D . B .  ’ 
67.5 - -  82.6 - - - -  100.0 I 57.9 I D . B .  I - -  

ES.1, 

9 

- 

P %  D I L A T A T I C N  TESTS 
on 

Coal 
Softening Max. Di l .  Maximum Maximum 

OC) Temp.(OC) Contr. % Di l .  % G. No. Temp.(-_ ~. - --- __ 

0. (220 



Warnock Hersey Professional Services Ltd. 

P..M.% 

0.7 
- -  

ELCO MINING LTD. 

Ash"/, V.M.% F.C.% S.% H . G. I .  REMARKS 

70.2 1 1  .8 17.3 0.66 53.9 A ir Dried Basis 

70.7 . 11.9 17.4 0.66 - -  Dry  B a s i s  

CORE SPWF'LE ANALYSIS 

SIZE / RAW ANALYSES 
I 

. CUWULATIVE 
Wt. % R.M.% A s h %  S .  % 

wt. % A s h %  s. % 

0.59 A . D . B .  90.0 0.7 72.0 0.59 90.0 72.0 

90.0 - -  72.5 0.59 90.0 72.5 0.59 D.B.  

r 10.0 0.6 43.6 0.85 100.0 69.2 0.62 A.D.B. 

*b- 

10.0 - -  

H o l e  No. e R 77 - 13 - 6 Lab. No. : 77 - 3009 Date. Apr i l  5, 1977 

HEAD RAW ANALYSIS I 

43.8 0.86 100.0 69.6 1 0.62 D.B.  I 

l'" 

1 .I4 

1.15 

1 .07 

1.08 

Size 
Fraction 

- -~ 

Cumulative 

Wt. "/o A s h %  

6.8 4.1 

6.8 4.1 

8.1 5.6 

8.1 5.7 

?4 x 65 

6.8 

6.8 

1.3 

1.3 

, 1 . 1  

I .I 
90.8 

90.8 
T-- 

6 5 x 0  

I 

0.7 4.1 31.6 63.6 

- -  4.1 31 .9 64.0 

0.9 13.8 24.7 60.6 

_ -  13.9 24.9 61.2 

0.7 25.4 - -  

25.6 - - 

0.7 76.4 - -  - -  
_ _  76.9 - - - -  

_ -  
_ -  _ -  

. . ~  - .  ~ __-_ - 

COMPOSI-rE yi x 65 t n  FLOATS C3 1.50 C.G., A . D . B .  
-~ .-__.__ 

P % DILATATICN TESTS 
on 

E'S.1. Softening Max. Dil .  Maximum Maximum 
Coal 

~ . _ _  G. No. Ternp.(OC) Temp.(OC) Contr. % D i l .  % 
.. . ~ ~ 

9 0.027 

5 .  G .  

-1 .40 

.40-I .50 

-- 
1.50-1 .60 

$1 .60 
L 

SINK - FLOAT ANALYSIS: 2" x 65 tV 

- -  1100.0 I 70.1 
I I 

IlOO.0 1 70.6 - _  

A .D.B.  

D.B. 

A .D.B.  

D.B.  

A.D.B. 

D.B. 

A .D .B .  

D. 9. 



c 
Wornbcl; Hersey Professional Services Ltd. 

2 

HEAD RAW A N A L Y S I S  

P..R/l.% Ash% V.M.% F . C . %  S . %  H. G. I .   REMARK^ 
0.6 71 .4 1 1 . 1  16.9 0.48 53. A i r  Dried  Basis 

- -  71 .8 11.2 17.0 0.48 - - -  D r y  Bas i s  - 

I SIZE / RAW ANALYSES 
4 

wt. % 

93.0 

93.0 

- 7.0 
7.0 

Size 
Fraction 

2 x 65 

I 

CUNU LAT IVE 
R.M.% Ash% S.  % 

Wt. % A s h %  S .  % 

0.5 73.0 0.43 93.0 73.0 0.43 A . D . 8  

_ _  73.4 0.43 93.0 73.4 0.43 D.B. 

0.6 48.1 0.81 100.0 71 .3 0.46 A.D.B 
- _  48.4 0.82 100.0 71 .6 Os46 D.B. 

5 .  G. wt.% ‘-% 
Cu mu1 a t  ive 

wt. % I  Ash % 
- 

0.92 9.0 A . D . B .  

7.7 

7.7 
-1.90 

;.:3 1 8.9 19.0 D.B. 1 
10.6 11.8 A - D - B -  

10.6 11.8 D.B. 

0.6 7.5 28.9 63.0 

- -  7.5 29.1 63.4 

.40-1 .50 

1.50-1.60 

+1 .60 
L._ 

1.2 0.6 18.5 24.1 56.8 

18.6 24.3 57.1 1.2 
1.7 0.6 26.4 - _  
1.7 - _  26.6 - _  - _  

~ 

-- 
--- 

- _  

- -  _ _  89.4 0.6 78.0 

89.4 - _  78.4 - _  - _  

- -  

- -  
100.0 71.0 A.D.B. 

100.0 71.3 D. B. 
-1 

* - -_ -__- 

COMP@C:ITE %’I x 65 m FL-OALITS @ 1.50 S.G., A . D . B .  
__ _ _  --___- - -_ 

mLA- rA  r I c N  I IS T S  
-. 

P %  
on 

Coal ES.1. Softening Max. Dt1. Maximum Maximum 
G .  No. Temp.(%) Temp.(OC) Contr. % Dt l .  % ___ -- -__-- 

8% 0.053 



b 

Warnock Hersey Prafmslonal Services Lt rc 

7 
SIZE / RAW ANALYSES 

4 I 

. CUMULATIVE 
, 

Wt. % R.M.% A s h %  S. % Size 

Fract ion Wt. % A s h %  S .  % 
* 

89.2 0.7 67.0 0.52 89.2 67.0 0.52 A.D.B; 

89.2 - -  67.5 0.52 89.2 67.5 0.52 D.B. 

10.8 0.8 65.0 0.55 100.0 66.8 0.52 A.D.B. 

10.8 

% X G 5  ’ -  

65 x 0 
0.52 D.B.  - -  65.1 0.55 100.0 67.2 - 

ELCO MINING LTD. CORE S P W I ’ L E  ANALYSIS 

Date. Ap r i l  5, 1977 - Hole No.. R 77-13-8 Lab. No. :77 - 3011 

b* 
HEAD RAW ANALYSIS I 

P %  
on 

Coal 

5 0.030 

DILATATICN TESTS 

Softening Max. Dtl .  Maximum Maximum 

~.-___ Temp.(OC) - -  - - Temp.(OC) - - - -- Contr. % _.-- D i l .  ~. % G. No. 

S.% 
ir Dried Basis 

0.52 D r y  B a s i s  _ -  20.0 

SINK - FLOAT ANALYSIS: 2’’ x 65 AA 
1 Cumulative I 

l’.% Iwt. % I Ash %I F . C %  A s h %  V.M$ 

9.7 I 23.6 0.97 I 0.6 I 9.7 I A.D.B .  0.6 0.6 
-1.40 

0.6 - -  

4.8 0.5 
4.8 - -  

.40-1 .50 

66.1 

66.5 

56.9 

9.8 I 23.7 9.8 D.B. 

A .D .B .  21.2 
21.4 57. -1 0.86 5.4 

9.9 - -  

22.8 D.B.  

A.D.B.  

D.B.  

A . D . B .  

D. B. 

27.4 

27.5 

66.4 

66.9 

1 .50-1 .60 w *- I I 
I 1 

- -  _ _  I l o o . 0  



FVarnodk Hersey Professional Services Ltd. 

P..M.% Ash% 

0.7 25.3 

- -  25.5 

CORE SAMt'LE ANALYSIS ELCO MINING LTD. - 

Hole No.. R77 - 13 - 9 Lab. No.. 77 -- 3012 Date. Apr i l  5, 1977 

V . M . %  F . C . %  S . %  H.G. I .  REMARKS . 

21.4 52.6 0.57 94.1 A i r  Dried Basis 

21 . 6  52.9 0.57 - - -  D r y  Basis 

I 

-4 

4 

Wt. % 

60.4 

Size 
F rac t i on  

L_ 2 x 6 5  - 
60.4 --- 
39.6 

65 x 0 .' 

R .M.% 

0 . 6  

- -  

0.6 

I------ SIZE / RAW ANALYSES 1 
A s h %  

33.3 

33.5 

15.3 

15.4 

I I I I 
1 

~ CUMULATIVE 

Wt. % A s h %  S.  % 
S .  % 

0.51 60.4 33.3 O * S 1  A .D .B .  

0.51 60.4 33.5 0.51 D.B. 

0.63 100.0 

0.63 100.0 26.3 0.56 D.B. 

26.2 0.56 A.D.B. 

Wt.% 

43.7 

43.7 

R.MS/,j Ash % 

1 . 1  5 .0  

- -  5.1 

1 1 39.6 I -  - 

25.4 68.5 0.62 

25.7 

22.8 

23.1 

- -  

69.2 0.63 

60.7 0.58 

61.4 0.59 

_ -  - -  

v 

- -__ - - - - - - - 

COMPOSITE x 05 m FLOATS @ 1.50 S . G . ,  A.D.B.  ---____ 
DILATA r lCN TESTS 

175.1. Softening Max .  Di l .  Maximum Maximum 
Coal 

- Ternp.(OC) ~ -.-__ Temp.(OC) __ Contr .  - - % Dtl.  -_ % G. No. 

0.009 

rd I T V.M% F.C.% S . %  
Cumulative 

S. G .  
I I 

A . D . B  
-1 .40 

43.7 15.1 D .B .  

8.4 I 1 .1  I j 5 .4  52.1 16.7 A.D.B.  1 .40-1 ,50 

1 .50-1 .60 

15.5 52.1 16.8 D.B .  

A.D.B. 23.0 

23.2 

Jz2L 

D.B.  

I A.D.B.  
I 

-40.8 0 9 
+1.60 

4 
40.8 1 - - 68.1 



B. 'IYornoGk Hersey Yrofessronal3erviccts Ltd. 

p..M.% 

0.9 
- -  

Ash% V.M.% F . C . %  S . %  H . G . I .  REMARKS, 

73.8 12.3 13.0 0.47 47.0 A i r  D r i e d  Basis  

74 .5  . 12.4 13.1 0.47 - - -  Drv Basis 

I - -  

76.9 

77.5 

~~ 

Q .  43 89.3 76.9 0.43 

0.43 89.3 77.5 0.43 

56.8 

157.2 

0.75 100.0 74.7 0.46 

0.76 100.0 75.3 0.46 

5 .  G .  
- __- 

-1 .40 

1 .40-1 .50 

1 .50-1 .60 

$1 .60 

8.6 

'Oe9 

11.0 

14.8 
14.9 

76.1 

76.7 

D.B .  

A . D . B . ,  

D.B. 

A.D.B.  

D.E. 

A .D .B .  - 
D .B .  

.) 

F . S . I .  

8% 0.015 

DILATATICN TESTS 

Softening Max.  Dt1. Maximum Maximum 
Temp.(%) - .  Temp.(OC) - - Contr .  % ~ D L ~ .  % G. No. 

I 
_____  -- 

I HEAD RAW ANALYSIS 
r 

SIZE / RAW ANALYSES 
1 I I I 

Size  
Frac t ion  

I 

wt. % R . M . %  

89.3 0.8 A.D.B  

D. 8 .  89.3 

10.7 0.7 A.D.@ 
65 x 0 

10.7 D. B 

SINK - FLOAT ANALYSIS: 2" x 65 A/' I -117- R . M % # A s h %  V.M% F . C %  
Cu mu 1 a t  ive 

A.D.B.  

vvt .% S.% 

0.96 

0.97 

2.6 

2.6 

3 . 3 
2.6 

0.7 0.93 

0.94 
-___ 

0.7 _ -  1 20.0 3.3 

4.3 
4.3 

100.0 

100.0 
____ 

1 . o  
1 . o  
95.7 

I -  - - -  

0.7 I -78.9 
8 I 

95.7 

H- 



4 Wacnock Hersey YroreSSionOl3ervices I-td. 

E.Rn.% Ash% V.M.% F . C . %  

0.6 62.7 12.7 24.0 

- -  63.1 12.7 24.2 

ELCO MINING LTD. 

S.% H .  G. I .  R E M A W S  

0.41 67.7 A i r  Dried Basis 

0.41 - -  D r y  Basis 

CORE SAWF'LE ANALYSIS 

< 

Wt. % R . M . %  Size 
Fract ion 

90.2 0.5 

90.2 - -  

9.8 0.5 

9.8 - -  

% X 6 S  - -  
- 

65 x 0 

k"" 

I 
. CUMULATIVE 

Wt. % A s h %  S .  % 
A s h %  S .  % 

68.8 0.35 90.2 68.8 0.35 A . D . B .  

69.2 0.35 90.2 69.2 0.35 D.B.  

1 1  .8 0.91 100.0 63.2 0.40 A.D.B.  

11.9 0.91 100.0 63.6 0.40 D.B. 

Ib 

- -- - - - _ _ _ _ _ ~  

COMPOSITE p x 65 m FLOATS @ 1.50 S . G . ,  A.D.B .  _- 

P %  DILATATlCN TESTS 
on F . C . I .  Softening M a x .  D i l .  Maximum Maximum 

Coal 
Temp.(OC) . _ _ _ _  Temp.(OC) - -- Contr. - % D i l .  % G. No. 

9 0.016 

Hole No: R 77 - 13-1 1 Lab. N o .  : 77 - 3014 Date. A p r i l  5, 1977 

- 

c .  G .  

-1.40 

1 .40-1 .50 

1.50-1.60 

+1 .60 
L .  

SINK - FLOAT ANALYSIS: v' x 65 W 

1 I I 1 1 
I at.% R . M % !  Ash % V.M.% F.C% 

20.0 1 . I  4 . 3  30.6 64.0 

20.0  - -  4.3 30.9 64.8 

1.7 0.8 13.8 28.1 57.3 

1.7 - -  13.9 28.3 57.8 
- 

_ _  - -  78.3 0.7 133. 3 

78.3 - -  83.8 - - - -  
F 

S.% 

0.89 

0.90 

0.86 

0.87 

- -  

I - -  

, - -  , 

Cumulative I 
4 

A . D . B .  

21.7 5.0 D . B .  
I I 

21.7 I 5.0 I A .D .B .  - 
1 

100.0 



L Warnock Hersey Professional Services !.Ad. 

P..M.% Ash% 

0.5 76.9 
- -  77.3 

CORE SPIt,'F'LE At\IALY,CI,C ELCO M I N I N G  LTD. .._ 

H o l e  No: R 77- 13-12 Lab. No.: 77 - 3015 Date .  A p r i l  5, 1977 _ -  

_- 
V.M.% F . C . %  S.% H . G .  I .  RENmARtfS 

9.4 13.2 0.28 78.1 A i r  Dried Basis 

9.4 ' 13.3 0.28 - -  D r y  Basis 

r" 

t 

Wt. "/o Size 
Fract ion 

x x 65 
95.7 

95.7 

4.3 

4.3 

-~ 

6 5 x 0 .  
- 

"d 

. CUfVULATIVE 

Wt. % A s h %  S.  % 
R . M . %  A s h %  S. % 

0.4 78.4 0.26 95.7 78.4 A . D . B  

- -  78.7 0.26 95.7 78.7 0.26 D . B .  

0.5 45.1 0.64 100.0 77.0 0.28 A . D . B  

- -  45.3 0.64 100.0 I 77.3 I 0.28 D.6,  

4.3 

4.3 

16.9 

17.1 

I . S .  
- -  -- 

28.0 66.7 

28.3 67.4 

23.0 59.3 

23.1 59.8 
- -  - -  

- -  _ _  

5 .  G .  

5.2 

5.2 

5.2 

5.2 

100.0 

100.0 

-1.40 

.40-1 .50 

--- 

1.50-1 .60 

5.3 A.D.B.  

5.3 D . B .  

5.3 

5.3 D.B.  

74.9 A.D.B.  

A.D.B. 

75.3 D.B. 
$1.60 

L__. 

F %  
on 

Coal F . S . I .  

9 0.004 

S I N K  - FLOAT ANALYSIS: 2" 

i 

-___ 
DILATATICN TEST-S - 

S o f t e n i n g  Max. Di l .  Maximum Maximum 

Ternp.(OC) - - - .. _______ Temp.(OC) ~ Contr. % _____ Dil .  % G. No. 

\ny.%1 R . M ?  

+-;*- 

34.8 I "'" ~~ 

94.8 

A s h %  I 1  V.M.% F.C;  

x 65 

S,% 

0.95 

0.96 

0.89 

0.90 

- -  

A . D . B .  



Warnock Hersey Professional Services Lfd. 

- 

ELCO MINING LTD. 

25 .0  

CORE SAW F )L_E ANALYSIS 
.- 

67.7 ir D r i e d  Basis 22 .8  51 .6 0.87 

Hole No: R 77 - 13-13 Lab. N o . :  7 i  - 3016 D a t e . A p r i l  5, 1977 - _ _  
- __I_ I 1 I 

25.1 1.22.9 1 52 .0  I 0 .88 - - - Dry  Basis 

E. M . % p 
- -  

Ash% 

26.3  

26.4 

22 .0  

22.1 

I 
I 

. CUWULATIVE 

Wt. % A s h %  S .  % 
S. % 

0.89 79 .8  26 .3  

0.89 79 .8  26.4 0.88 D. B. 

0.92 100.0 25 .4  0.90 A.D.8 ,  

OS8' A .D .B  

0.92 100.0 25 .5  0.90 D.B. 

A s h %  V.M.7 
Cu mu 1 at  ive 

Wt. 7L Ash % 
4 

54.8 7.2 

54.8 7 . 3  

62.9 8 . 8  

62 .9  8 . 9  

71 . 4  1 1 . 1  

71 .4  11 .2  

100.0 26 .2  

100.0 26 .5  

A . D . B .  

D.B.  

A .D .B .  

D.B.  

A.D.B.  

D.B. 

A .D .B .  

D . 8 .  

Softening 

~ __- 
Max. Di l .  Maximum M a x i m u m  

G. No. Teinp.(OC) Temp.(%) - __ - __ . - 

0.030 

-~ Cont r .  % D i l .  % - - - - __ 

SIZE 
I 

Wt. % I C; i ze  
F r a c t  icm R.M.% 

I 

0 . 4  
?4 x 65 

6 5 x 0  
20.2 

0 .4  
- -  

S I N K  - FLOAT ANALYSI: 
-_. 

m't .% F.C.%I s.% R.M56 5 .  G .  

-1.40 

.40-1 .50  

1 .50-1 .60 

$1 -60 
- .  

54 .8 1 . o  7 .2  1 29.4  

54.8 

8.1 

8 . 1  

-__ 

- -  

0.9 

8.5  0.8 

8 . 5  

2 8 . 6  

28 .6  
-- 

28.4 

0.9 

a 
, 



Worrrock Hersey Proksslonal Services Ltd. 

HEAD RAW ANALYSIS __ 
p..M.% Ash% V.M.% F . C . %  S.% H . G .  I .  REN'ARKS 
0.7 61 . 2  12.7 25.4 0.40 74.0 ,Air Dried Basis 

1- 'I 

j -  SIZE / RAW ANALYSES 

Wt. % R.M."/, A s h %  S. % - -  

4 

C U W U  LAT IVE S i z e  

Frac t ion  LVt. % A s h %  S. % 
* 

90.6 0.6 65.0 0.37 90.6 65.0 0-37 A.D.B, 

90.6 _ _  65.4 0.37 90.6 65.4 0.37 D.B. 
x x x 5  . 

61 .7 0.39 A.D.B. 29.6 0.63 100.0 9.4 0.6 
65 x 0 -. 

I 9.4 _ -  29.8 0.63 100.0 62.0 0.39 D.B. 

67.1 

68.0 

64.9 

65.8 

- -  

~ 

0.70 

0.71 

0.62 

0.63 

- -  

.40-1 .50 

1.50-1.60 

$1 .60 
L__L 

6.8 

6.8 

2.1 

2.1 
71 .4 
f----- 

71 .4 

- - 26.5 

26.5 

28.6 

28.6 

100.0 

100.0 

~ -- 

A.D.B.  - 6.6 

6.6 D.B .  

7.7 A.D.B.  

7 . 8  D * B .  

64.6 A .D.B.  

65.1 0 . B .  

.__ 

ES.1. 

-_ 

8% 

P %  DILATATICN TESTS 
on 

Coal Softening Max. Di l .  Maximum Maximum 
Ternp.(OC) Temp.(OC) Contr. % Oi l .  % G. No. - -- __-- - -- - 

0.026 

SINK - FLOAT ANALYSIS: 2' x 65 

I 1 1 
iv 

Cu mu 1 a t  ive I 
c G .  1 wt .% 1. R . M %  

1.2 5.3 26.4 .a* 19:7 
-1 .40 

26.7 5.3 

10.3 23.5 

1 0 . 4  23.8 

0.7 22.1 

0.8 -- 87.4 

88.1 



L Warnock Hersey ProkssionalI)ervices Ltd. 

p..M.% Ash% 

52.6 0.6 

- -  52.9 

1 

~ 

V.M.% F . C . %  S.% H , G.  I .  REVARK.6 

14.8 32.0 0.55 69.8 A i r  Dr ied Basis 

14.9 32.2 0.55 _ _ -  D r y  Basis 

ELCO MINING LTD. 

Size 
Fract ion 

X X 6 5  
--- 

65 x 0 

CORE SPh/PLE ANALYSIS 

CUNU LAT IVE 
Wt. % R.M.% A s h %  S.  % 

wt. % A s h %  S .  % 

90.4 0.5 55.9 0.47 90.4 55.9 0-47 A.D.8; 

90.4 

9.6 

9.6 - L  20.5 0.91 100.0 52.8 0.51 D.B. 

0.47 D.B. 

0.51 A .  D. 8. 

. -  
_ -  56.2 0.47 90.4 56.2 

100.0 52.5 0.91 0.4 
~ -~ 

20.4 
~- ~ . ~~_--_______ 

f l  

0.6 
-1 .40 _ _  

Hole No: R 77 - 1:i-15 Lab. No.: 77 - 3018 Date. Apr i l  5, 1977 _- -- 

I I 

4.7 

4.7 0.99 

0.93 

66.7 

61 .0 - 

I SIZE / RAW ANALYSES I 

D . B .  

A .D .B .  

30.7 4.7 

35.2 6.0 I .40-1 .50 

1.50-1.60 

SINK - FLOAT ANALYSIS: 2'' x 65 RT~ 

4.5 0.6 14.9 

4.5 - -  15.0 

1.8 0.5 27.4 

27.5 

- 

- 
Y-- 

1 . 8  - -  

+1 .60 
* 

63.0 0.8 - 83.4 
''----- 

63.0 - - 85. I 

V. M.7 

28.4 

28.6 

23.5 

23.6 

- 
I 1 Cumulative I 

66.3 I 0.98 I 30.7 I 4.7 I A . D . B  
I I I 1 -  

A.D.B .  

- _  

~- __ __ - - 

COMPOSITE 2'' x 65 m FLOATS @ 1.50 S . G . ,  A.D.B.  __  __ ~ ~ _ _ _  
DILA-TATICN - r  t - 5 ~  s 

ES.1. Softening Max. Di l .  Maximum Maximum 
Temp.(OC) Temp.(OC) Contr. % Dtl. % G. No. ..-_. ___ ~- - __ ~. 

0.011 e 
! 

- -__ I_------ - 



h 

Warnock Hersey Professional Services Ltd. 

i 

-- 

HEAD RAW ANALYSIS 

P..M.% Ash% V.M.% F . C  % S.% H . G . I .  REMARKS 

0.8 62.0 13.4 23.8 0.54 62.2 A ir Dried Basis 

_ -  E2.4 13.4 24.2 0.54 - - - Dry Basis 

, 

wt. % R.M.% A s h %  S .  % 

92.1 0.6 65.2 0.52 

92.1 - -  65.6 0.52 

38.6 0.79 

0.79 38.8 

7.9 0 .6  

7.9 _ _  

1 I 

C U W U L A T I V E  - 
wt. % A s h %  S.  % 

92.1 65.2 0.52 A .D.6  

92.1 65.6 0.52 D.B. 

100.0 63.1 0.54 A.D.B 

100.0 63.5 I 0.54 D.B. 

-- 
F %  
on 

Coal E 5 . 1 .  

9 0.01 8 

- 

DILA7-KT I C N  -r t S - E  

S o f t e n i n g  Max.  Di l .  Maxinium Maximum 
Ternp.(OC) __  ~ -_ Temp.(%) _ _  - __ - Contr. - % D i l .  ___ % G. No. 

Size 
Frac t i on  

?4 x 65 
~~ 

65 x 0 

T ANALYSIS: 2'' x 65 M, SINK - F L O /  

Wt.% R . M %  & ,Ash% V.M3 

- 6.4 -I- 25.5 

Cumulative 
S.% S .  G .  F . C 3  

67.5 

67.8 
-___ 

wt. % A s h %  

6.4 

14.5 6.5 

A.D.B. 1 0.86 

0.86 
-1 .40 

14.5 I - -  D.B. I I 

61.1 A . D . B .  I 6.1 3.6 

6.1 - - 
.40-1 .50 

A.D.B. 

61 . 5  

24.5 I 12.0 
1 .50-1 .6C y 

100.0 

81.5 - -  
- I A . D . B .  cj +l  .6C 
- 82.01 - - 



C L I E N T :  WARNOCK H E R S E Y  

PROJECT: DILATATION TESTS * I 

SAMPLE : -8 Mesh, 1.50 S . G .  Composite DATE: Apri1/77 
Float 

5 Softening T e m p . ,  PBaxirnum D i  latation/Contraction Temp. 

a r e  corrected w i c h  factor = 6/5 



b 

Warnack Hersey Professional Services Ltd. 

P..R/'.% Ash% V.M.% F.C.% 

0 . 8  37.4 20.1 41 .7 
- -  37.7 20.2 42.1 

CORE SAhrF'LE ANALYSIS 

S.% H. G. I .  REMARKS 

0.45 91 .3 A i r  D r i e d  B a s i s  
0.45 - _  Dry B a s i s  

ELCO MINING LTD. 

A s h %  

H o l e  No.: R 77-15-1 Lab .  No.: 77 - 3020 Date. A p r i l  5, 1977 

CUMULATIVE 
S .  % 

Wt. % I A s h %  S .  % 

39.8 
40.0 

16.3 

16.4 

0.44 92.6 39.8 0.44 A.D.B .  

0.44 92.6 40.0 0.44 D.B .  

0.60 100.0 38.1 0.45 A.D.B. 

0.60 100.0 38.2 0*45 D.B.  

7.4 
7.4 

6 5 x 0  
0.7 
_ _  

- 

HEAD RAW ANALYSIS 

~- 

SIZE / RAW ANPLYSES - __- I I 

F S i z e  r a c  t ion lw .  "/o I R . M . %  

-1- 
X X X 5  I&- 92.6 

-[- - 
---- 

SINK - FLOAT ANALYSIS: 21' x 65 W. 

Cumulat ive !I Wt.% R.  M%i As11 % 
46 

V.M.% F.C.7 GT-L S. G .  Ash % 
0.72 46.4 c 3.9 A . D . 8  

-1.40 :;:; 164.7 
61 . G  

4.0 D . B .  

-12.9 0.56 153.3 5.1 A.D.B .  

D.B.  
.40-1 .50 

__ 1- 

1 .5@-1 .60 

t l  .GO 

1:::. 1 5.2 24.6 162.3 

5 . 9 A.D.B.  

6.0 D.B.  

137 . 5 i , ' . 9  A.D.E .  

D. E3. -7::. 7 1 - -  _ -  37.9 





/ 

C L I E N T :  WARNOCK HERSEY 

PROJECT: D I L A T A T I O N  TESTS * l 

F" 

!- 

; I -  

- /  
i 

F 

SAMPLE : -8  Mesh, 1.50 S.G. Composite DATE: A p r i 1 / 7 7  
F l o a t  

2; S o f t e n i n g  Temp.,  Kaxinurn Dilatation/Contraction Temp.  

& r e  corrected wi:h f a c t o r  6/5 
Birtle y Engineering 
S u h r r d i r r y  o l  G r r s i  L'/,-st S t e e l  lndvrfrrer  



SIZE 
F R A C T I O N  

I 

WT. % 1 R.11. 2 
i 

i 
$ 6 5 M  x 0 

___ 
1 CU?,ULAT I V E  

s .  8 WT. 2 PlSti 2 1 s .  % ASH 2 ,'::: 1 1; 1 5 4 . 3  1 0 . 6 0  

54 .8  0.61 
6 . 8  j 0.8 1 8 . 7  I T 2 -  
6 . 8  I 18.9 1 . 0 3  

9 3 . 2  5 4 . 3  1 0 . 6 0  

9 3 . 2  54.8 1 0.61 D.B. 1 
1 0 2 T L  A . D . 3 .  9 1 -n--. -PI-- 

100.0 - 51 .9  

100 .0  5 2 . 4  1 0 .64  D . B .  

#- 

r - - - - z  -- 

f 

F . S .  I .  

8 1 /2  

sc S . T .  L M . D . T .  c o r r e c t e d  w i t h  f a c t o r  6/5 
Girt le y Engineering 
S t / h c r r i r r r y  of Great We;t S l e d  lndusirtes 

D I L A T A T I O N  T C S l  ( I n i t i a l  Tcnlp.=32O0C) 
-- -__ 

r c p i i ~ ~  : v \ x .  D I L .  ;+?XIMJM i'ir\X I i t lUf1  
G .  N O .  DIL. 2 

457 25 335 1 .126  

P :< 
0 ;\I 

: E ; 1 P . ; ' ( ' C )  T E M P . " ( " C )  CONTR. 2 

0 . 0 5  3 5 2  



I 

I 

! 
i Date 
I 

I 
I 

I 

I 

1 Drawn j 



/ 

_- -------I ---- 

h 

I 

-1.40 

1.40-1  .50 

1 46.6 
1 46.7 

0.8 I 8.7 
I 8.7 

I 

29.8 I \  1 ,/ 59.8 i 1 . 1  

8-7 1 D.S. 

A . D . B .  

30.1 1 1 59.9 - 
70.7 \ i 100.0 
71.6 / I  I \  11oo.o 

1 . 2  

33.9 1 D.B. 

F . S .  I .  

0 . 0 3  35 3 9 
n 

9: S.T. 6 M . D . T .  corrected with factor 6/5 
Bir t /e y E rig in e e ring 
Siibrirlrar). o f  GrPaf West Steel Induslries 



I 

I 

i 
I 

i 1 Dc ie  

TEST I I 

I Drawn 
I i I 



t t1 E A C R A ':/ ;', i! ;\ L '! 5 I S 

s .  2 H . G .  I .  R E ?!A R iCrS 1 R . M .  2 1 A S H  ;: \!..PI. F.C. 

0 . 8  ~ ~ _ _ _ _ _  41.4 1 17.9 39.9 0 .65  77 1 A i r  D r i e d  B a s i s  

0 . 6 6  I Dry Basis 4 1 . 7  1 18.0 40.3 - -  . 

S I Z E / R A ! * I  A N A L Y S E S  i 

CblliJLAT I V t  

--> 

1 . 1  27.3 0.75 -- 6.1 
6.1 27 .6  0.76 0.66 

I 
' 1  

f 
A . D . B .  I 
------I 

D . B .  1 
A . 6 . B .  1 
D . B .  ~ 1 

1 - I IYIu. - . IpcI I I  - 
C 0 I 1  P 0 S I 1 I _  I / i i "  x 65X F L 0 A T S 3 1 . 5 9  S.G., A.D.B. 

______._ - r - - - i - - - -  

#- 
8 1/2 0.02 364 45 7 26 

i 

.'- S.T. & M . D . T .  c o r r e c t e d  w i t h  f a c t o r  6 /5  

KAX I i4UiZ 
D I L .  % 

203 

G .  NO. 

1.096 

Birt le y Engineer ing 



i i I 

i 

I 

1 Drawn I 

I I 
I 
! 

i i i ! i 

I 

--- __ ------- - ____._ 
-- 



Lab .  No. 8723 D A T E  : Apr i 1 / 7 7  H O L E  N O .  : R - 7 7 - 1 5 - 6  -. - 

ti E A D R A ';I A Id A L '! 5 1 S 1 R.M. 8 A S H  V . M .  X F . C .  % s .  2 H . G .  I .  RE MA R i(rS 

0 . 8  6 3 . 7  12 .9  22 .6  0 . 4 5  57 A i r  D r i e d  Basis 
Dry Basis 64 .2  1 3 . 0  2 2 . 8  0 . 4 5  # 

- -  

I I : i i E T I O N  ~ WT. % 

9 4 . 4  

I 
CU i lULAT I V E  

i 

0 . 9  6 4 . 7  0 . 4 4  9 4 . 4  6 4 . 7  0 .44  A . D . B .  1 
R . M .  2 A S H  % 5 .  % \.IT. % ASH 2 s .  2 

-- 

- I .!I0 i 

9 4 . 4  I ]1/4"  x 6 5 M  

5 . 6  1 . o  
6 5 M  x 0 4 5 . 6  
i 

1.40-1  .5O 

1.50-1 .60  

9 4 . 4  6 5 . 3  D . B .  1 
42.2  0 . 6 5  100 .0  6 4 . 0  I 0 . 4 5  D . B .  1 

--- 6 5 . 3  0 . 4 4  
4 1 . 8  0 .64  100.0 6 3 . 4  1 0 . 4 5  ~ 3 . a .  j 

+ 1  .6G 

CUI'iULAT I \IE 

WT. % R.I .1 .  ' ! , A S H  2 

1 3.5  
3 . 5  

11.8 

1 2 . 0  

V . M .  ?6 F . C .  % S .  2 IWT. 2 I A S H  2 
2 5 . 8  6 9 . 7  1.00 1 '1 . l'i [i . - 

-- - -1- -. _ _ _  
2 4 . 4  6 2 . 5  0 .91  A.D.B. 
2 4 . 7  6 3 . 3  0 . 9 2  I 1 0 . 9  5 . 6  1 D.B. 

___ 26.1 76 .4  1.01 8 . 2  

fi S . T .  & M.D.T.  c o r r e c t e d  w i t h  f a c t o r  6/5 
Birtle y Engineering 

1 . 1  2 6 . 4  

Subcidiary of Great West Steel lnduscrrer 

yi 1 2 . 6  8 . 4  )r 
1 . 7  2 6 . 7  1 12 .6  

8 7 . 4  0 . 9  7 1 . 9  / 100 .0  

8 7 . 4  7 2 . 6  \ 100.0  

8 . 5  1 m:B. 63 .9  
6 4 . 5  D . B .  

C 0 ?'I P 0 S I 1' E 1/4"  x 6511 F L 0 A T S @ 1.50 S.G., A.2.B. 

P2 D I L A T A T I O N  T E S T  ( I n i t i a l  Ternp.=32O0C) 
M A X .  D I L .  t ) I A X l / . i U M  MAX I MUt1 

F . S .  I .  

9 

3 TEMP: ( O C )  CONTR. % D i L .  2 

0 . 0 3  363 452 2 3  2 59 1.101 
I 



.__ 
I 

,I ' -- 

d". 

I 

I I 

j Title i i)c;e I 

f 
I 

1 I 
f D:awn 
I 

i 1 
L i I 



E L C G  ;'I I >; I : t G  L T D .  
c___-___I_ 

C O R E  SAf'i i 'Li /'<:IALYS I S 

H O L E  N O . :  R - 7 7 - 1 5 - 7  L a!3.- No. 8724 D A T E  : Apr  i 1 /77  

i i E r A D  R A ! . I  A N A L ' ! ! ,  I S 

R . 1 4 .  8 A S H  % V . M .  2 F . C .  8 s .  :: H.G. 1 . .  R E  MA RI(5 

1 .6  2 5 . 8  2 0 . 6  5 2 . 0  0 . 4 7  87  A i r  D r i e d  Basis 
i 26 .2  2 0 . 9  52 .9  0 . 4 8  -- Dry Basis  

4 . 0  1 2 4 . 0  1 7 0 . 3  
4 .1  24 .4  1 7 1 . 5  

1 4 . 5  2 0 . 9  I 63 .4  

S l * N I < - F L O A T  A N A L Y S I S :  1 / 4 " x 6 5 M  i 

0 . 6 6  I 5 5 . 2  4 . 0  !--;J:n n .  
0 . 6 7  1 

55 .1  1 k: __ 
I i l  'I -.j' 

0 . 5 3  1 6 2 . 4  A.D.B 

-- 

1 7 . 2  
1 4 . 7  1 2 1 . 2  

2 5 . 0  
\ 

l-77 1 A O - 1  . 50  ~ ~~ 

64.1 0 . 5 4  1 6 2 . 3  1 5 . 3  D . B .  

/ I  6 5 . 3  6 .1  A . D . B .  
/ 

1 2 . 9  
2 5 . 3  I 1 .50-1 .60  1 2 . 9  I 65.2  , 6 . 2  3 . 0 .  

R . 11 . % 

100.0 

1 . 7  

3 1 . 0  

1 . 2  

F.S.  I .  

8 

1 . 1  

- 

P 2  D I L A T A T I O N  TEST ( I n i t i a l  Ternp.=32O0C) 

S O F T E N I N G  M A X .  D I L .  MAXIMUi.1 M A X  I MU11 
ON 

TEMP.+: ( " C )  TEMP.;': ( " C )  C O N T R .  % DIL. % G. N O .  
C O A L  

0 . 0 3  3 72 457 23  16 0 .982  
1 7 

1 . 1  

I C U M U L A T I V E  I 
ASH % 1 V . M .  8 I F.C. S .  2 1-1 

A S . T .  G M.D.T. cor rec t ed  w i t h  f a c t o r  6 / 5  
Birt le y Engin e e ring 
Sir6,srrlrary of Great West  Steel lndustrres 



1 Daie 1 Ti:’e 
i 1 

, 
I 
I i i 

Drawn 



L 

S I Z E / R A \ s !  A N A L Y S E S  --- I 1 
s . 2  

' 1 CUiliJLAT I V C  

IJT. 5 A S H  5 
A . D . B .  91.1 72 .2  0.52 

91.1 7 2 . 8  0.52 D . B .  1 - 
100.0 69.5 0.56 A . D . B .  [ 
100 .0  70 .1  0 . 5 6  D . B .  i 9 

3 5 I N I< - F L C A T A N A L Y S I S :  1 / L "  x b j i ;  

CU/lilLAT I \IE 

\ IT .  2 1 R . / l .  " I A S I i  7 \ / . M .  2 T . C .  S. ": ib!T. i;, / , q S H  
. 

S .  G .  

3 . 9  
1 

I\ I) n I '2.7 1 1 . 1 4  1 5 . 6  1 3 . 9  26 .1  

fi S . T .  & M . D . T .  correc ted  w i t h  f a c t o r  6/5 
Birtle y Engineering 
.Sul*~td~arv 01 G r p a f  WPS:  Sfeel  lndusirres 

7JTT-i - 1 .40 
- 5.5 1 - 1  L__ _ _  

_ _  -- __ 2 6 . 4  0 9 . 6  I 1 . 1 6  i 5.5 I 4 . 0  , r l  I 

t-----------l 1 . 40 -1 .50  
1 . o  I 1 4 . 4  2 3 . 7  61.9 1 1 . 1 1  1 6.5 1 5.6 D. B .  

1 . 1  0 . 9  1 2 8 . 8  I\ i /  ' 7 . 7  8 . 8  A . D . O .  
1-- 

1 .50-1 .60  
D . B .  

A . D . B .  

D . B .  

1 2 9 . 1  

9 2 . 4  

b 

1 --"-I. 

C 0 E-l P 0 S I 1 L 1 /4"  X 65W F L 0 A T S ': 1 . 5 0  S . G . ,  A . D . B  --___ - 
P 2  DILATATION T E S T  

:'IAX. D I L . M A X  I K U i I  
F.S. I .  501 I E N I N G  

TCt'IP. . ' ("C) TEMP." ( " C )  CONTR. % 

9 0.02 357 447 12 2 79 1 .114  





~ - ~ ~~ 

H E A D  R A ! !  A " A L V 5  I S 

./-I. 2 A S H  % V . M .  X F.C .  % s .  2 H.G. I .  R E M l j  R IG 

0.9 68.3 12.7 18.1 0.51 48 Air D r i e d  Basis 
68.9 12.8 18.3 0.51 -- Dry Basis 

ASH 2 

S I Z  

R.I.1. 2 

I C U M U L A T I V E  

S .  % W T .  2 A S H  i s .  % 

10.5 

10.5 
65M x 0 

0.9 

72.1 1 0.47 I 89.5 1 72.1 w-A.D.B+ 

T G - l  0.85 100.0 67.6 0.51 A.D.S. 
72.8 0.h7 89.5 , 72.8 0.47 D.B. 

29.1 I 0.86 1 100.0 1 68.2 0.51 D . S .  

I S I 'N I< - F L 0 A T A N A L Y S I S: 1/4" x 651.1 1 
C U t l U L A T  I LE 

, s .  G. ~b~~~~ 1 R . M .  ?< ,ASH % 

I 

0.9 5.0 
14.6 5.0 

- 1 . 4 0  I 

1.7 0.9 9.4 
1.7 9.5 
2.2 0.8 14.5 

1.40-1 .SO 

~ -~ ~~ 

V . M .  2 F . C .  2 '  S .  ?; 1Wj. 2 A S H  2 
,I . n ii . 24.7 69.4 0.94 14.6 5.0 - _- ._ 

24.9 70.1 0.95 14.6 5 . 0  - -!--.-. ( 1  _ _  '8 -- i 
23.0 66.7 0.91 16.3 5.5 A.D.B. 
23.2 67.3 0.92 , 16.3 5.5 D . B .  I I 

/I 18.5 6.5 A.D.B. 

.'- S . T .  G M . D . T .  corrected with factor 6/5 
Birr le y En gin e e ring 
S t i h ~ d m t ~  of Gtrat  W P C I  Steel Industries 

1 .50-1 .60 / 
14.6 1 %../ 1 18.5 

+1*60 81.5 87.0 100.0 

2.2 

81.5 0.8 86.3 / 1100.0 

6.6 1 D.B. 1 
71.5 A.D.B. 
72.1 D.B. 

r -- 
C 0 i l  P 0 S I 1 E 1/411 x 651.1 F L 0 A T S L 1.50 S.G., A . D . B .  

I 
P8 DILATATION T E S T (  I n i  tal Temp.=32O0C) 

M A X  I MU)? 
F . S .  I .  O N SOFTENING M A X .  D I L .  M A X I M U M  

T~MP! :  ( " c )  TEMP.$ : ( " c )  C O N T R .  % O I L .  % G. NO. C O A L  

8 0.03 374 457 18 80 1.067 



._ 

! 

1 I 
! 

I i Orawn i 



I" 1 
I H E A D  R A ! I  A N A L V ' ,  I S 

R . 1 4 .  % A S H  2 V . M .  2 F . C .  % s. 2 H . G .  I .  RE MAR ICS 

A i r  D r i e d  Basis 0.8  28 .8  17.5 52 .9  0 .48  80 
29 .0  17 .6  5 3 . 4  0 . 4 8  -- D r y  B a s i s  

J 

~ ~~ ~~~ ~ 

C U Y U L A T  I V i  

NT.  9 A S H  % s .  % 

9 4 . 7  30.1 0 . 4 8  
9 4 . 8  30 .4  0 .48  

100 .0  1~T-T 

S I Z  1 
I 

A . D . B .  

D . B .  

A . D . B .  
-- 

[ 6 5 M  x 0 1 4 . 3  0 . 5 7  100 .0  

E / R A L I  A N A L Y S E S  

2 9 . 6  I 0 . 4 8  1 D . B .  

ASH 2 s .  2 

YiAX I MUM 
C O N T R .  2 

16% @ 482°C 

30 .4  1 0.48  

1 4 . 1  i 0 . 5 6  

MAX I MUf1 
D I L .  5 G .  NO. 

I --- --- 
3 --- 0.07  41 0 

S I N I< - F L 0 A T A N A L Y S I S :  1 / 4 "  x 65M I 

- 1 . 4 0  1-1 O" 

1 15 .8  1 0 . 9  
1 . b O - l  .SO r 
1.50-1 .60  

34 .8  

~ -~~ ~~ /I 65.2 10 .5  A . D . B .  

I 65.2 10 .6  D . B .  

66 .9  1 YY 1 100 .0  1 3 0 . 1  1 A . D . 3 .  1 
6 7 . 6  I/ I I \I 100.0 1 3 0 . 4  D . B .  1 

E 1/411 x 65M F L 0 A T S Q 1 . 5 0  S . G . ,  A . D . B .  

D I LATAT I 3~ T E S T  ( I n  i t  i a i  Temp.=32O0C) 

A S.T. & M.D.T. correc ted  w i t h  f a c t o r  6/5 
Birt le y Engineer ing 
Subsidiary of  GrPal Wect SlPel Industries 

. .. 
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i Drawn 
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Warnock Hersey Profssional Services Ltd. 
ELCO MII\IING LTD. 

CORE SAMPLE ANALYSIS 

h 
HEAD RAW ANALYSIS < - 

R M "/, A s h %  IV.M.% I F . C . %  I S.% IH .G.1 .  REAJARKS 

0.8 74.8 11.4 13.0 0.72 46.3 A i r  Dried Basis 

- -  -75.4 11.5 13.1 0.72 - - -  Dry  Easis 

74.5 

75.0 

? E /  RD 

Ash % 

0.70 A . D . 6  

0.70 D.B.  

74.5 

75.0 

0.71 

0.71 

62.4 A.D.E 

D. B. 62.8 

-- _-.__I- --"I.-- *-- v 
CC)MF3(->.SI7E x 65 m FLOA7S @ 1 .50 S.G., A.D.H .  

T-""'-'--- 

I 
Max.  D i l .  Maximum Maximum 
TekSp.(Oc) Contr. % D i l .  % G .  No. 

I 

N ANALYSIS 

CUAAULATIVE 
S . %  

Wt.% \ A s h %  I S . %  

SINK - FLOAT ANALYSIS: X'' x 65 M 

0.5 28.8 

28.9 

78.9 

70.6 

I Cumulative 1 

31.7 1 6 0 . 1  11.66 I 4.4 I 7.5 I A.D.B .  

31.9 60.5 1.67 I 4.4 7.6 D. €3. 

1100.0 J 73.2 J A .D .B .  I - -  -1 1 - -  1;o.o 173.9 I D.B.  



Warnoch Hersey Profzssional Services Ltd. 

4 

e 
HEAD RAW ANALYSIS 

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

21.7 1 .58 60.1 A i r  D r i e d  Basis 
--.. 

Dry  Eas is  - - -  _ -  61 .8 16.3 21.9 1.59 

rk 

7 E /  RAW ANALYSIS 

- - s m :  F r a c t i o n  Ash % S . %  I CUMULATIVE -, .-7- 

Wt.%J"Ash% I C . %  I 
-_I_.. 

92.0 I 62.6 1.54 A.D.B 

63.0 

33.2 
I I 

33.4 I 1.58 IJ00.0 I 60.6 1.55 D.B.  
7 

116' 
SINK - fzLOAT ANALYSIS: 2'' x 65 M .- 

S . G .  
. -v -I"* -7.. 

-1 .40 
_-..._ - . .- 

1 .4C'-1 .50  

T.>nn . ,-- 

1 .50-1 . ti0 
*. -.. - .... 

3-1 .GO 
7 1  -- 

V.M." F . C . ?  a --.- Cumula t ive  I 
S.% wt. % Ash% 

-..___/ 

31.7 161.7 

31.9 162.2 

1 .31 14.5 A.D.B.  5.9 

5.9 1.32 D. B. 

A . D . B .  0.7 
, 

7.9 

7.9 3 -  D. B. 

_II 1 00.0 

1 OC'I . 0 
63.3 A . D . u .  - 

i7.7 
.I_ .- 63.9 D .  B .  



Wotnock Hersey Professional Services Ltd. 

R.M.% 

1 . o  
_ -  

ELCO MINING LTD. 
CORE SAMMPLE ANALYSIS 

A s h %  V.M.% F . C . %  S.% H.G.1. REAAARKS 

47.9 0.71 105.5 A i r  Dried B a s i s  

48 .4  0 . 7 2  - -  Dry easis 
30.7 2 0 . 4  

31  . o  20.6 A 

-~ 

Hole No.: R 77 - 16 -4 L a b .  No,: -- 77 - 3025 Date-  A p r i l  1 3 ,  1977 

I HEAD RAW ANALYSIS .L 

h I I 

/SIS S I Z E /  RAW ANAL .*I* ~. -- 

89.5 I - - I 33.5 1 0 . 7 1  

10 .5  10.8 19.6 -1 0.85 
- - --..-I ----- 

Size 
F r a c t i o n  

CUMULATIYE I 
---'- 

Wt.% \ , A s h %  I S . %  I 

2 x 65 
-__I. 

65 x 0 _---- 
10.5 I - -  1 9 . 7  10.86 100.0 

S I N K  - FLOAT ANALYSIS: X''  x 65 M 7 A.  D. R.  

__j__q 

Wt. % 

I- - 
S.% 

Cumulative 
7.M.% 2 sh% S . G .  Wt. % 

0.84 55.G 3 . 4  1 . I  -...- 
3 . 4  

3 .9  

D.U.  

D. B. -- 3 . 9  

4 . 3  
4 . 3  

33 .0  

_.l 

"4.1 

'I . 3 
I ..-- 

-=-I A . D . B .  

3 3 .  3 



Warnock Hersey Professional Services Ltd. 
ELCO MINING LTD. 

_ _ ~  
t 

+ 
e HEAD RAW ANALYSIS 

R.M.% Ash % V .M.% F . C . %  S . %  H . G . I .  R E M A R K S  

1 . o  39.7 18.5 40.8 0.66 105.5 A i r  Dried Basis 

18.7 41 .2 0.67 - - -  Cry  Pas is  40.1 - _-- 
L 1 

Y C;lZE/  RAW ANALYSIS - 
wt.% R . M .  Size 

Fract ion 
I-. 

--- 81 .8 
81 .8 

18.2 

18.2 

x 65 
i-- _I -%-.-- 

65 
__.- ~ ----- -..- 

__. 

SINK - F L O A T  ANALYSIS: %‘I x 

1 . 0  113.4 
--I -I..- 

- - -  113.5 -- 
1 . 0  ( 2 1 . 5  

- -  I 
I .4 178.7 

_ _  179.8 

--, -_- 
2 1 . 7  

-__I --- 



Warnock Hersey Professional Services l.td. 
ELCO M I N I N G  LTD. 

- 

R,M.% A s h %  V . M . %  F . C . %  S.% H . G . I .  REhtARKS 

0.7 23.5 22.5 53.3 0.55 153.7 A i r  Dried  Basis 

- -  23.7 22.7 53.6 0.55 - - -  D r y  Pas is  - 

CORE S A M F L E  ANALYSIS 

CUMULATJVE 
Wt.% R . M . %  A s h %  S.% Size 

F r a c t i o n  Wt.% A s h %  S.% -- -- 
83.9 0.7 26.6 0.52 83.9 26.6 0.52 

1 26.8 0.52 83.9 26.8 0.52 

0.8 I 9.6 0.65 100.0 23.9 0.54 

- -  x 65 
_.._-- 

83.9 
1__...,- 

-- 16.1 
I 16.1 - -  I 9.6 0.66 100.0 24.0 0.54 65 x 0 

A.D.B  

D.B.  

A.D.P 

O.B .  

77 

I c 1 HEAD RAW ANALYSIS 

SINK - FILCAT ANALYSIS: X' '  x 65 M 
_I-".- - 

Curl-1cil a t i v e  
- i_ I.. 

S . G .  
I_ 

-1.40 
-- 
I .40-1 .50 
*_- -1 --"'"_l__ 

1 .59-1 -60 

i . M . %  P sh% 

A . D . B .  27.4 

27.9 
- 0.61 3.2 . __. .- 67.3 2.1 

0.62 64.6 3.2 I D.B.  68.9 

61 .7 

3.2 

13.2 

13.4 

--- 
23.9 0.58 67.2 3.6  I A .D .B .  1.2 

24.2 62.4 0.59 67.4 3-6 1 D.B. 

A .D.B.  

D.6- 

26.3 A . D . B .  

19.7 

19.9 
-.. - 

- .  
69.1 

69.3 

100.0 
-- =-I-=- - -  

76.1 

77.0 

I .1 
100.0 26.4 D . B .  



Warnock Hersey Professional Services Ltd. 

SIZE / RAW ANALYSIS 

SINK - F L O A T  ANALYSIS: X ' '  x 65 M --- 
Ash% 

C u r n u l  ative 

FSh% 

2.7 2.7 A . D . B .  30.3 

30.4 

33.3 
-- 2.8 2.8 D. 8 .  

15.4 3.8 A .  D. B. 25.5 0.74 

15.5 33.4 3.9 D. 6. 
I 1 - -  

25.7 A . D . R .  

5.6. 

A . D . B .  

-- 
2.7 I - -  

-.I- .--am- u_v 
25.9 

74.7 

36.1 

100.0 

- .  .- 

D.  B .  75. I 



Warnock Hersey PV Ifexional Services I tf I 

_. - I- 

S I N K  - F L O A T  ANALYSIS- 2’’ x 65 M . ”.-.-- .. - --. oU”-.- 

S . G .  
..- -.-.- 

- I  .30 
I___. 

1 .49-1 .50 

,---&I ., ”.,... - 
1 .50-1 .60 

V.M.7 

28 .4  
-- 

3 . 7  

3 . 7  

1 7 . 0  

17 .1  

23 .2  

23 .4  

- .- 

-_I 

-11- 

.-- 

1 . 8  3.7 A.D.B.  

D. 8 .  

A . D . B .  

3 . 7  

4 . 8  

2 8 . 9  

24.4 

24.6 D.B.  -- 5 8 . 3 0 . 5 6  

--. -.- 

4.8 

6.3 

6.3 

26.3 

2 6 . 4  

A . D . B .  
I- 

_ _  D. B.  

-“-I- - _  0 . 8 -_-_ A . D . R .  -76.1 

76. I 1 00. 0 -- D. I3 --__. ---A - - -  



. 
C O M P O S I T E  2;' x 65 m FLOATS @ 1 .50 S.G., A . D . B .  

I 
F . S . I .  5c)Ptcning Ma-x. D i l .  M a x i m u m  M a x i m u m  

G.  No. Tcnip. ('k) Terr 11 .("c:) Cotitr . "/c Dt1 . % 

9 j-- 
a 

Warnock Hersey Professional Services Ltd. 
E L C O  MItdING L T D .  -______ - ~~~ 

CORE C=AMF-'LE ANALYSIS - 

STZE / RAW ANALYSIS I 

Wt.% I Size 
F r a c t i o n  

ULA7-IVE 

A s h %  I S.% 
1 I 

k.7 
% x 65 

~~~ 

0 . 8  I 55.6 10 .66  180.7 

_ _  I 56.0 0.66 80.7 

55.6 10.66 1A.D.B 

~~ ~ 

0.7  I 29.1 10 .86  I l O O . 0  19 .3  

-1 - 1 1 9 . 3  
E5 

A . D . P  

0.70 D . B .  - - A 2 9 . 3  0 . 8 7  
-_c 

m 
SINK - FILCAT ANALYSIS: 2" x 65 M 

V.M.7 Ash% Fr.C.7 S.% S . G .  

4 . 2  2 8 . 4  66.3 0 . 7 6  1 2 0 . 5  4 . 2  A . D . B .  

4 . 2  D. B. 

5.9 A . D . B .  

5 . 9  , D.B. - 
A . D . B .  

-1 . 4 0  
67.1 0.77 4 . 2  

1 4 . 7  

2 8 . 7  

2 4 . 9  

25 .1  

2 0 . 5  

2 4 . 5  

2 4 . 5  

59.6 0.76 
1 .40-1 .50 

14 .8  60.1 0 . 7 7  -- ~ 

1 .50-1 .60 

$1.60 
.- 

2 5 . 9  2 7 . 4  

2 7 . 4  
--.- 

26.1  + 100.0 

100.0 

7 3 . 5  

7 4 . 4  



b .  
i 

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

0.9 38 .2  18.8 42.1 

- -  38.6 19.0 42.4 

i Warnock Hersey Professional Services Ltd. 

S.% H . G . I .  REALARKS 

0.56 74 -0 A i r  Dried Basis 
0.56 - - -  Dry @ a s i s  

0- 

COMPC>SITE x 65 m FLOATS @ 1 .50 S . G . ,  A . D . B .  

ELCO h'ilNING LTD. 
CORE SAMPLE ANALYSIS 

M a x  i niu rn 
Cortr .  74 

Max i rrum 
D i l .  7L G.No. 

I 

r 

SINK - FLOAT A N A L Y S I S :  XI' x 65 M I 
'I- . ---.--- 

S . G .  I Wt.% IR .M.% 

on 

r -  

0.023 
b 



0.9 
- -  

20.0 23.4 55.7 0.64 88.5 A i r  Dr ied Basis 
20.2 23.6 56.2 0.64 - - -  D r y  E a s i s  

c *> -. 
7 

x 65 m FL-OATS @ 1 .50 S.G. ,  A . D . B .  

V 

F . S . I .  u 'or tening Max. D i l .  Maximum Maximum 
G .  No. 0 0 

Temp.  ( C) T e k  p.( C) Contr . "/c D I ~  . % 

* 

Warnock Hersey Professional Services Ltd. 
ELCO MINING L T D .  

CORE SAMf7LE ANALYSIS 

Hole No.. R 77 - 1 G - 1 1  Lab.  No. : 77 - 3032 Date.Apri1 - 14, 1977 

HEAD RAW ANALYSIS I c 
I I I I 

R . M . % I A s h %  I V . M . %  I F . C . %  I S.% ItH.G.1. I REALARKS 

fSIS 1 S I Z E /  RAW ANAL 

Fract ion 

CUMULATIVE 

'.% 

D. B. 100.0 

,- 
SINK - FL-CJAT ANALYSIS: 2'' x 65 M El A.D.B.  

F . C . 7  
Cumulative 

Wt.% R.M.74 & V.M.' 5 . x  Ash76 

3.8 

Wt. % PSh% 

0.68 68.8 29.1 

29.4 
- 3.8 

3.9 

4.6 

-1 .40 -- 
68.8 I - - 3.9 66.7 =--I A . D . B .  

0.69 

0.58 

0.58 

68.8 

-73.1 4.3 I 0.9 18.1 22.6 58.4 
4 

4.3 I - - 
-111) 

73.1 4.7 D.B. -1 58.9 18.3 

29.0 

22.8 

2.1 1 0.5 - .--.- A .D.B. ]  75.2 

75.2 

5.3 

5.4 29.2 D.B.  

A . D . B .  21 .6 71 .1  
72.1 - 

100.0 

100.0 22.0 D.B. 



Warnock Hersey Professional Services Ltd. 

r HEAD RAW ANALYSIS .? 

R .M.~ / .  Ash % V .M.% F . C . %  S .% H . G . I .  REV-ARKS 

1.1 81 .9 9.7 7.3 0.31 40.0 A i r  Dr ied Basis  

- -  82.8 9.8 7.4 0.31 - -- D r y  easis 
d 

ELCO A4INING LTD.  
CORE SAhryPILE ANALYSIS 

H o l e  No. : R 77 - 16 - 12 Lab. No. : ____ 77 - 3033 - Date. A j r i l  14, 1977 ____ --- 
t 1 

SIZE / RAW ANALYSIS ’ -1 

SINK - FLOAT ANALYSIS: 2” x 65 M 

V.M.7 F.C.: -1 Cumulative 
S . G .  I wt.% lR.M.7; S.% 

1.09 
J 

30.8 63.3 

31 .2 64.2 

25.8 59.4 

4.5 A . D . B .  3.8 4.5 1.4 
-1 .40 

4.6 D. B. 3.8 

4.4 

4.6 

5.7 

1.10 

0.97 13.6 A.D.B .  0.6 1 .40-1 .50 1- 
0.98 4.4 5.8 - -  13.7 

23.3 
D. B.  

A.D.B.  
I- 

6.9 

7.0 4.7 23.6 

89.3 
D.B.  

95.3 1 . I  

- 
+1-60  I-.;JI 

- - 
- - ! l O O . O  85.4 I A . D . B .  

_ _  1100.0 I 86.4 I D. 5. 90.3 



L 

HEAD RAW ANALYSIS rL 

R,M.% A s h %  V.M.% F.C.% S.% H . G . I .  REPdARKS 

0 . 9  65.1 14.2 19 .8  0.77 52.5 A i r  D r i e d  Basts 
Dry G a s i s  - -  - -  65.8 14 .4  19 .8  0.78 

7 

COMtPGSITE x 65 m Fl -OATS @ 1 .50 S . G . ,  A . D . B .  

.- P %  
? 

on S o f t e n i n g  Max.  Dt1. M a x i m u m  M a x t w u m  
CJ G .  No. Coal Terl lp.(  C;) -re; p.(%) C:ontr.;/o D i l .  % 

0.01 6 

a 

P- 

Size  
Fract ion 

x 65 

65 x 0 

n 
S: x 65 M I SINK - FLOAT ANAL": 

-'-I-- --- 
Wt.% 

10.4 

1 0 . 4  

1 . 7  

P- 

Cumulat ive 
S.G. 

--.- 
i . M . %  

-- 
Wt. 7'0 
10.4 

' 10.4 

12.1 

0.8 3.5 I A .D .B .  I 
-1 .40 

- -  65.3  I 1 . 0 3  3 .6  3 1  . I  

18.0 24.2 

.-I- -- 
31.7 I- - 
75.0 1- 
75.7 1- 

0.8 57.0 J 0.98 

57.5 1 0.99 
_ _  J _ _  

- -  

_ _  

1 .40-1 .50 
1 2 . 1  1 . 7  

2.3 0.5 14 .4  

14 .4  

100.0 

1.50-1.60 
2.3 

85.6 

85.6 

-- 
1 . o  

t l  .60 
100.0 



P- 

CLIENT: WARNOCK HERSEY 
PROJECT: DILATATION TESTS  * I 

SAMPLE : -8 Mesh, 1.50 S.G. Cornposi t e  DATE: Apri 1/77 

C SGMT 
LAB. NO. 

& 
8934 

8935 

89 36 

8937 

_I--__ 

_._____ 

V . H .  
I.D. No. 

77-300 1 

77- 3002 

- 

77-3005 

77- 3006 

8938 177-3007 
I 

8939 177-3008 

8940 I 77-3009 

8941 177-3010 

8942 1 77-3011 
I 

8943 I 77-3012 

-_ __ 

-~ 

8946 j 77-3015 
l_l_ - ____ 

J S o f t e n i n g  Temp., Haximum Di Ia ta t i on /Con t rac t i on  Temp. 

a r e  c o r r e c t e d  w i t h  f a c t o r  = 615 
Bi r t le  y Enginzer ing 



CLIENT: WARNOCK H E R S E Y  

0 PROJECT: DILATATION TESTS 5 

SAMPLE : -8Mesh, 1 .50  S.G. Compos i te  DATE : A p r  i 1 / 77  
F l o a t  )* 

I MAX. 
'D ILAT 'N 

I I I I MAX. MAX .+ 
CONTRACT" DILATATION 

TEMP( 'C)  , % 1 % 

- " 1 8956 177-3025 

G.No. 

:,' I ;;;; 177-3026 

- !  77- 302 7 

[ -? I 8959 177-3028 

i r  7 

- k I 8960 !77-3029 

I . -I 896 1 j 77-3030 
I 

8962 i 7 7 - 3 0 3 1  
I I 

1- - 1  I 8963 77-3032 

8964 177-3033 
I/ 

CSdMT ' J . H .  1 I N I T I A L  1 SOFTENINI 
LAB. NO.  I . D .  No. TEMP(OC) TEMP("C) 

8955 177-3024 1 320 345 

I _ '  

462 

-, 7 'm- 77-3034 

30 I 29 

320 1 370 

320 1 367 

320 I 367 

320 1 350 

320 

320 1 360 

320 1 367 

32 0 1 367 

320 i 367 

320 1 363 

1 i I I 
! 

1 I 
I 

I I j --__ 

! I 
! I 
I 

I 
I i i 

I 

i i i 
I- ' LL 

! j I 
j I 

I 1 I I 

I I I I ! 
I 
I 

i I I i I 

1 

I I 

:: Softening Temp., Naximum D i l a t a t i o n / C o n t r a c t i o n  Temp. 

a r e  corrected w i t h  f a c t o r  = 6/5 
Eirtle y Ecgineer ing 
Suhcrdtarv of Great V J p s t  S t e e l  Indurtrrer  



- ~- - 
I, 

ELCO i t  1I.i I i l G  L T b .  __ __ __ . - 

CORE SAI iPLE A i i A L Y S  I S __ --___ 
March/77 : R - 7 7 - 1 7 - 1  Lab .  No. 8542 ___ _______ __ - .. - - -- HOLE N O .  : 

--. 
 tit^^ R A ~ Y  A N A L V O  I s 

s .  2 I 1 . G .  I .  RE MARKS" U.11.  2 F . C .  8 __ __I_ 
R.14.  2 AiSH 2 

- A i r  D r i e d  B a s i s  0 . 9  5 7 . 7  15 .8  25 .6  0 . 3 9  61 
D r y  Basis 58 .2  1 5 - 9  2 5 . 9  0 . 3 9  # 

- -  

- 
S I Z E / R A W  A N A L Y S E S  I 

-____ 

SIZE CUtl IJLAT I V E  

F R A C T I O N  LIT. 76 R . \ l .  2 ASII 8 S .  % WT. Z A S H  2 s .  % 
0 . 4 0  A . D . B .  78 .4  0 . 9  61 .O 0 . 4 0  78.4 6 1 . 0  

78 .4  61.6 0 .40  78 .4  6 1 . 6  0 .40  D . B .  
--M_D-_ . 

1 /4"  x 65M 

I 2 1 . 6  1 . 1  41 .8  0 . 5 3  100.0 5 6 . 9  I 0 . 4 3  A . D . B .  
' 6 5 ~ 1  x o 

2 1 . 6  42 .3  0 . 5 4  100 .0  5 7 . 4  I 0 . 4 3  D . B .  

,, 

b 

f 

AS11 7 

- 5.2  
- 5 . 2  

__._ 2 1 . 9  
2 2 . 2  

3 1  . o  
- 

--_I_ 

- 31.4  
- 84.1  
85.0 

\ r- s .  r,. 

CUt lULAT I V E  

\/.ll. 2 F.C. ? S. 'i LIT. ? AS11 2 

30.0  6 3 . 9  O. 79 27 .0  5 . 2  
3 0 . 3  6 4 . 5  0 .80 ___ 2 7 . 0  5 . 2  
2 4 . 0  52 .9  0 .70  2 9 . 3  6 . 5  
2 4 . 3  5 3 . 5  0 .71  1 29 .3  6 .5  

\ / /I 3 0 .6  7 . 6  

__ ~ 

___I_ ~ _ _  

\ / 
/ \. \ i---~ 1 1:::; -___ 607:; 

J 1 0 0 . 0  6 1 . 3  

-.-_____ 

- 1 .L10 

1 . 4 0 - 1 . 5 0  

.50- I .60 

S I N i K  - F L 0 A T A N A L Y S I S :  1 / 4 "  x 65t.1 1 1 

\.IT . 3 

2 7 . 0  
27 .0  

2 . 3  
2 . 3  
1 . 3  
1 . 3  

6 9 . 4  
6 9 . 4  

__._I_ 

R . 1.1 . :< 

0.9 

1 . 2  

I .4 

1 . 1  

A . D . B .  7 - 1  
A . D . B .  I 

".'_I A . D . B .  

D . D .  1 

$: S . T .  G M.D.T.  c o r r e c t e d  w i t h  f a c t o r  6 /5  

Bir t le y Erigin e c r in .q 



I 

! 

I 
I 

i 
, 
I 
I 
I 

I 
I 
I 

I 
I 

I 
i 
I 

1 
I 
i 
i 

I 
I 

i 1 Date 
I 

Title 

I i I 

I D:awn 

I i 



R . H .  2 
0.8  

A 5 t i  2 _ _ _  V . l l .  % F . C .  2 s .  2 H . G .  I .  REttARKS .c 

~_________ 43.5 18 .9  36 .8  0 .68  58 A i r  D r i e d  Basis 
D r y  B a s i s  0 .69 -- 43.9 19.1 , 37 .0  

LIT. 2 

77.5 

22.5 
77.5 

2 2 . 5  

R . H .  2 AStI  2 s .  % 

0 . 8  47.4 0.62 

0 . 8  2 6 . 8  0.92 
47.8 0 . 6 3  

27 .0  0 .93  100.0 1 43.1 0 . 7 0  D . B .  

- 
CU/!IJLAT I LE 

S .  G .  LJT. R .H .  "' A S t l  7 \/.tl. 2 F .  C .  2 S .  2 WT. ,; ASH 2 

/I . l l 13 . 35.3 5 : 2 - .  _ _ _  _ _  A 0 . 6  5 .2  30.3 63.9 1 . i 2  
- 1 . 4 0  35 5.2 I 1  I! 

6 . 7  D*B. 

__- __ _- 
6 . 7  A.D.B. 3 . 5  0 .9  2 2 . 2  23.5 53 .4  

3 .5  22.4 23 .7  53.9 0 .84  
3 . 3  1 . 1  33.1 \ 42.1 8 . 8  A . D . B .  

6 4 . 3  -*I ;;;; 35.4  -- 5 . 2  30 .5  

1 .110- 1 .SO 

1.50-1 .60  \ 
____ 3 . 2  - 3 3 . 5  4 2 . 1  8 . 8  D . B .  

57.9  0 . 9  76.6 100.0 48.1 A . D . B .  

57 .9  77.3 100 .0  48.5 D . B .  

/ 1- 

--I-"- 

C 0 11 f '  U 5 I 1 L I/"'' x 65H F L O A T S ( 3  1 . 5 0  L . L . ,  A . U . C .  - ____ - -_____ 
D I L A T A T I O N  TEST ( S t a r t i n g  Ternp.=35O0C) __- 

P% 
F . S .  I .  0 Id 

SOTTEI i ING , ' lAX. D I L .  f1AXIMUM t l A X  I14Ut1 
T E i l P ?  ( " C )  TEMP? ( " C )  CONTR. % D I L .  2 G .  N O .  

9 0 .03  356 439 24  95 1.066 
i 1 

Ma r c h/77 D i l T E  : R-77- 1 7-2 Lab .  N o .  8543 I lOLE NO. : __ ______ - 
l 1 E A D  R A ' ; !  A f J A L " 5  I S 1 

S I Z E / R A W  A l l A L Y S E S  I 
A S I Z E  I I - -RACTION 

1 / 4 "  x 65M 

65t1 x 0 

I S I P J , K  - F L 0 A T A N A L Y S I S: 1 / 4 "  x 65H I 

9: S . T .  & M.D.T.  c o r r e c t e d  w i t h  f a c t o r  6/5 

B i r  t le  y E ri g in e e ring 
S ~ i l i ~ t i l ~ ~ i r v  o f  Great Wert Steel Industries 



F" 

i I I 

I 

I 

i 

i ! 

I 

I 

I i 

-. -- I i 



____.-_ ;;;; 1 - 

28.2 I 0 . 6 7  

_ _ _ - ~ .  

8 5 . 8  4 3 . 0  0 .52  A . D . B .  

85 .8  4 3 . 4  0 . 5 3  D . B .  
. 

- __l/.--.-_i__m_ 

100.0  4 0 . 9  0.54  A . D . 8 .  

100.0  41.2 0.55 D . B .  

. -- ----. 

C 0 II P 0 S I 1 E l / / i ' '  x 65~1 F L 0 ri T S I! I .51j S. G .  , A . D . B .  
-- - 

D I LATAT 1 ON TE S 7 (  S t a r t i ng Temp. = 354°C) 
..__I _c .... 

P 7, 
F.S. I .  OIJ 

S O i - T E i i  I F I G  f l A X .  0 I L . M A X  I HUH 11r\\x I141JI1 
T E b I P . ; : - ( ' C )  T E l 4 P . $ : ( " C )  C O N T R .  2 D I L .  2: G .  NO. 

-__.._I. 

9 0.01 364 45 0 2 6  123 1.074 
4 

85.8 1 1.0 

14.2 

1'4.2 

1 1  /4" x 6514 71 
i 

__ 65M x 0 

S I P J ' K  - F L (1 A T A N A L Y S I S: 1 / 4 "  x 6514 I 

S. G .  R . I.\ . I:, 

38.6 1 . 1  4 . 6  I 2 9 . 0  1 6 5 . 3  I 0 . 7 6  38.6  
- 1 .I10 ___ .. ............. -. 

5.8 A . D . B .  

5 .9  D . B .  

7 . 3  A . D . B .  

7.4 D . B .  

38.7  4 . 7  1 2 9 . 3  1 6 6 . 0  1 0 . 7 7  

16 .5  2 5 . 6  5 6 . 8  I 0 . 7 3  
___. . __ 

4.2  1 . 1  
1 . I i O - l  .50 4 . 2 16.7 1 2 5 . 9  1 5 6 . 4  1 0 . 7 4  42.3  

45 .8  
4 5 . 9  

___- 3 . 0  

3 . 0  

1 . 3  
1 .50-1 .60  

54.2  1.6 

5 4 .  I 

* S.T. G M . D . T  correc ted  w i t h  f a c t o r  6/5 
B i r  t Ie y E rig in e e ring 
S,,h<,d,,w,, o f  Grr,ir West Steel tndiistries 



I 

f Date  ! 
Ti:le 

I 

I 



- A S 1 1 2  
10.1 

10 .2  
~___-.___ 

1.0 

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

CUt.1ULAT I VE: 
S I Z E  

~, -- V . ! l .  F.C. 8 __ s .  ;; H . G .  I .  R E !\A R K Se 

99 A i r  D r i e d  B a s i s  28.2 6 0 . 7  0 . 4 7  
28.5 61 .3  0 .48  - -  D r y  Basis 

I -RACTION 

1 / 4 "  x 6 5 M  

6 5 M  x 0 

I WT. 2 R.M. 2 A S t I  2 S .  2 LIT. 2 A S H  2 s .  2 

78.0 1 . 1  11.6 0 .50  78.0 11.6 0.50 

78.0 11.7 0.51 78.0 11 .7  0.51 
22 .0  1 . 1  6 . 4  0 .49 100 .0  10 .5  0.50 

2 2 . 0  6 . 5  0 .50 100.0 10 .6  0.51 

. 

___n_E 

A . D . B .  

D . E .  

A . D . B .  

I; I Id I< - F L O A T A N A L Y S I S :  1 / 4 "  x 6511 
1 

C UMULAT I VE 

S. G .  \,IT. 2 R . t l .  ' (  A S H  7' \ I .M. 2 F . C .  2 S. "! WT. A S H  2 
A . I) R 

. 83.5 2 . 4  3 . 0  2 8 . 3  66 .3  0.59 83 .5  3 2 0 - -  _ _ _  - 
- 1 . 40 3.1 29 .0  67.9 ;::; 1 8";:; D 1 )  

____- -3  -1 - _ _  __ ._- 
8 3 . 4  

2 .9  2 . 1  16.2 23 .7  58 .0  3.4 A . D . B .  

2 . 9  
1 . 1 t O -  1 .50 

16.5 24.2 59 .3  0 . 5 6  1 8 6 . 3  3.6 D . B .  -__ _.___ 

1.5 2 . 1  23.8 87.9 3 . 8  A . D . B .  

1.5 ____- 24.3 87 .8  3 .9  D . B .  
1 . 5 0 - 1 . 6 0  \ 

1 2 . 1  1 .8  68 .0  100.0 11.6 A . D . B .  / \ 

1 2 . 2  69 .2  // '\L 100.0  11.9 D . B .  

D . E .  [ 

I -IyyI.-y- + 
C 0 I 1  P 0 5 I 1 L I / V '  x 65i1 r I- 0 A i 7 3 1 . 5 0  S . L . ,  A . D . B .  _____ _- - - 

P ,-; 
0 IN 

C O A L  

D I L A T A T I O N  T E S T ( S t a r t  ___ i n g  Ternp.=35O0C) 
5CiTTEE.I I N G  / \ A X .  D I L . I \ A X  I MUM / !AX I MU11 
T L M P . " ( " C )  T E M P . " ( " C )  CONTR. 2 D I L .  5 G .  N O .  

0 .05  3 72 457 28  122 1.069 

F . S .  I .  II 
A S.T. E M.D.T.  c o r r e c t e d  w i t h  f a c t o r  6/5 

Birt le y Engineering 
S i i h s t d r a r y  o f  Great Wesr Sleel Industries 



r" 

I i . . _  

I 



t l C A D  R A ' . ]  A I J r \ L V ( >  I S 

p . n .  % A L t 1  2 , V . 1 1 .  2 , F . C .  2 s .  2 H . G .  I .  REt lARKS + 

~- 22.8 48 .8  0.86 75 A i r  D r i e d  Basis 0.6 27.8 

28.0 2 2 . 9  1 49.1 0 .87  --  Dry B a s i s  

EA 

i 

S I Z  

S .  G .  

- 1 .40 

€ / R A W  A t J A L Y S E S  1 

CUt l I JLATI  \IE 

\.IT. h R . M .  ? AS11 2 V . M .  2 F.C .  % S .  "' WT. ?; ASH 2 
2 . 7  27.0 6 9 . 4  1.02 57 .8  2 .7  l ~ . [ ~ . ~ .  

2 . 7  27 .2  70.1 1.03 57 .8  2 . 7  0 I {  
- -- - . . - -. . - - - 57.8 0 . 9  

57 .  a 
. __ -__  __ -___ __ 

I I 0 . 7  
I 

I 8 .6  

9 .5  

9 .6  1.40-1.50 

I 

8.6  165~ x o 

26.3 63 .1  0.99 63 .0  3 - 3  A . D . B .  

26.6 63 .8  1.00 1 63 .0  3 . 3  D . B .  
I 

r' 

1 1 .5  24.9 / 6 4 - 5  3 - 8  
/ 25.2  64 .5  3 .8  1.50-1 .60 .5  . 

35.5 75.5 /"\ 100.0 29.2 

35 .5  1 76.2 / \ 100.0 29.5  

CUl4ULAT I V E  

ASI-I 2 I J T .  2 

A.D.B. 
D . B .  

A . D . B .  

D . B .  

11AX.  D I L . 
TEMP. "( "C) 

464 

F.S. I .  k 
______I 

/ \ A X  I I 4 U l l  
C O N T R .  % 

20 

--- 
C 0 11 P 0 S I 1 E l / ' i ' '  x 65t1 F L 0 A T S (.J 1.50 S.G., A . L Y 1  

I 4 A X  I flu11 
D I L .  % 

0.04 

G .  NO. 
S O F T E H  I N G  
TEMP: ( " C )  

373 

5 S.T. & M.D.T.  c o r r e c t e d  w i t h  f a c t o r  6/5 

Bi r t le  y Engineering 
S o l i c r d r a r y  o f  GrrI i t  Wptt Stee l  Indiistries 



i I 
i 
I 

, 

. I 
i 
I 

I 
I 



S 1 ZE 
F R A C T  I ON 

R , H .  8 
0 . 6  

A S H  2 - V . 1 1 .  2 F . C .  8 s .  2 H . G .  I .  R E I l A R K S  rc 

--- 63.9  13.6 21.9 0.98 54 A i r  Dried  B a s i s  

64.3 13.7 , 22.0 0 .99  --  Dry B a s i s  

1 / 4 "  x 6511 

i 

6 5 M  x 0 

LIT . 8 R . i l .  ?, 

9 4 . 4  0 . 6  

9 4 . 4  

5 . 6  0 . 7  

5 . 6  

C U f 4 U L A T  I VtT 

A S H  2 s .  x \,JT. 2 A S H  % s .  % 

64 .6  0 .95  94 .4  64 .6  0 .95  

0 .96  65 .0  0.96 94 .4  65 .0  -- 
45.1 1.45 100.0 63.5 0 .98  

45.4 1 .46  100.0 63 .9  0 .99  

A . D . B .  

0 . 5  

0 . 7  

A . D . B .  I 

13.4 8.1 8 .1  28.8 62 .6  1 .57  

8.1 28.9 63 .0  L5: I 13.4 8 . 1  

16 .4  26.5 56.4 16.6 9 . 7  

16.5 26 .7  56 .8  1 .50  1 16.6 9 .7  

~ ___ __ .. 

_ _ _ _  - 

D . B .  I 

- 
P% 
0 !\I 

0 .04  

S I f 4 1 K  - F L 0 A T A N A L Y S I S: 1/4"  x 651.1 

D I L A T A T I O N  TEST ( S t a r t i n g  Ternp.=35O0C) _____ -- 
S O T T E N  I N G  H A X .  D I L . t l A X  I iAbU/1 /!AX I t IUf1 
TEMP.;' ( o c )  T E ~ ~ P . ? :  ( o c )  C O N T R .  % D I L .  2 G .  N O .  

362 458 26 2 70 1 . l o 7  

- 1 * 4 0  

1.40-1 .50  

I 3 T  

I 3 .9 
1.50-1 .60 

0 . 8  30.2 1 /I 20.51 13.6 
\ I  / 

/ 1 20.5  13.7 
100.0 64.9 

11 . 1) . n . 

D .  11. 

A . D . B .  

D . B .  

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

__ - - -. 

A . D . B .  

D . B .  

A . D . B .  

0 . 0 .  

C 0 M P 0 S I 1 E 1/11'' x 6514 F L 0 A T S ( 3  1.50  S . G . .  A . D . B .  

F . S .  I .  

9 

5 S.T. & M.D .T  c o r r e c t e d  w i t h  f a c t o r  6/5 

Bi r t l e  y Eng ineer ing  



2 5 0  

I 

i 

I 



R.11. 8 
0.6  

I 1 

REMARKS -* A S H  V . M .  :z F . C .  % s .  2 H.G. I .  

21.2 24.5 53 .7  0 .81  79 A i r  D r i e d  B a s i s  
D r y  B a s i s  . 2 1 . 3  24.6 54.1 0.81 --  

F R A C T  I ON 

1 /4"  x 65M '=- 65M x 0 

W T .  2 

94.9 

94 .9  

5 . 1  

5 .1  

CUHULAT I V t  - 
R.11. % ASt1 2 s .  2 LJT. 8 A S H  2 s .  8 

0 .6  21.9 0 .81  94.9 21.9 0 .81  

22.0 0.81 94 .9  22 .0  0.81 
, - P I  

0 .8  10.3 1.08 100.0 2 1 . 3  0.82 

10.4 I .09  100.0 2 1 . 4  0 .82  

3 A . D . B .  

WT. '% 

68 .6  

68 .5  

5 .1  

5 . 1  

2 .5 

2 . 5  

23.8 

23.9 

--i A . D . B .  

CU;lULAT I \ /E 

R . H .  " A S H  % 1 I .M .  2 F . C .  2 S .  7 WT. 7 ASH 2 
68 .6  3 .4  i1 .P  1;. - . . _-_ 3.4 27 .6  67 .9  0 . 8 8  - 1 . 1  

3.4 r j . i i  
____- __ ~. ___ __ 

:;:;- q_gg 1 !:/: 18.3 23 .4  58.3 4 .4  D . B .  

4 .4  A.D.B. 
- 3 . 4  27 .9  

1 . 1  18.1 2 3 . 1  

0.9 76.2 5.3 A . D . B .  

31.7 76.1 5 .3  D . B .  

0 . 7  73 .1  / 100.0 21.4 A . D . B .  

73.8 / 100.0 2 1 . 7  D.B. 

D . B .  I 

F - 1 .40 

1.40-1  .50 

1 . 5 0 - 1 . 6 0  

+ 1  . 6 0  

F 

1 
u_-.u- 

C 0 11 P 0 S I 1 i 1 /4 "  x 65t l  F L 0 A 1- S ' 2  1.50 S.G., A . D . B .  
1 - 7  

;! S . T .  & M . D . T  c o r r e c t e d  w i t h  f a c t o r  6/5 

Bir t le y Eng in e e ring 
Si ihcidr .wy of Gwar West S i p e l  Indi/sfrres 



I I 

I i 
Drawn 



I I i C i Z D  R A ' ; I  A t I A L V f ,  I S I 
p . f l .  2 1 A S H  ;; 

0 . 6  36.2 
36.4 

V . 1 1 .  % . F . C .  8 __ 5 .  x H . G .  I .  REI lARKS < 

.-__- 19.8 43.4 0 . 4 5  76 A i r  D r i e d  Basis 
19.9 , 43.7  0 . 4 5  -- Dry B a s i s  i 

S I Z E / R A W  A N A L Y S E S  i 
S I Z E  
I -RACTION \ J T .  % - 

85.8  
8 5 . 8  
1 4 . 2  

1 4 . 2  

1/4"  x 65M 

6 5 ~  x o 

________ 
CUt lULAT I V t  i 

R . f I .  '% A S i l  2 s .  x LdT. 2 A S H  2 s .  % 

0 . 8  39.9 0.46 85 .8  39.9 0.46 A . D . B .  

40.2 0 . 4 6  85 .8  4 0 . 2  0.46 D . B .  
P 

0 . 8  10.4 0.70 100 .0  35 .7  0.49 A . D . B .  

D . B .  10.5  0.71 100.0 36.0 0 .50  

I -- 
C 0 f l  P 0 S I 1' E l / 4 "  x 6 5 M  F L 0 A T S 13 1 . 5 0  S . G . .  A . D n  

F.S. I .  E 
S.T. & M.D.T.  c o r r e c t e d  w i t h  f a c t o r  6/5 

Bir t le y E ng in e e ring 
S i l l i c r d r a r  y o f  Grrar Wesf Steel Industries 
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E L C O  1.1 I I J  l ! G  LTD . - . . - ---- 

C O R E  SAI IPLC I , t I ? jLYS I S -. ____ 
March/77 " O L E  NO. : R - 7 7 -  17-9 ..-. . Lab. No. 8550 -- DATE : 

T 

R . M .  2 A S H  4 Li.F.1. % F . C .  2 s .  2 H.G. I .  KEHARKS .& 

0.9 29.4 20 .8  48.9 0 . 6 8  85 A i r  D r i e d  B a s i s  

29 .7  21 . o  49 .3  0.69 --  Dry  Sssis 
i 

1 . 3  

2 . 4  

2 . 9  

2 . 0  

I S I Z E / R A W  A N A L Y S E S  

3 .0  26 .7  6 3 . 5  1 0.81 I 5 3 . 9  3 . 0  1 
3 .1  27.2 6 9 . 7  I 0.82 

.- -. -- - _ _  
5 3 . 9  3 . 1  ---__ -__ 

16.7 23.4 5 7 . 5  0.75 5 7 . 3  ~ 3 . 8  A . D . B .  

17.1 24 .0  58 .9  0 .77  5 7 . 3  3.9 D . B .  

26.2 50.6 3.0 A . D . B .  

27.0 60 .6  5 .2  D . B .  
\ 

- 71.7 /, \ 100.0 3 1 . 3  A . D . B .  
73.2 / 100.0 32.0 D . B .  . 

1 F R A C T  I ON 

F . S .  I .  

9 

- p  I S. G .  

________ 

D I L A T A T I O N  T E S T  ( S t a r t i n g  Temp.=35OoC) -_ P [< 

O i l  
S O F T E N  I NG HAX. D I L . l1AX I MUM MAX I MUI1 
TE11P. " ( " C )  TEMP. "( " C )  C O N T R .  % DIL. 2 G .  NO. 

0.03  382 462 22 97  1.064 
1 

- 1.110 

1 . L i O - l  .50 

1.50-1.60 

+ I  .60 L 

S I N c K  - F L 0 A T A N A L Y S I S: 1/4"  x 651.1 I 

WT. Ik 

5 3 . 9  

5 3 . 9  

3 . 4  

3 . 4  

3 . 3  
__- 

3 . 3  
3 9 . 4  

39 .4  

Birt le y E rig in e e ring 
S i i h ~ t r l i n r y  of Gird1 Wesf Sfeel Irrdrisfrres 
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S I Z E  
t K A C T l @ > J  

A S .T .  G M . D . T .  corrected w i t h  f a c t o r  6/5 

C U t l I J L A T  I i l k  

A S t I  ; s .  2 
0 . 5 3  A . D . D .  

\ d l  . !? R . 14 

94.1 75.4 9 4 . 1  0 .8  75.4 

Bi r t le  y Erigin eering 

1 / 4 "  x 65/1 94.1 
5.9 
5.9 65r1 x 0 

D . B .  
- _  -P 

_I_----- 94.1 76.0 0.53 *_ 
0.53 76.0 

0.9  57.1 1.88 100.0 74.: 0.61 A . D . B .  ___  
57.6 1.90 100.0 74.9 0.61 D . B .  





#- i i E A D  R t ' ' , /  A I I A L V i )  I S 

j7.f.l. 2 ASH 2 V . t l .  % F . C .  8 s .  2 H . G .  I .  R E H A R K S  

0 .6 _____ 25.9 --- 14.0 59.5 0 . 5 7  86 A i r  Dricd Basis 
- -  D r y  Basis 

i 26.1 1 4 . 1  59 .8  0.57 

ASH k 

S I Z  +- CU/4ULAT I V E  

s .  2 WT. 2 A S H  2 s .  % 

90 .3  
1 / 4 "  x 65r1 

~ - 

S I N g i <  - F L 0 A T A Id A L Y S I S: 1/ '4 ' '  x 65M 

C I J I I U L A T I L E  

S. G .  WT. 2 R.11 .  '' A511 7 \/.tl. 2 F. C .  2 S .  2 LIT. 7, ASH 7 * 
59.5 2 . 0  3 .6  26 .4  58 .0  0 .68  5 9 . 5  3 . 6  t 7 . P  U 

-1.110 
5 9 . 3  3 . 7  26 .9  6 9 . 4  0 .69  1 5 9 . 3  3 . 7  D . I ~  

18.7 , 22.9 5 7 . 3  C M ;  I ,":::; --48-ii-i-- 
4.9  D . B .  

.~ -- 18.9 23.2 I 57 .9  

30.8 \ A 67 .6  6 .0  A . D . B .  
-_ 

1.40-1 .SO 

3 .1  
3 . 0  \ / 1 31.2 67.4 6.1 D . B .  

I .50-1 . 6 0  
~ - _ _ _  

/ \ 100.0 2 7 . 7  A . D . B .  32 .4  1.0 73.2 

32 .6  73.9 / \ 100.0 28.2  D . B .  I 

-uI-.- -I__ 

C 0 / 1  i' 0 5 I 1 L 1 / 1 1 "  x 6 j l l  F L 0 A 1 S ' 1 .!lo S . L . ,  A . D . B .  
-. - _. 

Ph DILATATION TEST ( S t a r t i n g  Temp.=35O0C) 

SOTTEP! I N G  i l A X .  D I L . M A X  I /1Ull  I l A X  I Hut1 
.-- F . S .  I .  0 Id 

''/IL T E I l P .  " ( " C )  TEMP. "("C) CONTR. 2 D I L .  % G .  NO. ________~ 

9 0.08 3 72 459 25 147 1.080 
i 1 

27.7  1 0 .52  I 90.3 1 27 .7  1 0 .52  

27 .9  1 0.52  I 90 .3  1 0.52  2 7 . 9  

10.8 0.73 100.0 25 .8  

10.9 I 0 . 7 4  I 100.0 I 26 .0  I 0.54 

i 
D . B .  

A . D . B .  1 
D . B .  

(r 

B i r t l e y  E n g i n e e r i n g  
Si ihr ir l tary  of Grrat West Steel Indusfries 



I 
Ti:le 

i Drawn 
! 
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~ -- 

ti t A D X A !/ )'I I I  A L '! 5 I S 
r 

R . / I .  2 AS11 ?! V . / t .  F . C .  Z s .  '% H.G. I .  F? E I i A  R KS 

18.1 35.6 0.62 75 A i r  D r i e d  B a s i s  0 . 7  45.6 
Dry B a s i s  45.9 18.2 35 .9  0 .62  --  

4 

A . D . B .  

S I Z E  
F R A C T I O N  

1 / 4 "  x 65M 

65M x 0 
. 

_____ 
CU/.lUI_AT I V E  

WT. 2 R . t I .  2 ASH 2 s .  '%, WT . 2 ASH % s .  2 

94.5 47 .3  0 .63  94 .5  
5 . 5  0 .7  27 .3  0.81 100.0 

5.5 , 27.5 0 .82  100.0 46 .2  I 0 .64 

. 94 .5  0 . 7  47 .0  0 .63  

--- 

d 

S I N i K  - F L O A T A N A L Y S I S: 1 / 4 "  x 65rr 

CUI lULAT I \iE 
7 .  G .  W T ,  2 R . 1 1 .  '' A S I i  7: \ / . M .  8 F.C .  2 S. 2 LiT.  s; /qSH 2 

33.0  4 .2  / q ' D  t i .  - - . 
33.0 I ,, 1.0 4 .2  27 .0  67 .8  0 .90  

- 1 . 40 
4 . 2 " ~ - _ _  __-. __ ___ ___ 
6.0 A . D . B .  

6 8 - 5  

5 . 7  1.3 16.5 24.4 57 .8  

5 . 7  16.7 24 .7  58 .6  1 38 .7  6 .0  D . B .  

4.2 1 .4  28.6 / 42.9 8 .2  A . D . B .  

/ \ 100.0 46 .4  A . D . B .  

4 .2  

.-I ;;:;~ 3LLLL 4.2 27.3 

1 .40- 1 . 5 0  

1.50-1 .60 / 
42.9 8 .3  D . B .  

\ 100.0 46.8 D . B .  

5 7 . 1  1.0 

57 .1  
+ 1  .Go 

$; S .T .  & M.D.T.  c o r r e c t e d  w i t h  f a c t o r  6 / 5  

--.-_I- 

C 0 I 1  I' 0 S I 1 i 1 / 1 1 "  x 6511 F L 0 A 1 S 'll I .50 s . ~ .  , A.D.r:. 
--- - -___ - 

I' < 
F . S .  I .  0 id 

COAL 

D I L A T A T I O N  TEST ( S t a r t i n g  Temp.  = 350°C) 
1~ 

S O T T E P J I N G  f1AX.  D I L .  M A X I M U M  I1AX I MUt1 
TEMP.VT) T E M P . " ( " C )  C O N T R .  8 D I L .  2 G .  NO.  

~ _ - _ _ _ .  

9 0.04 3 75 465 28  182 1.085 
i 

B i r  t le v Eng ine  e / in g 
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E L C O  i l l ; !  -- I I J G  - - L T i ) .  

C O R E  S A I l P L f  A F I A L Y S  I s -__ __-___ 

I S I Z E / R I Z L I  A N A L Y S E S  
--- 

S I Z E  CUI l I I LAT  I V E  

I R A C T I O N  LT. 2 R . I { .  2 /1sli 2 s .  2 WT. 2 A S } {  2 s .  1.; 

0.39 76 .7  56 .6  0.39 A . D . B .  76 .7  1 . o  56 .6  

76 .7  57.2 0.39 

23 .3  1 . 1  -- 41.9 0 .52  1 O O . r  53 .2  0 .42  A . D . 9 .  

1 / 4 "  x 65M ' - I- -=-=--.--.rpI 0.39 D . B .  76 .7  57.2 

6511 x o 

r' 

D . B .  

E"' 

2 3 . 3  42.4 0.53 100.0 53 .8  1 0 .42 

-- 
S I P1 I< - F L 0 /'\ T A N A L Y S I S :  1 / 4 "  x 6 5 b l  

c u t i u L / i  r I L E  
P 

L I T .  , ASH 2 S. S .  G .  L U .  7 R . M .  ' A C t i  7 \ / . I \ .  2 F . C .  ' 

~- 22.9  -- 1 . 1  ---- 5 .2  29 .1  - 1 . 4 0  
. 

22.9 --- - 5 . 3  29 .4  22 .9  5.3 n 1 4  - -- -- -- 
4.6 1.2 

1 .40- 1 .50 

3 2 . 6  10.3 A.D.B. 
32.6 10.5 D . B .  

100.0 57.3  A . D . B .  

80 .9  / 100.0 57.9  D.B. 

1.50-1 .60  
5 . 0  

\ 
-- 

- - 

67 .4  
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6" I l k  A D  R A \ . I  A Y A L Y 5  I S 
. _ ~ ~  

d.1'1. 2 F . C .  % __ s .  2 H . G .  I .  R E I I A R K S ~  K . M .  2 AS11 2 - 

--_- 26.6  60. I 0 .58  88 A i r  D r i e d  B a s i s  0.8  12 .5  
12.6 2 6 . 8  , 60.6 0 . 5 9  - -  Dry B a s i s  I 

S I t J t K  - F L 0 A T A N A L Y S I S :  1 / 4 "  x 65k.1 

C U i l U L A T  I VE  

s .  G .  \.IT. 2 R . M .  2 AS11 2 V.t1. F.C. :A S .  ?< L IT.  >; A S H  2 

77.2 3 .6  A . 1 . i . D .  __ -- - --- .. . . 
77.2 1 . 6  3 . 6  29.1 65 .7  0.68 
77.1 

1.40-1.50 L , - 2  

-1.40 . 
3 . 7  29.6 65 .7  I 0 .69 77.1 3 .7  D . i C .  _____ I_ - - ~ _ _  _- -____ 

4 . 2  1 .5  18.2 24.6 55 .7  0 .69  81.4 4 . 4  A . D . B .  

-- ____ 18.5 25.0 56 .5  0 .70  81 .3  4 . 5  D . B .  

3 . 5  1.8 25.9 84.9 5 . 2  A . D . B .  

3.5 1.50-1 .GO 1 
2 6 . 4  8 4 . 8  5 . 4  D . B .  _- 

15.1 1 . 1  64.2 / \ , 100.0 1 4 . 1  A . D . B .  
15.2 64.9 // 100.0 1 4 . 4  D.B. 

---- 
C 0 11 I' 0 S I 1 i l /""  x 65t'i r L 0 A T 5 '11 1 .50  S . L . ,  P 1 . D . D .  

-_I_---- --- __ __.- 

D I L A T  AT I ON TE ST ( S t a  r t i n g Temp. =32 0 O C ) __ r/: 
O i l  

C O A L  S O T I E / /  IPJG I'IA X . D I L . /1:{X I I 1UH tZ,"\X I HU/t 
T C I ~ P . + : ( " C )  TEMP. - : ; ( " c )  C O N T R .  2 O I L .  % G .  N O .  -- 

367 456 23 128 1.081 0.04 
J 

F . S .  I .  1 
t 

$; S . T .  & M . D . T .  corrected w i t h  f a c t o r  6/5 

B i r  t Ie y E ng in e e ring 
S i i h c d m r y  o l  Grra(  W e s t  Steel Industries 





SIZE 
t -RACT I ON 

1 0 . 8  33.9 0 . 8 3  -w-----I 
3 4 . 2  0.84 

i -- -I-_ **--iTnm- 

100.0  5 5 . 3  0 .53 
100.0  5 5 . 8  0 .53 

1 6 5 M  x 0 

A.D.B. 

A.D.B. 

\ /  

I I !- 

1.07 1 1 6 . 3  
1 . 0 8  I 16 .3  

fP_ 

0 .90  I 1 8 . 7  - 
0.91 1 16.7 ____ 

21 .7  

____I I 

9; S . T .  & M.D.T .  c o r r e c t e d  w i t h  f a c t o r  6/5 



Final Temperature "C : 
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#- I I t A D  R A ' . I  A i J A L " 5  I S 
T 

R . H .  ~ A S l i  2 J . f i .  :L F . C .  2 s .  2 H . G .  I .  RE I l A  R I< S -' 

A i r  D r i e d  Basis 
Dry Basis 

2 4 . 8  2 2 . 3  52 .1  0.81 76 
25  .O 2 2 . 5  5 2 . 5  0 . 8 2  -- 

_____- 0.8 

3 

SIZE 
Fl lACT I ON WT. 2 R .  tl. ?< ASI-I 2 s .  8 

, 93.2  
93 .2  

1 /4"  x 65M 

B I 6 . 8  1 0 . 8  I 9 . 8  I 1 . 0 1  

0 .8  2 6 . 7  0 . 7 8  
2 6 . 9  0 . 7 9  

____I 

6 . 8  c 1 I - -  I 
I 9 . 9  1 1 .02  

L Y S E S  

T 

CUIIULAT I LE 
R . N .  ? A511 7 \ I . H .  2 F . C .  2 S .  2 LIT. 2 A S H  2 

.- - 59.0 2 . 0  i 1 . D  n .  __ __ - - - - . - _. - 
1 . 3  2 . 0  2 8 . 2  6 8 . 5  1 . 0 9  

2 . 0  2 8 . 6  6 9 . 4  ;:;; 1 58.9 2 . 0  D 1'5 

-- __ __ -- __-- 
8 . 2  27 .1  6 3 . 4  6 7 . 8  2 . 8  A.D.B. . _  1 . 3  

I 8 . 3  2 7 . 5  6 7 . 7  I 2 . 8  D . B .  
> -__ 

1 . 8  21 . o  69 .1  3 .1  A.D.B. 
2 1 . 4  69 .0  3 . 2  D.B. ____ 

0.8  80 .3  / 100.0 2 7 . 0  A . D . B .  

80.9 / 100 .0  2 7 . 3  D . B .  J 

I S I N l K  - F L 0 A T A N A L Y S I S: l / 4 "  x 651.1 I 

F . S .  I .  

9 

I 3 1 . 0  
3 0 - 9  

-- - - ~  -_ 
P '< 
0 i\J 

D I L A T A T I O N  T C S T ( S t a r t 3  Temp. = 320°C) 
S0FTEI.J I N G  / !AX .  D I L . I l A X  I HUM I l A X  I MUt1 
TEI1P.k ( " C )  TEMP.:; ( " C )  C O N T R .  2 D I L .  2 G .  N O .  

.I______._ 

0.01 363 450 29 123 1.071 

S . T .  & M.D.T. c o r r e c t e d  w i t h  f a c t o r  6 / 5  

Bi r t le  y Erigin e ering 
St ib~idtGi tv  ol  Grrar West Sroel  lndusrrres 
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E L C O  i 4 I i \ ! ! i l G  LTD. 

Max. Di lc rat ion Tcnp. "C: 
ConlrGcfion "/" : 

1 Dilctc;ioa %:  

Fiaal  Tempera?il;e "C : 

G.  Fcc:or: 

I 

I 

I 

, I 

I 

I 
i 

I 

I 

,I 

1 

i 



:; I z 
----- 

E / R A '!,I A I! /1 L Y S E S 
! 

I- 

AS11 >, [ ~ ~ ~ ' ' ~ r ' ~ ;  I ": s. x A.D.B. 

0 . 7 3  1 ' 
0 . 7 3  

8 . 8  0 . 7 4  9 2 . 9  8 . 8  0 . 7 4  D . B .  
___I_ - ~ _ _ _ _ -  8 . 7  

- v D  ~ R _ - =  J1 

4 . 3  0.81 100.0 8.4 0 . 7 4  
~ - .  

4 . 3  0 .82 100.0 8 . 5  0 . 7 5  

-I_ 

C I J  "!I A T l L t  

?\ s ii 2 

_ _  

- /\"I  7 \/.ll. ? F.C. IT--- 
3.0 2 8 . 2  ~ 6 7 . 6  0.83 8 5 . 3  3.0 A r) R .  - ____ - 
3 . 0  2 8 . 5  68 .5  0 .34  1 8 6 . 3  3.0 t -[, ( I  

--___ -_ ___  _- __-__ - - ~ _ _ _ - - -  - __ 

- 15.3 2 4 . 8  5 8 . 4  0 . 6 8  91.5 3 . 7  A . D . B .  

1 5 . 5  2 5 . 2  5 9 . 3  0 .63  I 9 1 . 5  3 . 7  D . B .  

__ 22.8 \ I 9 3 . 2  4.0 A . D . B .  

23 .1  

7 5 . 6  / 1. 1 100.0 8 . 9  A . D . B .  

- --_ 

\ 1 93.2 4.1 D.B. \,,A ____-- ___ 

/ \ - 

, D . B .  76.2 / 100 .0  9 . 0  

A.D.B. 
D . B .  

5 S . T .  I M . D . T .  corrected w i t h  f a c t o r  6 / 5  

Birt  l e  y Engineer ing 
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I I1 E A D R A !.I A i.I A L V 0 I S 

/ ? . I t .  2 A S H  - V . t . 1 .  ?, F . C .  8 s .  2 H . G .  I .  REHARKS * 
1 .o 29.1 ~- 20 .6  49 .3  0 . 4 7  95 A i r  D r i e d  B a s i s  

29 .4  20 .8  4 9 . 8  0 .47  --  Dry Basis 

I I ,  I \  L I J L J 
-~ 

I I I 1 

~~ 

I 

CUIIULAT I V E  I 

1 S . G .  

- 1  . / I 0  

1.40-1.50 

b5M 

' IJT.  Y', 

5 9 . 4  
5 8 . 6  

5 . 3  

5 . 4  

- 

. I '  x 65M 

3 . 1  -_ 

3 . 3  - 

12.8 

13 .1  

x o  w 

! 59.4 3.1 A I, [i . 

5 8 . 6  __ 3 . 3  r) I{  

~ --- - 
26.1 66 .0  0 .77  

27 .4  6 9 . 3  0.81 

21.5 63.3 0 .60  64 .7  3.9 A . D . B .  

22 .0  6 4 . 9  0 .61  6 4 . 0  4 . 1  D .  13. 

'-I 
"t 

22.3 
\ 

/ 66.4 4 .4  A . D . B .  
/ 

2 2 . 7  - 
1.50-1 .60 

+ I  .60 

6 5 . 7  4.6 D . B .  

R . b l  . ?, 

/ \ 1 80 .7  100.0 

81 .8  / 100.0 

4 . 8  

A . D . B .  30 .0  

3 1 . 1  D . B .  
b 

2 . 4  

--_U--. 

C 0 t I  1' 0 5 I 1 L 

P ? 
F . S .  I .  0;\1 

COAL 

l / L i ' i  x 6511 F L 0 A T S 0 1.50 S . G . ,  A.D.B. - - _ _  
D I LATAT I ON T E S T  ( S t a r t i n g  Ternp.=320°C) ~~- 

SOrTEI.IING M A X .  D I L .  blAXIt4Ui. l  M A X  I MU11 
TE? lP. "  ("C) TEMP." ( " C )  CONTR. 2 DIL.  8 G .  NO.  

----. 

0 .995 28  25 9 0.02 378 453 
, 

1.8 

1 .4  

I I I I 

Birt le y E n 9  in e e ring 
Sii l isdiaf y o f  Crrdt Wrsl  Steel Industries 
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I I F A D  R A ! /  A I J A L Y ~ )  I s 

V . M .  k F . C .  % S. 2 H.G. I .  R E  HA R KS 
R . t l .  7 ASH 2 
0 . 7  

3 4 . 7  ___ _- 20.1 4 4 . 5  0 . 4 7  87 A i r  D r i e d  Basis 
i 34.9  2 0 . 2  4 4 . 9  0 . 4 7  -- Dry B a s i s  > 

S I Z E  
b R A C T I O N  

1 /4"  x 65M 
I 

6 5 M  x 0 

1 
1 CUt i IJLAT I V E  

s .  % 

0 .46  9 2 . 9  3 6 . 3  0 .46  

N T .  2 R . i i .  2 ASI I  8 S. 2 WT. Z AS11 2; 

9 2 . 9  0 . 7  3 6 . 0  - 0 . 4 6  9 2 . 9  36 .0  0 . 4 6  A . D . B .  
9 2 . 9  1 3 6 . 3  

7.1 0 . 8  1 0 . 3  0 . 6 7  100 .0  34 .2  0 . 4 7  A.D.B. 
7.1 10 .4  

. 

D . B .  
-' '__s :=- --  

A S . T .  & M.D.T.  corrected w i t h  f a c t o r  6 /5  
Bi r t le  y Erigin eering 
.Ti//] c i r l i a r  y ol  Grr  a t  Wpst Sic el lndus tries 

0 . 6 8  100 .0  3 4 . 5  0 . 4 8  D . B .  b 

f- 
5 1 i J , K  - F L 0 A T A N A L Y S -1 S: 1/41' x 6511 

C U i l U L A T I  \/E 

s .  G .  \.IT. 2 R . E l .  " A S H  2 V . M .  8 F.C. 2 S. 2 W T .  2 A S H  

5 0 . 6  3 . 9  3 . 0  27 .0  66.1 0 . 7 7  50 .6  3 . 0  /I . I, n 
- 1 .40 ---- -__ 4 9 . 9  3.1 28.1 6 8 . 8  0 .80 1 49 .9  3.1 iI t! __ ___. 

A.D.B. 
D .  B .  

/xi- 5.3 A.D.B. 

5 .5  l . G  - -  16.1  24.1 5 8 . 2  . 0 .61  1 56.1 4 . 3  
5 . 6  

2 . 7  2 . 0  2 7 . 2  
2 . 7  2 7 . 8  

1 . 4 0 - 1  .50 
1 6 . 4  2 4 . 5  59 .1  ~ 0 . 6 2 T G T '  4 . 4  
- .-- 

1 .50-1 .60  I \ / 

5 8 . 2  5 . 5  D . B .  

\ A . D . B .  7 7 . 7  1 0 0 . 0  35 .2  
41 .2  1 . 3  

+ 1 ' 6 0  4 1 . 8  7 3 . 7  // 
~ \.,< 1 0 0 . 0 ,  36.1 D . B .  

c 

--------.---I 

C 0 f l  I' 0 S I 1 tI 
P? 

F.S .  I .  01 J 
COAL 

l / ' i ' '  x 651.1 F L 0 A 7 S (J  1.50 S.S., A . D . B .  - F -- - 

D 1 L A T A T  I ON T E S T  ( S t a r t  i ng Temp .=320°c)  
~ - _ _ _  ---- __ 

S O i T t N I N G  t l 4 X .  D I L .  MAXI I IUM / !AX If11111 
TtI:ll'.'* i " C )  TEMP.?: ( " C )  CONTR. ?> D I L .  2 G .  N O .  -. __ 

9 0 .06  366 444 25 89 1 . 0 5 7  1 . 



4 

i 

, 

I 

I 1 Title 
I 
I I Date  I 

i 
I 



,n 

t l [ : , 7 D  ? A ' . /  A i i A L Y 5  I S - 
R E M A R K S  R . I . 1 .  A S H  2; V . f l . 2  F . C . 2  s .  2 H.G. I .  

A i r  D r i e d  Basis  
D r y  Basis 

26.8 2 2 . 0  50 .4  0.51 104 

27.0 2 2 . 2  50.8 0.51 
.-___- -I_.-. 

0 .8  
--- 

d 

- 

C 0 bl P 0 S I 1 E 1/11" x 6 5 ~  F L 0 A T S !J 1 .50 S . G . ,  A . D . B .  - 

D I L A T A T I O N  T E S T  ( S t a r t i n g  Temp.=320°C) 
__-__ ~- _____ 

P(, 
F . S .  I .  n id s o r 7 E I . J  I N G  N A X .  D I L . M A X  I MUM Hi"\:( I MUf1 

T E ~ ~ P . ; ' :  ( o c )  TEMP."  ( o c )  C O N T R .  8 D I L .  8 G .  N O .  
_I__ 

1.056 9 0 . 0 8  3 74 446 29 118 

/ 6 j , l  x 0 

92.0 1 0 . 8  

8 .O 

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

WT. 2 

-1.110 I*- R.E.i. ? ! A S / /  Y, 1 \ I . M .  % 

2.7  3 . 5  26.9 
3.6  27.6 

2 . 1  18.9 23.7 
19 .3  2 4 . 2  -__ 

2 . 5  28.0 

1 76.5 I/ 

' 6 0 . 9  3.6 
-I_----_ _ _ ~  6 8 . 8  0 . 6 8  

5 5 . 3  0 . 5 8  67 .0  4.7 A . D . B .  

56.5 0 . 5 9  6 6 . 8  5.0 D . B .  - 
70.0 5 . 7  A . D . B .  

/ 69.8 6 .0  D . B .  

100.0 27.3  D . B .  

\ 100 .0  26.7 A . D . B .  

+: S .T .  & M . D . T .  cor rec t ed  w i t h  f a c t o r  6/5 
Bir t Ie y E rig in e e ring 
Subrrdrrry of G r P d f  West  Sfee l  Industries 



, 
i 1 

I 

I 

I 

I 

I 



I I E A D  R A ! ]  A I J A L V O  I S 

R . M .  2 AS11 2 V . f i .  B F . C .  2 s .  2 H . G .  I .  R E  /!ARKS, 

27.5  46 .7  0.56 8 8  A i r -  D r i e d  B a s i s  0 .5 2 5 . 3  
D r y  Basis 2 5 . 4  27.6 47.0 0 . 5 6  - -  

J 

I 

R . M .  " I A S I i  1 

4 . 6  

1 . 6  4.5 

-_ 

1 .5  13.1 
19.4 ___. 

2.2 - 2 6 . 6  

27.2 

1 . 1  63.3 
6 4 . 0  

- __ 

SIZE 
F-RACT I ON 

V . M .  8 F . C .  2 S .  '.; W T .  7 A S H  2 

28.4 67 .0  0 . 7 7  

24.2 5 6 . 4  0 . 6 9  

2 7 . 3  6 6 . 0  0 . 7 6  5 4 . 9  4 . 5  /I . ", 0 . 
54.8 4.6 r) . I ?  __ -- --- _- ___ 

2 3 . 8  55 .6  0 . 6 8  6 2 . 6  6 . 3  A . D . B .  -- 
6 2 . 5  6 . 4  D . B .  

6 6 . 6  7.5 A . D . B .  

66 .5  7.7 D . B .  
\ / 

/' 
/\ 

\ 100.0 26 .1  A . D . B .  

100.0 2 6 . 5  D . B .  / 

1 / 4 I i  x 65t1 

--- 
C 0 !l P 0 S I 1 C I / ) { "  x 6 5 1  F L 0 A T S 1 . 5 0  S.(;., A . D . B .  __ --__ --__ 

D I L A T A T I O N  T E S T  ( S t a r t i n g  Temp.=320°C) _ _ ~ -  
F . S .  I .  COAL I----- S O U E I U N G  I l A X .  D I L .  M A X I M U f 4  M A X  I Hut1 

TEMP.;!: ( " C )  TEEP.;: ( " C )  CONTR. 2 D I L .  % G .  N O .  

366 452 30 204 1.085 9 0.05 

, 

5 5 M  x 0 

1 

I I 1 

S I Z E / R A W  A N A L Y S E S  

A . D . B .  

A . D . B .  

- __.L 

N , K  - F L 0 A T A N A L Y S I S :  1 / 4 "  x 6 5 ~  

C U I l U L A T I L E  I 
P+ 

1 . / t o -  1 .50 
-- 

4.0 



n 

r' 

F ina l  T e m p e r a i u r e  "C : 

. . .. - . . 

I i Date  ! 
I 



--- 



I ' I  
I 

I 



il . 0 . t i  . 
. . --. . 

n .  !{  _- 

D . B .  I 
A . D . B .  

A . D . B .  

;: S . T .  6 M.D.T cor rec ted  w i t h  f a c t o r  6 / 5  
Birt le y Engineering 
S u l i ~ i r / i a t y  of Grc.ir West S t r e l  Inrliislries 



i "/o 

: 300 , I  I , . ,  

i.'lai-ch 2 4 ,  1977 .... . . .  

, I  I ' ( ' I  I 

8571 

E L C C  b i ! ; d I ? : G  LTD. I 

5a:e -~ I Lab. No. 
, I  

I m : ; j , ,  1 1  , 
.- ------ . .- . - - _ _  

S t a r t i n q  T e m p e r a t u r e  " C :  

So f ten ing  T e m p e r a i u r e  " C :  j63  
V a x .  Di la ta t i on  Temp. "C: 452 
Cont rac t ion  o/o : 

D i la ia? ion  o/o: 

Tcrnpera ture  : 

I 
I I ,  

1 , , I  ! ,  

I I 

I 
1 Drawn I 

I 

I 

I 
I 

i I Daie  i I Ti:'e 
I 

I 
i 

1 
I 
I 

i 
i 
I 
i 

~ 



R . 1 4 .  2 
0 . 8  

I------ FRACT I ON 

U./l. 2 , F . C .  % s .  2 H . G .  I .  R E I !A R I( S. AS11 0- 0, 

6 3  A i r  D r i e d  Basis 5 2 . 8  - 18.0 2 8 . 4  0 . 4 5  
53 .2  18.1 . 2 8 . 7  0 . 4 5  -- D r y  B a s i s  

S I Z  

4Sll 7 

4 . 4  

4 . 5  
16 .8  
1 7 . 0  
- 

WT. 2; 1 R .  1.1. 7; 
8 3 . 6  0 . 6  
8 3 . 6  

CUtIULAT I I r E  

V . M .  2 F . C .  2 S .  2 WT. % ASH 2 
2 7 . 3  6 6 . 8  0 . 8 3  1 9 . 7 1 . 4  /I.[) R .  

2 4 . 0  58 .0  0 .70  1 2 4 . 3  6 . 7  A . D . B .  

2 4 . 3  5 8 . 7  0 .71  1 24 .1  6 . 9  D . B .  

___ _ _ _ _  
2 7 . 7  6 7 . 8  0 .84  1 1 9 . 5  4 . 5  I) I' --- ^_--- 

~- 

f 
. -  

I 
I S I N , I <  - F L 0 A T A N A L Y S I S: 1 / 4 "  x 65i.1 

30 .6  I \  
1 . 5 G - 1  .60 lE--l--= A 2 6 . 8  9.0 A.D.B. 

/' 

-I-.- I 
30 .8  \\/ 
79 .3  / 

79.9  / 

2 6 . 6  9 .1  D . B .  

\ , 100 .0  6 0 . 5  A.D.B. 
\ 100 .0  61.1 D . D .  

F . S .  I .  

--~ 

9 

$c S.T. & M.D .T .  correc ted  w i t h  f a c t o r  6/5 
8 ir  t le y En  gin c e ring 

. - _- ___ 
P! DILATATION T E S T  ( S t a r t i n g  Temp.= 3 2 0 " ~ )  
0 I4 

COAL 

T 

S O F T E F J I N G  H A X .  D I L .  H A X I M U M  blAX I t4UIi 
TEPIP. $-("C)  TEMP. $:("C) CONTR. 2 D I L .  2 G .  NO. _______ 

0 . 0 6  363 457 27  121 1 .079  



I 
, I  Title 

I 



S I Z E  
1 R A C T  I ON 

P' 

I 

s .  2 W T .  2 R . t t  7 A S I I ' '  5 .  4 - 
68.8 I . o  3 2 . 9  0 . 5 3  0 .59  A . D . B .  

P 

33.2 

2 . 3  13.4 3 1 . 2  

3 0 . 9  13.7 

--.. 
69 .1  I / ' I ' '  x 61;M 

___ 65f1 x 0 

_I_ 

- I . / t o  

0 .  G O  3 3 . 2  I 0 .60  D . B .  -+ 100.0 2 7 . 2  1 0 . 6 s  D . B .  

0 . 7 3  

0 . 7 5  

--... 7.- . * - - - - =  _- 
100 .0  26.8 1 0.63 A . D . B .  

1 .40- 1 .50 t%- 
1 1 . 7  

1 .50-1 .60 

-__ 
+ 1  .Go 

R . b1 . '/ 

2.3 

1 . 4  

1.2 

1.2 

I I 
15.0 1 22.3 6 2 . 7  0.65 1 5 3 . 8  

--I---_______I_ 
- __I 
27.1 ,/ 6 1 . 8  5.0 A . D . B .  

\ 
6 1 . 5  5 . 1  D . D .  

78.2 / \ 100.0 3 2 . 9  A . D . B .  

---. 
2 7 . 4  

____I 

-. 

- 7 9 . 1  / \I 100 .0  33.6 D . B .  

c 0 tl ~ _ _ _ _  

F.S. I .  

;': S . T .  & M . D . T .  c o r r e c t e d  w i t h  f a c t o r  b / 5  

Birtle y Erig in e e ring 
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i 1 ~ 

I 
I 1 
i I 

I 
i I 

I 

1 

I 
j 
I 

I 

6 

I 

! 

I 

! 
i 
I 

! j 
I 

I 
I 
I 

i 
I 

i 1 

! 

I 



In, I /  E A D R A ';I 17 i.4 A i Y 5 I S 

R . H .  2 AS11 ;; - U.14.  !? , F . C .  2 s .  x H . G .  I .  REtlARKY 
1 . o  63.8 15.2 20 .0  0.86 53 A i r  Dried B a s i s  -.- 

Dry B a s i s  64.4  1 5 . 4  20.2 0.87 - -  
A 

,n 

c 

S I N , K  - F L O A T A N A L Y S I S :  1 / 4 "  x 65 i1 

C U t l U L A T I  \/i 

S .  G .  LIT. 2 R . M .  " AS11 2 V . M .  2 F . C .  7 S. ': LIT. \; A S H  2 
11.2 3.0 / I .  n .  tl .  

. --- __- -- 11.2 0.9 3 .0  29 .5  66 .6  1.07 
- 1 . 4 0  ' 

11.2 3.0 29.8 67.2  1.08 

F.S.  I .  L 

11.8 0 * 9 1  O e 9  1 11.9 1 ./lo- 1 .50 
I___ 

0.9 26.9 60.4 :::: I :;:: D. B. 
- 

27.1 61 . O  3 . 7  

A S . T .  G M.D.T. c o r r e c t e d  w i t h  f a c t o r  6/5 
Bir t /e y E ng in e e ring 
S u l , c , r l r s r y  01 Grraf West Stre l  lndusfnes 

1.0 0.8 28.4 
1 . o  28.6 

86.9 0.9 80.9 
86.9 81.6 / 

\ 1 . 5 G - 1  .60 
___-_ 

/ 

1 3 . 1  5 .5 A.D.B. 
1 3 . 1  5 .6 D.B. / 

A . D . B .  I 100 .0  71.0 

100.0 7 1 . 6  D . B .  

-- __ 

1' 2 
Old 

0.01 

--lll__- 

DILATATION TEST ( S t a r t i n g  Ternp.=320°C) 

/ l A  X . D I L . 
T E M P . ; ' ( " c )  C O N T R .  2 D I L .  2 G .  NO. 

-- - _ _ ~  

S 0 i T E  I! I 11 G i 1A X I /'IU/\ t l A X  If4Uf.I 
Tt/ ' ,p. :'("C) 
I____ ~ 

352  452 25 26 1 1 .114 
, 
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I 

/ 
I 
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i HEAD RAW ANALYSIS 

R.M.% A s h %  V . M . %  F . C . %  S .% H . G . I .  REVARKS 

1 . 2  58.2 17.8 22.8 0.30 59.4 A i r  Dried Basis 

- -  58.9 18.0 23.1 0.30 - - -  D r y  E3asis * 

COMPC?I'IE 2'' x 65 rn FL-OP7 S (3) 1 .50 5. G., A .  D. B. -- 

Maximum 
D t l .  % G .  No. 

i 

Warnock Hersey Professional Services Ltd. 
ELCO MIId lNG LLTD 

CORE SPMF'LE - ANALYSIS 

H o l e  No..  R 77 - _- 19-7 ___ Lab. No.: _.__ 77 - 3035 Date. - Apr i l  14, 1977 
t 1 

SINK - FILGAT ANALYSIS: 2" x 65 M I .--- -I_- -.*. - .*-..--. 
S . G .  

"- -- --__I 

-1 .40 
-- 
I .40-1 .50 
-*..--- 

1 .50-1 .60 

Cumulative 
V.M.S S.% 

0 .72 

F . C . ?  

65.8 12.3 
I-*I 

1 . 4  27.6 

28.0 
- 5.2 

5.2 

14.4 

14.6 

m- 

.....-- 

5.2 i D. B. 0.73 

0.69 

66.8 

58.9 

59.4 

25.7 

26.0 
- 

0.70 

_ _  1 . o  
-.I 

- -  
24.9 

25.2 
-- 

_u.- 8 3 . 4  0.9 81 .7 
_ -  82.5 

P %  
on 

Coal 
Max .  D i l .  
T e k p  .("C) 

Maximum 
C a i t r .  "/o 

0.031 



, 

, CLIENT: WARNOCK HERSEY 

PROJECT: DILATATION TESTS * 
SAMPLE : -8Mesh, 1.50 S.G. Cornposlte 

F loa t  

C S&MT 
LAB. NO. 

5 (77-3024 1 32 0 345 

895A 177-3025 I 320 I 370 

8960 

8962 177-3031 j / 3 5 0  

I ! 
I I I 

367 

367 

350 

% 
367 

M A X .  M A X .  MAX. 4 

DILAT'N CONTRACT" DILATATION 
TEMP ( OC) % % G.No. 

Eirtle y Engineering 
S u b s d t a r v  o f  Grprr  L'/esr S r p e l  Indusfrtes 

;t S o f t e n i n g  T e m p . ,  r ,aximum Dilatation/Contraction Temp. 

a r e  c o r r e c t e d  w i t h  factor = 6/5 



I 1  C A D R 11 !.I A i 4  A L !' 5 I S --- 

- A S H  2 V . 1 1 .  :,< F . C .  8 __ 5 .  :: H . G .  I .  I? E l1A R I< S! 

- Air D r i e d  B a s i s  2 1 . 6  30 .5  1 - 0 1  59 
--- 

47.1 
D r y  Basis -- 4 7 . 5  2 1  . a  3 0 . 7  1 . 0 2  # 

ASli % 

5 1 . 3  
5 1 . 7  
38.8 

39.1 

C U I l U L A T  I Vt :  
T 

S .  2 \ J T .  2 A S H  2 s .  % 

0 . 9 6  6 1 . 7  5 1 . 3  0 . 9 6  

0 . 9 7  6 1 . 7  51 . 7  0 .97  
1 . 1 1  100.0 46 .5  1.02 

1 . 1 2  100.0 46.9 1 . 0 3  

I I_P-~*- 

E L C O  H I ' J  I I J G  L T D .  
F____ 

D . B .  I 
I 

B 
1 6 5 M  x o 

A.D.B. 1 
D . B .  

4 1 I 

m 

I S I 11 I< - F L 0 A T A N A L Y S -I S :  1 / 4 "  x 6511 

CUi lULAT I V E  

s .  2 \/I-. A 

A . D  R .  
_-- 35.2 8 .1  

35.2 8 . 2  0 it8 

---__ _ _ _  1 . 3 1  

-- __ _ _ ~  
1 .30 41 .3  9 . 6  A . D . B .  

1.82 -411 9 . 7  D . B .  

D . B .  

\ l0OYO I_ 50.4  A . D . B .  

1 0 0 . 0  5 0 . 8  D.U. 

I_ 

1 .4O- 1 .50 6.1 18.4 I 31 .3  I 50.3  

56.1  0 . 7  

+ lSG0 I--cT;1 
1 -  1 

320°C) 

G .  NO. 

F.S. I .  

.!. .,. 
,\ ,. 
0 . 3 3  350 457 2 4  210 

1 

7 1.118 

.!: S .T .&  M.D.T. c o r r e c t e d  w i t h  f a c t o r  6/5 

*$:Check was 0 .34  B ir t f e y Er 19 in e e ring 



F 

' 0 1  

i I 
I 

I Grawn 
I L -- ! 1 I 



i 
29.0 ____ 
29.3 

__ I 75.2 1 1 . 1  1 1 / ' I "  x 65M 
' 

75.2 1 1 24.8 I 1 . 5  
24.8 6514 x 0 

E / R A \%! A ; J  I\ I. Y S E I; 

I __ 
curii j i  i i r  i vt:  I 

u r .  4 A511 < s .  2 
A . D . B .  _____ 0.71 

.___-_ - 

0.72 '' 'LF'qk,, 75.2 32.9  

0.81 i 100.0 ' 29.6 0.73 A . D . B .  

0.71 - --. D.B. 0.72 

AS11 2 

32.5 

32.9 
-._1- .-- 

21.2 0.82 1 100.0 30.0 0.74 D . B .  

I S . G  
h, 

- 1 .I10 

.5O- 1 .GO 

+ 1  .Go 

* S.T. G M.D.T. c o r r e c t e d  w i t h  f a c t o r  6/5 
Rir t le  y E rig in e e ring 
. S ~ h c , r / r a r y  o f  G r r d  Weci S fce l  Industries 
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I 

T i t l e  I Date 
i i 



46". r 
I i E A D  R A ! I  A I J A L ' ? ' )  I S a AS11 2 . - V . M .  4 F . C .  % s .  2 H . G .  I .  R E I I A R K S  ., 

A i r -  D r i e d  B a s i s  
Dry B a s i s  

1 :1 2 3 . 7  25 .1  50 .1  0 . 4 5  89 

2 4 . 0  2 5 . 4  50.6 0 . 4 6  --  
~ - _ _ _ -  

Rh 

-. 

F . S .  I .  

9 
#- 

--____ ______________ 
D I L A T A T I O N  T E S T  (Starting Temp.=32o0C) -- P4 

ON 
S O F T E N I N G  H A X .  DIL. FlAXIMUM I 1 A X  I M U t 1  
T E I I P .  "("C) TEMP. " ( " C )  CONTR. % D I L .  8 G. N O .  
__I_-_ 

0.03 360 4 42 24  53 1.040 

I S I Z  

S I I J , K  - F L 0 A T A Id A L Y S I S: 1 /4"  x 65l1 

-i 
-------I 6 8 . 0  

- I  .4n 167.9 
1 2 . 4  

1 . 5 O - 1  .60 2 . 0  I 2.' 

R . Fl . ?< 

2 . o  

2 .1 

2 . 1  

-___ 
1 .2  

4.2 2 8 . 9  6 4 . 9  68.0 

4.3 29 .5  6 6 . 2  0 . 5 6  1 6 7 . 9  

0 . 5 5  

16.2 24 .8  56 .9  0 .-55 p[-p-K4 
16.5 2 5 . 3  58 .2  0 . 5 6  70 .3  

2 5 . 4  \ 72.5 

7 2 . 3  

_. 

- ~ .  

\ / 

/ 100.0 

4 . 3  I1 . i? . 

4.6 A . D . B .  

4 . 7  D . B .  

5 . 2  A . D . B .  

~- __ _- 

9: S . T .  & M.D.T .  corrected w i t h  f a c t o r  6 / 5  

Birt le y Erigin eering 
S i i h s r d i a r y  ol Crr,it Wect Stee l  lndiisrries 
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I 

I 

I 

i 3G:e i 
i 

Ti:le 
I 



i 

R . t 1 .  8 
0.6  

___ I 

A S H  5 - V.t .1 .  '.: F.C. % s .  2 H.G. I .  REIlARKS I 

27.3 ___- 24 .6  47.5 0 .60  6 7  A i r  Dried B a s i s  

27 .5  2 4 . 7  47.8 0.60 --  Dry Basis 

S I I J , K  - F L 0 A T A iJ A L Y S -I S: 1 / 4 "  x 6511 

CUltULAT I \JE 

S .  G .  \ IT .  2 R . 1 1 .  7 ASH \ / . / I .  % F.  C. 2 S .  2 LIT. ', ASH % 

57 .0  6 . 8  /1 P li 

56 .8  6 . 9  rl 1 )  

- __  - 57 .0  1 .7  6 .8  29 .7  6 1 . 8  0 .71  

56.8 6 . 9  30.2 
- 1 . / I 0  

---- ___ 
60.4 7 .7  A . D . B .  

60 .2  7 .8  D . B .  

6 2 * 9  I 0 . 7 2  3.4 1 .0  22.1 24 .5  52.4 0 .58  
1.40- I .50 !IF 4.3 1.0 34.2 \ 6 4 . 7  9 .4  A . D . B .  

22 .3  2 4 . 7  53.0 0.59 , 

A S.T.  G M.D.T. corrected w i t h  f a c t o r  6/5 

Birt  le  y Engin e ering 
S i i I ~ c d r a r v  ol GrPr l t  West S:eel Indus(ries 



P- 

I 



R . 1 1 .  5 
0.9 

S I Z E  
F R A C T  I O N  

A S I i  2 V . f i .  2 F . C .  s .  2 H . G .  I .  R E I I A R K S e  

6 4 . 3  -__ 14.3 20.5 0.71 51 A i r  D r i e d  B a s i s  

64.9 14.4 20.7 0.72 -- Dry B a s i s  

1/4" x 65M 

A S H  7 V.M. 2 

8.3 28.1 
8.4 28.3 
17.9 25.7 
18.0 25.9 
28.3 
-- 

\ 

S I Z E / R A \ r l  A N A L Y S E S  

CUI lULAT I \ /E  

F . C .  2 S. "< WT. % A S H  % 

14.7 8.3 /I . I) tl . 

14.7 8.4 D I? 
__- 62.9 1.25 

63.3 1.26 __--__ __ 
A . D . B .  55.7 1.34 22.5 11.6 

56.1 1.35 22.5 11.7 D.B. 
/ 25.2 13.4 A.D.B. 

J 

S .  G 

28.6 
,-. 

82.5 / 

- 1 . 110 

25.2 13.5 D . B .  

100.0 65.1 A.D.B. 

1.40-1.50 

1 .50-1 .60 

+ 1  .Go 83.2 / 

S I I d , %  - F L 0 A T A N A L Y S I S: 1/4" x 6 5 ~  

100.0 65.6 D . D .  

WT. 2 

14.7 
14.7 
7.8 
7.8 
2.7 
2.7 
74.8 
74.8 

R . M .  2 

0.7 

0 . 7  

1 . o  

0.9 

s: S . T .  & M.D.T.  corrected w i t h  factor 6/5 
Birt ley Eng ineer ing  
S o h ~ t ~ I t a r v  of Grrdt Wrst Steel Industries 



2 
1 _ .  i Date I 

I I I ‘:Ie 



L 

I1 E A D R A ':I A i.1 A L Y I, I S 

s .  8 H . G .  I .  R E i l A R I < S ,  V.i.1. 5: F . C .  8 
-__c 

R . 1 4 .  8 A S H  2; 

89 A i r  D r i e d  Basis  0 . 9  18.5 25.2 55.4 0 . 6 0  

1 8 . 7  2 5 . 4  . 55.9 0 .61  --  D r y  Basis * 

R . H .  2 

1.8 

1.5 

1 . 5  

-- 

1.2 

S I Z E / R A L I  A i l A L Y S E S  

CUIIUI-AT I V E  S I Z E  

AS11 2 \ I .M .  2 F . C .  2 S .  :< WT. 2; A S H  

3.2 28.1 6 6 . 9  0.62 3 .  L-. , - - -~ .~ l , ,  A . P . H .  - 70 .5  

70.4 3 . 3  .__ -- 3.3 2 8 . 6  68.1 0 . 6 3  -_ 
16.8 24.0 57 .7  0.65 73.9  3 . 8  A . D . B .  

17.1 2 4 . 4  58.5 .-y. 3 . 9  D . B .  

28.1 /I 76.1 4 . 5  
28 .5  76.0 4 .6  D . B .  

73.2 / 100.0 21.1  D . B .  

A . D . B .  
\ 

\/', 

/ 

/ \ A . D . B .  72.3 100.0 20.7  

5 5 M  x 0 I I , I 

9 

I 12.5 I 0.77  1 100.0 1 1 9 . 3  1 0 . 6 3  

-~ 

0.04 363 

' I  

8 

A . D . B .  

A . D . B .  

452 22 139 1.086 

P S I N , l <  - F L 0 A T A N A L Y S I S :  1/4"  x 65i.1 
I I I I I I 

m 

1.50-1 .60  2 . 2  l-----l 
I I 2 3 . 9  I I 2 4 . 0  

I I CUI l I JLATI  bE I I I I I 

9: S.T.  & M.D.T. c o r r e c t e d  w i t h  f a c t o r  6 / 5  

B ir t le y E ng in e e ring 
Suhc,dmry o l  Grrat West Steel Jndustrres 



! 

, 

I 



Warnock Hersey Profkssional Services Ltd. 



I 1  

Lab .  No. 8617 

S arnp le Id e n t i f  i c  a t i on  : 

S t a r t i n g  T e m p e r a t u r e  "C:- 

Sof ten ing  T e m p e r a t u r e  "C:_- 

Max.  D i l a ta t i on  Temp. "C:- 

Cont rac t ion  : 

D i la ta t i on  O/" :--- ~~~ 

F ina l  Ternpero ture  "C :--- ~- 

_L_II- I .  

-- 
O/O 

300 

.' 
250  

2 0 0  I 

I50 

I00 

5 0  

0 

. .  



Warnock Hersey Professional Services Ltd. 

0.87 __ 53.6 ____ 
-_ 54.0 0.88 - 

1 4 7 . 3  0.94 

i 4 7 . 7  0.9x 

F-:.M. % ALh% V .  M. % F - . c  % 

26.4 0.84 

53.3 20.1 26.6 0.84 

Wt. "/I 

90.2 

90.2 

9 . 8  

--.__ 

9.8 __-.___ 

I - I . G . I .  

70.5 

R.AA.% 

- 0.7 

- -  

0.7 
- -  

A i r  D r i e d  Basis 

Ash 7i 

Dry e a s i s  

5. "/o S i z e  
Fraction 

CLJWv'!LAl IVE - __---__-- 

Wt. 76 Ash 7L s. % 
- 

0.87 90.2 53.6 

90.2 54.0 0.88 

100.0 53.0 0.88 

100.0 -53.4 0.89 

.--_.-__- -.I- _________ 2 x 65 
- 

65 x 0 

A . D . P .  

D - B .  

A .  D. B. 
D . F .  

- 

-~ 

1/11 SINK - r=i_oA-i ANALYSIS. d x 6 5 W  

1 
I 

5 . 8 4  34.3-1 

. 1 7 . 1  ___ ---3l . 1  51 . 8  
32.7 - - - -  

33.0 - - - _  
65.4 - -  

65.8 - - - -  

-- 

- _  - 

---I 
Ash y b i  

5 .8  ! A . D . B .  

5.9 1 D .B .  
I 

7 . 0  I A . D . F .  

7 . 1  1 D .B .  



[ 
L a b  No 8618 u o t ~  _ _  March /77  

Warnock Hersey  

Sample Identi f icat ion. 77-21 72 

Star t ing Temperature "C: 3 5 O  

Softening Temperature " C :  j 5 3  , 
428 Max. Di latat ion Temp. "C: 

2 5  I Contraction "/": - 

Dilatat ion %: 

Fmal Temperature " C '  

G. Factor :___- __ 

Client :---- 
I 

4 

I 187 
1 

1 .079 I 

O/O 

300 

%! 

250  

200 

I 50  

I00 

5 0  

0 

a@ EIR'TLEY ENGINEERING (CANADA) LTO. 

T i t l e  

RUt iR DILATOMETER TEST 

Date 

Drawn 



Warnock Hersey Professional Services Ltd. 

- - --- - - _  _ - --- -- -- - - 

r . .M.yL Ash"/, V.M."/o F . C  % S.% 1-1.c.1. 
19.9 27.9 51 . 2  0.85 120.4 - 1 . o  

- -  20.1 28.2 51 .7 0.86 _ _  - -- 

- - ._ _. _- 
~ : L A ~ / ~ K Y &  

A i r  Dr ied  B a s i s  

Dry B a s i s  

--- 

Wt. "/c R . M . %  P5h% 

22.4 

5 tze 
Fract ion 

66.7 1 . 1  
~~ - ~ -  x G 5  ---- 

66.7 - -  22.7 

33.3 1 7 1- 11 . o  
- 1 3 3 . 3  I - -  1 1 1 . 2  

65 x 0 

SINK - FLOAT ANALYSIS- 

- 
I 

CUWULATIVE 
C .  % 

0.83 66.7 22.4 0.83 A . D . O  

Wt. % Ash % 5 .  % 

-- . - - ~  ___I__ 

0.84 66.7 22.7 0.84 D.B. - 

0.93 100.0 18.6 0.86 A - D . e  

0.94 IlOO.0 I 18.9 1 0.87 1 D .E .  

E .  G .  

-1.40 

I .40-1 .50  

1 .50-1 .60 

t - 1  . 6C 

m't ."/, K . M r;! 

2.6 

68.0 I - -  

4.3 I 1 . 1  

4.3 I - - 
--- 0.9 1 1 . 0  

67.6 3.8 1 
68.0 3.8 I D.B .  

I 
__-_- 71.9- 4 1 ' A . D . P .  

72.3 -*E.R. 

1 0 0 . 0 /  22.2 I I A .D.B.  
___.._ 

1oo .o l  22.2 I D . 9 .  



Sta r t i ng  Tempera tu re  "C ~ _ - _ _ _ _ _ _  350 

Sof ten ing Tempera tu re  "C - 368 
4 2 8  Max.  D i l a ta t i on  Temp. " C  

21 Contract ion "lo : _- - 
66 

Di la tat ion % :L- 

Factor  :-. 
1.040 
__-_ 

i fl t Ji 

BIRTLEY ENGINEERING ( C A N A D A )  LTD. 

T i t l e  

RUt iR DILATOMETER TEST 
Drawn 1 



Warnock Hersey Professional Services Ltd. 

A s h  "/c 

32.6 

32.8 
--_ 

__ 
28.9 
29.1 

CORE SblV't'L-L- A N A L Y S l C  ELCO MINING LTD. _. - 

tiole No.. R-77-22-4 Lab.  No.. 77 - 21 74 Date. March 1 1  , 1977 
~ ____ 

I- ~~. -- -- -- ,r I----------- I 

CIJWIILAT IVE 
S. % wt. 76 Ash "/c 5 .  P/ /o 

- 
-l_l 32.6 --- 0 - 7 5  --I_-- A.D.B 0.75 81 .3 

0.76 81 .3 32.8 0.76 D.B.  
___ 

0.89 100.0 31 .9 0.78 A . D . B  
0.90 100.0 32. I 0.79 D.E. 

I 

-- 

56.7 

- 1.6 

1 . 6  

0 - 8  
0.8 

40.9 
c-- 

40.9 

t l . G . 1 .  I-?E:NARKS 

ir Dried Basts 

- - - Dry  @ a s i s  

- -  

0.6 

- -  
--___ 

0.7 
- -  

0.9 
- -  
__-. 

I SIZE / RAW ANALYSES i 

6.0 

14.1 

14.2 - 

22.4 

22.6 

68.7 

69.3 

- ____ 

____ 

-_ 

Fract ion 

35.2 58.8 

29.6 55.7 

29.8 56.0 
____ -_ 

- -  -_- - 
- -  - -  

- - - -  

-- - - _  

5. G .  
___ 

-1.40 

1 .40-1 .50 

1 .so-1 .60 

+1.60 
L 

---I_t_____t____ 

1.031 56.71 6.0 1 D .E.  



I 
Lab  N o . A 6 2 0  Date March177 

client: Warnock -__-___ Hersey  

Sample Identif ication:-- 77-2 174 

Star t ing Temperature " C :  

Softening Temperature "C:  

., -_ 

i l  

350 

356 

4 3 7  Max. Di latat ion Temp. " C :  
22 

Contraction "/" : 

k 190 
Dilatat ion O'": -- 

Final Temperature " C :  
1.088 

G. Factor :  - 

O/O 

30 0 

.c 
250 

200 

I50 

I00 

5 0  

0 

EIRTLEY E N G I N E E R I N G  (CANADA) LTD. 

-ille 

RUHR DILATOMETER TEST 

Date 

Drawn 



- 
Warnock Hersey Professional Services Ltd. 

________- - ___ ____ - --- - - - 

S I Z E  ,' RAW A N A L Y S E S  I __ I 
t 1 

Size c;unruLA-i IVE 
Wt. % R.M."/, A s h %  S. % 

Wt. "/o Ash % S .  % Fract ion 

90.4 0.8 ._ 52.6 -- 0.66 -. 90.4 --I_ 52.6 0.66 A . D . B .  I _- 
90.4 - -  53.0 0.66 90.4 53.0 0.66 D.B. 

2 x 6 5  -- 
_ _  

0.9 48.9 0.74 100.0 52.2 0.67 A .  D. E. 

49.4 0.75 100.0 52.6 0.67 D.P.  
65 x 0 

t iEAD RAW ANALYSIS 

ir Dried  H a s i s  

51 .9  19.3 28.8 0.66 Dry Easis  

i 6 . 3  , 6 . 3 F  
1 .50-1 .60 t-- - -  -- 

80.5 
+1 .60 --- 

80.5 _ _  
L-. I______ 

I 1 I 1 Cumula t ive  1 I 

7 .7  I 33.71 58.61 1.23 I 9 . 4  1 7.7'  D . B .  

33.9 - - - -  - -  

34.2 - -  - -  - -  

59.8 - -  - -  - -  100.0 51.8 A . D . B .  . 

60.3 - -  - -  - -  100.0 52.3 D . 9 .  

--__ 



I 
L a b  No -8621 

Client : Warnock He r s e y  

Sample Identi f icat ion: 77-21 75 
Star t ing Temperature " C :  350 
Softening Temperature "C: 362 

Max. Di latat ion Temp. " C :  437  
Contraction "A : 25 I 

DiI a t a t  ion 

Final Temperature " C :  

Date --la rc h /  77 

~~- 

191 "A : ________ 4 

Factor :- 

"/a 

300 

$5 0 

200 

I50 

I00 

5 0  

0 

. .  

BIRTLEY ENGINEERING (CANADA) LTD. 

Title 

RUHR DILATOMETER TEST 

I 



Warnock Hersey Professional Services Ltd. 

___- 
k.N\.% A s h %  V . M . %  F . C  % C . %  

23.6 36.6 0.76 

23.8 36.7 0.76 
0 .6  39 .2  
- -  39.5  

CORE SP.Wl 'L.L AtdALYSIY ELCC, M I N I N G  LTD. ____ 

___-____- -- 

H . G . I .  REN.ARKS' 
68 .4  A i r  Dried Basts 

_ -  Dry Basis 

Hole No.. R- 77 -22-6 Lab. No. : 77 - 21 76 Date. March 1 1 ,  1977 __- - .__ 

____ .____ __ 

S I Z E  / RAW ANALYSES I 

4 
Size CUNCJ LAT JVE W t .  % R . M . %  A s h %  S. % -- 

Fraction Wt. % Ash % S. % 

0.72 A . D . B .  ~- - 92.0 0.7 ~__  40.1 0.72 92 .0  40.1 
2 x 6 5  - 

92.0 - -  40.4 0 .73  92.0 40.4 0.73 D.B. -._ 

0.9  3 1 . 1  0.84 100.0 39.4 0.73 

8 . 0  ___ - -  3 1  . 4  0 .85 100.0 39.7 0.74 
[ 65 x 0 . '-" i A.D.P. 

D.P. 



300 

.' 
250  

200 

- 150 

- 100 

- 
- 

- 5 0  

- 0  

. .  - 

EIRTI-EY ENGINEERING (CANADA) LTD. 

T i t l e  I Da te  

Drawn 
RUHR DILATOMETER TEST 

I 



Warnock Hersey Profrssional Services Ltd. 

______ 
CUNIJLATIVE 

Wt. % R . M . %  A s h %  S. % - -  
wt. "/c A s h  % 5 .  % 

86.2 0.6 31 .8 0.95.--- 86 - 2 .__I-----__ 31 .8 0.95 
86.2 - -  32.0 0.96 86.2 32.0 0.96 

13.8 0.9 18.3 1 . I 1  100.0 29.9 0.97 

13.8 - -  18.5 1.12 100.0 30.1 0.98 

-- 

- 

C,ORE S A W I  ) t . r -  f irr\ lALYsIC ELCO WtlNING L T D .  ____ - 

H o l e  No.. R-77-22-7 Lab. No..  77 - 21 77 Dste. March 1 1  1977 - -. _ _  

A . D s  

D.B. 

A .D .E  

D .F .  

- 
I 

I iEAD R A W  A N A L Y S I S  ____- -- _.. - 
H . G . I .  RENARK," F.,.R/?.% ,Ash% V .M.% F . C  % c . %  

40.9 0.98 70.5 A i r  Dried Basts 29.8 28.7 
29.9 28.9 41 .2 0.99 - -  Dry Basts 

- 

--- 
S i z e  

Fraction 

x 65 

65 x 0 

%I 
5 .  G .  

-1 .40 

I .40-1 .50 

- 

1 .so-1 .60 
1.5 _ _  23.2 - - 

- -  0.6 85.4 31 .4 
$1 .GO * -  

1--- ___. 

60.0 1.23 

60.5 1 .24 

53.2 1.29 

53.6 1.30 

_____ 

__- 

- -  - _  

_ _  _ -  
- -  - -  

- _  _ _  

r J  
Cu n iu 1 a t  i ve  I 

63.8 I 5.8 I D.B.  

67.1 _.___ - 

6.3 1 D .U.  

68.6 A.D.E .  

68.6 D.P.  

100.0 31.3 A . D . B .  

-. 

100.0 1 31.61 D.9.  



RUHR DILATOMETER TEST - 1-1 



- 

Fi.Ivl.% Ash% V .M.% F . C  % S . %  

1 . o  16.1 26.3 56.6 0.59 

16.2 26.6 57.2 0.60 - - -  

- 
H . G . I .  REWARKS 

75.4 A i r  Dried Bas t s  
- _ _  Dry e a s l s  

SINK - FLOAT ANALYSIS. X'' x 65 h/' 

1 I I 

-- 
Size  

Fraction 

2 x 65 

6 5 x 0 .  
- 

1 .40-1 .50 
___ 1 2 .9  

- I-- 

CUMULATIVE aft. % R . M . %  A s h %  S. % 
Wt.  "/c A s h %  S .  % 

0.61 A .D .H  -- 91.4 16.3 

91.4 16.5 0.62 D * u *  

--. -I--u 
.I_ 16.3 0.61 - -- -- 91.4 1 .2  

- 91.4 16.5 0.62 

---- 
- -  

8.6 1 .2  1 1 . 1  0.65 100.0 15.8 0.61 A . D . E  
- -  1 11.2 0 . 6 6 1  100.01 16.0 1 0.62 D.E. A.6 1 

I 
i 0.8 

j 0 . 8  
1 .50-1 .60 +----- 

I 

- -  

1 . o  
-. 25.9 60.9 0.61 82.4 13.2 

24.2 - -  - -  - -  83.2 
-- --__- - 

- 

~- 

2.8 I D .B .  

.___-__ 3 .2  1 P . D . F .  

3 .2  I D .B.  

3 . 4  1 D .E .  

I 

A.D.B.  - 3 . 4  1 

- . ,- 

26 11,014 1 I I -  \ ,  - -__- 

1 9  7 0 .  01 0 1 368 437 
-- -- - - --- 

I 



111111111 

~- - 

Title 

' L o b ,  No. 8624 
Client : Wa r n o c k  He 

Sample Iden t i f i ca t i on :  

S ta r t i ng  Tempera tu re  "C:- 

Sof ten ing Temperature "C: 

Max,  Di la ta t ion Temp. " C :  437 
Contract ion e/o : 

Di la ta t i on  %:-.---__ 

Final  Temperature " C :  

G. Factor : -  

Date 

O/O 

300 

rc 
250 

I 200 

I50 

I00 

5 0  

0 

Drawn 
RUHR DILATOMETER TEST 



^_II_ 

Warnock Hersey Professional Services Ltd. 

____ - __ 
F;.R/l.% Ash% V . M . %  F . C  % C . %  t4  . G. 1 , 

0.8 60.5 15.3 23.4 0.39 47.7 

- -  61 .O 15.4- 23.6 0.39 - -  

"p 

f? EMARKS 

A i r  Dried Basis 

Dry Basis 

'T 

CUIv"ULA7-lVE ____ 

Wt. % Ash % s. 72 

0.33 95.4 62.4 

95.4 62.9 0.33 

100.0 61 .O 0.35 
100.0 61 .5 0.35 

ELCO MINING LTD.  

I 

A . D . B  
-___I--.- 

D.B .  

A . D . E  

D.B.  

H o l e  No: R-77 - 22-9 L a b .  No.: 77-2179 @ate. March 1 1 ,  1977 
- _ _  

SIZE / RAW ANALYSES 1 

Wt. "/o Size 
Fract ion 
I 

x 65 

65 x 0 

R . M . %  

0.8 

1 . 1  
- -  

Ash % C .  % I 

SINK - F L O A T  ANALYSIS: 2'' x 65 W. 

-1.40 
17.3 

1 .40-1 .50 c_kg4 o*5- 
1.9 - -  

I 1 0.7 1 0.7 
1 .50-1 .60 

tl -60 

10.7 30.8 57.8 0.96 

10.8 31 .O 58.2 0.97 

16.4 29.2 53.9 0.83 

- 16.5 29.4 54.1 0.84 

27.1 - -  

27.3 - -  
74.9 

75.5 

-_ ____ 

.___ _. - 

- -  - -  

- -  - -  
- -  - -  - -  

- -  - -  - -  -_ 

17.31 10.7 i A . D . 6  

17.3) 10.8i D . B .  

IOO.Ol 62.8 1 D . 9 .  



-I 

T 

*- March /77  
I l i  Date 8625 I 

L o b  No.- 
Warnock H e r s e y  Client : 

Sample Identif ication: 

Start ing Temperature " C :  

Softening Temperature "C: 

Max. Dilatation Temp. O C :  

Contraction O A  : 

Dilatat ion %: 

Final Temperature " C :  

G. F a c t o r :  

"10 
300 

.! 
250 

200 

I50 

I00 

5 0  

0 

E I R T L E Y  ENGINEERIPJG (CANADA) LTD. 

RUHR DILATOMETER TEST 

Date 

Drawn 





Warnock Hersey Professional Services Ltd. 

____ -- . _ ~ ~ _ _ _ _ _ _ _ _ _  
F?.N\.”/, Ash% V .M.% F . C  % S.% 

_ _  - 29.3 0.32 
- -  52.7 17.8 29.5 0.32 

17.7 __ - 

c ORt. 5 f iWI ’LL  / i I d A L \ r ’ C I C  
.- --_-_ ELCO WiINING L l O .  -- 

Hole No..  R 77-22-11 L a b .  No: 77 - 2181 Date .  M a r c h  I ? ,  1977 __ - 
F4 

-_ - - = 

t i .  G .  I .  REWARKC; 

76.8 A i r  Dried Hasis 

Ury H a s i s  - _ _  

I. C;LJL“.Il-A7 IVE 

W t .  % Ash 74 5. ”/o 

___-- 97.8 52.2 --- 0.33 A.D.f3 -_ .- __ 

97.8 52.6 0.33 D.B. 
I_ 

0.33 A.D.B.  51 .4 100.0 

100.0 51 .8 0.33 D.B. 

T 



862 7 Date- March /77  
I 
Lab No.-..---.--. 

Client : Warnock H e r s e y  

Sample Identi f icat ion: 

Star t ing Temperature " C : _  3 50 

371 Softening Ternperature "C: -  
440 

Max. Di latat ion Temp. " C :  
20 

Contraction '/" : ______ 
168 

Dilatat ion %:  _- 

77-2181 

Fin 

G. 

a1 Temperature 

Fac tor :  

BIRTLEY ENGINEERING ( C A N A D A )  LTD. 

~~ .- 

T i t l e  

Rut- iR DILATOMETER TEST 

Date 

Drawn 



_ _  
Warnock Hersey Professional Services Ltd. 

F;.M.% Ash% 

0.8 67.9 

_ -  68.4 

ELCO WilNING LLTD. 

~ - - _ _ _ - _ _ _  ~ _ _ ~ _ _ _ _ _ _ _  - 

V.M.% F . C  % S . %  t i .  G .  I .  REMARKS'' 

14.6 16.7 0.57 54.6 A i r  D r ied  B a s i s  

14.7 16 .9  0.57 
- 

U r y  B a s i s  _ _ -  

1 

68.0 0.57 A . D . B .  

CI_!NULAT IVE 
Wt. % R . M . %  Ash"/, S. % * -  

S i z e  

Fract ion Wt. "/, P s h %  S. % - 

___--I-__-__ 

68.0 0.57 98.9 - 9 8 . 9  0.8 
x 65 

98.9 68.5 0.57 D. 6. 98.9 _ _  68.5 0.57 

67.7 0.57 A . D . R .  1 . 1  0 .9  37.9 0.86 100.0 
6 5 x 0  - 

- -  , 38.2 0.87 ___- , 100.0 , 68.2 , 0.57 , D .B.  , ..-- 1 1 . 1  ___- 

SIZE / RAW ANALYSES 

SINK - FLOAT ANALYSIS 

- .  

8 . 4  0 .8  

0 . 4  -. 

2 .1  0.6 

2.1 

2 .6  0.4 
1.50-1 .OO !---- 

-1.40 -- 
- -  

-- 

1 .40-1 .50 
- -  

_ _ _  
I 

I 2 .6  - -  - 

86 .9 0.6 
t l . 6 0  --- 

86.9 - - 
h - - -__ -__i 

_- * 
76.7 

'/Ir x 65 -zrz 
5 7 . 2 1  1.26 -____ 

_____ 

i - -  - -  

8.4  13.2 f A . D . B  

8 . 4  

10.5 .- 13.8 1 A . D . P .  

10.5 13.9 

13.1 16 .2  A . 0 . E .  

13.3 i D .H .  

' D.B.  ____ 
_ _ _ ~ - .  

13.1 16.3 Dee. 

100.0 68.4 A . D . B .  

100.0 68.8 D . 9 .  



1 
! 

R U t i R  DILATOMETER TEST 
Date  

Drawn 

w.. . 



Warnock Hersey Professional Shrvices Ltci 

___ - _ _  - _ _  __ - - ------____- -- 7 

SIZE / RAW ANALYSES I _- --- 4 I 

CUNU L A 1  TVE 5 tze Wt .  % R . M . %  Psh"/c S. 01  10 - -  

F r a c t  Lon Wt.  "/c Psh  YL 5 .  "/o - 4 

91.2  0 . 8  21 . 6  0.52 91 . 2  21 . 6  Oa52 A.D.B, 

9 1 . 2  - -  21 . 8  0.52 91 .2  21 .8 0.52 D.B.  
- - --__ x 65 -- 

19.0 I 26.2 I 0 .53 

:..: 1 9 . 1  26.4 0 .53  
- . .-___ 

8 . 8  1 . 2  5 .4  0.57 100.0 20.2 0.52 

0 .58  100.0 20.4 0.52 
6 5 x 0  - 

__ 5 .4  - -  __ 8 , 8 -  _-I_ - 

112.8 hir D r i e d  1lac;ici I 

A . D  t-'. 

D . E .  

- 

5 .4  D .B .  

___ 17.0 27.1 1 55.1 

24.8 - - - -  75.8 - __ 6 . 4  1 A .D .E .  

1.40-1.59 ---- 4 . 4  4 0.8 .- 

- 4 . 4  - -  __ 17.1 27.3 55.6 0.47 77 .2  6.1 

Ll.&B_ 1.0 - 

i 1 . 8  - -  25.1 - - 7 9 . 0  6 . 5  ]c 1 .50- I  . f i O  
_ -  

100,Q 21.1 A - D . E j .  _ _  - _  75 .6  - -  .._ - ~ 

21 .2  1 .I 

21 . o  76.4  - -  - -  100.0 21.2 D .3 .  
$1.60 * -  

- -  



1 
L a b  N o  8629 Date  March/77 

Client: - Warncock Hersey  

Sample Identi f icat ion: 77-2 183 

Start ing Temperature " C : L _ .  350 

Softening Temperature "C:  368  

I 

, 
I 

Max. Dilatat ion Temp. " C :  4 3 7  
22 I 

i Contraction "/" : ___ 

Di latat ion "/": _-__ 

Final Temperature "C: 

G. Fac tor :  

129 1 

1 

i 1.065 

T i t l e  

RUHR DILATOMETER TEST 

! 
--- 

_. __ 

Date 

Drawn 

I I 





I' 

F . C  % 

24.9  43 .2  - 
25.1 43.5- - -- ---- 

b'arnock Hersey Profkssional Serviclzs Ltd. 

--- -- - -- ----- 
S.% I 1 . G . I .  fiCh/ARt(S 

0 .64  

0.64 

129 4 A i r  Drled Bas ts  -_- 

-- --- ---- 



I 
Lob.  No. 86'30 D a l e  ~ h r ~ h  9 / 7 L - -  
Client: Warnock __-___ H e r s e y  

Sample Identi f icat ion: 7 7 - 2  184 

Star t ing Temperature " C :  350 

Softening Temperature "C  : 359 
Max. Dilatation Temp. " C :  4 3 1  

2 3  Contraction o/o : 

153 Dilatat ion o/o: - 

Final Temperature " C :  
1 .072 

G .  Factor :.----- __ 

-- - 

BIRTLEY ENGINEERING (CANADA) LTD. 

- - _ .  

r i l l e  Date 

Drawn 
RUHR DILATOMETER TEST 

._ 

- 

"10 
300 

4 

250 

200 

150 

I00 

5 0  

0 

. .  



1 
---- - ------ ------ 

HEAD RAW ANALYSIS 
- -- - -- ------ 

---- 

- -7--- --- - 

--- 0.5 49.6 27.2 22.7 0.77 65.0 A i r  Drted &ISIS 
.-- 

F:.M.% A s h %  V.M.% F . C  % 5 . X  H . G . I .  RENARK, 

_ -  49.8 27.3 22.9 0.77 - -  

1 

-- --- ~ -- -- --- c- ------ ----- 

SIZE / RAW A N P L y q E s  Y - .- 

,C ize v d t -  % R . M . %  A s h %  S. % ---- CCJMOLATIVE Fraction 
w t .  "/o 

97.5 0.5 
'4 x 65 -- --- 

~ 52.1 0.82 97.5 52.1 0.82 D.B .  
97.5 - - 

2.5 0.8 

Ash 76 - s. % 

Os8* - A. D .  f3. 51.8 0.82 97.5 51 .8 _ _ _  --- ___ -- --- --------- ---_ 
- - -.- 

65 x 0 

--- -- 40.1 - -- 0.62 100.0 51.5 0.82 A.D.R.  
2.5 - -  40.4 _ _  _ _  - 



I 1  
Lab. No. 8631 Dale.--. Ma r c h / 7 7 
Client: Warnock H e r s e y  

Sample Identi f icat ion: 77 -2  185 

Start ing Temperature "C: 350 

Softening Temperature "C:  356 

Max. Di latat ion Temp. " C :  4 3 4  
26 

Contraction o/o : 

Dilatation %: 

Final Temperature " C :  
1.085 

G. Factor:-- ___ 

Illrl 

BIRTLEY ENGINEERING (CANADA)  LTD. 
-_ 
r i l l e  

RUHR DILATOMETER TEST 

Date 

Drawn 



Warnock Hersey Professional services Ltd. 

-_.__ ______- 

F:.tv.% Ash% V . M . %  F . C :  % C . %  IF  . G . I . 
0.7 58.3 17.6 23.4 0.45 69.1 
- -  58.7 17.7 23.6 0.45 - -  -- 

BF 
- 

F? E N  ARKS 

A it- Dried B a s i s  

D r y  E a s i s  

CORE S P N I  LF- ArdALYS.15- __ ELCO WLINING LTD. _____ 
Hole No..  R - 77-23-3 Lab. No.. 77 - 2186 Date.  March 1 1 ,  1977 ___ - 

- ___- 

S i z e  
Wt. % 

Fract ion 

96.2 f55 ----- 
96.2 

3.8 
I -  

2 

65 x 0 

CUNU L A 7  IVE 
R. iV .% A s h %  5. % ---- 

Wt. "/o A s h  7L s. O/ /o 

96.2 56.6 -- -----.-------..I_ ___ --I__._ 0.42 - 0.7 56.6 

_ -  57.1 0.42 96.2 57.1 0.42 D. 8. 

I . 1  42.3 0.67 100.0 56.0 0.43 

-___ 1 3.8 I - -  -- I 42.8 0.68 IlOO.0 156.6 10.43 D.B.  1 

S I N I <  - FLOAT ANALYSIS: %'' x 65 Pv' 

Ccrnwla t  ive 
M't.:)A R. AA:<) ASIT V .  M."/o F.CP//O S.  o/ ,'c - - s. G .  wt. Ash 9L ! __ 

34.1 55.3 0.96 31.3 8.3 1 A . D . B .  -___ -__ _ _  2.3 8.3 
.. 

31 .3 

31 .O - -  8.5 34.9 56.6i 0.98 31.0 8.5 D . B .  
i 

i 

-1 .40  

1.6 14.7 30.4 53.3 0.82 32.3 8.5 j A . D . E .  

14.8 __ 30.6 . 54.6 0.83 - 32.0 8.7 D.R.  
- -  33.0 8.8 -? A .D.P. -  

I .40-1 .50 

__ ~ ______ 

32.7 9.0 D . E .  _ _  

- _  100.0 55.0 A.D.M.  ...__ 

L 100.0 55.8 D . 3 .  _ -  



I] 
A- 

"/, 
300 

.! 
2 5 0  

200 

150 

I00 

5 0  

0 

. .  

E IRTLEY ENGINEERING ( C A N A D A )  LTD. 

r i t l e  

RUHR DILATOMETER TEST 

Date 

Drawn 



ELCO M I N I N G  LTD. 

p,.tv.% Ash% V.M.% F . C  % 

49.3 18.2 31 .8 

32.0 

0.7 

- -  49.7 18.3 

C . %  H . G .  I .  RENtARKS 

1 .65 56.0 A i r  Dr ied Basis 

1 .66 - -  D r y  Basis 

F L O A T  ANALYSJS. 2’’ x 65 hr 

Ash % V.M.% 

7 . 0  33.1 

Cumulative 

F . C %  S.% wt. 7L Ash sL- 
58.6 0.95 29.6 7.0 A . D . 6  

I 

29.6 1.3 

29.6 
-1.40 _ -  

4.2 0.7 

4.2 

4 . 1  1.4 

4.1 

1.40-1 .50 * 

- _  

1.50-1.60 - 
- _  

62.1 0.9 
+l .60 . 

A 62.1 - -  

20.7 

20.9 

34.0 

34.5 

71.9 

72.5 

~- - 

50.6 0.70 33.8 8.7 A . D . B .  _- 28.0 

28.2 50.9 0.91 33.8 8.8 D.B.  

- -  - -  _ -  37.9 11.4 A . D . 8 .  

- -  - -  _ _  37.9 11.6 D . P .  

_ -  - -  100.0 49.0 A . D . B .  - -  

- -  - -  100.0 49.4 D - 3 .  -- 



Warnock H e r s e y  

Sample Identi f icat ion :- 77-2187  
Client: __ 

T i t l e  

RUHR DILATOMETER TEST 

Start ing Temperciture " C :  350 

Date 

Drawn 

Softening Temperature "C: 359 

Max. Di latat ion Temp. " C :  431 
21 

Contraction o/o : 
180 

Di I a t a t ion o/o : _________ 

Final Temperature "C 

G. Factor :  

__ - 

BIATLEY ENGINEERING (CANADA) LTD. 



Warnock Hersey Professional Services Ltd. 

E.N\.% Ash% V.M.% F . C  % S.% 

0.8 45.7 20.9 32 .6  0.75 

- -  46.1 21 .l 32.8 0.76 

ELCO W\INING LTD. CORE S P W F  LE ANALYSIS 

Date .  March 14. 1977 _. - H o l e  No: R-77-23-5- Lab. No: 77-2188 ~-~~ 

H . G. I .  REMARKS" 

57.4 A i r  Dried Basis 

- - - Dry Basis 

I- 1 

< 
CUMULATIVE wt. % R . M . %  A s h %  S .  % Size 

Fraction wt. "/o A s h %  s. % 
94.5 0.9 44.2 0.72 94.5 44.2 0.72 

94.5 - -  44.6 0.73 94.5 '44. 6 0.73 

1 . 1  39. I 0.74 100.0 43.9 0.72 5.5 

5.5 - -  39.5  0.75 100.0 44.3 0.73 

x 6 5  - -  A.D.B 

D.B. 

A .D .B  

D.B.'  

V.M$ 

-1 .40 12 .6  

1.40-1 .50 23 .9  

Cu mu1 at ive I 
F . C %  S . %  wt, "/c 

1 .26 

1.27 

0.98 

0.98 

- -  
- -  

- -  
- -  

22.8 

22.8 

30.7 

30.7 

37 .3  

37.3 

100.0 

100.0 

29.6 1 57.0 

12.7 

15.5 

15.6 

18 4 

18 .6  

27.6 I 48.0 

D.B.  

A.D.@. 

D.B.  

A . D . B .  

D * B -  

27.7 ] 48.3 
I 

1 .50-1 .60 

$1.60 - , 

7 . 9  - -  24.0 

6 . 6  0 .8  32 .L 
6 . 6  - -  32 .A 

- 

62.7 0.8 61 . 2  

, 62.7 - -  61.7 

45.2 I A . D . B .  

45.6 I D - S .  

_-_____ -- -- - ----- -_ 
COMPOSITE x 65 m F L O A T S  @ 1.50 S .G. ,  A . D . O .  .- 

D ILATATICN TESTS 

ES.1. S o f t e n i n g  Max.  D i l .  Maximum Maximum 

- -. __ . -- _--__ __ Temp. (OC) Temp. (OC) Contr . "/o _ _  - -  

8 0.028 437 23 1.080 
_ _ _  



1 

LIa'ci. March/77  
- 1 , ; 

Client :-- Wornock ______._ Herscy  
__ 1- i  i 

Sample 1denttflcatlon.- - . 77-2 - 188 7-i i 

Lot)  NO -8634 

Starting Temperature " C  - - 350 

Softening Temperature "C:- 236 
Max. Dilatation Temp. " C :  4 3 7  

Contract ion "lo : __ 23 

Flnal Ternperature "C __  __ 
G. Factor:- .. . 

1.080 f I 
I 
I 

I 

I 

I 

I 

I 

i 
1 

: 

-4 p 
# 

O/O 

300 

$5 0 

200 

I50 

I00 

5 0  

0 

~ - _ _ _ _  ___ - - .._____-_ 

BIRTLEY ENGINEERING ( C A N A D A )  LTD. 

- - 

Date t l e  

Drawn 
Rut-IR DILATOMETER TEST 

__  _ _  



7 - 

Wornock Hersey Prokssionamrvices Ltd. 

p . R / L . %  Ash"/, 

0 .9  49.0 

- -  49.4 

ELCO WlINING LLTD. 

-~ _____ 

H . G .  I .  R EPJARK9' v.M.% F.C % c . %  
20.2 29.9 1 .05 

20 .4  30.2 1 .06 

60.1 A ir Dr ied Basis 

- - Dry Basis 

- - 

SIZE / RAW ANALYSES 
4 

CUIV'U LAT IVE 
Wt. % R . M . %  A s h " / ,  S. % Size 

F rac t i on  Wt. % A s h %  S.  % - 
94.9 0 .9  50.7 1 .06 94.9 50.7 1 - 0 6  A . D . B ,  

94.9 - -  51  . 1  10.7 94.9 5 1 . 1  1 - 0 7  D.8 .  
% x 5 5  - -  

5.1 0 .5  37 .6  1 . 1 3  100.0 50.0 1 .06  A.D.B. ,  
5 . 1  - -  37.8  1 .14 100.0 50.4 1.07 D . 8 .  

1 6 5 x 0  - 

S .  G .  
--- 

-1 .40 

1 .40-1 .50 

1 .50-I .60 

+1 .60 

H o l e  No.. R-77-23-5- Lab. No. : 77 - 2189 Date. March 14, 1977 
~. ___- 

9 . 0  1 D . B .  

1 1 . 5  A . D . B .  

11.7 D.B.  

15.3 A.D.B.  

15.5  D.D. 

51.3 A . D . B .  

51.8 D . 9 .  
4 

29.1 

S I N K  - FLOAT ANALYSIS. 2" x 65 

7-7 

48.0 1 . 1 3  

1 . o  
_ -  

62.7 1 . 0  

R . 7  - -  

Ash % 

8 . 9  

9 . 0  

22.1 

2 2 . 3  

3 1  .8 

3 2 . 2  

72.7 

' 73.4  

33.8 I 55.5 1 1 . 1 8  

3 4 . 3  56.4 1 . 2 0  

- -  I - -  I - -  

A/ 
Cun-ulative 

wt. "/c 

24.3 

24.3  

30.4 

30 .4  

37.3 

3 7 . 3  

100.0 

100.0 
-- 

-. __ - -  .~~ - -  
~ 

COMPOC-'I--T E >il' x 65 m FI-0A7-S @ 1 .50 S . G . ,  A.D.B.  
-____ 

DlLATATlCN TESTS 

ES.1. Softening Max .  Di l .  Maximum Maximum 

Temp.(OC) .. ~ Temp.(OC) ~ ..~ _ _  . ~ .-. Contr. % .. D i l .  - ~ % G .  N o  

0.046 359 437 25 170 1 .079 
-- 

8 



! I  
Lab.  No. 8635 Date_-..March/77 7 

Wa rnock He r s e y  Client : __ 

Sample Ident i f icat ion:  77-2 189 r- 

Sta r t i ng  Tempera tu re  "C:_- 350 

So f ten ing  Ternperature "C:  359 I 

I 

Max.  Di la ta t ion Temp. " C :  4 37 I 

Contract ion o/o : 25 

170 D i l a ta t i on  %:  __.__ 

Final  Temperature " C :  
G. Factor  :- 1.079 

O/O 

300  

.! 
250  

200 

I50 

I00 

5 0  

0 

RUHR DILATOMETER TEST 

Date 

Drawn 



Warnock Hersey Professional Services Ltd. 

Ash % 
-- 

53.6 

54.0 

38.9 
39.1 

0.57 

0.57 

0.76 
0.76 

1 

CCJWULATJVE 

Wt. "/o Ash 7L S. % 

96.2 53.6 0.57 A.D.t3.  
l _ l ~  - - -. - 

54.0 0.57 D.B. 96.2 -_I-.- 

-__ 100.0 53.4 0.58 D. e .  
53.0 0.58 A.D.B. -_ 100.0 

f 
i 

s. G. Wt .% R. M 
~ ~ - - -  

27.6 0 .6  
-1.40 - - 

27.6 - -  - 
1.40-1.59 - 1 . 6  0 .6  

I 
1 . 6  - -  

1 1_3 1 . o  
-.-____ -- 

1 .50-1 . h O  - 
! 1.3 - -  

1 6 9 . 5 4  0.7 
$1.60 --- -- 

9 . 6 .  30.3 

9 .7  30.5 

19.0 25.9 

19.2 26.0 

- - 

- - 

-- __ .- _-_ 
29.9 - - 
30.2 - -  i 7 2 . 1  - -  

59.5  

59.8 

54 .5  
____._ 

54.8 -____ 

72.61 - -  1 - - ----_ 

0.964 - 27.6 

3L5 
- - t 3 0 . 5  

100.0 ,- ~- 100.0 

------I I 

10.1 I A . D . F .  

10.2 G . E .  
.___ ---I -d 

1 1 . 1  1 c . e .  
I 

53.4 1 A.D.B 

- 5 m j  
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Warnock Hersey Professional Services Ltd. 

J 

HEAD RAW ANALYSIS 

F.A.A.% A s h %  V.M.% F . C  % S . %  t i .G.1.  REMARKS - 
52.6 19.5 27.3 0.68 68.4 A i r  D r i e d  Basts 0.6 

Dry B a s t s  - -  - -  52.9 19.6 27.5 0.68 

I 
SIZE / HAW A N A L Y S E S  

I 

CUWULATIVE Wt. % R.M.% A s h %  S. % Size  

Fract ion Wt. % A s h %  S. % 

A . D . 6  - 0.72 I -95.0 0.4 52.6 0.72 95.0 52.6 ?& x 65 
95.0 - -  52.8 0.72 95.0 52.8 0.72 D.B. 

5.0 0.3 19.4 1-02 100.0 50.9 0.74 A . D . 6  

_-__ - - 

C:OMPOZ17~ E '/'I x 65 n- FLOATS @ 1-50 S . G . ,  A . D . E .  ___ __._ - ~ 

. 

DI LA-TAT I C N  7 E F l  S - 

f' C . I . Sof t en ing  M a x .  Di l .  Maximum Maximum Coal 
Temp.(OC) __ ~. Temp.(OC) -- ~ -~ Contr. % D i l .  YL ~ G .  No. 

0.073 356 43 1 26 21 7 1 .081 
"r 

- 
- - ~ 

~ 

1 6 5 x o  5.0 - -  19.4 1.02 100.0 51.1 0.74 D.B. 



I 1  
L a b  No 8637 Oatr.-March/77 

Client: War--ock H e r s e y  

Sample Identi f icat ion: 1 7 - 2 1 9 1  

Star t ing Temperature " C :  350 

Sof ten ing Temperature " C :  356 I 

Max. Dilatat ion Temp. " C :  431 

___ 
I 

"1" 
300 

.! 
250 

200 
I 

150 

I00 

5 0  

0 

BIRTI-EY ENGINEERING (CANADA) LTD. 

- . 

Date i t l e  

RUHR DILATOMETER TEST 

I Drawn 



V .  

Warnock Hersey Professional Services Itd. 

F.N\.% 

0.9 

i 

.! _- - --- -- __ 
Ash% V.M."/, F.C % S.% H . G . I .  REh'ARKS 

30.3 22.2 46.6 0.62 74.0 A i r  Dr i ed  B a s i s  --- 

IF 

- -  30.6 22.4 47.0 0.6_3_. -- D r y  Pas ts  

1 
- ~ _ _  

F r a c t i o n  Size Wt. % R . M . %  A s h %  S. % - CUMULATIVE 
W t .  % A s h %  S. 7; .-- 30.5 0.61 A.D.P. - 

------------ O . S L - - -  91 .8 __--_ 0.6 30.5 -. 91 . 8  2 x 65 

91.8 - -  30.7 0.61 91 .8 30.7 0.61 D.E.  

65 x 0 8.2 0.4 18.3 0.66 100.0 29.6 0.61 A. D .  H. 
-__- 8.2 I - -  I 19.4 0.66 100.0 29.8 0.61 D.P. ---- _ _  

SINK 

s. G .  v\ 't .74 

62.9 

- 62.8 

1.7 .40-1.59 - __ 

I 1.7 

.50-1 .60 

-1 .40 -- 

tl.60 
-- - 

R.M.? 

1 . 4  

1 . 1  

1.2 

a_- 
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Lab.  No. 8638 Date.- Ma r c h / 7 7 

Warnock  H e r s e y  Cl ient :  -__ 

Sample Iden t i f i ca t i on :  77-2 192 r 

Sta r t i ng  T e m p e r a t u r e  "C:  

So f ten ing  Tempera tu re  " C :  368 I 

-__ 
I 

350 L 

Max. D i l a ta t i on  Temp. " C :  4 3 4  
20  

17 
Contract ion "/" : 

D i la ta t i on  %:  

Final  Temperature " C :  

BIRTLEY ENGINEERING ( C A N A D A )  LTD. 
- 
Tit le  

Date 

RUHR DILATOMETER TEST +------ Drawn 



-bn, - 

Warnock Hersey=! Services Ltd. 

--- __ .. 

S I Z E  / HAW ANPL’Y”ES 
-___- 1 -  

CI rl\r\ ILA7 IVI? -___ ~- -- . 
,“ ize 

f = rac t  ion 
R.M.7: Ash % 5. 7:) 

Wt. :A Ash ?L 5 .  % -_ ___-__I- - 
9 7 . 8  0.8 2 3 . 2  0.36 9 7 . 8  2 3 . 2  0-36 A . D . B .  

9 7 . 8  
~ _ -  x 65 ------- 

D .  E3. 2 3 . 4  0.36 9 7 . 8  2 3 . 4  0.36 _ -  __ -..-_ 

2 . 2  0 . 4  8 . 7  0 . 4 5  100.0 2 2 . 9  0.36 A . D . F .  

-.______ 2-2- - -  8 . 7  0 , 4 5  100.0 23.1 0.36 D.P. -_ 

A/ 
C u n l u l a t  ive 

&‘t. 36 Ash 0 C i  
--__ I 

6 8 . 7  4 . 5  A . @ . E .  
.-__ 

6 8 . 7  4 . 6  i D . B .  
___ 

7 2 . 2  5 . 1  1 ;.y. 
7 2 . 2  5 . 2  _ _ _ _  

__ 7 4 . 5  -- 5 . 6  ~ ___ A . D . F .  

100 .0  2 2 . 8  .~ f A . D . E .  

___ 100.0 23.0 

7 4 . 5  5 . 7  D . t-< . __ 
- 

1 



t la r c h / 7 7  D a t e  _ -___  8639 
I 
L o b  No--_..--. 

Warnock H e r s e y  Client : -_ 
Sample Iden t i f i ca t i on ,  77-2193 

S ta r t i ng  Ternperature " C :  350  
Sof ten ing Ternperature "C:  368 

Mox.  D i l a ta t i on  Temp. " C :  4 3 4  

-_. . _-__ 
T i t l e  

RUt iR DILATOMETER TEST 

2 3  Contract ion "/" : 
56 

Di la tat ion o/o: ____ 

Final  Temperature "C: *LLl 
G. Factor 1 .036  d l 1  

BIRTLEY ENGINEERING ( C A N A D A )  LTD. 

Date 

Drawn 



.mP 
Wornock Hersey Professional Services Ltd. 

F. .M.% Ash% 

76.7 

77.2 

~ --- ~ - _ - _ _ _  

V . M . %  F . C  % Z . i o  0 1  H.C.1. RENARK" 

9 . 8  12 .8  0 .23  60.8 A i r  Dried B a s i s  

9 . 8  13 .0  0.23 - - -  Dry I ~ , > Q , I ~  

94 

T 



Warnock Hersey Professional S'grvices Ltd, 
r__ 

i 7; 
on 

Coal 
F . C . I .  

- _  - -  

7% 0.021 

V o l e  No: R-77-23-12 Lab) .  No. '  77 -- 2195 Fate. March 14, 1 9 7 2  -- - - _ _ .  

i 
__ U I  t - ~ i  ,A r I C  N i L = _ c ~  5 - -__--- 

S o f t e n i n g  Max.  Di l .  M a x i n i l ~ n ~  MnxinTunT I 
T e m p .  (%) Ternp. ( ( 'C)  Contr. "/c m i l  . % 

._ 

I I G.No- 
---. - 

359 434 23 105 11 .064 

0 * 3 4  

Wt. 76 Ash "/c S. % 

57.0 0.34 L'.I!. 

CCJNULAT IVE 

98.5 56.7 

98.5 

-- -- . -..------I_____ I___ 

_____ 
100.0 56.1 0.34 

100.0 56.4 0.34 D.E. 



Lab. NO. 8640 0 o 1 e __ t.1a r c h / 7 7 

C I i e n t ~-.-.---.p----. Warnock H e r s e y  . 

Sample Identi f icat ion: 77 -2  195 

Starting Temperature "C :-. 350 

Softening Temperature " C :  359 

Contraction '/" : 2 3  

105 Dilatation a/o: 

Final Temperature "C : 

G. Factor :-- ._______ 

Max. Dilatat ion Temp. " C :  4 34 

I 

1.064 

%' 

EIRTLEY ENGINEERING ICANADA)  LTD. 

ri l le 

RUHR DILATOMETER TEST 

I Dare I --I Drawn 
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E L C O  f'l I >i I :!G L T 3 .  __- 

CORE SAbCfLi: r\>iiliYS I S __ 

1 
t 
j R.14. 2 A S H  % V . M .  Y !  F.C. 8 s .  x H . G .  I .  R E :1A R I<-5 
I 

I-i E A D R r l  !.I A PI A L V 5 I S 

0.8  41 .5  2 2 . 5  3 5 . 2  0 .62  72 A i r  D r i e d  B a s i s  
D r y  Basis -- 

P- 

1 S I Z E  
I I C U I 4 U L A T  I V E  

I 

~ __ 
S I Z E / R A W  A R A L Y S E S  

1 F R A C T I O N  

I 
I 1/4"  x 6 5 M  

1 
L 
!65,'-i x 0 

.- 

i 

LJT. % A S H  % 1 S .  % I \ J T .  2 R.M. % ASH % s .  2 
1 .5  1 . 0  43 .9  0 . 5 9  71.5 43 .9  0 . 5 9  A . D . B .  

71.5 1 4 4 . 3  0 . 6 0  7 1 . 5  4 4 . 3  0 .60  D . B .  1 
2 8 . 5  1.0 I 3 2 . 7  0 . 6 8  100.0 40.7'1 0 .62  A . D . 3 .  '' 

2 8 . 5  33 .0  0 . 6 9  100 .0  41.1 1 0 . 6 3  D . B .  

~ 

1 .0 78 .2  /' /100.0 

79 .0  / j l O O . 0  

S I N K -  F L O A T  A N A L Y S  I S :  1 / 4 " ~ 6 5 > 1  : 
1 

P% 

b4 1 S. G .  ! W T .  2 

D I L A T A T  I ON TE ST ( I n i t i a 1 Temp.  =320 C ) 

TEMP." ( o c )  TEMP." ( o c )  C O N T R .  

64 

I 

I 1 4 3 . 3  

1 .40-1 .50  

2 .O 

2 . 0  
1.50-1.60 

I I I I I C UI'1ULAT I LE 

1 . 0  1 5; 1 3 2 . 5  1 6 1 . 2  1 0 . 9 2  1 4 3 . 3  
3 2 . 8  6 i . 8  

1 . o  1 7 . 3  2 8 . 7  5 3 . 0  0 .92  I 46 .2  
0 . 9 3  43 .3  -__ 

~~~5~~ 46 .2  1 . 3  1 17 .5  31 .4  ~ 48.2  
3 1 . 8  1 I 48 .2  

A S H  % 

5 . 3  
5 . 4  
6 . 1  
6 . 2  

7 . 1  
7 .2  

4 3 . 9  
44 .4  

A . D . B .  I 
D . B .  1 

1 C 0 b\ P 0 S I 1- E 1 /4"  x 65M F L 0 A T S @ 1 . 5 0  S . G . ,  A . 9 . 8 .  z 
I____/- /------ 

F .S .  I .  

I 

0 . 0 3  1 345 

fi S.T. & M.D.T.  correc ted  w i t h  f a c t o r  6/5 
E ir t Ie y E ng in e e ring 
S u b < i r i t s r y  of  Grraf  Werf S f p e l  Indurtrres 



i 

I 

Ti:ie ! 
I 



1 
- 

\ H E A D  R A ! . I  r i N A L Y 5  I S 

V . M .  % F . C .  8 s .  2 H . G .  I .  R E MA R KS R . H .  8 ASH % 
0.8 58.6 16.2 24.4 0.56 67 A i r  Dried B a s i s  

59.1 16.3 24.6 0.56 -- Dry Basis  
d 

~ ~~ ~- 

S I Z E / R A W  A N A L Y S E S  

- I .40 19.6 

1 . 4 0 - 1  .50 6. 
4 . 1  

1.50-1.60 4., 

70.1 
+le60 70.2 

i CUMULAT I VE \ 

CUilULAT I \IE 

(1 . "r . li . I 59.0 7.8 32.1 ' 1.20 1 19.7 , 7.8 
7.9 32.5 59.6 1 . 2 1  1 19.6 Il;:9---~----rl 4 _- - 

1 . 1  18.9 29.4 50.6 1.18 1 25.8 A . D . B .  

19. I 29.7 51.2 1.19 25.7 10.6 D.B. 
1.0 30.1 /I 29.3 '13.1 A.D.3. 1 

/ 30.4 1 29.8 13.3 D.B .  

0.8 83.6 /"\ 1100.0 62.5 A . D . B .  

84.3 / 100.0 63.1 D.B. 

P% D I L A T A T I O N  T E S T ( I n i t i a 1  - Temp.=320°C) 
0 id 

MAX I M U I i  S O F T E N I N G  MAX. D l L .  MAXIPJJIY 
T E M P ?  (OC) TEMP? ( o c )  C O N T R .  % DiL. 8 G .  N O .  

F . S .  I .  

352 442 16 160 1.102 7 0.02 
4 

E 1 /4"  x 6514 F L 0 A T S @ 1 . 5 0  S.G., A . D . B .  

f: S . T .  & M . D . T .  c o r r e c t e d  w i t h  f a c t o r  6/5 
Bi r t le  y Engineer ing 
Subi,riiary of Great West Steel Industries 
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I 
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1 
1 
i 
I 
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i 
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I 
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t 
E E A D  R A ! . I  A N A L V 5 I S  

R.:4 .  2 A S H  5 V . M .  % F . C .  s .  % H.G. I .  R E M A R Y d  

61.4 19.3 18.6 0.53 85 A i r  Dried B a s i s  

61.8 19.4 18.8 0.53 -- D r y  B a s i s  i 

I 
S I Z E / R A W  A N A L Y S E S  

C U M U L A T  I V E  i 

WT. 2 R . M .  % A S H  % s .  2 IJT. % A S H  2 s .  % 
S I Z E  i F R A C T I O N  

81.5 0.6 

81.6 
1/4" x 65M 

h 
il 
I 
/ 6 5 M  x 0 

1 
61.7 0.49 81.5 61.7 0.49 A . D . B .  

62.1 0.49 81.6 62.1 0.49 D . B .  
I Y P R _ _ _ _ _ _  

6' 

18.5 I 1.3 60.5 0.56 

18.4 1 61.3 , 0.57 
100.0 61.5 1 0.50 A . D . 8 .  

100.0 62.0 I 0.50 D . B .  
& 

5 I ~i.4 I< - F L 0 A T A N A L Y S I S: 1/4"  x 6514 i 

70.9 

1 S .  G .  

/ \ 1100.0 61.7 A . D . 3 .  

t 

71.6 / 

r 1.40-1 .SO 

100.0 62.3 D . B .  

1 .SO-] .6O 

F.S. I .  

5 

I + 1  .Go 

P 2  D I L A T A T I O N  T E S T ( I n i t a 1  Temp.=320"c) 
ON 

S O r T E N l N G  M A X .  D I L .  M A X I M U M  M A X  I l4Ul ' i  
TE+'~P.* ( O C )  TEMP.;! ( O C )  c O N T R .  8 D I L .  % G .  N O .  

0.08 338 438 27 161 1.101 
1 

WT. % 

7 .9  

7.9 
5.2 

3.8- 

R . M . 2 
1 . 1  

2.2 

2.1 

3.8 I 

I 
. I 

i 
10.2 32.8 55.9 1.05 
10.3 33.2 56.5 1.06 I _ _  - ,--.-- +- 

18.5 130.5 1 51.0 1 1.02 1 13.1 113.6 I D . B .  I 
I 1-4 16.9 f 16.4 I A . D . B .  

+: S.T. & M . D . T .  corrected w i t h  f ac to r  6/5 
Bi r t l e  y Eng ineer ing  
Suhsidmry of Grrat Wect Stee l  industries 
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i Da;e 
I 1 Drawn I ! 



R.I.1. 2 
0.8 

A S H  2 V . M .  ?, F.C. % s .  8 H . G .  I .  R E IMA R IkS 

A i r  D r i e d  Basis 
Dry B a s i s  

28 .1  26 .0  45 .1  0 .83  65 
- -  28 .3  26.2 45.5 0 .84  # 

;b S.T. & M.D.T. c o r r e c t e d  w i t h  f a c t o r  6/5 
Birt le y Engineering 
S,/h~,r l rary of  Grrdr W P S ~  Steel lnduslrrer 

41.9 

CUMULAT I VE I 

R.14. 8 ASH % S .  8 LIT. % A S H  2 s .  % 
~~ _____ 

1.4 3 5 . 4  0.76 41.9 35.4 0 .76  A . D . B .  
' 1/4" x 6 5 M  a 
65M x 0 

D . B .  
' 

41.9 ! 3 5 - 9  0 .77  41.9 35 .9  0 . 7 7  

58 .1  j 1.5 2 1 . 3  0 .88  100.0 27.2 0.83 A.3.B. 1 
58.1 21.6 0.89 100.0 27.6 0 .84  D . B .  

I 

WT. 2 

51 .6  

5 1 . 3  
4.6 

4 .6  

5.9 

1 .40-1 .50  

CUIlULAT I LE 

R . M .  A S H  % \ / . M .  2 F.C. 2 S. % I W T .  % A S H  8 
5 . 4  32.4 I 60.2  1.03 51 .5  5 . 4  2 . 0  

1.8 12.5 30.2 55.5 0 .96  ! 56 .2  6 . 0  

I 

. D ri . __- - _. . - _. . 
5 . 5  3 3 . 1  6 1 . 4  1 .05  5 1 . 3  5 .5  : ri I 

1 . 5  I 1 .50-1 . 60  

+ ' . 6 0  

5 . 9  1 
3 7 - 9  0.6 

38.2 

- 
C 0 hi P 0 S I I' E l / b "  x 65H F L 0 A T S 9 1 . 5 0  S . G . ,  A . D . B .  

PX DILATATION TEST ( I n i t i a l  Temp.=320°C) 

SOFTENING M A X .  D IL .  MAXIKUM MAX I N U f l  
TEMP:: ( O C )  TEMP." ( O C )  C O N T R .  2 D i L .  z G .  NO.  

F.S. I .  0 id 

7 0 .05  345  450 22 151 1.109 
# 



i I 
I 
I 

i 

I 



AF' 
1 R . M .  8 A S H  2 

0.6 28.2 
+ 28.4 

r' 

V . M .  F .C .  8 s .  8 H.G. I .  REMAR!<> 

26.9 44.3 1.22 65 A i r  D r i e d  Basis  
27. i 44.5 1.71 D r y  B a s i s  - -  

1 SIZE 
F R A C T I O N  \JT.  % R . M .  % A S H  % 

C U M U L A T I V E  

S .  8 WT. 8 A S H  % s .  % 

1/4" x 65M 
81.2 

' 81.2 

I 
I i 

18.8 
18.8 65M x 0 

A . D . B .  1 
I ' -  

I~ 

1.4 16.3 1.40 100.0 27.8 1.18 
16.5 1.42 100.0 28.2 1.19 

D . B .  

~~ 

61.0 I 1.23 1 56.5 
61.8 1 1.25 1 56.4 
54.8 1.49 61.5 
55.4 I 1.51 1 61.4 

I -/j 64.6 

A . D . B .  1 
D.8.1 

(1 . I) t i  . 4.8 - _.- 

;:; [ I .  l1 
1 A . D . B .  

- _____ 

5.7 D . B .  

6.3 A . D . B .  

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

I 56.5 I 1.4 
- 1 .40 

1.40-1.50 
5 .0  

S .  G 

4.8 32.8 
4.9 33.3 
14.4 29.7 
14.6 30.0 

1.50-1.60 
3.1 1 . 1  20.1 

3. 
\ I 20.3 i 

35.4 1 . 1  72.7 / 

+la60 35.5 

I 64.5 1 6.4 I D . B .  

100.0 29.8 A . D . 3 .  

73.5 / 

- I----. 

C 0 i-1 P 0 S I 1 L 1 / 4 "  x 6 5 M  F L 0 A T S !J 1 . 5 0  S . G . ,  A . D . B .  

P% D I L A T A T I O N  T E S T  (Initial Temp.=320"C) 
S O F T E N I N G  M A X .  D I L .  M A X I M U M  M A X  I MUH 

- 

F . S .  1 .  ON 

T E M P ?  ( " C )  C O N T R .  '?, D I L .  % G .  NO. TEMP. "("C) 
- 

7 1/2 0.08 338 452 21 2 38 1.138 

s: S.T. & M . D . T .  corrected with factor 6/5 
Girtle y Engineering 
Stitpsidiary of Grrat West Stee l  Industries 
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r r H E A D  R A ! . I  A N A L ! " ,  I S 
1 

R.11. 2 A S H  2 V.M. Yg F.C.  2 s .  2 H . G .  I .  R E M A R K S  

A i r  D r i e d  B a s i s  

D r y  Basis 3 5 . 2  2 0 . 9  43 .9  0 . 6 5  4 

1 . o  3 4 . 8  2 0 . 7  43 .5  0 . 6 4  62 
- -  

S I Z E  
F R A C T  I ON 

1 /4"  x 65M 

65M x 0 

I 
CUHULATIVE , 

WT. % R . M .  % A S H  8 S .  % NT .  % ASH 8 s .  % 

9 2 . 4  1 . 5  3 5 . 7  0 . 6 3  9 2 . 4  3 5 . 7  0 . 6 3  A . D . B .  4 1 
9 2 . 5  , 

7 . 6  1 2 . 1  1 7 . 3  0 .66  100.0 34 .3  0 . 6 3  A . D . B .  

7 . 5  1 , 17.7 0 .67  100.0 3 4 . 8  0 .64  D . B .  

36.2  0 . 6 4  9 2 . 5  36 .2  0 . 6 4  D.B. - 

- 1 . 4 0  I 
A S H  % V.M. % 

2 . 2  2 9 . 4  

1 

CU:lULAT I U E  

F . C .  2 S .  2 WT. 2 ASH % 

6 7 . 0  0 . 7 9  

I 
1.50-1 .60  

6 
S I 'P.1 K - F L 0 A T A N A L Y S I S :  1 / 4 "  x 6 5 ~  1 

S .  G .  

6 1 . 6  0 . 8 8  
2 . 2  2 9 . 3  1 6 8 . 0  ' 0 .80  

10 .5  26 .2  

1 0 . 7  2 G - 7  6 2 . 6  0 .90  

1 . 4  1 

I 

57.1  A . D . B .  

42 .1  4 1 * 5  I l a 3  

WT. ?, R . M .  :< 

2 7 . 8  \ 

2 8 . 2  

79 .8  / 

8 0 . 9  

J /' 5 8 - 5  1 3 . 4  A . D . B .  

57 .9  3 .4  1 D . B .  1 

\ 100.0 36.0 D . B .  1 
\ 100-0 35.1 A . D . B .  

F . S .  I .  

8 

P 8 
0 id 

D I L A T A T  I ON TEST ( I n  i t i a 1 Temp .=32OoC) 1 G .  N O .  
S O F T E N I N G  M A X .  D I L .  M A X I M U M  M A X  I MU/1 
TEMP.-:; ( O C )  TEMP."  ( o c )  C O N T R .  2 D I L .  2 

0 . 0 2  367 446 21 19 0 .995  
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I i E A D  R A ! . I  A N A L V 5  I S 
1 

V.M. 76 F . C .  % 5 .  8 H . G .  I .  R E  MA 2K S 

I 
/ Ri1;; % 1 p* 

< 

0.70 56 A i r  Dried Basis , 
17.0 26.9 

I 55.7 17.2 27. 1 0.71 Dry B a s i s  -- 

4' 

, 

I FRACTlOlU 

d 
/1/4" x 6 5 M  
1 

65M x 0 
i 

CUMULATIVE I I 

K . M .  z As t i  8 S .  2 WT. % ASH % s .  2 N T .  2 

5.7 0.9 55.9 0.69 95.7 55.9 0.69 A.D.B. . 

95.7 56.4 0.70 55.7 55.9 0.70 D.B. 

4.3 j 1.0 29.6 0.88 100.0 54.8 I 0.70 
, 4.3 i 29.9 0.89 100.0 55.3 0.71 D.B. I 

$: S . T .  E M . D . T .  c o r r e c t e d  w i t h  f a c t o r  6/5 
Birile 'J Engineering 
Suhridinry 01 (;real Wpsl S l e d  lndustrisr 

CUVULAT I \IE 

S .  G .  I W T .  % R . M .  % A S H  2 \ / . M .  % F . C .  S .  8 \.IT. 8 A S H  2 

4.8 /I . 1) [i . J, 64.1 0.90 I 29.4 i --_ 4.8 

0.8 
1 .lO-I .50 

i e 1 . 5  i 0.9 
1.50-1.60 

+ 1  .60 
6 6 . 9  

I 

17.3 '23.5 58.4 1 0.73 1 31.6 1 5.7 1 A . D . B .  
1- 

17.4 23.7 58.9 o-74 1 
29.2 [\ 
29.5 I 33.1 6.8 
79.0 / 100.0 55.1 
79.9 100.0 55.7 D.B. 

\ 

F . S .  I .  
P 2 D I L A T A T I O N  TEST (Initial Tcmp.=32O0C) 
0 ;\1 

N/1X I M U : :  SOFTEN I N G  M A X .  D I L .  MAXIMUM 
TEIVPP ( " C )  TEMP.:'; ("C) CONTR. % D I L .  % 

6 1/2 0.04 346 452  2 3  78 1.078 I I 
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r 
3.11. 2 

0 . 9  

Lab .  No. 8718 D/\TE : Apr i 1 /77  
__._ R - 77 - 24 - 9 H O L E  NO.: 

A 5 H  2 V . M .  Y; F . C .  8 s .  2 H . G .  I .  RE MAR I<$ 

A i r  D r i e d  B a s i s  
Dry Basis 

2 2 . 9  25 .2  51 .O 0 .39  75 
23 .  I 2 5 . 4  51.5 0 . 3 9  -- 

j S I Z E  
F R A C T I O N  

I I 
CUMULAT I V E  

WT. 2 R . M .  2 ASH 8 s .  % N T .  8 ASH % s .  % 

0 . 9  2 3 . 3  0 . 3 9  

2 3 . 5  0 . 3 9  

4 . 5  10 .9  0 .40  

1 /4"  x 6 5 M  

4.5 I 1 . 2  1 10.8  0 . 4 0  
L65M x 0 

A . D . S .  I 
95 .5  

100.0 2 2 . 7  1 x 9 -  
100.0 22 .9  1 0 . 3 9  

I 
A . D . 3 .  i 
D.B .  

NT. 2 

5 7 . 0  

66 .8  

D . B .  1 

CU;.lULAT I \,E 

R . M .  ?A ASH % V . M .  % F . C .  % S .  % WT. 8 1 ASH % 

1 . 6  3 . 6  2 9 . 2  6 5 . 6  0 - 4 9  

F 

2 . 2  

26 .0  

26 .2  

S .  G .  

1 . 0  

- I . I f0 

F . S .  I .  

7 

- 

1 .40-1 .50  

1 
P 2  D I L A T A T I O N  T E S T  ( I n i t i a l  Ternp.-320°C) 
0 ;\1 

SOFTENING MAX. D I L .  MAXIMUM MAX I MU11 
TEMP.;'; ( " C )  TEMP:< ( " C )  C3NTR.  X D I L .  8 G .  NO. 

COAL 

0 .04  363 453 2 3  39 I .  029 

1 .sO-l .60 

-+I .60 

A S . T .  & M.D.T.  c o r r e c t e d  w i t h  f a c t o r  6/5 
Girt le y E ng in e e r ing 
S d i ~ d a v v  n l  Great W ~ r t  Steel Industries 
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i 
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I 
i 
j 
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i 
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I 

I 

I 

I 
I 

Ti:le I 

I 



E L C O  Y i : ! l ' ! G  L T D .  . 

C O R E  SAbIPL! A N A L Y S  I S 

2 . M .  % 
0 .9  

P 
A S H  2 s .  % H . G .  I .  R E MA R &S 

17 .4  I 26 .4  56 .2  0 . 6 3  
A i r  D r i e d  Basis 
D r y  B a s i s  

-y-y+y+- ;;:; 0 . 6 2  9 5  
-- 

A S H  % 

17 .9  
18.1 

a S I Z  
C U M U L A T I V E  

s .  % NT.  % A S H  % s .  3 
1 7 . 9  0 . 6 3  A . D . B .  0 . 6 3  9 1 . 2  

0 . 6 4  91.2 18 .1  0 .64  D . B .  

1 S I Z E  I 

rarv 

S 1 'N I< - F L 0 A T A N A L Y S I S :  1 / 4 "  x 65M 
C U M U L A T  I 'JE 

g. S .  G .  WT. 2 R . M .  R A S H  % \ I . M .  % F . C .  8 S. '5 WT. 2 A S H  

/I . 11 r, . 

7 . 9  0 . 9  : 1 . 9  2 5 . 8  6 1 . 4  . 0 . 5 6  1 78.1 1 4 . 3  1 A . D . B .  

/I 80 .7  4 .9  A . D . B .  

. 70.2 0 . 9  1 3.4 29 .9  65 .8  0.61 1 70 .2  3 . 4  . _I 

7 .9  1 2 . 0  ~ 2 6 . 0  62 .0  0 . 5 7  1 78.1 1 4 . 3  D . B .  

2 . 6  1 . 7  2 3 . 7  \ I 

- 1 .40 
-- - _- -- 70.2  3 . 4  30 .2  6 6 . 4  0 . 6 2  I 70 .2  

I 
1.40-1 .50 

J 4 

1 F R A C T I O N  1 WT. % R . M .  2 

1 

1 6 5 ~  x o 8.8 

1 .50 -1 .60  

t l  . 60  
b 

/ \ 

I 
2 . 6  2 4 . 1  1 j 80.7 

1 9 . 3  1 . 0  70 .4  1100.0 17 .5  A . D . B .  

1 9 . 3  71 .1  / \ [100.0 1 7 . 7  D . 8 .  

- --. 
C 0 >'I P 0 S I 1- E 1 / 4 "  x 65Y1 F L 0 A T S (3 1 . 5 0  S . G . ,  A . D . B .  

P 2  D I L A T A T I O N  T E S T  ( I n i t i a l  Ternp.=32O0C) 

S O F T E N  I NG H A X .  D I L .  M A X I M U M  M A X  I MU11 
T E N P . ? < ( " C )  T E r i P . * ( " C )  C O N T R .  2 D I L .  % G.  NO.  

I F . S .  I .  0 N 

8 0 . 0 5  356 45 7 2 5  80  1 .070  
I 

+< S . T .  & M.D.T. corrected w i t h  factor 6 / 5  
Bir t le y Engineering 
SuhTdrrrv of G r r d  W r f f  Stael lndustrrer 



4 

c- 



F4 

W t . %  

62.7 

J 

GUMU LATTVE 
F i . h / l . %  Ash % S.:/. 1 

Wt.% Ash % S . %  
0.9 21 . 8  0.90 62.7 21 . 8  0.90 

I 

62,7 -I--- - 22.0 

Wotnock Hersey Professional Services Ltd. 

0. a1 62.7 22.0 0.91 

HEAD RAW ANALV>~I,C. 

R.M,O/:, A s h  % V.M.72 F . C . %  S . / c  O f  t l . G . 1 .  REW,ARKS 

1 . o  23.2 29.4 37.3 0.F? 59.4 A i r  Dried  Basts 

- -  23.5 29.7 46.8 0. &> - - -  Dry Pas is  .- *- __I_ i 

- 
A . D . R .  

D.B. 

A . V . H .  

D . B .  

Size 
Fract ion 

x 65 
---_I_- 

G 5  x 0 
- 

1 ..___I__. 

S . G .  
---.- 

-1.40 

1 .40-1 .50 
-..- ___I^ 

1 .30-1 . ti0 
-.- . _-)__ 

17.60  
..I -- -- 

S I N K  - FLOAT A N A L Y S I S :  

I__- 

1 . 0 7  

1.08 

0.35 

0.96 

-" 

-I___ 

-_I 

_1_1 

- -  

Cumulat ive I 
Wt.?', Ash% 

A.D.B.  

59.9 D. E3. 



’ RUHH DILATOMETER TEST . - tmwn 

I - 



S I Z E /  RAW ANAL 

Size 
Frac t ion  

/SIS 
I 

65.9 4s3.2 A . D . B  

68.8 45.7 

100.0 141.6 10.74 I A . D . ~  
100.0 1.42.0 0.75 D.B. -- I 

SINK - F-L-OAT A N A L Y S I S :  g'' x 65 M 
<-I- 

Ash"/, 
-- -1 ---- - 

V.M.7 

34.0 
R_I__. 

4.5 A.D.B .  
-1.40 

.**. -____ 

1 .40-1.50 
..- . --,. --- 
1.50-1.60 

4.5 35.3 I 4.5 D. B. 3 4 . 4  

33.0 

33.4 

1 1  . s  
11.9 
-r-- 

A .  D. B. 

D.B. 
-- 2.2 

I F  -L- 

A.D.R .  1.2 

D.B. 

A .D.B.  0.8 

75.4 100.0 1 47," 
1 

D. R .  



__ . ______--T 

Title 

. ' RUHR DILATOMETER TEST 

Date 

.- 
Drawn 



Warnock Hersey Professional Services Ltd. 
ELCO MINING L7-D 

i= 

R.M.% 

- -  

HEAD RAW ANALYSIS -! 

Ash % 1V.M.X I F . C . %  I S . %  I H . G . 1 .  I REA4ARKS 
I I 

28.8 26.9 43.5 0.97 78.1 A i r  Dried Basis 

29.0 27.1 43.9 0.98 Dry  Pasis - -  

q I Z E /  RAW ANALYSIS I 

-- 

SINK - F L  

24.8 I 1.4 
+1 .60 I--- 24.4 I - -  

.OAT ANALYSIS: 2'' x 65 M I 

8.5 1 33.9 56.3 

8.7 134.4 56.9 1.08 I 61 .O 61.11 f3:: 

1 .07 

21.6 129.1 48.4 0.89 I :Ti 21 .8 29.3 48.9 0.90 

75.2 

75.1 11.3 

100.0 25.1 
- -  100.0 25.5 

I-. * - 
I 

24.2 . - - - - I - -  1 .^I___ 

24.5 I - - - - -  - -  
--. * 

_ -  - -  
- -  - 

A.D.B.  

D. B. 

A .  D. €3. 

D. B. 

A .D.B.  

D.B. 

A .D .B .  

D.B. 

F *-- I--. C O W  (->ST-I-E XI' x 65 m FLOA-TS 0 1 .50 S . G . ,  A .  D.B.  
7- 

I 
0.085 I 1 

L- 

G .  No. 



r 

-7 - - _ _  __ 
Ti t le  

*. 
s, 

Date 

r 
' RUHR DILATOMETER TEST 

00 

.c 

!50 

200 

150 

' 100 

5 0  

- 0  

Drawn 



. -  - 

R.M.% A s h %  V.M.% F.C.% S . %  H . G . I .  REAEARKS ---- 
29.4 0.53 46.3 A i r  D r ied  Basis 

Dry Eas i s  - -  - -  49.4 20.9 20.7 0.53 
I 

8 0.084 

Warnock Hersey Professional Services I A ~ .  
ELCO MINING LTD. 

CORE S A M P L E  ANALYSIS 
H o l e  No. R - 77 - 25 -4 L a b .  No. : 77 - 4056 Date: M a y 9 ,  1977 

L 1 
1 HFAD RAW ANALYSIS < I 

7E/ RAW ANALYSIS . I 
I I 

Size I wt.% I R.M.% 
Fract ion 

CUMULATIVE 
Ash % S.% 

Wt.% \ A s h %  I '.% 
43:; 1 0 . 5 3  192 .0  1 :..: 10.53 1 A . D . B I  

29.8 0.73 100.0 0.55 A . D . 6  

0 *53  D.B. 0.53 92.0 50.2 
.- 

x 65 

8 .0  
65 x 0 

SINK - FLOAT ANALYSIS: x 65 M I 
-,.-.mil 7 l l a  1 .__1 

S . G .  wt. % 

9.4 25.7 1.2 
-1 .40 

25.7 

5 .8  

5 .8  

6.4 

6 . 4  

62.1 

-- 
-I___ 

-- .L- 

__*- 

9.5 

22.4 28.5 I 48.1 I 0.72 31 . 5  1 . o  
1 .40-1 .50 

.--- 
I .50-1 .60 

+1 .60 -- 

22.6 31 .5 0.73 

_ _  1 . o  37.9 

37.9 

100.0 

.I_N_- 

-.,- 

28.7 

29.0 

71 .5 
14.8 I D.E. 1 

1.0. A . D . B .  - I T ]  62.1 -72.3 1100.0 

COMPGSITE 2'' x 65 m F L O A T S  @ 1.50 S.G., A . D . B .  - 
I 

I S o f t e n  i n g 
Ternp.( C) 0 

Max. D i l .  
Tek>p .("C) 

Maximum 
C m t r .  % 

Maxi r rum 
D i l .  % G.No. I 

111 



c 

I c J b l e ,  1 'J,, 1977 No [ )a  I c ---..--- 77 - 4056 .ab 

Elco Mining  L td .  . -  

R - 77 - 25 - 4 
;ample Identif ication:--_ 

i ta r t ing  Temperature "C: 

i o f ten inq  Temperature "C:-. 

Aox.  Dilatation Temp. " C :  _- 
;ontraction "/": 

I i la ta t ion  %: 
_. Temperature "C :---- 

;. Fac tor :  

O/C 

500 

250 

2 0 0  

I50 

100 

5 0  

' 0  

WA 2 N OC K t-I E R 5 EY PKC F ES S I 0  N A L- YC E RV I C ES 
_ _  . -~ ___ 

Tit le 

I 
R U H R  DILATOMETER TEST 

. - I 
Date 



Warnock Hersey Professional Services I..td. 

R.M.% ,&sh "/o V . M . %  F . C . %  S.% H . G . 1 .  

0.8 54.8 20.7 23.7 0.56 62.2 
- -  55.2 20.8 24.0 0.56 - -- 

REbJARKS 

A i r  Dried Basis  
D r y  B a s i s  

SIZE / RAW ANALYSIS 

P r-- SINK - F L O A T  ANALYSIS: 2'' x 65 M 
m m , r _ p r " -  

S . G .  

-1.40 

1 .40-1 .50 

1 .50-1 .60 
.---_1 

tl .60 

--- 
Ash% V.M.7 

71 32.5 

3.2 32.9 
~- 

14.1 I 30.0 
14.3 I 30.3 

I*- 

=I 25.5 - -  - - 

66.6 - - 
67.2 - -  

1 I Cumulative I 
~ 

-,-'- 
63.2 O.Q7 1 1  .9 

63.9 0.98 11.9 

54.7 0.86 13.1 

55.4 0.87 13.1 

-1 
A.D.B.  q-r 

4.1 A.D.B.  

4.2 D.B. 

I A . D . B .  
h- 

6.3 I D.B. 

A .D .B .  
*, 

COMPGSITE 



d 



R.M.% A s h %  V.M.% F .C .% S.% 

0.9  21 . o  29.5 48.6 0.80 

- -  21 .2  29.8 49.0 0.81 

H . G . I .  

62.9 
- - -  

- I- T‘ 

Warnock Hersey rrofizssional Services Ltd. 
ELCO MINING LTD. 

CORE SAMPLE ANALYSIS 

.’ 
REVARKS 

A i r  Dried Basis 

D r v  E a s i s  

9 .1  1 . o  21 . 8  0.83 100.0 21.9 O s 8 1  A . D . B .  

9.1 22.0 0.84 100.0 22 .1  0.82 D.B .  - -  65 x 0 
7 - -s 

SINK - FLOAT ANALYSIS: kl’ x 65 M I 
-_I_ 

F.C. :  

I.- 

A s h %  
i Cumulative I I 

S.% J I J .M. :  - 
35.0 

S . G .  
-r r 

wt.% f Ash% 1 
1 1 

~ 

57.0 6 .7  I A.D.B .  0.92 

0.93 
-1.40 

6 . 8  35.4 57.8 

46.3 

46.8 

23.2 
~ 

29.4 

29.7 
I_ 

0.74 
1 -40-1 .50 

23.5 0.75 

31 . 3  - -  *‘*I 1 .50-1 .60 
. --- 

+l .60 
---_rr_l- 

31 . 6  

62.8 
.- 

1- 

21.0 I - -  - 63.5 



P- 

i 

RUliR DILATOMETER TEST 

250  

!OO 

. 

Date 



t -. 

HEAD RAW ANALYSIS .! 
R.M.% Ash % V.M.% F . C . %  S.% tH.G.1. REMARKS 

1 . o  57.4 17.6 24.0 0,38 59.4 A i r  Dried Basis 
- -  57.9 17.7 24.4 0.38 4 - -  Dry G a s i s  

Warnock Hersey Professional Services Ltd. 
ELCO MINING LTD.  

5 
1 

S I Z E /  RAW'  ANALYSIS -- 

"I- SINK - FLOAT ANALYSIS: %'' x 65 M 

I Cumulative 
A s h %  

6.5 

?.M.% 

1.4 

S . G  - 
32.2 i 59.9-[o./n[i.o.sj 6.5 20.9 A .  D. 6. 

D. 6. 
-1.40 

21 . o  6.6 

1. 1  19.4 A.D.B. 1 .40-I .50 
1 9 . E  

28.2 
-I_ 

D.B. 

A.D.B.  

D. B. 

I___- 

-- 1 . 1  
1 .50-I .60 

28.5 
-__. 

1 . I  77.4 - _  - -  _ -  100.0 58.3 

; -- ~ 1 0 0 . 0  59.0 - _  - _  
A . D . B .  tl .60 

71.2 -- 78.3 -- D. R 

COMPOSITE x 65 m FLOATS @ 1.50 S . G . ,  A.D.B.  
I r-. "' 

G .  No. 3 1 
M a x i m u m  M a x i r r u m  

Cont r .% Di l .  % --I--- 



I ) ,  , 
Client : Elco Wining  L t d .  .+.i j- ; -L i  + 

1: 8 1 1 ( /  

R 77 - 25 - 7 w - - r + - q .  

Sample Ident i f icat ion !--- 

S tar t ing Teinperature " C :  

Sof ten ing Temperature "C: 

Max. Dilatat ion Temp. " C :  

Contraction "/" :- ' .  

Di la ta t ion %: 

Fina l  Ternuerature " C :  -c+ I- .--+A I "  

~ _ _ _ _  G. Fac tor :  1 . o  

O/<! 

500 

< 
250 

2 0 0  1 

150 

I00 

5 0  

0 

WAR NCC I< 1-1  ERS E'f PR C I= ES S I C N A L 1c ERVI C ES 

T i t l e  

RUHH DILATOMETER TEST 

- ~. 

Dute 

Drawn 



I 

P %  

F . S . I .  o n  S o f t e n i n g  M a x .  D i l .  M a x i m u m  M a x i r r u m  
Temp.("C) Tek,p.( C) C o n t r . %  D i l .  % 0 G. No. - 

8 I 

Warnock Hersey Professional Services Ltd. 
FlLCO MINING LTD. _ - _  - 

CORE SAMPLE ANALYSIS 

SINK - FLClAT ANALYSIS: X'' x 65 M I I_- 

Ash% 
C u m u l a t i v e  

i .M .% wt. 74 

21 .6 

wt. % ,Ash% 

9.1 33.0) 56.7 I 0.93 21 .6 9.1 1.2 A.D.B .  I 
-1 .40 

21 .6 9.2 33.41 57.41 0.94 21 .6 9.2 D.B. I 
4.5 

1 .40-1 .50 L-*--- 22.6 

22.8 
--_I 

28.31 48.01 0.76 26.1 11.4 A.D.B.  I 
26.1 

37.3 
-- D.B. ~ I 4.5 

D_ -.-*-. - I-- 11.5 

18.0 1 . o  
1 .50-1 .60 --- 

I ----* 
I :::: A . D . B .  

A . D . B .  

37.3 18.2 

49.3 
33.7 

68.0 100.0 162.7 
tl .60 

D . B .  1 49.9 162.7 
_b- 

100.0 68.8 

F 1 



- - - 

WARN OC I< t -I ER 5 EY PR C F E S S I C N A L C E RVI C ES 
- -___ - 

T i t l e  Date 

t 

RUHR DILATOMETER TEST Drawn 

_- 



HEAD RAW ANALYSIS e 

v.M.% F.C.% S.% H.G. I .  REWWRKS 

20.0 27.2 0.54 67.1 A i r  Dr ied Basis 

20.2 27.6 0.55 - - -  Dry Easis - 
I ~~j 

SIZE / RAW ANALYSIS . 
CUMULATIVE 

Wt.% R.M.% Ash% S . %  Size 
Fract ion wt.% A s h %  S.% 
P 

95.4 1 . o  53.7 0.53 95.4 53.7 0.53 A.D.B.  

95.4 54.2 0.53 95.4 54.2 0-53 D.B. 
2 x 65- 

0.72 100.0 52.4 0.54 A.D.B.  - 
52.9 0.54 D.B. 25.2 0.73 100.0 65 x 0 

1 

Warnock Hersey Professional Services I.. td. 
ELCO MIbIING LTD.  

CORE SAMPLE - ANALYSIS 
Date: May 9, 1977 

P 1 
Hole No.: R - 77 - 25 - 9 Lab. No.: 77 - 4061 

1 
R.M.%I Ash % 
1.2 51 .6 

I - -  152.2 

--- 
SINK - FLOAT ANALYSIS: 2" x 65 M 1 

I.-- 

S.% 

- 
Cumulative 

i .M .% F . C . ?  

A .D .B .  0.82 

0.83 

0.75 

0.76 

60.1 

60.8 

51 .4 

1.2 31 .6 

31 .6 
-1.40 1::; 1 i:: 1 D.B. 1 

34.8 8.4 D. B. 

A .  D. B. 1 .40-1 .50 ---'- I_ :-.: 1 . o  19.9 27.7 

26.0 I - -  .- - 
26.2 I - - 

51 .9 

3.3 
1 .50-1 .60 -- I 3.3 0.9 

$1 .60 l- 79.4 1 - -  

80.4 I - - 
I_ 

D. 6 .  J 

x 65 m FLOATS @ 1 .50 S.G., A . D . B .  '31 G. No. 

f 



WAK N C)C K I 1 t RC- EY I-'R 0 I 'ES S I C N A I- C l<RV I C ES 
____I_- - _ _ - .  

Title 
1 

RUt iR  OILATOMETER TEST 

_ _  - 
Date 

Drawn 



HEAD RAW ANALYSIS .c 

R.M.% A s h %  V.M.% F .C .% S . %  H . G . I .  REIVARKS 

1 . I  $0.9 22.0 36.0 0.61 6O.l A i r  Dr ied Basis 

41 .4 22.2 36.4 0.62 - -  D r y  Basis _ -  
I I 

1.0 116.5 
- -  116.7 

0.73 100.0 41 .6 0.58 A.D.B.  

42.0 0.60 D.B. I 
0.74 100.0 

COMPOSITE x 65 m FLOATS @ 1 .50 S . G . ,  A . D . B .  
I 1 

F.S . I .  I c~;, 1 Softening - -remp. (Oc) 

8% 0.019 

Max. Dil . Maximum 
~ e k , p  .("c> Contr. % 

Warnock Hersey Professional Services Ltd. 
ELCO MINING LTD.  

CORE SAMPLE ANALYSIS 

S I Z E /  RAW ANALYSIS , 
I I I I -I 

wt. % I Size 
Fract ion 

CUMULATIVE 
R . M . % I  A s h %  I S.% 

Wt.% ) A s h %  I S . %  
1 0.58 I 96.1 42.6 
I I 1 I x x 6 5  

143.0 I 0.59 96.1 I 43.0 I 0.59 ~ D . s .  - _  
-"I__ 

65 x 0 I-%- 
SINK - FLOAT ANALYSIS: 2" x 65 M I 4 A .  D. B. 

S.% 
-__I 

0.70 

S.G.  Wt. % Ash% 

5.1 
-1 .40 

47.8 I 1 .3  

47.9 I - -  =I 0.9 

3.0 ! - -  --?- I_____.- 

-__I- 

2.6 ll.@ -- 

- - I- - 46.5 

47.8 5.1 

-= :::: 
28.8 1 5 1 . 1  
29.0 151.6 

5.2 
5.9 

0.71 
0.63 

47.9 
50.8 

5.2 
19.2 

19.4 
*- 

A .  D. B. 

-. 

1 .40-I .50 
--*-- 

1 .50-1 .60 

0.64 50.9 6.0 

53.4 

53.5 
-__I 

6.8 

7.0 

83.91 - -  1 - - 
84.8 1 - - 1 - - 

42.8 
43.2 

100.0 
100.0 

$1 .60 
1 D .B .  

I Maxirrum 
' D i l .  % G .  No. 3 



- - . 

Date  

- 
Drawn 



Warnock Hersey Professional Services Itd. 
ELCO MINING LTD. 

CORE SAMPLE ANALYSIS 
Hole No. R -77 - 25 - 1 1  Lab. No. : 77 - 4063 Date. May 9, 1977 

-. 

HEAD RAW ANALYSIS i 

H . G . I .  REMARKS R.M.% Ash% V . M . %  F .C .% S.% 

1 . o  22.9 28.2 47.9 0.93 1 1 1  s 4  A i r  Dried Basis 

- -  23.2 28.5 48.3 0.94 - - -  Dry Easis 

ng SINK - FLOAT ANALYSIS: 2’’ x 65 M 

Wt. % PSh% 

6.2 A . D . B .  69.0 

69.0 

2.9 

2.9 

-- 

--- 
-1 .40 

- 
1 .40-1 .50 
___I 

1 .50-1 .60 

6.3 D. B. 

31 .7 51 .6 I 0.94 I 71 .9 6.6 15.4 

15.6 
A . D . B .  

D. B. 

A .D .B .  

D. 8. 

32.1 71.0 6.7 

21 .6 

21.9 

73.1 

I- 

-̂-- 

74.2 7 . 0  

- -  I - -  74.2 7.1 

25.8 100.0 
100.0 

24.1 
24.3 

I - -  - -  A .D .B .  

D. B .  
$1 .60 

25.0 73.8 

? 



R - 77 - 25 - 1 1  Sample Ident i f icat ion:  

S ta r t i ng  Temperature "C . 3 5 O o C  

Sof ten ing  Temperature " C :  354OC 
455OC 

Max.  Di latat ion Temp. " C '  

Contract ion Yo : 22% 

Final  Temperature "C :.-.-- 

G. F a c t o r :  __ 

WARNOCK HEKSEY PRCFESSIONAL SERVICES 
.. _ _  - _ . ~  - 

T i t le  

t 

Drawn 
RUHR DILATOMETER TEST 

- 1 



- SIZE / RAW ANALYSIS 
_I_- 

.-_- 
94.9 19.0 1 0 . 7 8  (A.D.B.1 

94.9 

100.0 

100.0 

---.11 

-.._- 
7 . 5  I 0.94 

4 

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

-1.40 
33 .5  

34.0 

1 . 3 
1 .:3 

*-.*.. ..*? 
30.6 

31 .O 

I-- 

Maxirnurn 
Contr . 76 



Sample Iden t i f i ca t i on :  

S ta r t i ng  Tempera tu re  

Sof ten ing Temperature 
Max ,  Di latat ion Temp. "C : -  459OC 

h 

____ --_- - -- 
Ti t le  

t 

RUtHR DILATOMETER T E S T  

Contract ion O h :  

Di la tat ion %: ___ -- 

F lna l  Ternperoture "C .-__ 
G. F a c t o r :  --__- 

1.091 

Date 

Drawn 

2 5p 

0 



r 
HEAD R A W  ANALYSIS 

L 

R.M.% A s h %  V.M.% F.C.% S . %  H.G.I .  REPdARKS 

1 . I  32.1 24.8 42.0 0.81 74.0 A i r  D r i e d  Basis 

- -  32.4 25.1 42.5 0.82 Dry Bas is  - - -  

F r a c t i o n  

x 65 

65 x 0 .- - 

0.78 

wt.% 

97.4 

Warnock Hersey Prokssional Services Ltd. 
ELCO MINING LTD.  

CORE SAMPLE ANALYSIS 

I I 
S I Z E /  R A W  ANALYSIS 
I I I I I s i z e  I CUYULATIVE 

I R . M . %  A s h %  I S.% I I W t . %  
A s h %  I S . %  I 

97.4 33.8 
I 

34.1 I 0.79 97.4 34.1 0.79 1D.B. I 97.4 
2.6 0.9 1 11.7 1 0.99 1100.0 I 33.2 0*78 1A.D.e 

p - 2 -  - _  I 11.8 I 1.00 JlOO.0 33.5 2.6 

PI SINK - FLOAT ANALYSIS: 2'' x 65 M 

S.G.  I wt.% IR.M.% Ash% 

4.6 

4.6 
-.- 60.31 0.971. 56.2 

0.98 I 56.2 
4.6 A. D. B. 33.7 

34.2 4.6 D. 6 .  -- 
_IF 1 .40-1 -50 

1 1  .8 
11.9 
d -n-- 

31 .2 

31 .6 
-- 55.81 0.88 I 57.9 4.8 A .  D. 6 .  

56.5 4.8 0.89 

_ _  

57.9 

59.1 
D. B. 

19.5 1.2 11.0 
1.50-1.60 -' 
---.--l---.,------- 11.2 I -  

5.1 A . D . B .  

19.7 59.1 

100.0 
P u _  

5.1 D. B .  
73.1 32.9 A .  D. B. 

40.9 
tl.60 

74.0 100.0 33.3 D. B. 

-... 
COMPCjSITE XI' x 65 m F L O A T S  (3 1 .50 S. G., A .  D. B. -- 

I 1 

1 F . S . I .  
Coal 

0.024 

Max.Di1.  
Temp.( 0 C) G. No. 3 



UMDJa 

all!l 
. . . . 

I 

0 

0s 

00 I 

05; I 

I 
I 

ooz 

053; 

00 
"1, 



Vlarnock Hersey Professional Services Ltd. 
ELCC M I N I N G  LTD 

. _  CORE SAMPLE ANALYSIS 

SINK - FLOAT ANALYSIS: X' '  x 65 M ... 
I 

Curnu1  ative 

a t . %  r A s h %  
-- 1 

- 
34.7 9.1 A . 0 . B .  

34.7 9 . 2  D . B .  

38.9 :::: 1 A . D . B .  :!8 . 9 D . B .  

--. 

-.- 

.c- "-a -- -. 

?.M.YA S.% 
-- 
9. I .- 
9 . 2  

I . l o  
-1 .40 

-7. ---- 
1 ,40-1 .50 

-"-, J 1 , 1- 

1.50-1.60 
.- ._." ._- 

+I  .60 
.-- . --.. -.._ 

1 . l l  

17.0 

1 7 . 1  

28.9 

- 1 - 3 -  

- 
1 . 1 2  

0.9 .-.". _ _  
99.2 

-, . 

1 . o  

t 
0.010 
.̂-- 



------- 
____I.--- - ... _ _  - --I__ -- . 7 1  

00 

-.  -1na1 T e m p e r a t u r e  "C ~. 

I nnn 

.! 
! 50  

200 

I 50  

I00 

5 0  

0 

3 

Drawn 



Warnock Hersey Professional Services I-td. 
ELCO MINING L T D .  

CORE SAMFPLE ANALYSIS 
. 77 - 4067 Date: May 9, 1977 

Size 
Frac t i on  

x 65 

65 x 0 

S I N K  - FLOAT ANALYSIS :  XI' x 65 M 

-..I_ 

Wt. g', 
I--- 

39.4 
~ 

A . D . B .  39.4 1 . 4  

D .  6. 5.2 

8 . 1  

c39.5 

A .  D. 6. 20.3 

20.5 
. 49.0 0.99 

1 .oo 
_ -  

1 .40-1 .50 
49.1 8 . 2  D. B .  
58.1 11.8 A . D . B .  

1 .50-1 .60 
.--.--- 

t l  .60 

58.2 11.9 D . B .  
100.0 30.3 

30.6 
A . D . B .  

1 D . B .  , 1 0 0 . 0  41 .8 

COMF'OSITE x 65 m F L O A T S  @ 1 .50 S.G., A . D . B .  

F . S . I .  
G .  No. 

8% 

a 



WARNOCK I - 1 l i R S W  PRGFESSIONAL SERVICES 
__ - 

T i t l e  

r 

RUtHR DILATOMETER TEST 3 Drawn 



Warnock Hersey Professional Services Ltd. 

I ' - j T  1 C u m u l a t i v e  
I 

A s h %  

5.6 A.D.B.  

5.7 D.B. 
i 

ELCO MINING LTD. 

H o l e  No. : R77 - 26 -3 Lab.  No.: 77 - 4068 Date :  May 10, 1977 

'p 
_I 

SINK - FLOAT ANALYSIS: 2'' x 65 M I 
-- -%-- '--- 

-7- 

1 .50-1 .60 

c__a 

Ash% 

5.6 

5.7 

20.2 

20.4 

30.1 

I 

".- 
__. 

77.E 

78. C 

34.1 

34.6 59.7 1.10 53.3 

29.1 49.5 0.93 56.7 
-- 
.__- 

-- 
60.4 

- -  J - -  I - -  160.4 -- 

6.5 I A.D.B .  
I 

A.D.B .  

8.0 I D.B 

35-,5 1 A . D . 6 . 1  

35.8 D.B. 

'p 

COMPOSITE X I 1  x 



Star t ing Ternperature " C :  

Sof ten ing Ternperalure " C :  

Max.  Di la ta t ion Temp. " C :  

Contract ion o/o : 

Di la ta t i on  %: 

Fina l  Ternperalure "C I--.--- 

G. F a c t o r :  

___ ___ __-- 

WARNOCK IiERSEY PROFrE,CSIONAL SERVICES 
. ____ . - -_ ._ 

Tit le  

f 

RUHR DILATOMETER TEST 

Date 

Drawn 



- 

Warnclck Hersny I'rc'.rssional Services I 4d. 

.r- *-_* 

S.G. 
_1 . 

-1.40 
-- 1 -" - 
1.40-1.50 
--- %.". --.-- 

1 .so-1 . L O  

. ,-.- 

tl.60 
r I.- .1- .- 

S.% VL't. % 
-_-- 
0.91 

."- .- 
I i.5 

17.5 
... ._i 

7.5 A.D.B .  

17.5 

19.8 
--11 

7.6 D. B. 

2.3 

2.3 
w .--..III- 

0.81 8 . 7  A .  D. B. 

D. B. 8.8 

11.3 A.D.B .  

D. B. 
I-- 

11.4 

60.1 I - -  A .D .B .  

1 00. 0 D. 13. 

I P %  
on 

Coal 
7.. ....w-.-, 

0.051 I 
G. No. 3 t 



' ~ ~ b ,  N ~ ,  77 - 4069 ~ , ~ ~ t ~  dOt?e 30,  1377 - 

Elco Mining LLtd. C 1 1  en t :-, -______.____ ___ , , 

Sample Ident i f icat ion:  - 
3 5 O o c  S tar t ing Tern p e r a 1 ur e ' C :..- 

Softening Ternperature "C:-. 369OC 

451 OC Max.  Dilatat ion Temp. "C: 
32% Contraction o/o : ___-_- 

67% Di la tat ion %:  __ 
Fina l  Ternperoture "C 

G. Fac tor :  __-. 

77 - *' - 

1 .037 

WARN OC K H LC R S c/ PR C F E ,C S I 0 NA L S E RVI C €5 

RUHR DILATOMETER TEST 



5IZE / RAW PNALYSIS 

c . %  
0.55 A.D.B .  

0.56 D.B. 

0.56 A.D.B .  

0.57 0.6. 

Dry  Pasis 

I ___-- 
Size 

F t-act ion 
... -.. ..- 

?4 x 65 
--. --. 

65 x 0 
..A1..- -- .-- 

a 
L 

r- -1- 

S . G .  
. .", _. I___. 

-1.40 
D .---__. 

1 .40-1 .50 

-- - 
1 .50-1 .60 
.. __-/..."..-I_ 

+1 .60 
I - " .  .I- -m- 

32. I 0. €32 

32.5 

28.5 

28.8 
._.- 

0. 90 

0.81 

0.82 

1 CCMPOSITE ',itt x 65 m FLOAIS @ 1 .50 S . G . ,  A.D.B. 
-r -*- -- r 

r = .  s. I .  

-7 .--r 

9 I --- 

Coal ---- 



t 

RUHR DILATOMETER TEST 

D/o 

boo 

-' 

250 

200 

150 

I00 

* 5 0  

- 0  
- 
- 

- 

- 

- 
D r a w n  



L 

HEAD RAW ANALYSIS .! 
R.M.% A s h %  V.M.% F . C . %  S.% H . G . I .  REl\rARKS 

76.1 A i r  Dried Basis 47.5 0.80 1 . o  23.8 27.7 
- -  24.0 27.9 48.1 0.81 - - -  D r y  Pasis 

L- 

Max.  D i l .  Maximum Maximum 
G. No. 

T & - - ~ . ( O C )  C0ntr.X D~I .  % 

1 L-- 

Wornock Hersey Piofessional Services Ltd. 

- - 1 

S I Z E /  RAW ANALYSIS , 

SINK - FLOAT ANALYSIS: 2'' x 65 M 

Cumulative 

G T i  Ash% 
F.C.744 s.% S.G. V.M.7 

33.7 73.0 

73.0 
-- 9.3 A.D.B .  -{ 1.: 

55.7 0.87 9.3 

9.4 
-1.40 

34.2 56.4 0.88 

0.72 
--- 9 . 4  D.B. 

20.2 30.0 9.9 77.3 

77.3 

A .  D. 8 .  1 .40-1 .50 
*-* ... 

1 .5O-l .60 
.-- .__I 

+1 .60 
-rm^.-L.- 

30.3 49.3 0.73 10.0 4.31 - - I 
c _ _ w  2[ 1 . 0  

2.6 I - -  .-.- - -- 
20.1 -,--?I-=- - --." 

20.4 

27.2 
D. B. 

A.D.B.  79.9 10.5 
27.4 

71 .8 
-- 79.9 10.6 D.B .  

A .D .B .  

72.6 
_I- 

D. n .  

'OSITE 

P %  
on 

Coal 
F . S . I .  

8% 

S o f t e n  i ng 
Temp. ("C) 

~ ~- 

0.034 



Yo 

00 

.! 
150 

?OO 

I50 

I00 

5 0  

0 

WAKNOCK I I E K S k Y  PROFESSIONAL SERVICES 
___- . __ 

Ti t l e  

i 
R U I i R  DILATOMETER TEST 

1-- _.-___- 

_. 

Dote 

Drawn 



HEAD RAW ANALYSIS r' 

~ . I v l . " / o  A s h %  V.M.% F.C.% S.% H.G. I .  REALARKS 

1 . 1  54.3 19.0 25.6 0.43 53.2 A i r  Dried Basis 

- -  54.9 19.2 25.9 0.43 - - -  D r y  Pasis - - 

S I Z E /  RAW ANALYSIS 

--- 

Size 
Fract ion 

__r 

2 x 65 
,-- 

S I N K  - FL-CAT ANALYSIS: 2" x 65 M 

V . M . 4  F.C.7 .,.-.. I_ '.% Wt.O& 

0.82 21 .3 
0.83 21.3 

0.67 23.3 

0.68 1 23.3 
_ -  26.7 1 

- 

Ash% 

8.5 A.D.B .  
8.6 D. B. 

9.6 A.D.B .  29.0 

9.7 D. 6.  - 
- -  - -  I-- 1 1  .8 A . D . B .  

D.B. 

A .D .B .  

-*-- 

126.7 II 1-1 II 
11.9 

73.3 ! 1.2 ! 74.0 57.4 
73.3 I - - 1 -74.9 D. B.  58.1 



- ~ . - 
- 
T i t l e  

1 

RUHH DILATOMETER TEST 

Date 

- -  
Drawn 



t 

HEAD RAW ANALYSIS d 

R.M.% Ash % V.M.% F . C . %  S.% H.G. I .  REIVARKS 
L 

0.7 63.6 21.7 14.0 0.36 59-4 A i r  Dr ied Basis 

D r y  Basis _ - -  - -  64.0 21 .8 14.2 0.36 
i 

Warnock Hersey Ffofcrssional Services Ltd. 
ELCO MINING LTD.  

7E/ RAW ANALYSIS 

Size I Wt.% 1 R . M . %  
Fract ion 

CUMULATIVE 
Ash % 

S.% 
~ ~~ 

64.5 I 0.38 1 97.4 1 64.5 0138 A.D.B 1 97.4 E::: 1 0.38 I 64.9 I::% 0.84 100.0 63.5 0.39 

25.4 0.85 100.0 63.9 

D.B. 

A . D . 8  

D. B. 

SINK - FLOAT ANALYSIS: 2'' x 65 M 
,-"%.a - r--*."r- 

Wt.% I-- R . M . %  V.M.7 
Cumu 1 a t  ive 

F.C. :  S.% Wt. % A s h %  

6.3 35.6 56.9 0.95 14.1 6.3 A.D.B .  

6.4 36.0 57.6 0.96 14.1 6.4 D. B. 

12.7 

12.8 
n t w  

32.5 53.7 0.83 
~ 

6.9 15.6 

15.6 
A .  D. B. 1 .40-1 - 5 0  

-cr___ 

1.50-1 .60 
--_I__. 

+1 .60 
. -nr_m- 

7.0 D. 6 .  

A.  D. B. 

D .B .  

-- 
-- 

54.4 32.8 

1 6. 2 7.4 0.6 ! 1.2 
T- 

19.1 

19.4 

77.8 

~~ 

16.2 -2T" 
83.8 - - 

7.5 

100.0 66.4 A.D.H.  

D.B. 78.5 100.0 67.0 

COMPCSITE 





r 1 

HEAD RAW ANALYSIS .! 
R.M.% Ash % V.M.% F . C . %  S . %  H . G . I .  REMARKS 

0.7 45.8 22.3 31 .2  3.57 53-2 A i r  Dried Basis 

- -  46.1 22.4 31 .5 0.57 Dry  Pasis _ - -  

(SIS 1 
CUMULATIVE I I 

1 I 

W.% A s h  % S . %  

93.0 47.4 0.60 A.D.B .  

100.0 45.8 I o.62 I D . B .  
1 

SINK - FLOAT ANALYSIS: 2'' x 65 M ---- 
I C u m u l  at  i ve 

A s h %  IV.M.7 S . G .  

2 7 . 3  A . D . B .  0.96 56.0 
-1.40 

1 .40-1 .50 

1 .50-1 .60 

56.7 27.31 8.8 D. 6. 0.97 

0.81 

27.3 

1 1  . I  

1 1 . 1  
-- -- e. 46.7 38.41 13.1 A .  D. B. 

47.1 10.82 
- -  I - -  
_ -  I - -  

38.41 13.2 

47.8 I 16.4 - 

100.0 

D. B. 

A .D .B .  

D.B.  

A .D.B.  

9.4 

9.4 
mp i-- 

30.0 

30.3 -- 

- -  1 . o  

+1 .60 
D. R 52.2 I - - 



-- 

I 

Tit le 

I 
RUHR DILA-TOMETER TEST 

Date  

Drawn 



Ash % S.^% I CUMULATIVE 

' Wt .% \ A s h %  I S . %  

Warnock Hersey Professional Services Ltd. 
ELCO MINING LTD. 

CORE SAMPLE ANALYSIS 
. R -77 - 26-10 77 - 4075 

SIZE / RAW ANALYSIS 

Fract ion 
I 1 I 1 1 

54.7 0.48 96.8 54.7 I 0.48 1A.D.B 
I 

55.2 I - 0.48 I 96.8 I 55.2 1 0.48 I D.B. 
I I I I . 

24.2 I 0.74 1100.0 1 53.7 I 0.49 IA.D.B 
24.5 54.2 0.49 D.E. - 

1 

SINK - FLOAT ANALYSIS: 2'' x 65 M 

-"-I- --:. -5 --. _- 
Wt.% 1 R.M.% F.C.Y{ s.% V.M.? 

33.3 
I. 

A s h %  

8.0 28.2 1.2 
-1 .40 

_I_ -I-.- 

1 .40-I .50 
,*. 

1 .50-1 .60 

28.2 8.1 33.7 28.21 8.1 I D.B 

21 .I 

21.3 

27.5 

-- .-- 
I_. 

2.4 

2.4 
-- 29.1 

29.2 

2.8 1 . o  - - J  _ _  
1 2.8 I - -  

66.6 I I .O -u-- ----- 

66.6 I--- 

27.8 
I - 

-l*l :::.-,. 
100.0 55.9 1 D.B 

I I - -  _ -  - -  

77.8 

78.6 
+l .60 

-- "-"- 

f 



_j 

rc 

50 

100 

5 0  

00 

5 0  

0 

t 
RUt iR DILA-TOMETER TEST D r a w n  



Warnock Hersey ProfPssional Services Ltd. 
ELCO MINlNG LTD. 

- CORE SAMPLE ANALYSIS 

SIZE / RAW ANALYSIS 1 Wt.% 1 R . M . %  
Size 

Frac t ion  
Ash % .’% - 

0.55197.0 A.D.B  20.6 

20.9 - -  97.0 
% x 65 97.0 

0.67 I l O O . 0  

D.B.  

A.D.E I 3.0 I 1 . 2  1 1  . o  
1 1  . I  20.6 0.56 D. B. 

I-- qv------ SINK - FLOAT ANALYSIS: 3;;’” x 65 M -. . - 
F.C.O/ ’.% 1 A s h %  

5.5 
-7 

V.M.7 

33.6 
1 

59.61 0.65 A.  D. R.  

D. B. 5.6 GOl4\ 0.66 

3 . 3  1 1 . 0  21.4 28.7 48.9) 0.55 

3.3  J - - 21 .6 

32.4 
-_I_ 

29.0 49.41 0.56 
.,-- 

- -  I - -  

- -  I - -  
4 . 3  1 1 . 0  

4.3 I - - 32.8 

22.0 1 . 0  -I -- -I- 66.2 

66.0 

- -  

I - -  
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0- 
. I l . %  A 5 H : i :  j j . 1 4 .  5 F.C. x s .  2 1 t . G .  I .  R E MA RK s 

31.1 - 23.1 43.1 0 . 8 7  Air D r i e d  Basis 62 I 

32.0 2 3 . 7  4 4 . 3  0 .89  - -  Dry Basis 

1 SIZE 
FRACT I ON WT. :! 1 R.M. % 

q 2 . 0  

A S H  % s .  % LJT. 2 A S H  % 

31 .6  0 .86  1 8 2 . 3  31 .6  
8 2 . 2  ; I 32 .2  
1 7 . 7  I 1 . 6  2 5 . 4  
17 .8  2 5 . 8  

s .  !% 

&i 
0 .18  1 8 2 . 2  32 .2  

J--- 

0 . 9 5  100.0 1 3 0 . 5  
0 . 9 7  100.0 I j i  . I  

0 .88  I D.B. 1 

0.90 

0.88 I A.D.B. 1 
D.B. 

S. G .  

- 1 . / t o  

1 .io-i. j o  

1.50-1 -60 

+ l  .Go 

;: S . T .  & I4.D.T. c o r r e c t e d  w i t h  f a c t o r  6/5 
E ir t le y Engin e c r in g 
Si ih~ i t i i a t v  of  Grr.it W ~ s f  Sfeel  Industries 



I- 

f- 

I 

r 

Sof ten in?  Tcmperc ;u re  "C: 345 
L! 35 

M c x .  Dilc:a:ion Temp.  O r , :  

Cont rac t ion  27 : ... 

95 
Di la ta t i on  %:  . 

2 5 0  
I 

I 

I I 
I 

! 
I i Drawn 



H O L E  
) 

t i E A D  R A ! . I  A 1 1 A L V 5  I S 

R.I.1. % A 5 H  ?( F . C .  % s .  2 H . G .  I .  R E MA R K  S 

A i r  D r i e d  Basis 1 . 4  4 6 . 1 7  19 .2  IF-' 0 . 5 9  54 
46 .8  1 19.5 I 33 .7  0 . 6 0  - -  D r y  B a s i s  

# 

F R A C T l O l U  WT. 2 R.i.1. 2 

9 4 . 8  1 . 4  
9 4 . 8  

5 . 2  1 . 7  
5 .2  

65M x 0 

CUMIJLAT I V E  

1 s .  % S .  % \ J T .  5 1 A S H  % A S H  b 

4 6 . 8  0 .57  94 .8  4 6 . 8  I u; A . D . B .  

47.5 0 . 5 8  9 4 . 8  47 .5  D.B. ~~- - - t v %  

0 .58  A . D . B .  24 .6  1 0 . 7 6  100 .0  45.6 
25.0 0 .77  100.0 4 6 . 3  0.59 D . B .  1 

~~ 

5 . 2  I 1 . 2  t 
P 1 1 .50-1 .60  I 5 .2  I 

3 3 . 5  

6 0 . 4  1 . 3  1 6 0 . 4  1 
- /; 39 .6  \ A . D . B .  

33.9 1 1 39 .6  

I f 
I-.-"-.-...- 

C 0 Pi P 0 S I 1 C 1/11"  x 65:I F L 0 A 1 S ' J  1 . 5 0  5 . G . ,  A . D . 5 .  __- 
D I L A T A T I O N  TEST ( I n i t i a l  Temp.=320"C) i 

1 4 . 3  

i P 2  
F.S .  I .  ON 1 C O A L  

67 .4  1 1 o o . o l  46 .3  

P 2  

C O A L  
F . S . I .  1 ON 

A . D . 3 .  

352 

6 8 . 3  \I 100.01 46 .9  D . B .  J 

1 447 

MAX I LAIUM 
C O N T R .  % 

20 

ViAX I MU11 
D I L .  8 

85 

G .  N O .  7 1.079 

+ S . T .  & M.D.T. correc ted  w i t h  f a c t o r  6/5 
Bir t ie y E ng in e e ring 
Suhsidtary of C r p . i I  Wry,  S f p e l  lndusfries 
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tl E A D R A ';I A N A L Y 5 I S 
H . G .  I .  RElYAR S 

A i r  D r i e d  Basis 
0 .  8 Dry B a s i s  

F R A C T I O N  WT. % R . M .  % 

go. 1 1.6 

~ 

S I Z E / R A W  A N A L Y S E S  

CUMULATIVE I 

AStI 2 S .  2 \dT. % ASH % s .  2 
1 

37.0 0.73 go. 1 37.0 I 0.73 A . D . B .  

I 
E go. 1 I 37.6 9 1 / 4 "  x 6 5 M  

' 6 5 M  x 0 
9.9 1 1.7 23.0 

9-9 I 23.4 

I 
0.82 100.0 35.6 0.74- A . G . B .  1 

i 0.74 D . B .  
___rr - 0.74 90.11 37.6 

0.83 100.0 36.2 0.75 D . B .  ! 

S .  G .  Ir 
C U 3 U L A T  I \iE 

LIT. % R . M .  y L I A S H  2 V . M .  2 F . C .  8 S .  2 WT. \; ASH 8 

2 S . T .  & M.D.T. corrected w i t h  factor 6/5 

1 44.1 1 1.5 I 6.1 I 

Birt le y Engineering 
Siibcidiary of Great West Steel Industries 

33.3 59.1 0.95 44. 1 6. 1 A . [I [ \  . 
, 44.1 6.2 I----,, I ,, I 

~ * _ _  . -_ --A 33.8 60.0 0.96 1 /_"I 4i:{ Fi 2::; 1 28.6 I 48.2 
1 22.0 29.1 48.9 I .40-1.50 

I 0.85 1 51.5 8.3 A . D . B .  J 

0.87 1 51.5 8.5 D . B .  1 

56.2 
100.0 

+ 43.8 1 100.0 

10.2 D . B .  

36.4 A . D . B .  

- 37.0 D . B .  1 

SOFTEN I NG D I L. i4AX I M U M  F.S. I .  

T E M P ? ( O C )  C O N T R .  % 

6 1/2 0.06 349 450 23 
1 

1 
M A X  I M U t l  

G .  NO. D I L .  % 

92 1.082 
I 
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\ H E A D  RI\ ' .d  A N , I L ' ? 5  I S  

R.I .1 .  ?; ASH % V . M .  X F . C .  % s .  2 H.G. I .  R E IHA R KS 
% 

A i r  Dried B a s is 
Dry Basis 

1 1 . 1  37.9 2 3 . 3  37.7 0 .74  60 

1 -- 38.3 23.6 38.1 0.75 J 

1 SIZE 
F R A C T  I ON WT. % 

87.4 p- 8 7 . 5  
12.6 
12.5 1 6 5 ~  x 0 

- ... 1 
I C 0 M P 0 S 1 1' E 1 /4"  x 65k1 F L 0 k T S 5 1 . 5 0  S . G . ,  A . D . B .  _____ 

D I L A T A T I O N  T E S T  ( I n i t i a l  Temp.=320"C) i 

C U H U L A T  I V C  

R . M .  % A S H  8 S. !?, IJT. % ASH % 

1 . 1  39.5 0 .73  87.4 39.5 0 . 7 3  A . D . B .  

87.5 39.9 4 D . B .  1 
1 . 4  20 .6  0 .94  100.0 37.1 0.76 A . D . B .  i -_I__-= 

39.9 0.7': 

20 .9  0 . 9 5  100 .0  37.5 0.77 D . B .  

r 

")4 S .  G .  

CUMULAT I \ €  

WT.  2 R . M .  % A S H  sl: V . M .  % F . C .  2 s .  2 W T .  r\sH 2 

3: S.T.  G M.D.T. correc ted  w i t h  f a c t o r  6/5 
Si r t l e  y Eng ineer ing  
Subodrarv of Great West Steel Industries 

I 35.5 1 1 . 1  1 4.8 34.9 59.2 1 .07  3 5 . 5 1  4.8 ' 11.11 Ii 

3 5 . 3  'F ';:: l . l - - I  1;:; 1 3 2 . 8  

\ 

2 1 . 0  I\ 
2 1 . 2  1.50-1 -60 3 - 3  

5 9 . 8  1 . 0 8  1 3 5 . 6 L  ---__,__ .- -_i 
5 5 . 8  ' 1.02 42.5 5 . 7  1 A . D . B .  

42.6 5 . 8  
/I 45.8 

/ 1 45.91 6 . 9  
54.2 1 . 5  I 6 6 . 4  

I 67.4 t 1 . 6 0  54.1 

/ \  I 

/ 1 100.0 39.1 A . D . 3 .  

,// y\i 100.0 39.6 I D . B .  

M A X  I M U I ?  
TEMP.  "( " C )  C O N T R .  2 

F . S .  I .  0 
S O F T E N I N G  M A X .  D I L .  M A X I M U M  
T E M P .  A (  "C) 

0 . 0 4  345 448 2 4  120 1.095 
L 
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1 1.2 

L 
0.45 57 A i r  D r i e d  Basis  51.7 19.1 28.0 

52.3 19.3 , 28.4 0.46 Dry  Basis  -- 

- -..--w -1 

S I , N  I( - F L 0 A T A N A L Y S I S :  1 /4"  x 6 9 1  I 
I 

6.4 1 32.8 59.9 10.86 30.31 6.4 t j . [ l  t i .  I 

1 

i 
- -  I 

CUilULAT I LE 

S .  G .  !? V . M .  % F.C. - 1  S. 2 WT. 7; 1 ASH % 

__ ._ - - , - -. 
30.3 60.4 0.87 

3 . 8 .  

D.3. 

1.40-1 .50  

i 
~ 100.0 53.0 A . D . B .  

100.0 53.5 D . B .  

2.9 1.50-1.60 

63.4 0.9 

63.4 78.6 1 

i 
:-I:;FTION 

I 

CUMULAT I VE 

WT. R . M .  2 A S H  % S .  2 LIT. 2 1 A S H  % j 1 S. B 
I 

0.45 A . D . B .  0.45 I I 93.2 
93.2 I 0.9 53.0 I 53.0 

A S . T .  G M . D . T .  corrected w i t h  factor 6/5 
Birt Ie y Engin e e ring 
Suhodierv o l  Great WesI Steel lnduslries 

1 I / b "  x 65M 
93.3 1 53.5 

I 6.8 1.4 26.2 
165M x 0 
1 6.7 26.6 

(r 

! 

D . B .  ~ 0.45 I 93.3 53.5 I 0.45 
0.67 100.0 I 51.2 17 A . D . 9 .  1 
0.68 100.0 51.7 1 0.47 D.B. 

- -  

F . S .  I .  0 id i C O A L  
! 

7 1/2 0.07 

I__ 

D I L A T A T I O N  T E S T  ( I n  i t is1 Temp.=32O0C) 
S O F T E N I N G  M A X .  D I L .  MAXIlJ,UM 

( " C )  TEMP?: ( " C )  CONTR. % D I L .  G .  N O .  T E M p ;:< 

352 439 28 95 1.064 I 
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ELCO I.; i :: I ::G L T 3 ,  ___ ______ 

s .  % 1 R,.!4,. % 1 A f : i j  U.M. % F.C. 8 
18.2 24.0 0.43 
18.4 24.3 0.43 
~- 

H.G. I .  R E  tilA R 14s 

A i r  D r i e d  Basis 
D r y  Basis 

54 
-- 

S I Z  

CUMULAT I V E  

ASt I  % s .  8 N T .  % ASH 8 s. 8 
0.41 58.0 0.41 89.3 58.0 

58.6 0.41 89.4 58.6 0.41 

1 ' I Z E  b-RACTION 1 W T .  % 1 R . M .  4 
7 

I 
I 

A . D . B .  1 
D.B. 1 

5 

11/4" x 65M 
i 

89.3 1 1.0 

89.4 I 
. 

i 
!65M x 0 

_ _ ~  - - 
1 

S I ' 1 d  I< - F L 0 A T  A N  A L Y S I S :  1/4" x 65P1 

C U i l U L A T  I \ /E 

iJT.  % R . M .  %: ASH % V . M .  8 F.C. 
17.8 1.0 

2.3 18.0 30.4 51.6 0.86 1 20.1 9.2 D.B. 1.40-1.50 

I 1 1.50-1.60 
29.6 I\ /I 22.1 11.0 A . D . 3 .  

29.9 1 w i 22.1 1 1 . 1  D.B. I 2 . 0  
1 

/ \  77.9 1.0 71 .4 1 100.01 58.0 I A . D . B .  

77.9 
/ 

i \I 100.0 58.6 D . B .  72.1 +le60 

10.7  I 1 1.4 39.8 0.61 100.0 1 56.1 I O-43 A * D . 3 *  

10.6 j 40.4 0-62 100.0 1 56.7 I 0.43 D . B .  j 

P -- -_I-.- 

C 0 14 P 0 S I -I' E 1 / k "  x 65:4 F L 0 A T S '; 1 . 5 0  S.G.. A.D.B-1 

pl 

I 
I 

F . S .  I .  
I 
I 

1 6 1/2 

0 ;J 
COAL 

SOFTENING MAX. D 1 L .  MAXjMUM M A X  1 MLli4 
TEMP.:': ( " c )  TEMP.:'; ( " c )  C O N T R .  2 D I L .  rr, 

0.04 349 442 22 1 1 1  i 
G.  NO. 

Birt ley Engineering 
S u b c d r a r y  of Crest  Weif  Steel lndusfrres 
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I I I i E A D  R A ! I  A N A L V 5  I S 

f R . M .  2 A S H  7: 1 V . M .  % F.C. % s .  2 H . G .  I .  R C, MA R It$ 

A i r  D r i e d  B a s i s  

Dry Basis  

0.9 63.0 15.6 20.5 0 . 4 3  54 
-- 63.6 1 5 . 7  20 .7  0 . 4 3  , 

1 S l Z E  
FRACT I ON WT. 2 

95.2 
95.2 

CUI'iULAT 1 V E  I 

R.M. % ASH 2 s .  2 NT. 2 A S H  ?j s .  8 
I 

0 . 9  63 .6  0.43 95.2 63.6 0 . 4 3  A.D.B. 
64.2 0 . 4 3  95 .2  64.2 0 .43  D . 3 .  

1 
I 

4.8 1 1 41.2 

F . S .  I .  

"-__I_ -- 
0.69 100.0 6 2 . 5  0 .44  A . D . B .  

0 .70  100.0 63.1 0 . 4 4  D . B .  

8 

S I , N  K - F L O A T  A N  A L Y S I S :  1 / 4 "  x 65M 
C U i l U L A T  I LE +- S .  G .  LIT. % R . M .  % ASH 2 \ I . M .  % F.C. 2 s .  2 I W T .  2 ASH % 

17.1 1 . 0  

P 2  
0 ;\1 

COAL 

7.3 31 .8  59 .9  0 .98  I 17.1  7 . 3  f l . [ ) R .  , 
- 1  1 --- 

0.05  

17.1 7 . 4  I rl J, 
__ - -__  -i 

A . D . B .  12.5 30.3 55 .7  0 .97  

1 . 5 0 - 1 . 6 0  

+ I  .60 

349 

\ J 
D.B. 28.8 23.8 1 0 . 2  1.9 

76.2 0.9 I 7 9 - 3  100.0 6 2 . 8  j A.D.3. 

$; S.T. & M . D . T .  cor rec t ed  w i t h  f a c t o r  6/5 
Ei r t le  y Engineer ing 
Sub$trlrarv of Great West Steel Industlies 

SOFTEN I N G  
TEiYiPa ( " C )  

M A X .  D I L . MAX I HUN MAX I M U i 1  
TEMP.:; ( " C )  CONTR. % D I L .  8 G .  NO. 
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A!.! A N A L y 5  I s 
1 

R E MA 8 rCs s .  % H . G .  I .  

S I Z E / R A W  A N A L Y S E S  

CUMULATIVE I 

I 
R . M .  7, ASH 2 s. 2 WT. 2 ASH % s .  % 

28.1 45.9 
28.4 46.5 

-- 
0.85 1 100.0 I 24.0 0.76 A.D.S. 

6 5 M  x 0 
13.4 100.0 1 24.3 0.77 D.3. 

0 .76 65 A i r  D r i e d  B a s i s  

0.77  Dry Basis -- 

-- -r 

S 1 N K - F L 0 A T A N A L Y S I S :  1 / 4 "  x 691 

I - .--_I_ 
P2 DILATATION TEST ( I n i t i a l  ~ e r n p . = 3 2 0 " ~ )  

F.S. I .  
OiN S O F T E N I N G  H A X .  DIL. Ml;Xlr:IUM iCNX I MU11 

t TEMP:: ( " C )  TEMP?< ( " C )  CONTR. % D I L .  % G .  NO. 1 

28.8 1.4 
28.9 

i.1 .60 

6 112 

1 

71.2 9 . 5  A . D . B .  1 
7 1 . 1 ,  9 . 6  D . B .  I 
ic0.01 25.8 A . D . B .  

31 107 1.072 0.01 3 49 446 

+: S . T .  & M.D.T.  c o r r e c t e d  w i t h  f a c t o r  6/5 
Birtle y Engineering 
Siihsrdmry of Great West S lee l  Industries 
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R . M .  8 
1 . o  

A S H  % V.M. F . C .  % s .  8 H . G .  I . .  R E Pl A R I< $ 

6 7  A i r  Dr i ed  B a s i s  21 .4  2 7 . 0  50 .6  0 .66  

2 1 . 6  2 7 . 3  51 .1  0 . 6 7  -- Dry B a s i s  

FRACTION 1:- 1/4" x 65M 
4 

b5M x 0 
1 

F4 

CUMULAT I V E  i t  
! WT. ?, R . M .  2 A S H  ?, s .  2 N T .  % A S H  % s .  % 

0 . 6 5  A . D . B .  0 . 6 5  9 3 . 9  2 2 . 8  

D . B .  i 
__M__- 

9 3 . 9  23  .O 0 . 6 6  9 3 . 9  2 3 . 0  0 . 6 6  

93 .9  1 1 .0  2 2 . 8  , 

6.1  1 . 1  I 11.9  0 .74  1 100 .0  2 2 . 1  (.66 A . D . B .  1 
L 6 . 1  1 1 2 . 0  

S . T .  & M.D.T .  corrected w i t h  f a c t o r  6 / 5  
Birt le y Engineering 
Subsrdiary of G w d t  Wect Steel lnduslrres 

0 . 7 5  100 .0  2 2 . 3  1 0 . 6 7  D . B .  1 

m 
S .  G .  LIT. 8 R . M .  ?, A S H  8 V . M .  % F . C .  2 

61.2  
-1.110 

6 1 . 2  
- 8.2 

3 . 2  

6 . 5  
6 . 5  

24 .1  
+ 1 ' 6 0  24 .1  

1 .+!tO-l . 50  

1 .50 -1 .60  

0 . 9  3 . 8  33 .0  5 2 . 2  

3 .9  3 3 . 3  ' 6 2 . 8  . -- - 

1 . 2  2 5 . 0  2 6 . 0  4 7 . 8  0 . 6 7  I 6 9 . 4  1 5 . 4  I A . D . B .  

1 .3  33 .9  I\ 75 .9  8 . 7  1 A . D . 8 .  1 2 5 . 3  j 2 6 . 3  48 .4  0 . 6 8  i 6 9 , L q  6 . 4  1 D . B .  

1 75.5 8 . 8  1 D . B .  

I 

3 4 . 3  Fv' I 
1 . 0  69 .1  /"\ 100.0  2 3 . 3  A . D . 8 .  

69 .8  / 100 .0  2 3 . 5  D . B .  I 

C 0 i.1 P 0 S I 1- E 1 / 4 "  x 65M F L 0 A T S (? 1 . 5 0  S . G . ,  A.G.B. 

P 2  D I L A T A T I O N  TEST ( I n i t i a l  Ternp.=320°C) 1 
1- 

HAX 1 MU11 
D I L .  % G .  N O .  

F . S .  1 .  
C O A L  1 

7 1/2 0 .04  349 444 23  125 1 .ogo 
t 
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