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WornciX Heisey Profrssional Services Ltd. 

---- 

S i z e  
Frac t ion  

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

22.2 

22.4 
91 .6 1 .0 , XI1 x 65 m'-- 

_ _ _  
_____f. 

91 .6 -__ 

C:UR/"U LA-T IVE 
S .  % 

Wt. "/c A s h %  5 .  % 

22.2 0.67 A . D . B .  
I- 

0.67 91 .6 

0.68 91 .6 22.4 0.68 D.B. - 
I 

1.2 14.2 0.74 100.0 2.15 0.68 A . D . B .  

1/11 SINK - F L O A T  ANALLYSIC:: '4 

34.6 61.0 
-__ ____ _ 

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

- - _  

67.2 1.2 

67.3 
-1 . a 0  -__ 

- - - 

1 . 7  1.2 

1.7 - - -  

e .. 

i \ I '  g:, 

x 65 A/ 
C ; u n 1ci1 n t i ve 1 

4 . 3  I A . D . 6  
I 

4.4 I D .H.  

. 

4 . 6 D . f3 . 
A . D . B .  --__ 

5 . 1 D.  I < .  

22.7 A . D . F i .  



R U H R U I L A-T 0 M E T E R T EST 

Date  

Drawn 



c 
\!/arnocIi G s e y  Professional Scrvices Ltci. 

I 

ELCO M I N I N G  LTD. 

S I Z E  / R A W  ANALYSES ___ ____- __ I 

Size CIIWULA-T IVE 
Wt. % R.M.:/o A s h %  s. % 

F r a c  t I on Wt. A s h  7L s. "/o 
_I-- J 

95.4  0.8 ._.___. 19.2 0.83-  95s-5 -_I-_ 1 9 2  0.83 A.D.P.; -. - XI1 x 65m --- 
95.4 19.4 0.84 95.4 19.4 0.84 D.B. _ _ _  

4 . 6  1 . 1  14.8 0.86 100.0 19.0 0.83 A . D . P .  
65m x 0 

I a c  I - - -  I 1 5  I 0.87 1100.0 I 19.2 I 0.84 I D.B. '  I 

Hole No. + DH - 21 - 2 L a b .  r & > .  . 77 - 2002 Date.  February 24, 1977 ___-__ - - ____- 

I 
_____._____ _ _  - - - - - ___ 

IHEAP RAW ANALYSIS 

65.0  ir D r i e d  B a s i s  

D r y  Basis - - -  
0.7 . 19.8 
- -  20.0 29.2 

w. 

I A . D . B .  69.0 7 . 4  1 

69.0 7 . 5  I D . B .  

75.61 8 . 6  

75.61 8.7 

_ _  80.01 9 .6  __ 

-=F 100.0 19.9 

1oo.ol 20.1 

A . D . E .  

D .B .  

A . D . B .  

D.B.  

A .D .B .  

D. 9. 



Client :- Warnock Herscy  

Sample 1dentif icatlon:- 

350 Start ing Temperature " C  _ _ _ ~ ~ _ _ _  
Softening Temperature "C:.- 365  

4 3 4  Max, Dilatation Temp. "C:_- 
10 Contraction "A : __ - ___ 

2 2 6  
Dilatation %: 

7 7-  2002 

RUHR DILATOMETER TEST 

Final Ternperature "C u 

'I Drawn 

Factor :- 1.085 

am EIRTLEY ENGINEERING (CANADA) LTD. 

Title 



b -.. . 
"Sarnock tlersey Professional Services Ltd. 

0.7 
_ - -  

C,C>T-?C ,C/' .n/ 'F I-t C~NC.L'T"I ,C ELC;(J N ~ I N J N G  LUC.  .- _ _  
t iole No: DH 21 - 3 L a b .  No.. 77 - 2003 Date. February 24, 1977 - -- 

13.8 30.9 54.6 0.88 71 -2 A i r  Dried Basis 

13.9 31 . I  55.0 0.89 _ - -  Dry E a s i s  
- 

-1 .40  I;*- 
~ .40-1 .50 

13.3 - - -  
I 

+1.60 I-;* 
- _ _  

__- 

T ANALYSIS. 2" x 65 N 

I 1 1 I Cu mu 1 at i ve 

3.5 36.6 59.1 0.94 76.6 

3.6 36.8 59.6 0.95 76.6 

' 
~ 

1 
___ 19.4 ___ 28.91 50.41 __ 0.85) ____ 79.9 

3.5 1 A.D.B 

3.6 I D . B .  

4 . 2  A .D .E .  

4 . 3  D .B.  

A .D .B .  

7.6 D.B .  



L a b  N o  8577 
Warnock H e r s e y  Client: __p_L-.. 

Sample Identi f icat ion: 

Star t  in  g Tem p e r o t  ur e O C :-- 

Softening Temperature "C: 

Max. Dilatat ion Temp. " C :  

Contraction 

- -1 

244 
Di la tat ion % : ~ - - - -  

Flnal Ternperature " C :  

G .  Factor:- 

O/O 

300 

2io 

2 0 0  

- 150 

- 100 

- 

- 5 0  

- 
- 

- 0  
- 
- 
- 

~-~ __ - ._____~ --__ 

EINTLEY ENGINEERING (CANADA) LTO. 

T i t l e  

RUHR DILATOMETER TEST 

_- 

Date 

Drawn 



___-____ _____--___-- -__ ~ 

F?./V-% Ash% V . M . %  F . C  % S.% H . G .  I .  

0 . 7  43 .2  2 4 . 8  31 .3 1 .15 69.8 

- - -  43.5 24.9 3 1  .6 1 .16 - - -  

S I Z E  / RAW ANALYSES I 

.- 

REMARKS 

A i r  D r i e d  Basis 

Dry  Bas i s  

wt. % R . M . %  A s h %  
CUWULAl IVE 

S .  % - -  

~ 

5. G. 

xTT x 65 m 
.___ 

31 . 3  

3 1  . 6  65n1 x 0 
8 . 6  _.___ 

-1 .40  
- 

I .40-1 .59 

1 .50-1 .60 

+1.60 

1.16 A.D.B .  
-I_-- 

1 .16 91 . 3  44.8 ~ - - - - -  -._- 

1.17 91.4 45.1 1 . 1 7  D.B.  

1.35 100.0 43.6 1 .18 A . D . t < .  

1.36 100.0 43.9 1 . 1 8  D.e: 

SINK - F L O A T  ANALYSIS. Y" 4 x 6 5 A f  

1 1 C:u r7 ~i 1 at  i vc 

19.8 

20.0 
____ 1.9  0 .9  

- - -  1 . 9  

33.91 61.41 1.18 I 38.5 

34.3 I 61.9 I 1.19 I 38.5 

29.1 50.2 0.94 40.4 

29.4 50.6 0.95 40.4 

42.1 

42.  I 

-_ 

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

- - - - - - - - - 

Ash 74 
3 . 7  

3 .7  

4 .5  

4 .6  

5 . 5  

5 . 6  
__-__ 

45.9 

46.3 

A . D . B .  

D . B .  

A . D . B .  

D .B .  

A . D . B .  

D . Q .  

A.D.H .  

D. 9. 



Dale _- t la rch /77  
11 

Lab.  N o  8578  
Client : Warriock Herscy 

Sample Identi f icat ion. 

Starting Ternperature " C :  

77-2004 

350 

368 Softening Ternperature "C: 
4 3 7  Max. Dilatation Temp. "C:- 
3,. 

I L  Contraction "/" : 

Dilatat ion 
200 

u Final Temperature " C :  

"10 
300 

r' 
250  

I 
200 

150 

I00 

5 0  

0 

___ 

BIRTLEY ENGINEERING (CANADA) LTD. 

I Da te  

T i t l e  

, -  

Drawn 
RUHR DILATOMETER TEST 



)I -7 

Wornock tfersey Professional Services Ltd 

fif" 

+ 

HEAD RAW ANALYSIS - 

P.IVl.% Psh% V.M.% F . C  % S.% H.G. I .  REMARKS< 

0.8 10.0 31 .2 58.0 0.92 82.3 A i r  Dr i ed  Basis 

- - -  1 0 . 1  3; .4 58.5 0.93 - - -  D r y  B a s i s  

5 .  G .  w. "/c 
92.6 
92.6 

94.9 

94.9 

95.8 

95.8 

100.0 

100.0 

-1 .40 

A s h %  

4.4 A . D . B .  

4.4 D . B .  

4.6 A . D . B .  

4.6 D . B .  

4.7 A . D . B .  

4.7 D . @ .  

8.1 A.D.B.  

8 . 1  D . 3 .  

r 

S o f t e n i n g  Max.  Dt l .  

Terr>p.(OC) Temp.(OC) ___ - - . 

F.C.I .  

__I - ___ 

7% 0.042 

I .40-1 .50 

Maximum Maximum 
Contr .  % DtI .  % G. No. 

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

1 .50-1 .60 

$1 .60 
4 

S I N K  - FLOAT ANALYSIS: x 65 

92.6 
92.6 - - -  

2.3 

0.9 _ _  

0.9 

4.2 

Ash "/o 

4.4 
4.4 
-- 

1 1 . 2  

1 1 . 3  

15.0 

1 5 . 2  

85.7 
86.5 

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

32.7 1 62.61 0.96 

33.0 I 63.2 0.97 
I 1 

30.5 

Cumulative I 



UIRTLEY ENGINEERING (CANADA) LTD. 

RUtHR DILATOMETER TEST 

Date 

Drawn 



- - _- - 
Warnock kiersey Professional Services Ltd. 

F?.R/l.% Ash% V.M.% F . C . %  

43.7 0.6 31 .O 2 4.7 

- -- 31 .2  24.9 43.9 

COFiE SPWF- 'LE  ANALYSIS 

S . %  H . G . I .  REMARKS' 

0.54 61 5 A i r  Dr ied B a s i s  

0.54 - -- D r y  Basis 

ELCO M I N I N G  LTD. 

0.59 

0.59 

0.79 

Wt. % A s h %  S.  % 

93.5 30.9 0.59 

93.6 31 . 2  0.59 

100.0 30.4 0.60 

f- 

93.5 

6 .5  
# 

SIZE / RAW ANALYSES I 

- -- 

1 . o  

Wt. % R . M . %  I 

Cu rnulat ive 

Wt. X I  A s h %  
. 

1 ~ CUW,ULATIVE s. % I 

48.4 

48.4 

Size 
Fract ion 

8.1 33.1 58.1 
- 0 .7  

- - -  8.1 33.4 58.5 

Ash % 

0.67 

0.68 

- - _  

- - -  

60.2 11.3 A . D . B .  

60.2 11.3 D.B.  

66.5 13.2 A - D - B -  

66.5 13.2 D .@.  

24.4 26.2 

24.6 26.4 
1 -40-1 .50 48.6 

49.0 

3 1 . 2  
.- 

- -- - -_ 

- _ _  
- _ _  

100.0 30.9 A .D .B .  

100.0 31.2 D .3 .  
+ I  .60 

A 

33.5 1.0 66.1 - -- - -- 

33.5 - - -  66.8 - -- - -- 
- 

x G5m 
93.5 I 0 .8  

1 
A.D.B .1  30.9 

31 . 2  

23.3 
I D. B. 

A .  D. 8.1 
65m x 0  

-.- - 6.5 I - - -  I 23.5 

SINK - FLOAT ANALYSIS: X I '  

I I I I 1 
5 .  G. 

0.841 48.4 I 8.1 I A . D . 6 .  
-1 .40 

0.85 I 48.4 I 8.1 I D.B.  

1 6 . 3  I - -- 131.4 I - - -  I - _ _  
I I 1 



~ ---- - -_ 

Warnock Hersey Professional Services Ltd. 

( ( JRE 5 L t ~ p - F -  / i tdAL'fSI> 
-. f E L L O  MINING L T D .  --___ 

I i 
f f-' 

L a b .  NO. : 7 7  - 2007 Date. F e b r u a r y  24, 1977 
~ . .~ - --- 

tiole N o . .  DH 21 - 7 --___ - 
- _ _ _ _  ~~ 

___ 
HEAD RAW ANALYSIS -__-____ ~. r.:. % I  A;: 1 :;Mi %Fq-zq t- l .  G .  

- - -  1 7 .4  32.3 60.3 0 . 7 9  - - - D r y  H a s i s  - _.___ ----.--______I.._ - - 

1 4 8 . 8  ir Dried Basis 
___._ 

I- 



1 
Lab.  140. 8Se1 

C l i e n t :  ___. 

Sample Ident i f icat ion:  

S t ar t in g Tern p era t ur e " C 

Softening Temperature "C:- 

Max.  Di latat ion Temp. " C : .  

Contraction o/o : 

Di la tat ion :. 

F ina l  Ternperature " C :  

Warnock H e r s e y  

. .  t 

O/O 

300 

2 $0 

200 

150 

I00 

5 0  

0 

EIRTLEY ENGINEERING ICANADA) LTD. c Drawn 

_ _ - ~ _ _ _ ~  
Ti t le  

RUHR DILATOMETER TEST 



b 

Wornock Hersey Pro!sssional Services Ltd. 

_-  __ - -_ . -- ~ _ _ _ _ _  
-- - __ SJZE / RAW ANAILYSES 

- - I 

S l z e  c u w i  JI-A r IVE 

F r a c t i o n  w. % Ash"/, 5 .  % 
I__-- - 

0.44 A . D . B  _- 0. 5 23.8 0.44 87.9 23.8 - 
_ - -  23.9 0.44 87.9 23.9 0.44 D. B. -- 

87.9 

87, 9 
x 65 ------ 

H o l e  No.. DH 22 - ___ -1 L a b .  No. : 77 - 3042 Date. March 25, 1977 

0.7 21.4 0.46 100.0 23.5 0.44 
0.44 21.5 0.46 100.0 23.6 

12.1 

12.1 
65 x 0 

-_ ---__ D . P .  

S l N K  - I--I-GAT ANALYSIS. x 65 rill I 

A . D . B  

7.2 D.  R .  

=+I 7.9 D.E .  



- 

F.M."/, A s h %  

0 .4  19.0 

_ - -  19.1 

V . M . %  

17.4 
17.5 0.44 Dry @asis 

__ 
I__-- 

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

VJarnock Hersey Profmionat Services Ltd. 

ELCO MINING L7-D. 

Wt. % I Size 
F r a c t i o n  

R . M . %  

19 .0  0.48 .._I___- 87.6 .I-- 19.0 
0.48 A::E3.1 19.1 0.48 87 .6  19.1 0.48 

13.7 0.52 100.0 18.4 0.48 D.B. 

- .. ___ 

__ 
13.6  0.52 100.0 18.3 0.48 A.D.B. ,  

0 .4 ___-- 

65 x 0 b . 4  0.6 
- -  J 12.4 __- 

I lv' 

C u  n-iu 1 at i ve I 
S I N K  - FLOAT A N A L V I E  

I i 

- 1 .40  ~ - -  1 ::::I '." w 8 . 2  "'"- I .40-1 .50 75.1 I 6 . 6  1 A . D . B .  
1 I 

66.9 

75 .1  1 6 .7  j D .B.  I ___- 

5.3  1 . 0  
1 .50-1 .60 /-i31 _ -  

80.4 e . 5  1 A .D .B .  
- I I 



Warnock Hersey Profmsional Services Ltd. 

ELCO WtINING LTD. .~ CORE S/lWF-'LE ANALYSIS 

- ____ 
P,lV.% A s h %  V.M.% F . C  % S.% H.  G. I .  

0.4 16.2 18.2 65.2 0.46 94.1 

16.3 18.3 65.4 0.46 - - - _ - -  

RENARKS 

A i r  Dried Basts 

D r y  Basts 

___ ___._____ ----___- -- 1 

S I Z E  / RAW ANALYSES 1 -  - 
4 

CUNULAT IVE 
Wt. % R .M.% Ash'% S. % Size 

Fraction Wt. % A s h %  S .  % 

0.50 A.D.8, - 88.6 0.4 16.1 0.50 88.6 16.1 
~ . _ I _  

X X X 5  . -  
_ -  16.2 0.50 88.6 16.2 0.50 D . 6 -  - 88.6 

11.4 0.6 14.3 0.52 100.0 15.9 0.50 A.D.B. 

S I N K  - FLOAT ANALYSIS: 2" 

65 x 0 
11.4 _ _ -  I 14.4 0.52 100.0 I 16.0 I 0.50 D.B.  1 

-1.40 
66.4 

VVt ."/o 5. G .  

15.1 18.7 65.7- 

15.2 18.8 66.0 
22.7 - - -  - - - 

1 .50-1 .60 
22.8 - - - - - - 

_I-.I__ 

60.1---- - - -  

R .  M s! A s h %  V.M.% F . C %  I 

x 65 w. I 

s*"/c 
0.42 

0.42 

0.36 

0.36 
- - _  

- - -  

C u  r-riul a t  ive 

w. "/c Psh76 
- 

A . D . B .  66.4 6.2 

66.4 6.2 I D . B .  

80.5 7.8 I A . D . F .  - 

80,5 , 7.8 D.B .  
I 

A.D.U.  - 

86.5 **I 



. -  
Warnock Hersey Professional Services Ltd. 

Wt. % R . M . %  S i ze  
F r a c t i o n  

2 x 6 5  0.4 . -- 
- - -  

C .  6 
6 5 x 0  - 

1 4 . 4  - - -  , 

ELCO MiINING LTD 

CUWULA7 IVE 
A s h %  S. % 

Wt. % A s h %  S. % 
26.0 0.52 85.6 26.0 0-52 A . D . 6  

26.1 0.52 85.6 26.1 0.52 D.B .  

16.8 0.59 100.0 24.7 0.53 A . D . 6  

16.9 , 0.59 ,100.0 , 24.8 ~ 0.53 I D.E.  

- .- 

- ~ - .- 

4% 0.024 

M a x i m u m  M a x i m u m  

D i l .  - -__-- % . _  C o n t r .  -~ ---- % _ -  G. No. 

-____- 

- IiEAD RAW ANALYSIS ___ -- 

F . C  % 5 . 7 ;  t-1.c.i. I ~ F - T N A R K S '  

.16.2 58.4 0.50 119.0 A i r  D r i e d  Bas i s  
- - -  D r y  B a s i s  _ - -  24.9 58.8 0.50 

I SIZE / RAW ANALYSES i 

W. I S I N K  - FILOAT A N A L Y S I S -  + Cumulative J 
R . M % /  Ash % 5 .  G .  milt .% 

___. 

52.4 -- 
52.4 
10.9 - ~ -  

-1 .40 

I .40-1 .50 
1 0 . 9  

Ash % !  
6 . 1  1 A . D . B .  52.4 - 6.1  

. -  6.2 

__ 1.6 

- _- 

0.9 14.3 

14.4 

1 . o  20.2 
20.4 

1 . o  62.6 

63.3 

- - -  
I_-. ____ 

I__-.____ 

- _ -  - 
-___ 

_ _ -  

52.4 
63.3 7.5 I A .D.B.  

63.3 18.9 I 66.71 0.48 7.6 D.B .  

8.7 A.D.B .  69.7 
69.7 8.8 I D .E .  I 

30.3 
+1.60 --- I 100.0 25.0 A . D . B .  

25.3 D.S.  100.0 



Warnock Hersey Professional Services Ltd. 

___------ - 
p..v.% Ash% V . M . %  F . C  % s.% 
1 . o  17.9 16.7 64.4 0.54 

_ - -  18.1 16.8 65.1 0.55 

- 

H . G . I .  REIVARKS ' 
83.0 A ir Dried Basis 

- _ -  Dry Basis 

C .  G .  
- 
0.56 

0.56 

0.54 

0.54 
~. 

-1 . 4 0  
A .D .B .  64.2 

64.2 ~x 
76.3 7.5 A.D.E.  

76.3 7.6 
~- 

D.B. 
1 .40-1 .50 

- -  82.5 

- -  82.5 
1 .50-1 .60 

8.4 A.D.B.  

8.5 D.B.  

$1.60 
- _  

- -  

SINK - FLOAT ANALYSIS: 2'' 

100.0 D. 5. 

x 65 A/ 

64.2 I , - - 1. 6.5 I 19.4 174.1 

_ -  17.5 I 0.5 I 58.4) - -  I -. - 

17.5 1 - -  I I -  - 58.71 - -  _- 



t I- ,. 

Warnock Hersey Professional Services Ltd. 
’ -. 

__ ---- __-- - I 

_- .- _____._ 
tlEAD R A W  ANALYSlcS _- - -- 

FJ.W.% A s h %  V . M . %  F.C % S.% H . G . I .  REA/ARKS< 

0.6 47.4 13.7 38.3 0.52 72.0 A i r  Dried Basis 

- - -  47.7 13.8 38.5 0.52 - - - D r y  Basis 
i 

4 

CCJWULATIVE 
Wt. y= R.M.% P s h %  s. % - Size 

Fractton Wt. % A s h %  5 .  % 
Oe50 89.4 0.5 

89.4 - - -  49.0 0.50 09.4 49.0 0.50 

10.6 0.7 32.1 0.61 100.0 46.9 0.51 
0.61 IlOO.0 I 47.2 1 0.51 

48.7 0.50 89.4 48.7 
- _ _ _  X x e s  - 

_ _ ~  _- 

6 5 x 0 .  
- 10.6 132.3 - - - -  

SINK - FLOAT ANALYSIS. x 65 IV 

, 

A.DIB 
D .B .  

,A.D.e 

D.E.  

S. G .  
__ __ - 

-1 .40 

1 .40-1 .50 

I 

1 .50-1 .60 

+ I  .60 

25.8 66.4 0.75 

10.9 16.5 19.2 63.9 0.65 

16.5 19.2 64.3 0.65 
28.7 - - - - - - - - - 

16.9 

16.9 

27.8 

27.8 
37.0 

37.0 

Cumulative 

iFTLzi-1 
7.8 A . D . B .  

7.8 1 D . 6 .  

11.2 A . D . B .  

11.2 D . B .  

15.6 A . D . B .  

15.6 D.E.  

.- 



h 

Warnock Hersey Professional Services Ltd. 

-. .___ __ -__ 

F . C  % C . %  

53.7 0.54 

C~JKL: S A W \  1-C ANL+L'./,ClC- ELCO MINING LTD. 

Lab .  No.. 77 - 3048 Date. March  25, 1977 - ~ _ _  Hole No: DH 22 - 7 _____- 

__-- -___ 

H.  G. I .  RENARKS 

85.8 A t r  Dr ied Basis 

- - -  I 30.8 I 15.4 1 53.8 0.54 - - - / D r y  Basis 

____ _____ -- -__- I 

- SIZE / RAW ANALYSES 

f C U N I I  LA-I IVE S tze Wt. % R . M . %  A s h %  S. % ~ 

F ract ion Wt. % A s h %  S .  "/o 

87. 5 0 .4  30.7 0.54 87.5 30.7 0.54 A . D . B .  
2 x 6 5  --- 

87.5  - -- 30.8 0.54 87 .5  30.8 0.54 D.B.  

-12.5 0 . 6  22.8 0.62 100.0 29.7 0.55 A . D . B .  
1 6 5 x 0  0.55 D.B.  

12.5 - - -  22.9 0.62 100.0 29.8 ___- 

SINK - FLOAT ANALYSIS. x" x 65 '- 
--------i----+------ I 45.71 0.4 

-1 .40 
f 45.71 - - -  

I .40-1 .50 

pi 1 9.5 1 .50-1 .60 

Cu niu 1 at  i ve  

Wt. "/c I Ash % 

D . B .  

5 6 . 2  9.7 

64.5 10.5 

64 5 1 0  6 
100.0 30.4 t 100.0 30.6 

__ 

A .D .B .  

D . B .  

A .D .B .  

D . F .  

A .D .B .  

D. 9. 
_____ 



- __ _ _  __-_. - 

Warnock Hersey Professional Services Ltd. 

F;.w.% 
0.2 

- -- 

ELCO I\r,lNING LTD. 

Ash% V.M.”/c F . C  % S . %  H . G . I .  HEN’ARKS‘ 

40.3 15.3 44.2 0.49 

40.4 15.4 44.2 0.49 

102.4 A i r  Dr ied Basis 

- - - D r y  Basis 
_____- 

Hole No: DH 22 - 8 L a b .  No: 77 - 3049 Date. March 25, 1977 ___ ______ ____ 

I 
- - __ _____ ______- 

8“ I----- HEAD HAW ANALYSIS 

__ - - _- ___.. ~ - 7 
S I Z E  / I W W  ANALVSI-S 4 _ _ _ _ ~ -  ----- - 1 

CUWULATIVE -- Wt. % R . M . %  A s h %  5 .  % Size 

Fraction wt. % A s h %  S. ”/o - 
41 .2 0.50 - 85.3 41.2 I 0.50 A . D . B .  85.3 0.4 _.-I- x x 6 5  - -  

85.3 41 .3 0.50 D . B .  85.3 - - 41 .3 0.50 

14.7 0.7 26.7 0.65 100.0 39.1 0.52 A.D.B. 
--- _- 

65 x 0 -- 
14.7 - - -  I 26.9 0.65 I 100.0 1 39.2 I 0.52 D . B .  1 

SINK - FLOAT ANALYSIS. t-- 
M.74 

T 

R . M 3  5 .  G. 
-__ 

-1 .40 

1 .40-1 .50 

1 .50-1 .60 

tl .60 

18.9 

__ 19.0 

66.4 - 

66.9 9.2 1 - - - -____ 8.9 

9.6 
- 

Ash % 

7.5 __- 

- D.B .  

A . D . B .  

7.6 

14.0 

14.1 

22.3 

22.5 

71 .1  

71 .5 

__ 

___- 

-I_ 

- ~ .  

19.8 172.6 

t- 
- - - I - _ _  

x 65 M I 
\ Cunwlative 

Ash % 

0.72 136.7 

0.61 145.9 1_1:1 
- _ _  

100.0 

100.0 

_ _ _  

- - -  

7.5 I A . D . B .  I 
7.6 I D . B .  I 



6 . 
F..A!.% Ash% V.M.% F . C  % S.% 

16.1 58.1 0.38 0.4 25.4 

- -  25.5 16.1 58.4 0.38 

Warnock Hersey Prokssional Services Ltd. 

H . G.  I .  REN'ARKS 

98.2 A ir D r i e d  Basis  

- - - Dry Basis  

CORE SPb'IPLE ANALYSIS ELCO MINING LTD. - - -~ 

55.9 

10.8 

- - - 5.7 19.6 74.7 

0.9 13.0 17.6 68.5 

5. G .  

F.S.1. Softening 
Coal 

Tcrrlp.(OC) __ _- - - ____ 

4'1 0.002 
- _ _  

-1.40 

Max.  Di l .  Maxinium Maxirnun- 
Temp.(OC) Contr .  % D i l .  7'0 G .  No. 

. - _  

-___- -__ 

1 .40-I .5c) 

1 .50-I .60 

$1.60 

S I N K  - F L O A T  ANALYSIS. 2' 
I 1 

-*-- 
55.9 I 0.8 I 5.7 I 19.5 I 74.0 

3.2 1 - - -  I 21.9) - -  1 - _  
I I I I _ _  70.9 

71.4, - -  - -  

- -  

- 

x 65 b'. 

0.37 I 55.9 I 5.7 I A . D . B  

0.37 I 55.9 I 5.7 1 D . B .  

0.34 I 66.7 I 6.9 1 A . D . B .  



CLIENT:  WARNOCY, H E R S E Y  

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

SAMPLE : -8  M e s h ,  1.50 S . G .  F l o a t s  
Cornpos i t e  

DATE:  M a r c h  30,  1977 

CONTRACT'N D l L A T A T l 0 . N  = MAX.  
I I L A T ' N  
rEMP ("C) 

--- 

We1 1 
No. 

W. H. 
1.D. No. 

I N I T I A L  
TEMP ( "c) ~- 

SOFTENING 
TEMP ("c) G.No. 

9 DH 17- 

417 20% @ 468" d 77-3036 320 

77-3037 320 406 4 82 0.935 

1.041 DH 17-3 320 22 56 
3 9 9  
/ 

396 DH 17-4 468 26 59 1.0331 77-3039 

DH 17-5 4 78 

475 
---==.& 

2 7  1 145 1 .oao 

385 
I 

22 I Z U  - 77-304 1 32 0 

D1-l 22-1 77- 3042 320 403 17% k? 453" 1 - - -  

314 22-2 .77 - 3 04 3 429 

DH 22-3 77- 3044 410 

77-3045 20% @ 471" I - - -  42 1 

410 

31-1 22-4 

DIH 22-5 77-3046 - - -  15% g 464" I - - -  

3li 22-6 77-3047 392 1.045 468 

DIi 22-7 410 
_ _ ~  __ 

4 82 314 22 -€ 77-3049 1 320  410 24 I 10 0.968 

Dt4 22--9 77-3050 1 320 4 2  1 

77-3051 I 320 42 1 

424 
- 

1 .023  [3Ii 20-3 406 4 75 

4 1 4  14% @ 464" I - - -  

0.969 446 24  2 

3ti 28-6 - 19 
2 2  I 4 06 0.473 

0.959 478 4 06 

403 4 78 
- .- 

5 S o f t e n i n g  Temp., M a x i m u m  Dilatation/Contraction T e m p .  

a r e  c o r r e c t e d  with factor = 6/5 



R . t l . %  A5H2, V . M .  F.C. % 5. % H . G .  I .  
0.5 13.9 17.4 68.2 0.58 138 

14.0 17.5 68.5 0.58 - - -  

s I Z E  
FRACTION 

R E H A R K S  
* 

Air Dried Basis 
Dry Basis 

1/4" x 65M 

A.D.B. 
D.B. 6 5 M  x 0 

F . C .  8 

74.7 
75.3 
65.7 
66.3 

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

CUtlULAT I LIE 

S .  ?C. WT. 2 A S H  % 

0.74 72.0 4.6 A . D . R .  
. 

0.75 72.0 4.6 D .  13 __-- ___-I _I 

0.73 82.2 6.1 A.D.B. 
0.74 82.2 6.1 D.B. 

89.9 
10.1 

0.8 

c__- 

1.0 

CUMULAT I V E  

25.6 \ // 87.9 7.3 A.D.B. 
25.8 87.9 7.4 D.B. 
62.2 100.0 14.0 A.D.8. 

\ / 

89.9 I 13.5 1 0.64 

162.8 I 

89.91 13.6 1 0.65 
100.0 13.7 i=-TZ-- 

\I 100.0 114.1 D.B. 

~~ ~ ~~ 

10.1 15.6 0.54 1 100.0 13.8 I 0.64 

P% DILATATION TEST(Star t ing - Temp.=32O0C) 
sorrEN I N G  M A X .  D I L . i l A X  I M U M  MAX I MU11 

F . S .  I .  0 id 

'OilL TCHP.  "(@C) TEtlP.:" ("C) C O N T R .  72 D I L .  % G .  N C .  

9 0.24 41 0 480 24 33 1.013 
i .L d 

- 1 .40 1 
1.40-1 3 0  

1.50-1 .60 

I +1.60 

S I FJ K - F L 0 A T A N A L Y S I 5: 1/4" x 6514 

:i A.D.B. 

LJ T . 2 

72.0 
72.0 
10.2 

10.2 

5.7 
5.7 
12.1 

12.1 

R . M .  ? 

0.8 

-' 0.8 

1 1 
C 0 11 P 0 S I 1 E 1 / 4 "  x 65t4 F L 0 A T S ' 2  1.50 S.G., A.D.B. I 

sc 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 
B i r  t Ie y Engin e e ring 
Si/hrrdrnry o f  Grrat West Steel Industries 



I 

I 

i ! 

I I 

I 
I 

] Title 

I 
I 



R . M .  % 
0 .6  

1/4"  x 6 5 M  

6 5 M  x 0 

JSIi 5 V . M .  2 F . C .  % s .  2 H.G. I .  R E f 1 A R I< S 
28.8  16 .1  5 4 . 5  0 . 6 8  88 Air  D r i e d  B2sis 

29.0 16.2 54.8 0 .68  
__ ______~. 

- -  Dry  B a s i s  

___ 
CUHIJLA r I V[ 

\JT. ?, R.11.  '% A S H  % S .  8 \ J T .  2 A S H  % s .  % 

8 1 . 7  30 .7  0 .70  81 .7  0 . 6  30 .7  0 .70  

81.7 30 .9  0 .70  8 1 . 7  30.9 0 .70  

1 8 . 3  0 . 7  22.5 0 . 5 4  100.0 29 .2  0 .67  
--.-.-----R_____ 

18.3 22 .7  0 . 5 4  100.0 29.4 0 .67  

I 5 I Id K - F L 0 A T A N A L Y S I- S :  1 / 4 "  x 651.1 

I 

A . D . B .  

D . B .  

A.D.B. 
D . B .  

e I 

1 . 5 0 - 1 . 6 0  

+ 1 ' 6 0  

7 .0  19.4 73.0 0 .55  50.4 7.0 

7 . 0  19 .5  7 3 . 5  0 .55  50.5 7.0 ___  

4 . 5  1 .0  24 .5  \ /I 69.2 10.2 

4 . 5  24 .7  6 9 . 3  10.3 
\ / 

30.8 1 .0  74.2 A"\ 100.0 29 .9  
30 .7  74.9 / 100.0 30.1 

I 1 1 4 . 3  I '  0 . 8  I 17.2 1 16.8 I 65 .2  I 0 .46  I 64 .7  1 9 . 3  

C 0 / 1  P 0 S I 1 i I / / t ' '  x 6 5 M  F L 0 A T S f j  1 . 5 0  S . G . ,  A . D . B .  -- 
P ?, 

F . S .  I .  0 N 
DILATATION TEST ( S t a r t i n g  Temp.=32O0C) 

SOFTEN I N G  M A X .  DIL. PlAXIMUM t:AX I M u l l  
TLMP. : : (*C)  T E M P . . - ( " C )  CONTR. % DIL. % G. N O .  

9 0 .01 392 475 25 44 1.027 
4 

tTT-1 1 7 . 3  1 16.9 j 65 .8  1 0 .46  j 6 4 . 8  j 9 . 3  
I 1.40-1.50 
I I I r - 1 -  I 

A . D . B .  I 
D . B .  1 
A . D . B .  

A . D . 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  

Bi r t l e  y Eng ineer ing  
Siihsirliar y o f  Great West S tee l  Industries 



I 

i 

I 



Warnock Hersey Professional Services Ltd. 

- 

F?.h/r.% Ash% V . M . %  F . C  % 
20.2 19.1 60.0 
- 

0.7 _- 

CORLI S P W P L E  A N A L Y 5 I C  ELCO MINING LTD. - 

-- 
I c .% H.G. I .  REMARKS ' 
0.47 91 .3 A i r  D r i e d  Bas i s  

Lab.  No. :  77 - 2008 Cate.  F e b r u a r y  24, 1977 - H o l e  No: DH 23 - 1 

Size 
F rac t ion  

x 65m 

65m x 0 

- .. - ____ 1 
CCJhrU LA-1 IVE - -  __ - Wt. "/c R.M."/c A s h %  S. % 

wt. "/r Ash 7 i  s. "/o 

91 . o  0.8 20.5 0.44 91 . o  0.44 A.D.B, 20.5 

91 . o  
-- -.___--- .- ____ ---- 

20.6 0.44 9J . o  .. 20,6 0.44 D. B. - - -  -- 

9.0 0.8 23.5 0.52 100.0 20.8 0.45 A . D . B .  
9 .0  - - -  23.6 0.52 100.0 20.9 0.45 0.p 

____1-- 

S. G .  

- 1 . 4 0  

1 .40-1 .59 

I--____ 

1 .so-1 . f>O 
4.5 ! - - -  ___ A__-. 

1 62.6 1 0.46 
- _.-__ 

LVt  . :: 
64.4 

A s h  7:. 1 I I 

7 . 3  D . E .  I 



i I  
Lab N o  8582 [la I L' - Ma r c  t i /  7 7 

Wai-nock Her-sey Client: 

Sample Identi f icat ion: 77-2008 

Star t ing Temperature " C : _  350 

So f t en in g Ternp era t u re " C : 398 

______ 

Max. Dilatat ion Temp "C'- 452 
Contraction o/o : 13 

22 Dilatat ion %: 

Final Ternperature " C :  

G. Fac tor :  ~ 

1.016 

"/" 
300 

i 
250 

2 0 0  

150 

I00 

5 0  

0 

BIRTLEY ENGINEERING (CANADA) LTO. 

-aDate - t t l e  

* I Drawn 
RUHR DILATOMETER TEST 



Warnock Hersey Professional Services Ltd 

- ~ -  . 

F i .W.% Ash% V .M.% F.C % S.% 

53.9 0.60 

- - -  30.0 15.8 54.2 0.60 
0.4 29.9 ._ __ 15.8 -. 

- 

ELCO M I N I N G  LTD 

H . G .  I .  REIVARKS' 

74.0 A i r  D r i e d  O a s i s  

- - -  Dry Basis 

B 

__ -- _.__- 

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

wt. % A s h %  5 .  % 
0.63 

- - -  31 .3 0.63 93.8 31 .3 0.63 

0.64 0.83 100.0 
_ _ -  21.3 0.84 100.0 30.7 0.64 

- 93.8 0.6 31 .1 0.63 93.8 31 .1 

93.8 - 

30.5 6.2 0.7 21.1 

6.2 _ _ ~ -  

I 

A .D.B 

D - B .  

A . D . B  

D . B . '  

____._- 

Size 
Fraction 

x 65m 

65m x 0 

V.M.% 

19.6 

19.7 

17.4 _- 

F.C.% 

72.4 

72.6 

62.3 

__ 

I S I N K  - FILOAT ANALYSIS. 2'' 

51.3 

63.3 ___-- 

68.3 

68.3 

100.0 

100.0 

5 .  G .  

7.7 I D .B .  

9.9 A.D.E .  - 

63.3-_-10.0 D * B .  

11.3 A . D . 8 .  __ -_ 
11.4 D.F .  

31 .3 A.O.F?.  

31.5 D . 9 .  

-1 . 4 0  

1 .40-I .50 

1 .50-1 .60 
- - _ _ ~  

+-1 . 60 

wt .% R . M .% 
__- 
51 .3  

51.3 - - -  
_- 

12.0 1 0.5 

A s h  "/o 

7.6 ~___ 

7.7 

19.8 

..lLLL 
28.3 

28.4 

74.4 

75.0 

-__-_ 

.~~ 

x 65 

1 C . %  

0.70 

0.70 

0.68 

____ 0.68 

-_ 



Star t ing Temperature "C: 350 

407 Softening Ternperature "C: 

Max, Dilatat ion Temp. "C:--- 
- - -  

__ -. 

Tit le 

1 1 %  @ 437" Contraction o/o : 

Date 

"10 
300 

250 

200 

I50 

I 0 0  

5 0  

0 

B I R T L E Y  ENGINEERING ( C A N A D A )  LTD. 

RUHR DILATOMETER TEST 

I 



b 

Warnock Hersey Professional Services Ltd. 

F?.A/.% Ash% V.M.% F . C . %  S . %  H . G . I .  REMARKS * - 
0.4  13.2 19.7 66.7 0.83 89.2 A i r  Dried Basis 

_ - -  1 3 . 2  19.8 67.0 0.83 - -- Dry  Basis 

ELCO WtINING LTD. 

SIZE / RAW ANALYSES r 

CCIhr.ULATIVE 
Wt. % R .M.% Ash% S .  % 

Wt. % A s h %  S .  % 

0.86 A.D.B, 90.4 11.9 90.4 0.5 11.9 0.86 

90.4 - -- 12.0 0.86 90.4 12.0 0.86 D.B .  

9 . 6  0.6 16.0 1 .28 100.0 12.3 0.90 A.D.B. 

9 . 6  - -- 16.1 1 .29 100.0 12.4 0.93 D . B . '  

CORE SAhrPLLE ANALYSIS 

Cumulative 

wt. "/c A s h %  
- 

tiole No.. DH 2 3  - 3 Lab. No.: 77 - 2010 Date. February 28, 1977 __ 

I 
____ 

HEAD RAW ANALYSIS 

81.3 

81 .3  

4.4 A . D . B .  

4 . 5  D.B.  

S i ze  

5 . 8  

x 65m L 

0 . 5  1 7 . 7  19.3 62.5 

65m x 0  

5 . 8  

2.8 

2.8 

- _ _  17.8 19.4 62.8 

0 .5  ~ 26.2 - - -  - -- 
- -- 26.3 - -- - _ _  

d 

62 .5  

62.9 - -- 

"r 

- -- - _ -  

- -- - -- 

5 .  G .  

89.9 

89 .9  

100.0 

100.0 

-- 

-1 .40 

5 .9  A.D.B .  

6 . 0  D.P. 

11.6 A . D . B . .  

11.8  D - B -  

1 .40-1 .50 

J 

1 .50-1 .60 

c 

Softening Max.  Di l .  Maximum 
Terrip.(OC) Temp.(OC) Contr. "/o 

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

7 0.019 
-- 

SINK - FLOAT ANALYSIS: 2" 

Maximum 
D i l .  G.No. 

- -- 

- 

x 65 

81 . 3  

S.% 

0.89 

0.80 

0.69 

0.69 

A . D . B .  3 1  

i 

I 

L 

i 

'. . 



77-201 0 S arnp I e I d en t i f  ica t io  n : __ 

350 Start ing Temperature "C: 
389 Softening Ternperature "C:-- 
446 

Max. Di latat ion Temp. O C :  

1 4  
Contraction o/o : 

15 
Di I a t a t ion 

Flnal Ternperature "C:  . 

: _____ __ 

1.002 
G .  Factor :  .._ _____ 

afilD UIRTLEY ENGINEERING (CANADA) LTO. 

- 

T i t l e  

RUHR 0 I L AT 0 M E T E R TEST 

3 a t e  

Drawn 



b 

~arnoci;?iirsky Professions I Services Ltd. 

-_ 
~:.w.. / ,  Ash"/, V . M . %  F.C % S . P  or 

0 . 5  31 . 3  16.7 51.5 0 . 3 9  

0.39 - - -  31 .5 16 .8  51 . 7  

-- 

___-- 
_- 

ELCO WiINING L7-D. 

- 

H . G .  1 .  REfVARKZ' 

75 .9  A i r  Dr ied B a s i s  

- - - Dry B a s i s  

L a b .  No.: 77 - 2011 Date .  F e b r u a r y  24, 1977 - tiole No. * DH 23 - 4 

___----- -_ - 
SIZE / RAW ANALYSES I - 

CUWULATIVE 
Wt. % R . M . %  A s h %  S. % S ize  

F r a c t  ton wt. "/c A s h %  S. % 
0.. 35 

c * 

A .  D . B .- _____ - 90.5 0.7 33 .3  0.35 90 .5  33.3 
x 6 5 m  

- - -  33 .5  0.35 90.5 33 .5  0 .35  D.B. 9 0 . 5  
9 . 5  0.8 25 .5  0.49 100.0 32 .6  0.36 A.D.B. 

9 . 5  I - - -  I 25 .6  0.49 100.0 1 3 2 7  1 0 . 3 6  1 6 5 m  x o  - __ D . B . ' I  

I S I N K  - FLOAT ANALYSIS: 2" x 65 W. I 
Curr~ulCittve 

v/lt.o/c R.M."/l A s h  7; V.M.% F . C %  S.% ~~. 72 Ash 

48.6 0 .4  

48.7 - - -  4 .6  20.7 74.7 0 .43  48.7 4 . 6  f D .B .  

r- 
5. G. 

4 .6  20 .6  74 .4  0 .43  48 .6  4 . 6  I A . D . B  ____ ___.____ -1 .40 - 

17.2 18.0 64.2 0.40 56.7 - 6 . 4  A .D .B .  1 .40-1 .50 - 8 * 1  O e 6  
8 .1 - - -  1 7 . 3  18.1 64 .6  0.40 56 .8  6 . 4  D .B .  

3 7 0.6 

! 3 . 7  - - -  

- 
A .D.B.  - 26.7 _ _ _  - - -  - - -  60.4 7 . 6  

2 6 . 9  _ _ _  - - -  - - -  

-75.2 - - - - - - - - - 100.0 34.4  A .D .H .  . 

1 .50-1 .GO jL 
60.5 7 . 7  D.E.  - 
- ?c, 6 1 . o  - 

39.5  76.0,  - - - 1  - - -  - - -  
$1 . fj0 -A_- 

100.0, 34.7  I D.9.  - -  - 1 



I 
L O L  NO 8585 Lj(1tt.- 

Cl ient :  Warnock  H e r s e y  

Sample Iden t i f i ca t i on : -  

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

Sof ten ing Tempera tu re  "C:  404 
Max. Di latat ion Temp. " C :  

- --  

Contract ion % :  15% @ 434"  - 

Di la tat ion %: --____ 

Flnal  Temperature " C  : __ ___ 

- - -  

i T 
t 
i 
f r 
L 

EIRTLEY ENGINEERING (CANADA) LTD. 

Date 

Drawn 

_. ______ -- __ 
r l t l e  

RUHR DILATOMETER TEST 



____ - -____.____ . - 

Warnock Hersey Professional Services Ltd. 

- 

p,.w.% A s h %  V . M . %  F.c % 

0.6 16.3 18.1 65.0 

- - -  16.4 18.2 65.4 
_- 

- 
'.% H . G .  I .  REMARKS 

110.0 A i r  Dr ied Basis 

- - - D r y  Basis 

0.47 

0.47 

___- 
4 

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

Fraction 

89.7 0. G 16.8 

89.7 _ - -  16.9 

10.3 0.7 14.8 

- - -  14.9 

211 
GSm ----- 

_ _  

10,3 __ 
65m x 0  

~ 

I 

CUWULATIVE 
S .  % 

Wt. % A s h %  S .  % 
0.43 89.7 16.8 0.43 

0.43 89.7 16.9 0.43 

0.60 100.0 16.6 0.45 

0.60 100.0 16.7 0.45 

- A . D . B  

D.B.  
-- 

Cumulative 

wt. % A s h " / ,  

A.D.E  

69.3 

69.3 

77.1 

77.1 

82.7 

82.7 
100.0 

-__ 

100.0 

D.B . '  

4.7 , A . D . B .  

4.7 I D.B.  

5.9 A.D.E .  

5.9 D.B. 

I 

- 
A . D . B .  - 7.2 

7.2 D.@. 
15.9 A.D.B.  

16.0 D.9.  

SINK - FLOAT ANALYSIS- 2" x 65 
T l- i I 1 1 I 69.,31 0.9 I 4; I 20.4 1 ;:..:I 0.47 

69 3 - -- 20.6 0.47 
-1 .40 



P 

i T i  i 

"/o 

300 

2 5 0  

200 

I50 

I00 

5 0  

0 

RUHR DILATOMETEH TEST 

Date 

Drawn 



--1_7__j_-_--_ . __ - 
Warnock Hersey Professional Services Ltd. 

p.~/1.% 

- 0.5  
- - -  

biole Nc). . DH 23 - 6 Lab.  F J u . .  77 - 2013 Date.February 24, 1977 , __ - . . -__-------~-I__ 

___ - - _______- - 

I d" 
HFAD RAW ANALYSIS 

Ash% V.M.% F . C  % S.% t i .  G .  I .  REN*ARKS'  

90.6 A i r  Dr i ed  Bas i s  

- - -  D r y  Bas is  
19.8 ..___--- 17.4 62.3 0.41 

19.9 17.5 62.6 0.41 
- 

__ ______ _- __ --- __-- .. 1 

I __- SIZE / l iAW A N A L - V E S  - -- 

O f  . C U W U L A - T I V E  - 
Wt. Y L  R . M . %  A s h %  S. /a S i z e  

Fract ion wt. % P s h %  s. % 

91 . 0  0 .5  20.0 0.44 --_I. 91 . o  __-- 20.0 0.44 - A.D .B .  

91 . 0  - _  - 20.1 0.44 91 . o  20.1 0.44 D .B .  

9 . 0  0.7 15.3 0.55 100.0 19.6 0.45 A. D. B. 

.._-.___-I. g t l  x 65m _ -  
- 

1 G 5 m x 0  19.0 I - - -  I 15.4 I 0.55 )100.0 I 19.7 I 0.45 -_ - D.B. '  1 

' c u  n x  1 a t  ive 

Wt. 7L ~s~ %- \J.M.% F.C.76 S.% R .  M Y 4  A s h  % Wt ."/o 
__-_ __ 

5 .4  19.5 74.7 0.55 64.6 5.4 

19.6 75.0 0.55 64.6 - -  - 5 . 4  64.6 5 . 4  

- 8.1 0.6 18.1 17.6 63.7 0.41 72.7 6.8 

18.2 17.8 64.0 0.41 72.7 6 . 8  

_ _ _  _ - _  _ - -  79.3 8 . 6  

2'3.0 - - - - - - - _ _  79.3 8.7 

-ELL  0.4 

-_ . 

- .______. __ 

100.0 19.8 20.7 f<p. 8 - - - _ _ _  - _ -  --- 
63.4 - - -  - _-  - - -  1oo.o 20.0 

A . D . B  

D.B.  

A .D .E .  

D .B .  

A .D .E .  

D .R .  

A .D.B.  

D.S.  



- 1 

-__ __ - .______ 

r i t l e  

RUHR DILATOMETER TEST 

C) a I ? t4a r c t 1 / 7 7 
[ 
L a b .  NO, 8587 

Cl ient :  Warnock H e r s e y  

Sample Iden t i f i ca t i on :  77-201 3 

Sta r t i ng  T e m p e r a t u r e  " C :  35O 
Sof ten ing Tempera tu re  "C: 
Max, Di la tat ion Temp. " C :  
Contract ion o/o : 15% @ 437" 

Di la tat ion %:  

Final  Teinperature "C : __ 

---  

- - -  

Date 

Drawn 



t 

Warnock f-iersey Professional Services L t d  

~__________-- 

F?.M."/ ,  Ash% V . M . %  F . C  % S,% 

0.50 0.4 19.3 18 .0  62 .3  

_ - -  19 .4  18 .0  62.6 0.50 

ap 
_ - ~ _ _ - _ -  

t i .  G. I .  R E I V A R K S  

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

- - -- D r y  Basis 

19 .4  

19 .5  

15 .6  

15.8 

Size  
Frac t i on  

2'' x 65 m 

65m x 0 
- 

0-45 A.D.B  - -- 0.45 88 .0  19 .4  

0.45 88 .0  19.5 0.45 D .B .  

0.51 100.0 18 .9  0.46 A . D . t 3  
pppppP 

0.51 100.0 19.0 0.46 D.B: 

Wt. % 

0 .43  73.7 7.2 A . D . @ .  

0.43 73 .7  7 .2  D.B.  

-- - 82.1 9.5 A . D . B .  

82.1 9 . 5  D.B.  _ - _  
__ 

I - - -  100.0 1 9 . 1  A.D.H.  

88 .0  

, - _ _  l100.0 1 10 .21  U.S. 

- 88 .0  

12.0 

1 2 . 0  

R . M . %  

0 . 4  

0.7 

0.7  - 1 _____ 5.5 164 .7  I f 20.2 1 73.6 

64.7 _ _ -  5 . 5  20.4 74.1 
-1.40 -- 

1 .40-1 .50 I=-\:*- 
-- 

x 65 nr 
C u n -1u 1 a t i ve I 

0.52 I 64 .7  I 5 .5 1 D.B. 
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--.- _ _  - ---- _. - 

Warnock Hersey Professional Services Ltd. 

j 

4 
t 

--.. ____--- __-__-- 

___ _____ H E A D  RAW A N A L Y S I S  ~____-____-- 
F?.W.% A s h %  V . M . %  F.C % C . %  t i . G . l .  REWARKS 

0.42 85.1 A i r  D r i e d  Basis 0 . 4  28.0 15 .9  55.7 __- 
Dry B a s i s  56.0 0.42 - - - - 15.9 28.1 _. 

_ - -  

I 

___ ---__ I 

S i z e  CUWULATIVE 
Wt. % R . M . %  A s h %  5 .  % 

F r a c t i o n  wt. % P s h %  s. % 

0.42 90 .7  0 . 5  28 .7  0.42 90.1- 28 .7  

90.7 _ - -  28 .8  0.42 90.7 28 .8  0.42 

0.43 

9 . 3  I - - -  I 21 .8  0.55 1100.0 1 28.1 1 0 .43  

XTt x 65m - -  

28 .0  I 9 . 3  0.7 21 .7  0.55 100.0 
65m x 0 

A . D . B  

D.U.  

A . D . E  

D.P: 

1 5 7 . 9 1  0 .4  1:;: ____.-____ I 1 9 . 1 I 7 5 . 1  ___ 

58.0 - - -  1 9 . 1  75.5 

1 .40-1 .5C) -7.2 0 .5  1-7.7 ___ 17.2  642 

-1 . 40  

7 . 2  

2 . 8  0 .5  

- - -  -,:::I I 17.3 

64.9 

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

$1 .GO 

x 65 IV 

C u  rriu 1 a t  ive 

wt. ”/c I Ash 74, .  ‘ * ”  I 
0 .56  I 58 .0  I 5 . 4  f D .B .  I 

A . D . B .  

67 .9  A . D . B .  
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____ - __ - 
F j . . l V . %  Ash% V . M . %  F . C  % S . %  

0.4 24.1 16.3 54.6 0.52 

_ - -  24.2 , 16.4 54.6 0.52 
- 

I_ 

____ 
H . G.  I .  REMARK5 

93.2 A i r  D r i e d  Basts 

- - -  Dry Basis 

S. % 

0.54 

0.54 

0.64 
0.64 

. CUWULATIVE 

wt. % P s h %  s. % 
.-____ 

89.9 - 24.7 --- -..-- ___. 0.54 A.D.t7 

89.9 24.8 0.54 D.U.  

100.0 24.0 0.55 A.D.: 

100.0 24.1 0.55 D . B . '  

55.4 

56.0 

70.2 

70.3 

74.4 

-__ 

5.8 1 A . D . B .  

5.8 D.B.  

8.2 I A .D .B .  

8.2 D . B .  

9.2 A.D.B.  

100.0 

100.0 

25.1 A . D . B .  

25.3 D.B. 

- - -  __ - 
Vhrnock Hersey Professional Services Ltd 

ELCO M I N I N G  L-TD. 

LB 

S I Z E  / Rf iW ANALYSES 

--____7__-- Size 
Fract ion 

Wt. % I R . M . %  Psh  % 

24.7 
x 65m 

89.9 - - - 24.8 

17.8 
17.9 65m x 0 

R . M .:/- 

55.9 0.4 5.8 I 18.9 1 74.9 I 0.64 
-1.49 

5.8 1 19.9 175.3 10.64 56.0 

17.5 I 16.8 165.2 10.57 -14.3 0.5 I .40-1 .50 
17.6 I 16.9 165.5 10.57 I 14.3 
I 1 4.2 - 1 .50-1 .60 

0.6 

74.5 I 9.3 I D .B.  ! 4.2 

1 . o  ____ 25.6 

* 



I I  1 

Sample Identi f icat ion: 77-20 16 

Start ing Temperature " C  :-- 350 

Softening Temperature "C: 404 
Max. Dilatation Temp " C :  

- - -  

Contraction o/o : 1 3 %  @ 440" 

Di I a t a t i on 

Flnal Temperature " C  : I - - -  
Yo : ____ ___ 

0 
G.  Factor:--- ____ 

O/O 

3 0 0  

\I 

2 5 0  

200 

I50 

I00 

5 0  

0 

-___- ~ - _ _ _  _____ - a UIHTLEY ENGINEERING ( C A N A D A )  LTD. 

Title 

Drawn 
RUHR DILATOMETER TEST 



""- 

Wornock Hersey Professional Services Ltd. 

___- - 

tH.G.1.  P.//,A.% A s h %  V.M.% F . C ;  % S.%> 
0.5 32.2 15.5 51 .8 0.57 82.3 

- - -  32.4 15.6 52.0 - -- 0.57 
. --- - 

ELCO I\rINING LTD. CORE SPWI-LE ANALYSIS 

REPdARKS' 

A i r  Dried Basts 

Dry P a s i s  

Hole No: DH 23 - 10 Lab.  No.: 77 - 2017 Date. F e b r u a r y  25, 1977 ___ - .. - __ 

7 

Size Wt. % 
F r a c t  I( m 
- 

88.8 

88.8 

11.2 

211 fj5m ------ 

65m x 0 
111.2 __ . 

C'UIV"CILA.7 IVE 
R. rJ .% Ash%, 5. % - 

Wt. A5h L% 5 .  % 

0.5 34.2 0.48 88.8 34.2 0.48 A.D.B 
_ _ _  34.3 0.48 88.8 34.3 0.48 D.B. 

0.7 23.4 0.66 100.0 33.0 

.-___--. 

0.50 A.D.@ 
_ - _  _-______ I 23.6 0.66 IlOO.0 i 33.1 I 0.50 D.B: 

~~~ ~ 

SIZE / RAW ANALYSES 

40.0 

40.0 

7.5 

-1.40 -- 

I .40-1.59 - 
7.5 

4.5 * -. - 1.50-1.60 
4.5 

48.0 

48.0 
4 

____ 0.6j::: - 1 19.3 174.9 1 0.77 140.0 
- - - -  19.4 75.4 0.77 40.0 

0.58 47.5 -I_ 0.6 __ 17.3 17.4 64.8 _~ 

- -  - 117.4f17.5 ____ __ 165.2 1 0.581 47.5 
0-9 26.2 - - -  - - -  - - -  52 YQ. .___ 

_ _ _  (60.8 I - - -  I - - -  I ---llOO.O 

L 
I 

A . D . B .  

T 
A . D . B .  

A.D.B .  

D . B .  



i t  
*--.A- 

"/, 
300  

r' 

250  

2 0 0  

I50 

I00 

5 0  

0 

~ _ _ _ _  --. ___ m@ BIR-T-LEY ENGINEERING (CANADA) LTD. 

___- - 
r i t l e  

Rut tR DILA-TOMETER TEST I Drawn 



h 

Warnock Hersey Professional Services Ltd. 

Fraction 

COF-:E S f i W l ' L E  A N A L Y S I  -__ ELCO WcINING LTD. 

Hole No. .  DH 23 - 1 1  L a b .  No.. 77 - 201 8 Date. February 25, 1977 __ - 
___ __ _. _. __  

HEAD RAW ANALYSIS I 

CUWCJLATIVE- 1 - 
wt. "/i. Ash O/c 

I 

F.C % S.% H . G .  I .  FIEN'ARKS' 

58.3 0.40 96.2 A i r  Dried H a s i s  
D r v  P a s i s  - - - -  _ - -  25.3 15.9 58.8 0.40 

0.35 

s. "i;. 

0.35 

0.36 

0.36 

SIZE / RAW ANPLYSES ~~ 

D.B. 

A.D.B. 

D . B . '  1 3 . 2  - - -  

1 8 6 . 8  1 0.5  1 26.2 1 0.35 1 86.8 26.2 

86.8 _ _ -  26.3 0.35 86.8 26.3 
-- - ______ x 65m 

17.6 0.43 100.0 25.1 

I 13.2 1 0 . 6  I 17.5 I 0.43 IlOO.0 1 25.0 

5 .  G 

-1 .40  

1 .40-1 .59 

1.50-1.60 

$1.60 

!At.% R . M %  

59.5 I 0 . 4  

- - _  __ 59.6 

9 . 3  0 . 8  

- - -  -__ 9 . 3  

2 . 5  0 . 7  

2 . 5  _ - _  

+ 28.7 - 1 . 0  - .____ 

- _ _  28.6 

5 .2  

15 .5  

15.6 -- 

____ 23.8 

24.0 

75.8 

76.6 

V.M.% F.C.? 

0.45 59.6 5 . 2  I D.B.  

0.36 68.8 

0.36 68.9 6 . 6  D . B .  

_ _ _  71.3 z.2 A.D.@.  

6.6 A.D.B .  

7 1 . 4  7 .2  D.13. _ _ -  

- -- 100.0 26.9 A . D . E .  

- - _  100.0 27.0 D.3 .  
_. . 



-- 

[ ~ a t e -  ).1arch/77 
I 1  
Lab. No. 8592 
Cl ient :  

Sample Ident i f icat ion:  

S tar  t ing Tern p e r a t u r e 

Sof ten ing Ternperature " C :  

Max. Di la ta t ion Temp. " C :  

Warnock Her-scy 

77-201 8 
350 
41 3 

C : 

- - -  

1 2 %  Q 452" Contract ion "/o : I 

300 

$5 0 

200  

I50 

I00 

5 0  

0 

. .  

RUtHR DILATOMETER TEST 

Date 

Drawn 



i l E A D  RA!] A I I A L V ' ,  I S 
T -______ 

. R.I.?. 2 . A l i  .~ 3.i"l. 4 , F . C .  2 5. 2 1 - 1 . G .  I .  R E i l A R K S  , 

73 - A i r  D r i c d  B a s i s  0.3 46.1 16.2 36.9 0.73 
-- 

L 46.5 16.3 37.2 0.74 D r y  B a s i s  J 

AS11 2 
46.2 
46.6 
30.9 
31.1 

__-___ 
C U i l U l . A T  I V E  I 

s .  2 i d T .  5 A S i i  s .  % 

0.66 94.2 46.2 0.66 A . D . B .  

D . B .  
1 --I 

0.67 94.2 46.6 0.67 
0.96 100.0 45.3 0.68 A . D . B .  

0.97 100.0 45.7 0.69 D . B .  

-- 

...---.I-- 

C 0 I 1  1' 0 5 I I I 

I' 

l / V  < 6 5 i l  F i 0 /? I S $ 1 . 5 0  S . L . ,  A . i T 1  
~~ - - _._ 

D I L A T A T  I ON T E S T  -- ___ - 
F . S .  I .  O l d  50 FTk I! I NG M A X .  D I L . I I A X  I PiUM H / A X  I lJlUl1 

I T i l P .  ("C) T E b l P .  ("C) CONTR. D I L .  2 G .  NO. 
___- - -  - ____ 

356 44 1 l a  2 82 1 . I 0 4  9 .08 
L 

C L C O  I l I i J  I I j C ,  L T D .  - . .. - 

1 1 

LIT . 2 
94.2 
94.2 
5.8 
5.8 

0.8 

0.8 

S I N K - F L O A T  A N A L  Y S I S: 1 /4" x 651.1 I F . C . :< S . ? 1 WT . ::; 

Ti 0.89 1 40.2 
70.0 0.90 40.2 

0.83 43.8 
58.6 0.84 I 43.8 

\I . i l  . ?> R.11. 1: LIT . 7, 

40.2 
40.2 

A S i l  2 

4.0 

ASH X 

4.0 
4.0 

5.3 

__ 
--I_ 

25.8 

20.9 
26.0 

21 . o  

4.0 

20.3 -~ 
20.4 

3.6  
3.6 
1 .G 

__-- 

1.40-1 .50 
5.3 
6.2 1 1 . 50- I . 60 1.6 

54.6 
54.6 

. -. - 

__.._ 

6.2 1 45.4 
I 100.0 +<I L-.. 

I 45.4 75.1 
78.5 

A . D . B .  I 
I \  

100.0 D . B .  I 45.7 

Bir 1 Ie y E rig in e e ring 
S i i h r i r i t a r y  o f  Grra l  West S tee l  Induslries 

' 



i j 
i 
I 

, 

I 



R.I.1. 8 
0.8  

A S H  % v.1'1. ;g F.C. 2 s .  2 H . G .  I .  REHARI<S 

26.8 20 .6  51.8 0 .67  93 A i r  D r i e d  Bs.;is 
Dry B a s i s  27 .0  20.8 52.2 0 .68  --  

5 9 . 3  0 . 7 7  

/ 

\ 

5 O i T E l . l  1 N G  
TEPIP. ( " C )  

356 

~ -~ 

H A X .  D I L . H A X  I M U / l  I 1AX I HUl1 
TEMP. ("C) C O N T R .  2 D I L .  2 

44 1 16 259 

' 3 I i J K - F L O A T  A N A L  Y S I S: 1 / 4 "  x 65t.1 

CIJttULAT I \,E 

WT. 2 s .  G .  LIT. 2 

5 5 . 7  

55 .6  
55.7 
22L.L 

- 1 . 40 

0.76 5 9 . 4  

59 .3  
3 .7  

1 . 4 0 - 1 . 5 0  I 18.1 1 2 2 . 6  * 
D . B .  

3 . 7  
62.8 3 . 4  

3 .4  

37.2 

3 7 . 3  

___- 
1 .50-1 .60  

62.7  
~~ 

+ I  .GO 
100.0 28 .5  1 A . D . B .  

100.0 28 .7  I D . B .  

1 C 0 t \  F' 0 S I 1' E l / L i ' '  x 651.1 F L 0 A T S @ __ 
D I L A T A T I O N  T E S T  

G .  N O .  I I 1 . l o 4  

Birt ie y E rig in e e ring 
Si i l ic i r i iarv  of  Grr.iI West Stee l  industries 





I" I I E A D  R A ! . l  A I I A L Y 5  I S 

K.I.I. % AS11 % V.i .1 .  Y; F . C .  8 s .  x t i . G .  I .  REPIARKS c 

0 .8  34.0 19.3 45.9 0 .75  84  A i r  D r i e d  B a s i s  - ____ 
34.3 19.5 46.2 0 .76  - -  D r y  Basis J 

SIZE 
F R A C T I O N  

1 / 4 "  x 65tl 

6 5 M  x 0 

*I_ 
CUt1ULAT I V E  

N T .  % R . i l .  2 ASH % S .  r/, \.IT. % ASH 2 s .  2 
95 .3  0 . 7  33.7 0 .77  9 5 - 3  33 .7  0 . 7 7  A . D . B .  

95 .3  33.9 0 .78  95.3 33 .9  0.78 D . B .  
. 

--.--.----,----.----pp~p 

4.7  0 . 9  21.2 0 .90  100.0 33.1 0 .78  A . D . B .  

, 4.7 21 .4  0.91 100.0 33.3 0.79 D . B .  

S .  G .  A S H  2 

5 . 8  

5.8 

20.1 

2 0 . 2  

- 1 . 4 0  

C UPlULAT I \iE 

V . M .  2 F . C .  8 S .  2 W T .  y: A S H  2 

25.3 68 .3  1.00 

25.5 68 .7  1.01 

21.9  5 7 . 4  0 .94  65.0 7.0 A . D . B .  

22 .0  57 .8  0.95 65 .0  7 . 0  D . B .  

59 .6  5 . 8  /I.[) t i .  - ~ 

59 .6  5 . 8  0 .13 .  - __--- -~ 

1.40-1 . S O  

I .50-1  .60 

+ 1  .Go 

28.2  ,/ 
23.4 

88.1 / \ 

88.7  / \ 

5 I N I< - F L 0 A T A N A L Y S I S: 1 / 4 "  x 65M 

67 .3  7 . 7  A . D . B .  

67.3 7 .7  D.B. 
100.0 34.0  A . D . B .  

100.0 34.2 D . B .  

59 .6  

59.6 

5 . 4  

5 . 4  

2 . 3  1 0 . 7  

0.6 

0 . 6  

2 .3  1 

F . S .  I .  

8 1 / 2  

32 .7  1 0 . 7  

___ 

P2 D I L A T A T I O N  TEST 
0 id 

COAL S O r T E N l N G  M A X .  O IL .  M A X I M U M  M A X  I 14Ul1 
TEb1P. ( " C )  T E M P .  ("C) CONTR. 2 D I L .  % G .  NO. 

. 08  362 432 22 247 1.080 

32.7 1 

Rir t le  y Eng ineer ing  
S I I ~ ~ T I ~ I . I ~ ~  o f  Great Wet t  Steel Industr ies 



I 
, I 

4 1 1  I 

I 
I 

I 

! 

i 

I 

j Da:e I 
Ti:le 

I I I i 
I 

D r a m  
I 

i 
.- -. . -. . - . _ _  . .___ 

i - . - -. - . . - .- .. - - - . . . . .. . . . . . 



__- l i E A D  R A ' , ]  A I J A L Y 5  I S 

K E I l A R K S  , R.t.1. % A S H  2 - d.i.1. >L F .C .  2 s .  2 H . G .  I .  

l o '  A i r  D r i e d  B a s i s  10.9 24.3 6 4 . 3  0 .97  
~______I_ 

0 .5  
--- 

1 11.0 2 4 . 4  64 .6  0 . 9 7  D r y  B a s i s  . 

C U I l U L A T I L E  

F . C .  % S .  % WT. % A S H  % 

8 4 . 8  5 . 3  A .  P .  t l .  - ...-- 
68.7  LOO 

8 4 . 8  5 . 3  
__-  - 

91.0 6 .4  A . D . B .  

55.9 I 0 .82 91.0 6 . 5  D . B .  

I 

0 . 9  30 .9  / 
/ 31.2 

1 . 1  55 .5  / \ 

9 6 . 3  7.8 A . D . B .  

96.3  7 . 8  D . B .  

A . D . B .  100 .0  9 . 6  
56.1 \ 100.0 9 . 6  D . B .  1 

CORE S A r w L C  A N A L Y S  I S 

i 1 

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

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

WT . :? R . E.1. ? 

0 . 6  84.8 
84.8 _____ 

0 . 7  6.2  
1.40-1.50 6.2 

5 . 3  
5 . 3  
3 . 7  1 +1.60  3 . 7  

-___ ___ __ 
- P2 D I L A T A T I O N  T E S T  

ON 
S O F T E N I N G  M A X .  D I L .  MAXIMUf.1 M A X  1 l*\Ul1 
T E H P .  ( " C )  T E M P .  ( " C )  C O N T R .  2 D I L .  X G .  N O .  - 

.06 368 434 22 2 84 1.076 
* 

L 

F . S .  1 .  

9 

Birt le y E ng in e e r ing 
S i i h c t r l r a r y  of Grraf  W e t t  Steel Industries 



Jh 

I 
! 
j &awn 
i 

-_ i 
-1 



I I E A D  R A ! . i  A ; d A L Y O  I S  

R E  M A R K S  ., 

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

D r y  B a s i s  

R.I .1 .  8 ASH 5 V . f l .  :: - F .C .  3 s .  2 H.G. I .  

32.6 18 .3  48.4 0 .77  9 5  

3 2 . 8  18 .4  4 8 . 8  0 . 7 8  -- 
. ~ - ~ -  

' 0 . 7  

- d 

c 

\*IT. 2 

55.1 
5 4 . 8  

4 . 1  
4 . 2  

3 .2  
3.2 

37 .6  
37 .8  

S I Z  

C Ul1ULAT I \ /E 

R . M .  '< A S t 1  2 \ / . M .  2 F . C .  2 S .  2 WT. A S H  2 

2 . 1  55 .1  3 . 4  /I . 1) [1 . 3 . 4  2 5 . 0  6 9 . 5  0 . 9 8  -- _- -. _-_ 
3 . 5  2 5 . 5  71.0 1 . 0 0  5 4 . 8  3 . 5  0 . I! - -__ __ __ 

A . D . B .  
~ ~~ 

1 . 4  17.8 21 .3  59 .5  0.81 5 9 . 2  4 . 4  
18.1 21 .6  1 6 0 . 3  0 .82  1 5 9 . 0  4 . 5  D . B .  - 

1 . 3  31 .3  / 62 .4  5 . 8  A . D . B .  
/ 

31 - 7  6 2 . 2  5 . 9  D .'B . 
---I____ 

0.9 8 0 . 3  / \ 100.0- 33 .8  A . D . B .  

81 . O  \ 100.0 34 .3  D . B .  .I 

R . i.1 . 2 

- -- 
5OTTEI.J I NG 
TEMP.  ( " C )  
________ 

365 

1 . 6  

__- 

I I A X .  D I L .  H A X I M U t . ?  M/1X l14U11 
TEMP. ( " C )  C O N T R .  2 D I L .  2 G .  N O .  

410 14 190 1 .053  
I 

1 . 2  

E / R A ' d  A I I A L Y S E S  

-I.__ 

I - I . 4 0  

1 . 4 0 - 1 . 5 0  

1.50-1 .60 

I + l  . 60  

F . S .  I .  

9 

P 2  
0 id 

COAL 

.04  

Birt le y Engineering 
Siilicirirary of Grrnt Wesf S f e e l  Industries 
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I 
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I 
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1 
j 

1 

I 

i 
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! 
I 
I 
I 
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R . f I . 2  A S I I Z  . V . M .  F . C .  % s .  8 t1.G. I .  R E H A R K S  .. 
A i r  D r i e d  B a s i s  0 . 7  53 .0  15.6 30 .7  0 .52  67 

53 .4  15.7 30.9 0 .52  I Dry Basis 
-- 

J 

R . M .  :< A S i l  2 \/./I. 8 F . C .  2 S .  ?< WT. ?; 

0 id 

.12 

.____ 

SOTTENING M A X .  D I L .  
T € P l P .  ( " C )  T E M P .  ( " C )  

---. 

362 413 

HOLE NO. : DH - 24 _ _  - 6 _____I-~ Lab. No. 8230 -- DATE:- -Feb. '77 

I I I L A D  P , A ! I  A N A L ' ! ' ,  I S 

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

1 / 4 "  x 6 5 M  

65M x 0 

S I N K - F L O A T  A N A L Y S I S :  1 / 4 " x 6 5 P l  

CUItULATILE 
I I 

A S H  8 I i d  T . 2 S .  G .  

22.5  

22.6 

2 .6  

2 .6  

-__ 
- I .40 

1.40-1 .50 1 23 .0  1 21.3 

A . D . B .  *I 3.9 

3.9 
1.50-1 .60  

71 . O  1 . 1  I 72.1 I I 100.0 5 4 . 3  1 A . D . B . - ]  
+ I  . G O  1 72.9 I/ I 100.0 54 .8  1 D . B .  70.9 

I C 0 Pl i' 0 S I 1 E 1 / 4 "  x 6511 F L 0 A T S @ 1 . 5 0  S . G . ,  A . D . B .  

-~X-l- D I L A T A T I O N  T E S T  

B ir t le  y Eng ineer ing  
S i / / ~ c ~ r l ~ a r y  of G r r A f  Wpsr S f e e l  Industr ies 
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I 
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I I L A D  R A ' . /  A N A L ' ! ! ,  I S  

s .  2 H . G .  I .  REMARKS , R . 1 4 .  A S I i  2 J . M .  F.C .  2 . 
A i r  D r i e d  B a s i s  1 . o  10.4 2 2 . 4  66 .2  0 . 8 4  95 ____- 

10.5 22.6 66 .9  0 .85  -- D r y  B a s i s  , 

I S I Z  

P ": 
0 id 

COAL 
F . S .  I .  

8 .04  

R. i .1 .  2 

.~ 
D I L A T A T I O N  T E S T  

_- 

I l A X  I NUf l  SOFTEEJ I N G  M A X .  D I L . H A X  I PiUI? 
TCIClP. ( " C )  TEMP. ("C) CONTR. % D I L .  2 G .  NO. 

377 434 19 68 1.041 

a I 4 .8  I 0 .9  
65M x O 

I 

4.3 

E / R A C I  A N A L Y S E S  

I I CUPtULAT I VE 
I I 

1 5 . 7  I 0.87  100.0 I 11.2 1 0 . 8 6  

1 

I )  
A . D . B .  

A . D . B .  

Bir t le y E n  g in e e ring 
S u I ~ c w i w v  of Great West Sieel Industries 
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I 

I 

I 
j 
! 

1 
t 

I 
I 

I 

! 

I 
! 
I 

i 
I 

! 

! 
ITitIc 
I 1 Date 
I 

I 
I 

i 
; i 
Drawn 



I I t A D  R A ' , J  A I J A L V ' ,  I S 

R . 1 1 .  ;A A S H  % V . 1 1 .  2 F . C .  % s .  % H.G. I .  REi lARICS . 
I 

57 A i r  D r i e d  B a s i s  1 . 3  52 .1  1 5 . 2  3 1 . 4  1.08 -___- 
D r y  Basis -- 

t 52.8 15.4 31.8 1 .og  

I S I Z E  
\JT. 2 

89.2 
89.2 
10.8 
10.8 

I FRACTION 

C U H U L A T  I V E  I 

R.11. 2 A S t I  2 s .  2 \ J T .  % A S H  % s .  2 

1 . o  54.7 1.04 89.2 54.7 1 .04  A . D . B .  

D . B .  
-___y__.____p_- 

55.3 1.05 89.2 55.3 1.05 
1 . 3  38.5 1.18 100.0  53.0 1.06 A . D . B .  

39.0 1 .20  , 100.0 53.5 1 . 0 7  D . B .  

1 / 4 "  x 6 5 M  L- 

4.9 11.9 24.8 63 .3  1 . 4 7  
2 . 3  2 . 8  25.8 \ 
2 . 2  

1 .50 -1 .60  26.5 \ 

~- 
64.5  0 . 8  79.6 / \ 

7 64.8 80.2 / 

L i M  x o 

C U I l U L A T  I VE 

WT. 2 A S H  2 
28.3  4.9 A .  1 ) .  U .  

2 8 . 1  5 * 0  

33.2 5 .9  1 A . D . B .  

-. .- _ _  . . . . . _I_ 

b .  1 4 .  
____ __ _ _ _ _ _  .__ 

33.0 1 ;:: 1 A . D . B .  D . B .  1 35.5 

_ _ _ _ i I  I 

100.0 1 54.5 1 D . B .  1 

F . S .  I .  1 D I L A T A T I O N  TEST 

M A X .  D I L . I4AX I MUM 
X T R .  2 Fj-1 

428 20 293 1.074 
i 

Bir t le y Engineering 
Sul ic r r l r . r ry  o f  Gfraf  West S I c e l  Indiislries 
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-- 
100 

V . l l . 1  F . C .  % , S .  8 
18 .9  49 .8  0.81 

A S t I  2 
32.  o 

Dry B a s i s  --- 19.1  I 5 0 . 2  1 0 .82  1 

CUt4ULAT I V E  I 

S . 2; \JT . *k A S H  2 s .  2 

0 . 7 9  9 0 . 9  3 2 . 0  0 . 7 9  A . D . B .  

S I Z  

---.=-- - 
C 0 /l I' 0 5 I 1 L l / ' i ' '  x 6 5 n  F L 0 A I S ' 2  1 . 5 0  S . L . ,  A . U . B .  --_ __ ___ 

____ P:: D I L A T A T I O N  TEST 

S0iTCE.I I N G  M A X .  D I L . HAX I MUM FlAX I YIUI~ 
TEI lP .  ( " C )  T E M P .  ("C) CONTR. % D I L .  5 G .  N O .  

F.S. I .  0 Id 

9 . l l  374 434 19 102 1 .054  
i 

I SIZE I 

1-1 9 . 1  
i 9 . 2  [ 65M x 0 

R . 14 . 2 

1 . 5  

0 - 9  

3 2 . 5  I 0.80  1 9 0 . 8  I 32 .5  1 0 . 8 0  I D . 5 .  I 
2 2 . 8  I 0.88 I 100.0 I 31 .2  1 0 . 8 0  1 A . D . B .  I 
23.0  I 0 . 8 9  I 100.0 I 3 1 . 6  10.81 I D . B .  1 

Bir i le y Engineering 
S t / h s t r l i n r y  nf Greet Wert Stre l  lndrisrrres 
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RU!?'X DILATCXETE? TEST 
, 
; 

Dravin 
i I 



."" . - 

R . 1 1 .  2 A S H  % V . H .  8 F . C .  b s .  2 H.G. I .  

0 . 9  34 .0  17 .9  47 .2  1 .22  79 -- -- 34 .3  18.1 4 7 . 6  1 . 2 3  

Lab.  No. 8234 D A T E  : Feb. / 77  H O L E  NO. : DH - 24 .--_!.o_ _. 

R E MA R I< S 
r' 

A i r  D r i c d  B a s i s  
D r y  B a s i s  

A S l l  2 

3 5 . 6  
35 .9  
22 .4  

I S I Z  

C U I I U L A T  I VE I 

S .  % WT. % A S H  % s .  2 
1 . 2 2  9 1 . 1  35 .6  1 . 2 2  A . D . B .  

1 . 2 3  91 . I  35 .9  1 . 2 3  D . B .  

1 . 3 2  100.0 3 4 . 4  1 . 2 3  A . D . B .  
-.----_____P____pl 

E / P , A L /  A N A L Y S E S  I 

22 .6  I 1 . 3 3  1 100.0 1 3 4 . 7  11.24 

S I Z E  
F R A C T I O N  IJT. % R . 1.1 . 2 

D . B .  

I I 8 . 9  I 1 . 0  

s .  2 
1 .47  
1 . 4 8  
1 . 2 1  

1 . 2 2  

1 8 . 9  6 5 H  x 0 
I 

C U I I U L A T  I \IE 

L I T .  2 A S H  2 

3 8 . 8  6 . 7  A . [ ) . [ i .  

3 8 . 7  6 . 8  , o .  13 

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

~ ~ _ _ _ _  _- 
47 .8  9 . 8  A . D . B .  

4 7 . 7  9 . 9  D . B .  
1 

,/ 5 7 . 6  
5 7 . 4  

/ 

I 

1 3 . 6  A . D . B .  

1 3 . 8  D . B .  

'5. G .  

9 . 7  
4 2 . 4  
4 2 . 6  

- 1 . 'to 

0 . 5  

1.40-1 .50 

\ 

\ 

1 .50-1 .60  
I 

100.0 3 5 . 8  A . D . B .  

100.0 36 .1  D . B .  

S I N I/, - F L 0 A T A N A L Y S I S :  1 /4"  x 65tI I 

f' 2 
O Id 

. 1 2  

38 .8  I 1 .0  

D I L A T A T I O N  T E S T  

SOFTEN I NG M A X .  D I L .  M A X I M U M  M A X  IMUI1  
T E f l P . .  ( " C )  T E M P .  ( " C )  C O N T R .  % D I L .  % G .  NO.  

._______ 

374 440 2 3  245 1 .072  

3 8 . 7  I 
9 . 0  1 0 .8  

9 . 8  9 * 0  I 0 . 9  32 .3  I \  I 

u_wy-- 

C 0 t i  f' 0 5 I 1 L 1 / 4 "  x 6511 F L 0 A T S '0 1 . 5 0  S . L . ,  A . D . B .  

F . S .  I .  

9 

Bir t Ie y E rig in e e ring 
Sl//Jc!r/larV of  Great West Steel Industries 





E L C O  1.1 I :\I I P!i; L T D .  

C O R E  SAMPI-E I',PlALYS I S 

V . M .  Yg 
17.1  

17 .2  

8" 
F . C .  2 s .  8 H . G .  I .  R E  t 'A RKS 

<' 

0 . 5 3  94 A i r  D r i e d  B a s i s  46 .8  

4 7 . 2  0 . 5 3  - -  Dry Basis 

I------- 

1 

I R.M. 8 I A S H  % 

35 .6  

8 9 . 9  
8 9 . 9  
10.1 

10.1 

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

0 . 6  37 .4  0.52 

37 .6  0.52 

0 . 8  16 .9  0 . 6 4  
17 .0  0 . 6 5  

I 

' 6 5 M  x 0 

I S I Z E  
FRACT I ON 

C U i l U L A T  I LE 

S .  2 WT. k A S H  b 

48.2  4 . 7  1 1 .  
.___- .... -___ - - . 0 .79  

47 .9  4 . 8  0 .  I" ---- __ __ -- 
0.71  5 3 . 7  6 . 2  A . D . B .  

D . B .  

O e 8 1  I 
6 . 3  -- 

/ / 5 7 . 4  7 . 8  A . D . B .  

5 7 . 2  7 . 9  D . B .  

S. G .  

- 1 .40 

WT. 2 1 . 9  R . M .  ?, I A S H  4 - 7  % 1 V . M .  2 1 F . C .  % 

48 .2  2 2 . 8  70 .6  
47.9 - ._ 4 . 8  23 .2  72 .0  

S I  Z E / R A ! d  A N A L Y S E S  

100.0 

100.0 

38 .1  A . D . B .  

38.6  D . B .  

CUt IULAT I VE 

F . S .  I .  

9 

8 9 . 9  I 37 .4  1 0 . 5 2  

- 

___ D I L A T A T I O N  T E S T  

S O F T E N I N G  M A X .  D I L .  F lAXIMUH M A X  I t l U i l  
T E I 1 P .  ( " C )  TEMP. ( " C )  CONTR. % D I L .  2 G .  NO. 

I_~-. 

P2 
0 id 

- 

. 0 4  3 83  437 19 6 8  1 .039  

100 .0  

0 . 5 3  

4 A . D . B .  

A . D . B .  

-71 

5 I id I< - F L O A T A N A L Y S I S :  1 /4"  x 65bl  1 

1 .50-1  . 6 0  
30.1 

42 .6  7 8 . 9  
4 2 . 8  

+ 1  .Go 

Bir t Ie y Eng in e e ring 
Siihcrriisrv ol  Grrat West Steel Industries 
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I 

I 1 
! 

I 

1 
! 
I 

1 
! 
I 
I 
i 

, 
! 

! 
, 
i 
, 
I 

I 

I 
I , 
I 
I 

I 

1 Date I 
I 



sh 

\JT. % 

94.7 
94.7 
5.3 
5.3 

DATC : Feb-/77 DH - 24 - 12 Lab.  No. 8236 I-IOLE N O .  :- ~. _ _  ._ 

R . H .  %: 

0.8 

0.7 

I 25.6 1 17.7 1 56.7 

ASH 8 

26.9 
27.1 

SIZE 
FRACT I ON 

__ 
CUHULAT I V E  I 

S .  % \JT. 2 A S H  % s. % 

0.36 94.7 26.9 0.36 A . D . B .  

0.36 94.7 27.1 0.36 D . B .  

65M x 0 

F . S .  I .  

7 
f" 

--____ 

__  P2 D I L A T A T I O N  T E S T  
0 id 

COAL 
S O F T E N I N G  MAX.  D I L .  M A X I M U M  NAX I Hu t1  
TCMP."  ("C) TEMP. ( " C )  CONTR. 2 D I L .  % G .  N O .  

.07 40 7 449 13 - 10 0.727 

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

S. G .  
f- 

- 1 . / I0  

1.40-1 .so 

1 .50-1 .60 

+ 1  .Go 

---__ 
67.0 A . D . B .  

~~~ 

17.8 j 17.6 64.6 0.40 1 66.9 D . B .  

4 70.4 A . D . B .  28.0 7.9 
6.9 

. ,  , --. / 

28.2 70.3 7.9 D . B .  

70.8 100.0 26.5 / \ A . D . B .  

71 .I 100.0 26.7 D . B .  

Birt I e y Engineering 
Siibc,diary 01 Great West Steel hdiJSt l ieS 





Warnock Hersey Professional Services Ltd. 

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

43.1 __ _- 
_ -  35.8 20.7 43.5 

*35.5 20.6 

CORE SPWFL-E  A N A L Y S I S  

S.% H . G . I .  RE MARKS^ 
0.66 80 .9  A i r  Dried Basis 

0.66 - - -  D r y  Ha_c,ts 

H o l e  N o . .  DM - 25 - 1 L a b .  No. 77 - 1019 Date. February 20, 1977 

82.6 

82 .6  

17 .4  

17.4 

.A_ 

__ 

t iEAD RAW A N A L Y S I S  I 

0.7 

- - -  

0 . 8  - 

- _ _  

35.8 

36 .0  
____ 

25 .5  

25.7 

Size 
Fraction 

82 .6  35.8 0.65 A . D . B .  i, -I ___ -.------- 0.65 

0 .65  82 .6  36 .0  0.65 D.B. 

0.77 1oo.c  34 .0  0.67 A . D . B .  

0 .78 100.0 34 .2  0.67 D.@.  

x 65n 

55m x 0 

T- 

SIZE / RAW ANALYSES I 

Wt. % R . M . %  ----I--- CUMULATIVE 
A s h %  1 S. % 1 -  

wt. % I Ash% 1 S. % 

_I- 
S. G .  

S I N K  - FLOAT ANAILYSIS: 2'' x 65 h". 

1 Cumulative I I I 

27 .2  62.9 0 .88  24 .8  9.1 I A . D . 6 .  _ ~ _  . . __ 
27.4  63.4 0.89 2 4 . 8  a .2  ! 0 . 6 .  

--___. 24.8  62 .0  0.82 44 .2  __ S . 5  A . D . B .  

_ _ _  53.3- 12.4 A . D . B .  

- 25.0  62.6 . 0 .83  44.2 9.6 D . B .  __ -- 
- - -  - - -  

- 

53.3 1 2 . 5  D . E .  

L -100.0 , 36 .5  D.9 .  

_ - -  - - -  - _ _  

- -  - 1 QoLL--~-.- 36.2 A.D.H .  - - -  - _ -  
- - -  - _ -  _ _  



___ 

BIRTLEY ENGINEERING (CANADA) LTD. 

Title Date 

Drawn 
RUHR DILATOMETER TEST 

I 



b 
Wa rnoc k-RTsey Professiono I Services Ltd. 

_______-. __ ___ 

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

0 . 9  28.3 23.4 47.4 0.95 

0.96 - - -  29.5 23.6 ' 47.9 

CORE 5Alv"F-L-E ANALYSIS ELCO WINING LTD 

Hole No. .DH T 25 - 2 Lab. No.: 77 - 1020 Date. February 21, 1977 - 

H . G . I .  REMARKS,. 

130.8' A i r  Dr ied Basis 

- - - Dry Basis 

I HE-AD RAW ANALYSIS I 

R . M . %  
CUMULATIVE i 

A s h %  S. % - 
wt. % P s h %  s. % 

I 

SIZE / RAW ANALYSES I 

0.8 

- - -  

0.8 
- - -  

wt. % I Size 
Fract ion 

29.6 0.91 - 75.4 29.6 0.91 A.D.B, 

29.8 0.92 75.4 29.8 0.92 D.B. 

19.5 1.06 100.0 27.1 0.95 A.E.B. 
19.7 1.07 100.0 27.3 0.96 D.B. 

I 1 i I I t  

SINK - F L O A T  ANALYSIS-  2'' x 65 V. I 



Y 
itle 

RUHR DILATOMETER TEST 

Lab. N O  8282 Date Feb/77 

Cl ient :  Warnock Hersey  

Sample Iden t i f i ca t i on :  77-1020 

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

So f ten ing  Tempera tu re  "C:  362 

Max.  Di la ta t ion Temp. "C :  4 3 1  

Contract ion "lo : 

Di la tat ion % :  

Fina l  Temperature " C :  

G. F a c t o r :  

Date 

Drawn 



Warnock Hersey Professional Services Ltcl. 

a 

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

23.7 49.3 0.80 103.8 0.7 26.3 
- - -  - - -  26.5 23.9 49.6 0.81 

I 

4 

CUMULATIVE wt. % R . M . %  A s h %  s. % Size 
Frac t i on  wt. % A s h %  s, % 

0 . 8 0  85.3 0.6 27.8 0.80 85.3 27.8 

28.0 0.80 85.3 28.0 0.80 85.3 

14.7 0.7 16.2 0.93 100.0 26.1 0.82 

- - -  1 16.3 0.94 100.0 I 26.3 [ 0.82 14.7 

_ _ -  %IT x 65m - 

65m x 0  I 

ELCO MINING L T D .  

I 

A . D . B  

D.B. 

A . D . E  

D.E: 

CORE SPNF’LE ANALYSIS 

Cumulative 
\h’t.% R . M % A s h  % V.M% F . C %  S.% wt. ”/c Ash %* 

52.4 0.8 

52.4 - - -  4.2 34.9 60.9 0.88 52.4 4.2 

7 .0  0.8 14.9 25.1 58.2 0.85 59.4 5.5 

7 . 0  - - -  15.0 25.3 59.7 0.86 59.4 5.5 

5.3 0.8 23.2 - - -  - - -  - - -  64.7 6 . 9  

5.3 - - -  23.4 - -  - - - -  - - -  64.7 6.9 

4.2 34.6 60.4 0.87 52.4 4.2 ___ 

100.0 28.3 

35.3 - - -  67.9 - - - , - - - - - - 100.0,  28.4 

_ - -  - - -  35.3 0.8 67.4 - - -  
r- 

Hole No.. DH - 25 - 3 Lab.  No.:  77 - 1021 Date- February 21, 1977 

A . D . B  

D.B.  

A . D . B .  

D.B.  

A . D . B .  

D.B.  

A.D.B. 

, D.B. 

-- 

Softening Max.  Dtl. 

Temp.(OC) _. Temp.(OC) 

HEAD RAW ANALYSIS 

: Maximum Maximum 
Contr .  % Di l .  ”/o 
___._ - _ _  __ 

0.007 365 c 

__ 
REMARKS 

A i r  Dr ied Basis 

Dry Basis 

1.084 437OC 19% 256% 
____ 

S. G .  

-1 .40 

I .40-1 .50 

1 . 5 0 - 1  .60 

+1 .60 



1 
.,---- 
I l l  Lab. NO. 8203  Date Feb/77 

Client : 13 Warnock Hersey  
I 

Sample Identi f icat ion: 77-1021 

Star t ing Temperature " C :  350 

Sof ten ing Temperature " C :  

Max. Dilatat ion Temp. 'C:  

Contraction : 

Dil a t a t  i o n  

Final Temperature " C :  

% : _ _ _ _ _ _ _ ~  

Factor :- 

O/O 

300 

< 

250 

200 

I50 

I00 

5 0  

0 

/-.-- 
BIRTLEY ENGINEERING (CANADA)  LTD. 

, . . . -  

Drawn 
RUHR DILATOMETER TEST 



Warnock Hersey Professional Services 1-td. 

__ -.-__~_____- I 

SIZE / RAW ANALYSES 
1 

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

21 . 8  0.86 83.4 21.8 83.4 0.6 

83.4 - - -  21.9 0.86 83.4 21.9 0.86 D.B. 

1t5.6 0.7 13.0 0.92 100.0 20.3 0.87 A . D . B .  

16.6 

Size 

F rac t i on  Wt. % A s h %  S .  % 

277 x 65rr - -  

J 

A.D.6, -- 

65m x 0 
100.0 20.4 0.87 D.B: 13.1 0.93 - _ -  

I 

SINK - F L O A T  ANALYSIS:  v7  x 65 W. 

4.7 

4.8 

15.2 

15.3 

22.4 

2 2 . 6  

64.8 

65.4 

5 .  G.  

39.1 55.2 

39.q 55.6 

24.C 60.0 

24.4 60.3 

- -  - - -  

- -  - -- 
_ _  - _-  

- -  - - -  

I 55.31 1 . 0  1 Q3 

1.04 

0.79 

0.80 

_ _ -  

- - -  
- - -  

55.3 4.7 A . D . B .  

55.3 4.8 I D.B.  

68.5 6.7 A . D . B .  

68.5 6.8 

75.9 8 .2  A . D . B .  

D.B. 

75.9 8 . 4  D . B .  

100.0 21.9 A . D . B .  
I 

1 .40-1 .50 1- 
13.2 - - - 

-1 .40 
55.3 

1 7 . 4  0.8 
1 .50-1 .60 1- 

- - 

~ +1 .60 --- 

____ 

E S . 1 .  Softening Max.  Dtl .  
Coal 

Temp.(OC) Temp.(OC) 
- 

0 
0.043 368 C 432OC 

- 

1 24.1 I - - -  * _- 

- ~ 

1 .071 

Maximum Maxlmurr 
Contr. % D i l .  % 

19% 208% 

A s h %  I 1  V.M% F.C.7 



- 
' 1  

BIRTLEY ENGINEERING (CANADA)  LTD. 

Date T i t l e  

, I  

Lab. No. 8284 Date F e b / 7 7  
Client t Warnock Hersey 

Sample ldenti f  icat  ion : 77- 02* 

Star t ing Temperature " C :  

Softening Temperature "C:  3 
Max. Dilatat ion Temp. " C :  

Contraction : 

Dilatat ion %: 

Final Temperature "C : 

Fac tor :  

U 

O/O 

300  

< 

250 

200 

I50 

I00 

5 0  

0 I 
RUHR DILATOMETER TEST 

Drawn 

I 



R.Ni.%’ A s h %  V.M.% F.C % 

0.9 28.0 22.4 48.7 

- - -  28.2 22.6 49.2 

S.% l-i . G .  I .  REVARKS 

0.64 91 .3 A i r  Dried Basis 

0.65 - - - Dry  Basis 

x 65 n-: 

65m x 0  

81 .3 0.7 29.6 

29.8 81 .3 

0.8 18.1 . 18*7 
18.2 18.7 

- 
- - -  

- - -  

0.65 

0.65 

0.68 
0.68 

81.3 29.6 0.65 

81.3 29.8 0.65 

100.0 27.4 0.66 

100.0 27.6 0.66 

- - -  

- - -  
100.0 29.8 A.D.B .  

100.0 30.0 D . 8 .  

Warnock Hersey Professional Services Ltd. 

ELCU MINING LTD. (.(mi : - , ~ ~ W I J L E  ANALY/C-IC- 

Hole No: DH 25 - 5 Lab. No. 77 - 1023 Date. February 21,1977 
__ I_.-___-- 

I HEAD RAW ANALYSIS 

SIZE / HAW ANALYSES 

Wt. % R.M.% A s h %  
Fraction Size I I I CUV.U LAT IVE 

Wt. % I A s h %  1 S .  % I -  s. % 

A.D.B 

D.B.  

A .  D. B 

SINK - FLOAT ANALYSIS: 2’’ x 65 W. 

A s h %  V.M.% F . C %  TT-ixTL 5 .  G .  

0.781 53.2 4.1 1 A . D . 6  
-1 :40 

24.3 61 .9 

0.79 I 53.2 4.1 I D . B .  

I .40-1 .50 

1 .50-1 .60 

+1.60 

, 23.6 I -----I - - - 
- - -  i 23.9 

_____ 

___ x 65 m FLOATS @ 1 - 5 0  S.G., A.D.B.  __ . 
DILATATION TESTS 

. G. No. 

1 .065 

~ _ _ _ _  

- 

F . S . I .  Softening Max. Di l .  Maximum Maximum 

8% 0.022 22% 132% 
-- 

. ~- .- __ -- ____ 



1 
Lab. No. 8285 D a t e  Feb/77 

Client: Warnock Hersey  

Sample Identi f icat ion: 

Star t ing Temperature " C :  

Softening Temperature " C :  

Max. Dilatat ion Temp. OC: 

Contraction o/o : 

Dilatat ion o/o: 

Final Temperature " C :  

G. Factor:- 

BIRTLEY ENGINEERING (CANADA) LTD. 

T i t l e  

RUHR DILATOMETER TEST 

Date 

Drawn 



. --- , 

Warnock Hersey Professional Services Ltd.  

____-- 

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

28.8 20.4 50.0 0.64 98.2 A i r  Dr i ed  Basis 0.8 

_ - -  29.1 20.6 50.3 0.64 - - -  D r y  Basis 

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

85.5 0.6 31 .2 

- 85.5 - - -  31 . 4  

14.5 0.6 18.6 

- - -  18.7 14.5 

7“ 

I 
I 

CURTULAT IVE 
S. % 

0.62 85.5 31 .2  0.62 A . D . B .  

0.62 85.5 

0.78 100.0 29.4 0.64 A.D.B.  

0.78 100.0 I 29.6 0.64 D.B: 

wt. % A s h %  s.  % 

31 . 4  0.62 D . 6 .  

I SIZE / RAW ANALYSES 1 

Wt.% 

Size 
Fract ion 

x 65 m 

R . M %  A s h %  V.M.% F.C:d I 

65m x 0  

S.”/d 

0.90 

0.91 

Cu mu1 a t  ive 

w. ”io A s h %  

48.0 3.6 A . D . B .  

48.0 3.6 D . B .  

S .  G .  

7.2  

7 . 2  

3 .9  

3.9 

40.9 

40.9 
t 

-1 :40 

0.7 10.9 24.1 

11.0 24.3 - ._ 
- - -  

0.8 24.7 - - - 
- - -  24.9 - - - 

0.9 67.1 - - -  
- - - 67.7 - - -  

I .40-1 .50 

1 .50-1 .60 

tl .60 . 

48.0 1 0.7 I 3 .6  I 29.6 I 66.1 

48.0 I - - -  I 3.6 129.8 166.6 

64.3 

64.7 

x 65 IV’ 

0.81 55.2 4.6 A . D . B .  

0.82 55.2 4.6 D . B .  

- - -  I 59.1 I 5.9 I A . D . B .  

- - -  100.0 30.9 A . D . B .  

- - -  100.0 31.2 D . S .  

~ _ _ _ _ _ _ _ _ _ ~  

__ 

COMF30Sl TE FLOATS @ 1.50 S.G., A . D . B .  - __-__ 

DILATATION TESTS 

ES.1. Softening Max. DtI.  Maximum MaxLmurr 
Coal 

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

19% 237% 1 .071 9 437OC 



Date Feb/77 
I 
Lab. No. 82% 

Client : Warnock Hersey  

Sample Identi f icat ion: 7 7 - l o Z 4  

Star t ing Temperature "C:  

Softening Temperature "C:  

Max. Dilatat ion Temp. " C :  

Cor t ract ion : 

Dilatat ion "A: - 

Final Temperature "C : 

If 
350 

3 74 
437 

19 

237 

- 
- 

- 
- 
L 

- 

r i l l e  

1.07 
G. Factor:- 

Date 

f 

O/" 

300 

< 

250 

2 0 0  

150 

I00 

5 0  

0 
- __- 

-. . 

.I 

RUHR DILATOMETER TEST l----- Drawn 

I 



. 

- 

7°F 

Warnock Hersey Professional Services Ltd. 

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

0.7 25.8 22.0 51 .5 0.59 98.2 A i r  Dr ied Basis  

- - -  26.0 22.2 51 . 8  0.59 - - -  D r y  B a s i s  

r 

wt. % 

83.0 

83.0 

14 

0.59 D.B. 

CUIVU L A T  IVE 
R . M . %  A s h %  S .  % - 

Wt. % A s h %  S.  % 

27.9 0.59 83.0 27.9 0.6 

- - -  28.1 0.59 83.0 28.1 

CORE SAMPLE ANALYSIS ELCO MINING LTD. - 

Hole No. - DH - 25 - 7 Lab. No. : 7'7 - 1025 Date. February 21 1977 -- 

17.0 

17.0 
65m x 0 
- 

I HEAD RAW ANALYSIS I 

I 
0 .6  13.0 0.68 100.0 25.4 0.60 A . D . B .  

- - -  13.1 0.68 100.0 25.6 0.60 D.B: 

Wt.% 

57.5 

57.5 

5.0 

5 . 0  

4.1 

- 
SIZE / RAW ANALYSES 

4 1 1 I I 1 

R . M 2  

0.8 

- - -  

0.7 
- - -  

0.9 

Size 
Fraction 

A s h %  

3.9 

3.9 

13.4 

13.5 

23.6 

Z1I x 65m 

V.M.% F.C.% 

27.0 68.3 

27.2 68.9 

25.2 60.7 

25.3 61.2 
- - - - - - 

0.77 

0.78 

Cu mu1 at ive 

wt. "/o A s h % ,  

57.5 3 . 9  A . D . B .  

57.5 3 . 9  D . B .  

5 .  G .  

0.73 

0.74 
- - -  

- - -  
- - -  

- - -  

-1 :40 

62.5 4.7 A . D . B .  

62.-5 4.7 D . B .  

66.6 5 .8  A . D . B .  
I 

66.6 5 .8  D.E. 

100.0 27.3 A . D . B .  , 

100.0 27.5 D . 3 -  

I .40-1 .50 

1.50-1.60 

+1.60 
L ,  

S I N K  - F L O  

%-p 
33.4 - - -  

T ANALYSIS: p x 65 N! I 

COMPOSITE x 65 rn F L O A T S  @ 1.50 S . G . ,  A .D .B .  - - _____ 
DILATATION TESTS 

F . S . I .  Softening Max.  Di l .  Maximum MaxLmum : 
G. No. 

1.078 
- 

9 20% 229% 
-__ 

- - -- -- ---- - 



G. Factor :  1 .07 j f  

J 
Lab. No. 8287 Da!e F e b / 7 7  

Client: Warnock Hersey 

Sample Ident i f icat ion:  77 
Star t ing Temperature "C: 

Softening Temperature "C:  3G8 
Max. Dilatation Temp. "C: 437 
Contraction "A : 

Dilatat ion %: 

Final Temperature "C : 

O/O 

100 

c 
?50 

i ' 0 0  

I50 

00 

5 0  

0 

-~ _____-- 

BIRTLEY ENGINEERING (CANADA)  LTO. 

I Date  

Tit le 

Drawn 
RUHR DILATOMETER TEST 

I 



~ ---___ l-.l - 

Warnock Hersey Professional Services Ltd. 

HEAD RAW ANALYSIS 

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

0.6 17.8 23.8 57.8 0.85 96.2 A i r  D r ied  Bas is  * 

ELCO MINING L T D .  CORE SAMPLE A N A L Y S I S  

Hole N ~ .  . DH - 25 - 8 Lab.  No.: 77 - 1026 Date. Februa ry  21,1977 - 

SIZE / RAW ANALYSES 

Wt. % R . M . %  A s h %  S.  % -. 
4 F 1 -  

CUW.ULAT1VE Size 
Fraction Wt. % P s h %  s. % 

84.8 0.5 17.7 0.79 84.8 17.7 0.79 A.D.B.  p x 65 m -  - 
- - -  17.8 0.79 84.8 17.8 0.79 D.B. 84.8 

15.2 0.6 12.4 0.85 100.0 16.9 0.80 A . D . B .  I 15.2 - - -  12.5  0.85 100.0 17.0 0.80 D.B: 
65m x 0 

I 

I 

V .  C G. Wt.% R . M % ? A s h  % V.M% F . C %  

71.7 0.6 5 . 0  26.6 67.8 

71.7 - - -  5.1 26.8 68.1 

0 . 6  14 .€  24.3 60.5 
9 . 1  - - - 14.9 24.4 60.7 ' 3.7 0.9 24.2 - - -  - - -  

-1 .40 

.40-1 .50 - 9 * 1  

1 .50-1 .60 
3 7  

15.5 1 . 0  72.1 - - -  

- - -  - - -  - - -  24.5 
- - -  

, 15.5 - - -  72.q - - -  _ -  
+l .60 

' Curnu] at ive J 
Wt. "/c A s h x i  S.% 

0.92 71.7 5 . 0  A - D . 8  

0.93 71.7 5.1 D.B.  

0.83 80.8 6.1 I A . D . B .  

0.84 80.8 6 .2  D.B. 

- -  84.5 6.9 A . D . B .  

84.5 7 . 0  D - e *  _ -  

100.0 1 7 - 0 1  A . D . B .  - -  

- -  100.0  17.2 D.S. 



I 
Lab. N O .  8288 Date Feb/77  

Client I Warnock H e r s e y  

Sample Identi f icat ion: 77-1026 

Star t ing Temperature " C :  350 

Softening Temperature "C: 362 
Max. Dilatation Temp. "C :  

Contraction Yo : 

Dilatat ion %: 

Final Temperalure "C : 

G. Factor :  I # f .088 

A ii 
EIRTLEY ENGINEERING (CANADA) LTD. 

r i l l e  

RUHR DILATOMETER TEST 

Date 

Drawn 



I -  

R.M.% Ash% V.M.% F . C . %  S.% 
0.7 25.9 21.3 52.1 1.02 

- - -  26.0 21.4 52.6 1 .03 

_-_- - .- 

Warnock Hersey Professional Services Ltd. 

H .G. I .  REMARKS 

80.2 A i r  Dried Basis 

- - - Dry Basis 

ELCO MINING LTD. 

Ash % 

w‘ 

CUWULATIVE 
S. % 

Wt. % I A s h %  

Hole No.. DH - 25 - 9 Lab. No. : 77 - 1027 Date. February 21, 1977 -- 
- I __ __ ____ __--- - 

I---- HEAD RAW ANALYSIS 

x 65 m 76.2 0.6 - - 

76.2 0-- 

Size 
Fraction 

I Wt. % 1 R . M . %  

29.0 
29.2 1.02 D.B.  

1.01 76.2 29.0 1.01 
10.2 76.2 29.2 

- - -  65m x0 
1 1  .6 
11.7 

I 
10.6 100.0 24.9 1 TO2 A .  D. 6. 
10.7 100.0 25.0 1 .03 D.E: 

50.6 

50.6 

0.7 3.3 27.1 68.9 

- -  - 3.4 27.3 69.3 
I 

5 .  G .  

1.02 

1.03 
-1.40 

50.6 3.3 1 A . D . B .  

50.6 3.4  1 D .B .  

.40-1 .50 
0.79 

1 .50-1 .60 

A . D . B .  56.3 3.9 

$1.60 
L-- 

5.7 - - - I 9.2 

SINK - FLOAT ANALYSIS: 2’’ 

26.5 64.3 

I I I I 

Softening Max .  Di l .  Maximum 
Temp.(%) Temp.(OC) Contr. % 

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

0.009 377E 13% 
_______ 

Maximum 
D i l .  % G. No. 

187% 1 .069 

- 

- 

5.7 1 0.7 I 9.1 I 26.3 I 63.9 
I I I 1 

x 65 h” 

1 Cumulative I 

0.80 1 E133:: 1 4; 1 D . B .  1 
- - -  A .D .B .  

60.7 4.9 D.B.  - -- 

- - -  1100.0 I 29.9 1 D . 8 .  I 



I 
L a b  NO 8289 Date F e b / 7 7  

Client Warnock Hersev  

Sample Iden t i f i ca t i on :  77  - 1027 

S ta r t i ng  Tempera tu re  " C :  3 5 0  

So f ten ing  Temperature " C :  3 7 7  

Max.  Di la ta t ion Temp. " C :  437 
Contract ion "A : 13 
Di la tat ion %: 187 

Fina l  Temperature " C  : 
G. F a c t o r :  1.069 

r i f l e  Date 

RUHR DILATOMETER TEST 
Drawn 

I 



E L C O  t41NIP iG  L T D .  

R . M .  % A S H  % V . M .  y6 F . C .  % s .  2 H . G .  I .  

0.7 19.0 24 .6  55 .7  0.74 75 

19.1 24.8 56.1 0 .75  --  

CORE SAMPLE r \ l d A L Y S  I S 

REMARKS -, 

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

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

C U M U L A T  I \IE 

S .  G .  WT. 2 R . M .  %, A S H  % V . M .  8 F . C .  2 S .  2 WT. % A S H  2 
71.1 0 .8  4.5 26.6 68.1 0.82 71.1 4.5 

6 .3  0 .8  22.1 23.3 5 3 . 8  0.67 77.4 5.9 
6 . 3  22.3 23.5 54 .2  0 . 6 8  77.4 5 . 9  
2 . 7  0.8 30.1 / 80.1 6 .7  

30 .3  80.1 6.8 

19.9 0.9 71.5 / \ 100.0 19.6 

+ 1 * 6 0  1 9 . 9  72.1 \ 100.0 19.8 

-1 .40  . 71 . 1  4.5 __-- 71.1 4.5 26.8 6 8 . 7  0 .83  

1.40-1.50 

\ / 1 . 5 0 - 1 . 6 0  2 .7  

~~ ~~~ ~~ ~ ~- 

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

SOrTCN I N G  M A X .  D I L .  MAX I HUM 
T E M P .  ( " C )  T E M P .  ( " C )  C O N T R .  % 

371 440 19 

S I ZE 
F R A C T  I ON 

-_ 
M A X  I MUt1 
D I L .  2 G. N O .  

9 7  1.061 

1/4" x 6 5 M  

6 5 M  x 0 

C U M U L A T I V E  
1 1 

If- 

1 
A . P . R .  

D .  I { .  

A . D . B .  

__  . . - 
~- 

A . D . B .  %=I 
A . D . B .  I 
D . B .  I 

~~ 

C 0 M P 0 S I 1 C I / h "  x 65f4 F L 0 A T S C d p l . l ; O  S.G., 

F . S .  I .  I C O A L  

7 1 .10 

Bir t le y En gin e e ring 
Siihcrrlrarv of Great West Steel Industries 



! 

, 

Date I i i i e  I 



ELCO t41 N I HL LTD. - -  

R . M .  8 ASH % V . M .  YL F.C.  8 s .  % H . G .  I .  

0 .8  17.9 25 .4  55.9 0 . 9 4  

18.0 25.6 56 .4  0 .95  --- 

C O R E  SAMPLE __ N I A L Y S  I S 

DATE : Jan/77 -~ L a b .  No. 8203 HOLE N O .  : DH-26-2 

R E M A R K S  .A 

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

(r 

WT. 2 

69.8  

69.9 
6.5 

6.5 

5.2 

5 - 2  

18.5 

18.4 

14 

CUIlULAT I \IE 

R . M .  % A S H  2 V . M .  % F . C .  8 S .  % WT. 2 A S H  % 

0 . 7  6 9 . 8  5.6 

5 .6  28.6 65 .8  0.93 69 .9  5.6 

' 0 . 7  21.8 25.0 52.5 0.89 76.3 7.0 

22.0 25 .2  52 .8  0.90 76.4 7.0 

0.7 31.6 \, 81.5 8 .6  

31.8 81.6 8.6 

0.9 66 .3  100.0 19.2 
66 .9  / 100.0 19.3 

5 .6  28.4 65 .3  0.92 __ 

\ 1 
/ 

F . S .  I .  

7 1/2 

S .  G .  

SOFTENING M A X .  D I L .  M A X I M U M  M A X  I Mut t  
TEMP. ( " C )  TEMP.  ( " C )  CONTR. 2 D I L .  % 

0 IJ 
COAL 

.(I7 365 439 21 202 
4 

- 1 . 4 0  

1.4071.50 

1 .50-1 .60  

+ I  .60  

D . P .  I - 
A . D . B .  

D . B .  

A . D . B .  + A.D.B. 

D . B .  I 

C 0 F1 P 0 S I 1' E 1 / 4 "  x 65M F L 0 A T S @ 1 . 5 0  S . G . ,  A . D . B .  

1 p a I  D I LATAT I ON TEST 

G .  N O .  

1.081 

Bi r t l e  y Eng ineer ing  
Sirhcrdrary of Great West Steel Industries 
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~- 
26.1 63.6 

s .  8 H . G .  I .  R E M b R K S  -, 

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

0 . 9 0  87 
0.91 --  

V . M .  % 

27.6 

28.2 

F.C. % S .  2 W T .  % 

66.1 0.92 86 .2  

67.5 0.94 86.1 

23.0 

23 .2  

57.3 0 . 8 2  89.9 
57.8 0 .83  89.8 

0 . 9  30.4 /I 91.9 

1.2 56.5 100.0 

57.2 100.0 
/ \ 

P 2  
0 id 

* 09 

D I L A T A T I O N  T E S T  

S O F T E N  I NG M A X .  D I L .  M A X  I MUM 
T E M P .  ( " C )  T E M P .  ("C) C O N T R .  % 

368 434 22 

E L C O  f l I N l P i T ,  LTD.  _. .__- 

CORE S A M P L E  / \ l l r \ L Y S  I S 

Lab.  No. 8204 Jan /77  D A T E  : HOLE N O .  : DH-26-3 ________- __- 

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

.H.  8 1 R0.8 

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

A . D . B .  

D . B .  

A . D . B .  

D . B .  

S I N K - F L O A T  A N A L Y S I S :  1 / 4 " x 6 5 M  I 
C U M U L A T  I \IE 

A S H  % WT. 2 
2 . 1  I 4.2 86.2 

86 .1  
A . P  R .  

___ -- -. -_ 
o . I{ . 

-__ 

D . B .  

A . D . B .  

- 1 . 4 0  1 4 .3  

3 . 7  ' 0 . 9  I 18.8 
1.40-1 .SO 

1.50-1.60 

+ 1  . 6 0  

3 . 7  I 19.0 

2 . o  
2 . 0  I 30 .7  1 I 91 .8  5 .5  1 D . B .  1 
8.1 9 .5  I A . D . B .  I 
8.2 9 .7  1 D . B .  I 

C 0 M P 0 S I 1' E 1 / 4 "  x 651.1 F L 0 A T S @ 1 . 5 0  S . G . ,  A . D . B .  
v 

F . S .  I .  

D I L .  2 G. NO.  

7 1/2 147 1.062 
I 1 I 

Bir t le  y Engin e e ring 
Siibsrrlisry o f  Gwat Wpst Stre/  Industries 
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\ 
100.0 7.9 
100.0 8.0 

MAX. D I L .  
TEMP. ( " C )  

440 

MAXIMUM MAX I MUt1 
CONTR. %; D I L .  % G .  N O .  

20 203 1.075 

ELCO M l E l l ! G  L T D .  
~ -.-- 

CORE SAMPLE - APlALYS I S 

Lab. No. 8205 DATE : Jan/77 HOLE N O .  : L H - 2 6 - 4  - ~ _ _ _ -  

f" 
H . G .  I .  R E MA R K S 

A i r  D r i e d  Basis 25 .7  65 .3  1.07 

26 .0  66.1 1.08 D r y  Basis  

I 1.2 1 7.8 

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

CUMULAT I V E  

A S H  8 S .  8 WT. % ASH % s .  2 
S I Z E  I 
F R A C T I O N  R.M. % WT. %; I I 

I I 

7.7 1.10 94 .7  7.7 A . D . B .  

7 .8  1 . 1 1  94.7 7.8 1 . 1 1  

, 94 .7  0 . 8  
1/4" x 6 5 M  

94 .7  

65M x 0 

~ 

11.2 1 .04  100.0 7.9 1.10 A . D . B .  

11.4 1.06 100.0 8.0 1 . 1 1  D . B .  

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

1 CUMULAT I \,E 

s .  2 WT. % 1 ASH % S. G .  WT. '% R.M.  ?;: 

83.6 1 0 .8  I 3 .8  I 26.2 1 6 9 . 2  I 1 .08 1 83 .6  I 3 .8  A .  11. [3 . 
D .  I ? .  

A . D . B .  

- 1 . 4 0  83.6 

1 .40-1  .SO 9 .2  1 I 18.3 1 21.4 1 6 0 . 3  

1 .50 -1 .60  %I A . D . B .  3.3 1 0 .8 1 61.9 1 Y' 
+ I  .60 

I I / I  

3.3 1 I 62 .4  1 

1 C 0 M P 0 S I 1' E 1 / 4 "  x 6511 F L 0 A T S @ 1 .50 S . G . ,  A . D . B .  

F .S .  I .  
P Z  
0 14 

COAL 

D I L A T A T I O N  T E S T  

SOFTEN I NG 
TEMP.* ( " C )  

371 

Birt le y Engineer ing 
Subrtr l rary  o f  Greal West Steel Industries 
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CORE SAMPLE APIALYS I S _-- 

t 1 E A D  R A ' Y  A N A L V t i  I S 

R . M .  8 A 5 t i  V . M .  F .C .  8 s .  2 H . G .  I .  REMARKS 

A i r  D r i e d  Basis 0.8  16.6 24.3 58.3 0.80 94 
16.7 24.5 , 58.8  0.81 -- Dry Basis 

f"' 

S .  G .  

- 1 . 4 0  

1.40-1 . so  

1.50-1.60 

+1.60 

6 

C U I t U L A T I \ J E  

WT. 8 R . M .  % ASH 8 V . M .  7; F.C.  8 S. 7; WT. 8 ASH % 

A . D . R .  
- ~ -__-_ 76.4 1 . 3  4 .3  25.5 68.9 0.85 76.4 4 . 3  

76.3 4 . 4  25.8 69 .8  0.86 76 .3  4 . 4  D . 13 
-__ ----- - 

3.2  0 . 8  17.7 21.8 59.7 0.64 79.6 4 .8  A . D . B .  

3 . 2  17.8 2 2 . 0  60.2 0.65 79.5 4.9 D . B .  

1.8 1.5 26.7 / 81.4 5 . 3  A . D . B .  

. 8  \ / 27.1  01 .3  5 .4  D . B .  

18.6 1.0 64.2 100.0 16.3 A . D . B .  /' 

18.7 64 .8  / \ 100.0 16.5 D . B .  

. 

D A T E  : J a n / 7 7  Lab .  No. 8206 H O L E  N O .  :- DH-26-5 ____- 

S I Z E  
F R A C T  I ON 

;5M x 0 

S I Z E / R A W  A N A  

WT. X R . M .  % ASH % s .  2 
85.5 0.6 17.0 0.81 

~ 

85.5 17.1 0.81 
14.5 0 .8  18.2 0.75 
14.5 I 18.3 I 0.76 

L Y S E S  

I- C 0 M r P  0 S I 1. E 1 / 4 "  x 6 5 M  F L 0 A T S @ 1 .50  S . G . ,  A . D . B .  1 
P 2  D I L A T A T I O N  T E S T  

F . S .  I .  ON 
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 t l  
TEMP: ( " C )  T E M P .  ( " C )  C O N T R .  8 D I L .  % G .  NO.  

COAL 

.06 374 436 18 98 1.056 

Bi r t le  y Engineer ing 
Siit~crrirarv 01 Great W ~ s t  Steel Industries 



its. No. 8206 - D a t e  J a n  28,  1977 . - - 

Clien: : 

Sample Ident i f icat ion:  

S tc r t i ng  TemperciGre oC:  

Sof ten ing Tempera iure "C:  

Max. Di la ta i ion Temp. O C :  

Contrcct ion o/o : 

Dilata:ion %: 

Fincl TernperaTure "C : 

E L C O  M I N I N G  LTD. 

! 

I 
i i 

-- -- -- . .  
...-- - . . - -  - ~ . 

i 
I-. 



r 

R . 14 . ?, 

H E A D  R A ' ; I  A N A L Y ! ,  I S 

R , H .  % AS11 2 V.11.  % F . C .  23 s .  8 H . G .  I .  R E MA R K S< 

109 A i r  D r i e d  B a s i s  0.8 19.6 2 6 . 8  52 .8  1.18 
Dry B a s i s  1.19 --- 

65M x 0 

c 19.8 27 .0  53 .2  

E / R A 1.1 A N A L Y S E S 

0 

- 1 . 4 0  

1.40-1 . S O  
1.5  

A N A L Y S I S :  1 / 4 "  x 6 5 ~  

CUIIULAT I LE 
V . M .  8 F . C .  2 S .  % WT. 8 ASH 2 

78.9 3 .6  A . n  [i. -- _- - -_ - - - __ - 3 1 . 3  63 .2  1 .20  

31.9 6 4 . 4  1.22 78 .8  3 . 7  0. 13 - --__ _--_I I_ - - _ _ ~  

27.4 52.5 1 . 3 3  80 .4  3.9 A . D . B .  

27 .7  5 3 . 0  1 .34  80.3 4 .0  D .  0 .  

/ 82.1 4.5 A . D . B .  

/ \ 100.0 16.2 A . D . B .  

/ 
82.0  4.6 D . B .  - 

\ 100.0 16.6 D . B .  A 

1.50-1.60 

18 .0  

r u_-*- 

C 0 11 P 0 S I 1 L I / ' + ' '  x 65t4 F L 0 A T S 0 1 .50  S . G . ,  A . D . D .  
-__ 

P!& DILATATION TEST 

(IiJ SOFTENING M A X .  D I L .  M A X I M U M  M A X  I M U t l  
F.S. I .  

TEMP. ( "C)  TEMP. ( " C )  CONTR. 2 D I L .  % G .  N O .  
~ .__ __-, 

8 .02 3 74 429 9 195 1.067 

R . M .  2 

1.9 

-_ 
1 . o  

0.9 

114 d 

1.5 

AStI 2 

3.6 

3 . 7  
19.1 

-__I_ 

19.3 

33 .5  

33 .8  
70.1 
71 . 2  

Bir t le y Engineering 
Si/l~ctdrarv of Greet West Steel Industries 
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H E A D  R A ' i I  A N A L Y ! )  I S 

/ ? , I ? .  8 AS11 2 V . M .  y4 F . C .  p s .  % H . G .  I .  REMARKS , 

A i r  D r i e d  B a s i s  0.9 4.7 31.7 62.7 0 .98  75 
4 .7  32.0 6 3 . 3  0 .99  - -  D r y  B a s i s  

S .  G .  

- 1 . 4 0  

1.40-1 . s o  

WT. % 

. 95 .9  
95.9 

0 .7  

0 .7  

33.5 

33 .8  
97.2 3.0 

/ 9 7 . 2  3.0 
/ 

+ 
c o r.1 P o s I 1 E WP x 634 F L o A T s 1.50 s . G . ,  A . D . B .  

___ P 2  D I L A T A T I O N  T E S T  

S O F T E N I N G  M A X .  D I L .  MAXIMUM MAX I Hu t1  
TEMP.  ( " C )  TEMP.  ( " C )  CONTR. % DsIL. % G .  NO. 

F . S .  I .  0 id 

6 1 /2  .02 359 434 22 260 1.087 

ELCO l l l N l ; ! S  L T D .  -- 
CORE SAMPLE ___ ,1PIALY S I S 

Lab. No. 8208 DATE : Jan/77 HOLE NO. : DH-27-2 -____ 

Qh 

S I Z E / R A W  A N A L Y S E S  tr FRACT I ON 

A . D . B .  

D . B .  

A . D . B .  

D . B .  

I S I N K - F L 0 A T A N A L Y S I S :  1 / 4 "  x 6 9 1  

R.M. % 

2 . 7  32.5 64.2 0 .94  

2 .7  32 .7  64 .6  0 .95  

0 .6  

' 0 . 8  22.0 1 2 4 . 9  I 52 .3  1 0 . 8 4  96,6 12 .8  
22 .2  1 2 5 . 1  I 52.7 10 .85  I 96.6 1 2 . 8  

~ ~~~~ 

D . B .  

A . D . B .  0 . 8  

D . B .  

64 .3  I I 100.0 1 4 . 7  A . D . B .  0.9 

64.9 I / I D . B .  

6 
Birtle y Engineering 
Sllb<rdtWV of Great Wesf Steel lndustrres 
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H E A D  R A ! . I  A N A L Y 5  I S 

R E M A R K S  -. /?./.I. ASH % V . M .  Y$ F . C .  % s .  % H . G .  I .  

83 A i r  Dried B a s i s  1.5 17.6 28.7 52.2 1.26 
-. 

17.9 29.1 53.0 1 . 2 8  -.. Dry  B a s i s  , 

ASH 0 

C U M U L A T  1 V E  I 

S .  % \ J T .  % 1 A S t i  % I s .  2 

M A X .  D I L .  
T E M P .  ( " C )  

M A X I M U M  
C O N T R .  % 

E L C O  t.1 I N I N G  L T D .  . ___ 
CORE S A / l P L E  / ' \ i l l l L Y S  I S - 

Jan/77 D A T E  : DH-27-3 Lab. No. 8209 H O L E  N O .  : __.___ 

R 1 -  I 

S I 2  

SIZE 
F R A C T I O N  I LIT. 2 1 R . M .  % 

1/411 x 65M 1% 
I 100.0 1 18.4 1 .23  A . D . B .  14.7 I 1.29 

I 

8.5 
5 5 M  x 0 15 .1  1 1 .33 I 100.0 1 18 .7  I i . 2 4  D . B .  

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

f 4: 
7''; 1 23 .2  1 59 .6  1 1 .24 I 74 .71  7.3 __ 

- 74.7 7 . 4  _ _ ~  32.5 60.1 1.25 

21 .0  28.5 49.5 1.31 83.9 8 . 8  

A . D . R .  
.-. - 

__ .- 
A . D . B .  

A . D . B .  

21.2 1 28 .8  I 5 0 . 0  1 1.32 I 8 3 . 9 1  8.9 

1 1 .50-1.60 

~~ - ~ -  

27.1 8 5 . 7  9.2 

27 .4  I 85.7 9 .3  
1 100.01 18.6 A . D . B .  75.1 I . I I 

75 .7  I/ I 1 0 0 . 0 )  18.8 

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

D I L A T A T  I ON T E S T  

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

F . S .  I .  M A X  I t4UM 
D.11. % G. N O .  

433 1 2 3  1.085 267 

Bir t ie y E ng in e e ring 
Suborl tary of Grrat West Sfeel industries 
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- 
H E A D  R A ! . I  A N A L Y 5 I S  

REMARKS ., 
A i r  D r i e d  Basis 
D r y  B a s i s  

s .  8 H . G .  I .  R . M .  % A S H  2 V . M .  ?; F . C .  8 
1 .o 6.1 29.4 63.5 0.91 77 

-- 
i 6.2  2 9 . 7  64.1 0 .92  # 

V . M .  % 

30 .6  

30.8 

2 4 . 7  

24.9 

F . C .  2 S .  2 

66.5  0.88 

67.1 -___ 0.89 

64.2 0 .84  

64 .8  0 .85  

21.7 /I 93.0 

21.9 

66.9 
9 3 . 0  

/"\ 100.0 

67 .4  I 100.0 6 .8  D . B .  

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

I 1 I 1 1 I I 

5.0  1 5 .8 0.92 100.0 1 6 . 3  10.95 D . B .  6 5 M  x 0 I 
S I N K - F L O A T  A N A L Y S  I S :  1 / 4 " ~ 6 5 M  I 

A S H  8 I I W T .  2 

92.1  

92 .1  

92 .8  

WT. 2 

92.1 

92 .1  

R . M .  ?, 

0 .8  

A S H  2 

2.1  

2.1 

S .  G. 

- 1 .40 

1.40-1 .50  

1.50-1.60 

+ 1  . 60  

0.7 0.9 10 .2  

10.3 9 2 . 8  2.2 1 D . 6 .  I 0 .7  

1 .o  2 . 2  I A . D . B .  I 0 .2  

0 .2  2 .2  I D . B .  I 
6.7 1 A . D . B .  I 0.8 7 . 0  

7.0 

1 C 0 I.1 P 0 S I 1- E 1 / 4 "  x 6SM F L 0 A T S 0 1.50 S . G . ,  A . D . B .  I 

F . S .  I .  II D I L A T A T I O N  T E S T  

M A X  I MUt l  
G .  N O .  

.01 357 429 2 3  

Birt iey Engineer ing 
Sdycdrary  of  Grrat  West Steel Industries 
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ELCO MINING LTD. 

C o n t r c c t i o n  Yo : 

D i l a t a l i o n  Yo : 

Final  Temperature " C :  

I 
! 

! 1 
I 

I 

I 

i 

1 
1 
1 

1 

I 
i 
I '  
i 

I 
I 
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ELCO 141Nlb lG  LTD. -. _ . ~  

C O R E  SAMPLE I,EIALYS I S 

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

REMARKS e R.11. % A S H  V . M .  2 F . C .  8 s .  % H . G .  I .  

0 . 9  20.8 25.8 52.5 0 .93  74 A i r  D r i e d  B a s i s  

21 .o  26 .0  53.0 0 .94  --  Dry  Basis 
i # 

P 

3.9 

Lab.  No. 8211 DATE : __ Jan/77  __ _____- DH-27-5 HOLE N O . :  __ 

20.1 1 0 . 9 7  100.0 20.9 I 0 .93  D.B .  

~~ ~ ~ ~ _ _  
I 

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

CUIlULAT I V E  

S .  G .  WT. 2 R . M .  A S t l  2 \ / . M .  % F .C .  S .  2 WT. 2 ASH % 

A . D  n .  
- . ___ - __ . 69 .5  . 0.8 4 .8  30.4 64 .0  1.04 69.5 4.8 

- 1 . 4 0  69 .5  4.8 30.6 64 .6  1.05 69 .5  4 . 8  r) . 13 - ~ ~ _ _ _ _ _  
6.0 0 . 8  22.5 25.2 51.5 0 .96  75 .5  6.2 A . D . B .  

6 .0  22 .7  25.4 51.9 0 .97  75 .5  6.2 D . B .  

4 . 1  0 .8  32.3 / 79.6 7.6 A . D . B .  

4.1 32.6 79.6 7.6 D . B .  

20 .4  0.9 71.4 100.0 20.6 A . D . B .  

1 .40-1.50 

1 .50-1 .60  \ / 

/ 

+ 1 * 6 0  20 .4  72.0 / 100.0 20.7 D . B .  I 

1 F.S. I .  1 c:XJL 
I 

SOFTENING M A X .  D I L .  MAXIMUM 
T E M P . \  ("C) TEMP.  ( " C )  CONTR. 8 

I C 0 I I  P 0 S I 1- E 1 / 4 "  x 65II F L 0 A T S @ 1.5.0 S . G . ,  A . D . B .  
I-- 1 

8 1/2 

I I P 2  I DILATATION T E S T  

.08  356 435 22 

M A X  I MUt1 
D IL .  % G .  N O .  

266 1 1.092 1 
Birtle y Engineering 
.Sd i<rr i rary  of Grrnt  West Steel Industries 
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Warnock Hersey Professional Services Ltd. 

- - 

FJ. . tv .% Ash% V.M.% F.C % S.% H.  G. I .  

0.5 15.5 18.0 66.0 0.62 

- - -  15.5 18.1 66.4 0.62 

I 01 . o 
- - -  

REWARKS 

A i r  Dried Basis 

Dry Basis 

4 1 
CUWU LAT IVE 

Wt. % R . M . %  A s h %  S. % Size 
F r a c t  ion Wt. % A s h %  S. % 

89.6 0.4 15.7 0.64 89.6 15.7 0.64 

- -  15.7 0.64 89.6 15.7 0.64 89.6 
10.4 0.7 12.3 0.70 100.0 15.3 0.65 

% x 6 5  . -  

65 x 0 . -  
I 10.4 I - -  -_ I 12-4 I 0.70 IlOO.0 1 15.4 10.65 I D.E.  

A . D . 6  

D.B.  

A .D .E  

Cu mu1 a t  ive 
S. G. vLt.o/o R . M %  Ash % V.M.% F.C.% S.% wt. Ash %' 

- 

64.9 0.8 5.9 20.7 72.6 0.62 64.9 5.9 A . D . 8 .  
-1 .40 

64.9 - -  5.9 20.8 73.3 

1 -40-1 .50 - 13.2 0.6 ._1_5_6 18.5 65.3 

18.6 65.7 15.7 I 11.6 0.6 23.8 _ _ -  - - -  
- __ 13.2 - - 

1.50-1.60 
23.9 - -  _ -  

10.3 0.6 60.9 - _  _ -  
10.3 - -  ,61.3 - - - - - - 

_ -  11.6 - -  

+1 .60 - 
-.--LA- 

0.62 64.9 5.9 1 D . B .  

0.54 78.1 7.5 A . D . P .  

0.54 78.1 7.6 D.B .  

- -- 89.7 9.6 A.C.B .  

- - -  89.7 9.7 D.E.  

- - -  100.0 14.9 A . D . B .  

- 

- - - ,100.0, 15.0 I D.B .  



-"- I . 

Warnock Hersey Professional Services Ltd. 

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

0 .5  1 1  .6  
- - -  1 1  . 6  17.3 71 . 1  0 .73 - - -  

17.2 70.7 0.78 82.3 

ELCO MINING LTD. CORE SAMPLE ANALYSIS 

H o l e  No: DH 28 - 2 Lab. No.: 77 - 3052 Date. March 25, 1977 - -- 

REMARKS' 

A i r  Dried Basis 

Dry Basis 

__ - - 1 

SIZE / RAW ANALYSES I 
J I 

CUhrU L A T  IVE 
Wt. % R .M.% A s h %  S. % Size 

F rac t t on Wt. % A s h %  S. % - 
90.3 11.6 0.80 A.D.B .  - - 90.3 0.4 1 1  . 6  0.80 

2 x 6 5  ' -  
A 

90.3 - - -  11.7 0.80 90.3 1 1 . 7  0.80 D. B. 

9 . 7  0.6 10.8 0.80 100.0 11.5 0.80 A.D.B. 

9 . 7  - - -  10.9 0.80 100.0 
1 6 5 x 0  - 11.6  0.80 D.B.  

I 

SINK - F L 0 A - r  ANALYSIS. I 

I I I 
S .  G .  I Wt.%l R . M  

I .40-1 .50 

1 .50-1 .69 

+1 .60 

- 1 2 . 3  I 0.4 

6 .8  I 18.6 I 74.1 

66.6 

2 2 . 3  I - - -  I - -  

42.1 / - - - - I  - -  

' 4 2 . 3 ] . - -  I 

x 65 lV 

93.9 

6 . 8  A.D.B .  

6 . 9  1 D .B.  

8.1 A.D.B .  

8 . 2  D.B .  

1 

9.5 1 A .D.B.  

-:-:-193,9 19.6 1 D . e -  

D.S. 

100.0 1 1 . 5  A.D.B .  

100.0 11.6 



Warnock Hersey Professional Services Ltd. 

HEAD RAW ANALYSIS ~ - _  
P.Iv?.% Ash% V.M.% F . C  % S.% H . G . I .  R E N A R K S '  

0.5 25.9 17.0 56.6 0.72 99.6 A i r  Dried Basis  
- 

- - -  25.0 17.1 56.9 0.72 - - -  Dry Bas is  
J 

- --- 4 

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

89.0 0.4 28.0 0.72 

- - -  28.2 ' C.72 

0.92 0.5 15.6 
15.7 0.92 

S i z e  
F r a c t  ton 

- ._ x x 6 5  - -  
0 

- - -  1 1  .z 

, 
CUWULATIVE 

Wt. 7; P s h  % S .  % 

89.0 28.0 0.72 A . D . B .  

89.0 28.2 0.72 D.B.  
I 

100.0 26.6 0.74 A.D.B.  

100.0 26.8 0.74 D.8.  

,'INK - FLOAT ANALYSIS. xTT x 65 rV" 

Cu mu 1 a t  ive 

5 .  G .  %' 
Wt.% R . M % i A s h  % V.M.% F.C.% C . %  wt. "/c 

44.6 0.4 7.2 20.2 72.2 0.82 44.6 7.2 

44.6 - - 7.2 20.2 72.6 0.82 44.6 7.2 D.B.  

15.2 0.5 17.7 18.5 63.3 0.73 59.8 9.9 

15.2 - -  17.8 18.6 63.6 0.73 59.8 9.9 D.B .  

__ 
A .D .B .  

-1 .40 

A.D.B .  1 .40-1 .50 

8.1 0.6 25.6 - _ _  - - -  - - -  67.9 11.7 A.D.B .  

8.1 25.8 - -  

0.6 62.5 - _- - -- - -- 100.0 28.0 A.D.B .  

- - -  62.9 - -- 

1 .50-1 .60 
- _ _  _ - -  - - -  67.9 11.8 D.G. 

- _- - -- 100.0 28.2 D . 9 -  
4 

r 
M a x i m u m  
Contr .  O/o - - 

E - 7 c . I .  

____ 

8% 0.060 
-~ 

M a x i m u m  
D l l .  % G .  No. 

- - -  - 



,-___'- - 

Warnock Hersey Professional Services Ltd. 

F ; . ~ A . %  Ash% 

0.9 31 .O 
_ - -  31 .3 

ELCO WiINING LTD. 

~ _ _ _  -- 

t i  . G . I . H EM ARKS r' V.M.% F . C  % Ic.% 

ir Dried Basis 15.0 53.1 0.35 92.7 A 

15.2 53.5 0.35 - - - Dry Basis 

CORE SPPv'PLLE ANALYSlS 

J 

C U W U L A T I V E  wt. "/o R .M.% A s h %  S. % - -  Size 

Fraction Wt. % A s h %  S .  % 

0.8 32.3 0.38 87.1 32.3 0.38 A.D.B .  - -87.1 2 x 65 
87.1 - -  32.5 0.38 87.1 32.5 0.38 D.6 .  

0.38 A.D.B. 30.8 100.0 -~ 12.9 0.8 20.9 0.42 

12.9 _ _  21.1 0.42 100.0 31 .O 0.38 D.B.  

L a b .  No.: 77 - 3054 Date. March 28, 1977 _ _ _ _  H o l e  No: DH 28 - 4 

51.7 

51 .7 

61.4 

61.4 

65.1 

65.1 

100.0 
100.0 

7.4 

7.5 

8.5 

8.6 

9.3 

9.4 

31.7 

32.0 

, I  SIZE / RAW ANALYSES I 

0. 7 73.6 - -  - _ _  

SINK - FLOAT A N A L Y S I S :  2' 
I I I 

f 

-1 .40 I 51.7 

1 -40-1 .50 

1.50-1.60 

1 

0.9 7.4 19.7 I 72.0 
1;3- 1 7.5 1 1 72.6 

-____ 14.6 67.0 ;,; 1 14.8 1 17.3 1 67.9 
21.3 - _ _ -  

- _ _  121.51 - - - I  - - -  

- _  174.1 J - - -  1 - - -  - 

x 65 

S.% 

0.36 

0.36 

0.32 

0.32 

- - -  

Cumulative 

Wt. '%I Ash % 

A.D.B. 

D.B.  

A . D . B .  

D .B .  

A.D.B.  

D.E.  

A .D .B .  

D. 9. 



""1 

Warnock Hersey Prohsional Services Ltd. 

p./v.% ,Ash% V.M.% F . C  % S . %  

0.4 14.0 17.8 67.8 0.55 

_ - -  14.1 17.8 68.1 0.55 

ELCO MINING LTD. CORE SPWPLE ANALYSIS 

H.  G. I. REPJARKS' 

146.1 A i r  Dried Basts 

- - - D r y  Basis 

f 

CURTULATIVE 
Wt. % R . M . %  Ash% S. % Size 

Fract ion wt. "/o A s h %  s. % 

85.5 0.5 13.2 0.57 85.5 13.2 0.57 

85.5 _ - -  13.2 0.57 85.5 13.2 0.57 
X x 6 5  ' -  

14.5 0.6 12.8 0.54 100.0 13.1 0.56 
- - -  12.8 0.54 100.0 13.1 0.56 

1 6 5 x 0  1 - 14.5 

, 

A .D .B  

D.B.  

A - D - 8  

D.B. 

SINK - FLOAT ANALYSIS. x 65 N 

1 
V.M.% I 

S .  G .  I Wt.%l R . M % A s h  % I F . C $  

-1 . 4 0  

1 .40-1 .50 

1.50-1 .60 
21 .6 

13.3 60.3 
61 .9 

78.4 1 . 1  4.8 

78.3 - - 4.9 

6.1 1 .2 12.9 - 0.45 

0.46 
- - _  

' - -_ 

I - - -  

, - - _  

19.1 67.8 
- - -  - _ _  

A.D.B.  84.5 5.4 

84.4 5.5 D.B. 

86.7 5.8 A.D.B .  

86.6 5.9 D.E. 

100.0 13.3 D - 3 .  
100 0 13 0 A.D.B.  

0.52 1 78.4 I 4.8 I A . D . 6  

0.53 I 73.3 I 4.9 I D .B .  

I 
- --- -. -_ 

~ __ 

r C O M P O S I 7  E 2'' x 65 rr FLOATS @ 1.50 5.G ., A.CI.6. 

DILATATICN TESTS 

Softening M a x .  Dt l .  
Temp. (OC) Temp. (OC) Contr . 

0.015 



__ 
Pi lv .% Ash% 

0.6 34.2 

34.4 _ - -  

_- - __- 

V.M.% F . C  % C . %  H . G .  1 .  KENjARK5' 

14.4 50.8 0.38 95.5 A i r  Dried Basis 

14.4 51 . 2  0.38 - - -  D r y  Basis 

4 

Wt. % R .M.% Ash% Size 
Fract ion 

CUWULAT IVE I 
S. % 

Wt. % Ash % 
I 

X x 6 5  

65 x 0 
- I 

35.2 86.7 0.5 35.2 0.37 86.7 

86.7 - -  35.3 0.37 86.7 35.3 

13.3 0.5 22.8 0.51 100.0 33.6 
13.3 - -  22.9 0.51 100.0 33.6 

~ ---_ * -  

0.51 

0.42 

0.42 - 
- -  
- -  

- -  

- -  

39.3 7.4 f D . B .  

53.7 9.5 A . D . B .  

52.7 9.6 D . B .  

60.1 10.9 A . D . B .  

60.1 11.0 D . B .  

100.0 36.0 A . D . B .  

100.0 36.3 D . S .  

Warnock Hersey Professional Services Ltd. 

ELCO MINING LTD. CORE SPlv'F'LE ANALYSIS -- 

Hole No.. DH 28 - 6 Lab. No.: -- 77 - 3056 Date- March 28, 1977 

SIZE / RAW ANALYSES 

S. % I 

D .  8. 

x 65 lv'. 

---I--- \r\/t.% R . M $  

I 1 

S. G .  

- 39.3 I 0.8 7.3 1 19.0 1 72.9 

7.4 19.1 73.5 

0.51 139.3 I 7.3 I A . D . 6  
-1.40 

I .40-1 .50 66.4 

66.9 

6.4 0.8 1 .50-1 -60 

+1 .60 
c 

39.9 I - - 74.4 I - -  



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

PROJECT: D I L A T A T I O N  T E S T S  +: 

SAMPLE : -8 Mesh, 1.50 S.G. Floats DATE: March 30, 1977 
Compos i t e  

I N I T I A L  

77-3036 

M A X .  
C O N T R A C T "  

% 

20% @ 468" 

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

% 
& 

--- 

Well 
No. G. No. 

L % DH 17- 0.935 406 4 82 30 

22 DIH 1 7-3 396 I 475 1.041 

1.033 

1.080 
~ 

~~ 

DH 17-4 77-3039 1\320 59 

DH 17-5 145 77-3040 

77- 304 1 320 
3\\ 

04 17-6 22 120 I 1.078 
77-3042 1 320 17% E' 453" Dli 22-1 

~ _ - _ _  

Dl i  22-2 _- 
DH 22-3 

.77-3043 I 320 22% @ 460" 

18% @ 464" 

DH 22-4 77-3045 /d 3 

77-3046 ./ 320 

320 

320 

421 I --- @ 471" 

DH 22-5 --- 410 

392 

410 

410 

42 1 

42 1 

424 

~ _ _ _  

_ _ ~  

468 DH 22-6 

21% @ 457" Dl i  22-7 

DH 28-1 

DH 28-2 

4 82 24 320 

320 

32 0 

-~ 

77-3050 21% @ 468" 
~ 

77-3051 19% @ 468" - - -  1 - - -  
16% @ 468" 

- - -  I - - -  

DH 28-3 406 4 75 45 1 1.023 25 

14% @ 464" 

24 

22 
___ . 

DH 28-4 77-3054 I 320 414 I - - -  - - -  I - - -  

DI j  28-5 2 1 0.369 
DH 28-6 - 19 I 0.473 

I d  I 
qUb 

I Zb 

5 Softening Temp., Kaximum Dilatation/Contraction Temp. 

a r e  corrected with f a c t o r  = 6/5 



ELC9 f 4  I I I  I :!G LTII. 

CORE SAI4PLi: iiIlALYS I S 

I i E A D  R A ! I  A F J A L Y ' ,  I S 

R.H. % A 5 H  2 d . 1 4 .  . F.C. 2 s .  2 H.G. I .  REI1ARKS , 
% 

18.8 -- ____ 1 8 . 3  62 .3  0 . 4 0  77 A i r  D r i e d  B a s i s  0 .6  

I Dry Sasis 
18.9 18.4 62 .7  O . ' i O  -- 

4 

r 

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

CUIIULAT I V C  I 
S I Z E  
t R A C T l O N  

1 /4"  x 6 5 M  

65M x 0 

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

N T .  2 R.11. 2: A S H  2 S .  2 \ I T .  A S l i  '/x s .  2 

9 3 . 7  0 . 3  18.6 0.42 93 .7  18.6 0 .42  A . D . B .  

9 3 . 7  18.7 0.42 9 3 . 7  18.7 0 .42  D . B .  
- . 

'?.___m__' 

6 . 3  0 . 7  12.6 0 . 5 4  100.0 18.2 0 .43  A . D . B .  

6 .3  12 .7  0 .54  100.0 1 8 . 3  0 .43  D . B .  

17.1 
+ 1  .Go 

29.3 83 .0  

68 .8  100.0 

69 .4  100.0 

' [I. I,, 

--- 4.82 -  - __- 
6 .5  A . D . B .  

D . B .  6 .5  
8.2 A . D . S .  

8 . 2  D . B .  

18.6 A . D . B .  

18,6 D . B .  d 

Bir t le y E rig in e e ring 
S i i h ~ i d i m  y of Grr ' i f  West Steel Indus~rres  





c 

r - 
I i E A D  R A ! ]  / \ b J A L Y ! )  1 S 

R . M .  2 A5Ii % V . M .  2 F.C. % s .  2 H . G .  I .  R E  MAR I< S 

0 .6  
,' 

A i r  D r i e d  Basis 18.3 17.2 63.9 0 .44  88 
Dry B a s i s  18.4  1 7 . 3  64.3 0 .44  i 

-___-___ 
-- 

CORE S A i l P L C  - -. P,,N/"\LYS I S 

CUPIULATI LE 

S .  2 LIT. % A S H  % 

67 .2  4 . 7  /I.[) n .  
6 7 . 1  4 . 8  I n. 1 

.. ___ - __ __ 0 . 7 0  

_ _ ~  ___ - 0.71 

0.52 76.2 6 . 0  A . D . B .  

0 .52 76.1 6.1 D . B .  

80.5 7 .1  A . D . B .  

80.4 7 .2  D . B .  

100.0 19.0 A . D . B .  

f 

FRACT I ON 

1/4" x 6 5 M  

6 5 M  x 0 

\ 

25.6 

68.1 

68 .9  / 

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

/ 

S I P I , / <  - F L 0 A T A N A L Y S i S :  1/411 x 65i.1 1 

F . S .  I .  

6 

-I 

P% D I L A T A T I O N  T E S T  
0 Id 

SOFTEN I NG M A X .  D I L .  KAX I MU11 MAX I MU11 
T E N P .  ("C) TEMP. ( " C )  CONTR. 2 DIL .  2 G .  N O .  

.07 406 --- 10% @ 440" ---  --- 

67.  1 

9.0 

4 . 3  

4 .3  
1 .50-1.60 

R . M . :6 

1 . 5  

0.9 

1 .2  

1 .2  

~ ~~ 

15.9 1 17.2 I 66 .0  

16.0 1 17.4 I 66 .6  

25 .3  I\ I 

Birtlc v Engineering 
Siih%iritary 01 Grrar West Sreel Indrrstries 





_ _ - _  
i I E A D  R A ' I  A i J A L Y 5  I S 

R . t 1 .  2 A5t l  % V.M. 2 F . C .  2 s .  2 H . G .  I .  KE i4A RKS .' 
A i r  D r i e d  Basis 29. o 1 6 . 7  53 .5  0 . 4 6  74 ___ 0 . 8  

29 .2  1 6 . 8  5 4 . 0  0 . 4 6  -- D r y  Basis 

S I Z  
~ 

SIZE 
R . 1.1 . 2 -- F R A C T I O N  \,IT. 2 ~- 

9 0 . 2  0 . 9  
9 0 . 2  1/4" x 65/1 ' 

i 

ASH '%, 

2 9 . 4  
29 .6  
1 8 . 3  

1 6 5 M  x 0 

CUIIULAT I V E  

S .  2 \.IT. % A S H  2 s .  2 
0 . 4 7  90 .2  2 9 . 4  0 . 4 7  
0 . 4 7  90 .2  2 9 . 6  0 . 4 7  
0 . 4 8  100.0 2 8 . 3  0 . 4 7  

.--I.> 

18 .4  1 0 . 4 8  I 100.0 I 2 8 . 5  I 0 . 4 7  

i 

D.B. 

A . D . B .  

D.B. 

S I i l , K  - F L 0 A T A I\! il L Y S 1 S :  1 / 4 "  x 65t1 
1 

CUI lULAT I \IE 

S .  G .  \IT. R . M .  '' AS" \ I . i l .  2 F.C. k S. 5 LIT. A S H  % 

_- 5 . 8  1 9 . 5  7 3 . 6  0 . 6 8  5 4 . 7  5 . 8  A I )  tl - -- ~ --_ 5 4 . 7  1 . 1  
- 1 . 4 0  5 4 . 7  5 . 9  1 9 . 7  74 .4  0 . 6 9  5 4 . 7  5 . 9  I1 I' 

- - - __ 

A.D.B. 

r 

1.40-1.50 

1 .50-1 .60 

+ 1 . 6 0  

10.1 1.0 1 4 . 3  1 8 . 0  6 6 . 7  0 . 6 0  6 4 . 8  7 . 1  A . D . B .  

10 .0  1 4 . 4  18.2 6 7 . 4  0 .61  6 4 . 7  7 . 2  D . B .  

2 . 9  0 . 7  6 7 . 7  8 . 0  A . D . B .  

2 . 9  
\ / 6 7 . 6  8.1 D . B .  2 7 . 3  ___-_ 

3 2 . 3  0 . 8  71 . 2  , / -. 100.0 2 8 . 4  A . D . B .  

32 .4  71 .8  / \ 100.0 2 8 . 7  D.B. 

- 

F.S. I .  

7 

-_ _ _ _ _  ~ 

__ 1' i D I L A T A T I O N  T E S T  
0 id 

S O F T E N I N G  M A X .  D I L .  I l A X I M U M  i l nx  I i1UI1 
TEMP. ( " C )  TEMP. ("C) CONTR. 2 D I L .  % G .  NO. 
~ - _ I _  

--- --- 9% 0 437" --- . 04  404 



i , 

L i  
ritle 

! i Drawn 
1 

R U K 3  DILATOMETEZ TEST 

I - i 



I i E A D  R A ' , )  < i ! l A L ' ! ' >  I S 

R.11.  8 A S H  2 d . M .  2 F . C .  % s .  2 H . G .  I .  R E MA R I< S 
i 

82 A i r  D r i e d  B a s i s  0 . 8  40.1 14 .2  44 .9  0 . 4 3  - ____-. 

40 .4  1 4 . 3  4 5 . 3  0 . 4 8  -- Dry Basis . 

~~ 

S I 1.1 K - F L 0 A T A N A L Y S 1 S: 1 / 4 "  x 651.; 
C U I l U L A T  I LE 

S .  G .  \*IT. 2 R.E.1. "< AS11 \ / . M .  8 F .  C. 5 S. ? L I T .  S ASH 8 
3 3 . 0  2 . 6  
3 2 . 7  

5 . 3  1 8 . 7  73 .4  0 . 8 6  1 33.0 5.3-- r- A . n r i  . 
5 . 4  19 .2  7 5 . 4  0.88 L 3 2 . 7  5 . 4  - 1 . 4 0  . 

__ __ - 
9 . 6  1 . 1  15 .4  1 7 . 8  6 5 . 7  0 . 5 6  42.6 7 .6  A . D . D .  

9 . 7  15 .6  18.0 6 6 . 4  0 . 5 7  42 .4  7 . 7  D . B .  
1 .40-1 .50  

6 . 9  1 . 2  26 .0  \ // 4 9 . 5  10 .1  A .  D .  B .  
\ / 2 6 . 3  1 49 .3  10 .3  D . B .  

1.50-1 -60 6 . 9  

7 2 . 5  / \ 100.0 41 .6  A . D . B .  5 0 . 5  1 . 1  

5 0 . 7  7 3 . 3  100.0 42 .3  D . B .  

1-L 
F . S .  I .  0 i\l 

6 . 0 3  

- DILATATION T E S T  

S O r T E N  I N G  M A X .  D I L . i l A X  I MUM H A X  IMU11 
T E M P .  ( " C )  T E M P .  ( " C )  C O N T R .  o/, D I L .  % G .  N O .  

--- --- 404 --- 15% @ 437" 

Bir t le y En gin e e ring 
S u l ~ c , r l r n r y  01 Gre.rt West Stee l  lndiistries 



t- 

I 

i?U33 DILATOMETER TEST 
I 

j Drawn 
j 

i I 

I t 

I 



c" 
R . 1 1 .  2 A L I i  7; J . M .  2 F.C .  2 

12.7 16.9 6 9 . 9  
12.8 17.0 . 70.2 

0 . 5  .___-___- 

r- 

s .  2 H . G .  I .  R E  / l A  R K S  

0 . 6 8  75 A i r  D r i e d  Basis 

0 . 6 8  -- D r y  B a s i s  

SIZE 
t R A C T I O N  

1/4" x 65M 

6 5 M  x 0 

i CUIIULAT I V E  

WT. 2 R.tI. '% AS11 2 s .  % N T .  2 A S H  2 s .  % 

8 9 . 6  0 . 8  12.7 0.70 8 9 . 6  12.7 0.70 

8 9 . 6  12.8 0.71 8 9 . 6  12.8 0 .71  

10.4 0 . 6  11.9 0.69  I 100.0' 1 2 . 6  0.70 

100.0 12 .6  I 0 .71 

. 

-__p*-- 

12.0  0 . 6 9  

A . D . B .  1 

r -I 

C 0 f l  P 0 S I 1. E 1 / 4 "  x 65M F L 0 A T S @ 1 . 5 0  S . G . ,  A . D . B .  _--___ 
P 4 D I L A T A T I O N  T E S T  
0 id 

FZAX I MU11 ----I G .  NO. 
SOFTENING M A X .  D I L .  I I A X I M U M  
T E M P .  ("C) TEMP. ( " C )  CONTR. 2 D I L .  2 

F . S .  I .  

-. 

--- --- 3 1/2 .08 41 3 --- 9% @ 443" 
i 

D . B .  I 
A . D . B .  a 
D . B .  1 

__ 
S I ?I Y, - F L 0 A T A N A L Y S i S :  -1/4" x 651.1 

Bi r t le  y Engineering 
Sitt,<rrlrarv of Gtc.jt Wect Steel Industries 





I 

I 
L 

I 

I 

1 
1 Dale I 

WIL-IR DILATOMEYER TEST 
I I Drawn I 

1 I I I 



R.11. 2 A S H  5 J . M .  :$ F.C. 8 s .  2 H . G .  I .  

0.6 26.5 15 .4  57 .5  0 .43  88  
26 .7  15.5 57.8 0 .43  -- 

I S I Z  

R E / 1A R I( S .- 
A i r  D r i e d  B a s i s  
Dry Basis 

--i E / R A W  A P I A L Y S E S  

CUII IJLAT I V E  

AS11 8 S .  2 U T .  % A S H  % s .  % 

S .  G .  

16.7 1 0.52 100.0 26.8 0 .43  A . D . B .  

16.8 0.52 100.0 27.3 0 .44  D.B. 

CUt lULAT I \/E 
LIT.  2; R.M. '< ASH 2 V.11. 2 F.C. ?< S .  2 W T .  X A S H  ?, 

56 .6  2.3 5 .4  18.1 74 .2  0.70 56 .6  5 .4  f l  . I )  [i . 
- 1 . 4 0  

56 .3  

9.9 
10.0 

3.8 

3 .8  

1.40-1.50 

1 . 5 0 - 1  .GO 

2 9 . 7  
+ ' . G o  29 .9  

1 C 0 Pl, P 0 S I 1' E 1 / 4 "  x 6511 F L 0 A T S (3 1.50 S . G . ,  A . D . B .  --- I 

5.5 18 .5  76 .0  0 .72  1 z;:; 1 . 1  15 .7  16.3 66 .9  0 .44  6.9 A.D.B. 
5.5 I r 1 . ' ' 8  -_ - 

15.9 16 .5  67 .6  0.44 66 .3  7 .1  D . D .  
-__ 

70.3 8 . 0  A . D . B .  1 .3  27.3 
/ 

27.7  70.1 8.2 D . 3 .  ____-_ 
1.0  75.0 100.0 27.9 A . D . B .  / \ 

75.8  / \ 100.0 28.4 D.B. 

I i"? I 
1 

ON 
I l A X .  D I L . M A X  I MUM IZAX I I l U i l  

F . S .  I .  sor i CIJ I ~ J G  
T E t l P .  ( " C )  TEMP. ( " C )  CONTR. ?, D I L .  2 G .  N O .  

- - - ~ . .  

- --  --- 3 1 /2  .04 410 --- 9% @ 455" 
J 

- ~~~ 

D I L A T A T I O N  T E S T  

Bi r t ley  Engineer ing 
S t ~ l ~ c d w v  o f  G~c-*#I West Slee l  Industries 



! 

I 

I Date Ti:le 

W E 2  DILATCMETER TEST 
Drawn I 



I 

R .  11. % A5li 2 V . M .  2 

0 . 8  . _ _ _ _ _ ~ _ _  18.3 17.3 
18.4 17.,'4 

___-I 

F.C. 2 s .  2 H.G. I .  K E FlA R I< S 

63.6 0 .41  90 A i r  D r i e d  Basis 

64.2 0.41 -- D r y  B a s i s  

i 

\JT. 2 

88.9 
88.9 
1 1 . 1  

1 1 . 1  

-___- 
CUMULAT I V E  

R . M .  A S t I  2 S .  % N T .  % A S l i  2 s .  2 

1 . 1  18.8 0.43 88.9 18.8 0.43 
0.43 

1 .o  10.8 0 .53  100.0 17.9 0 . 4 4  

10.9 0.54 100.0  18.1 0 . 4 4  

- 88.9 19.0 
-11 -- 19.0  0 .43  

70.5 
71.1 

/ \ 100.0 18.3 A . D . B .  

/ \ 100.0 18.6 D . B .  

F.S. I .  

7 

___~_____ 

-- r) < D I L A T A T I O N  T E S T  
0 id 

COAL 
S O r T E N  I N G  I IAX.  D I L . i l A X  I f1UM N A X  I 1 I U f l  
T E I I P .  ( " C )  TEMP. ( " C )  CONTR. % D I L .  % G .  N O .  

.os 40 7 467 17 - 2  0.920 

S I Z E  
FRACT I ON 

1 /4"  x 6 5 M  

R . D . B .  4 6 5 M  x 0 

S I PJ i< - F L 0 A T A Id A L Y S S :  1 / 4 "  x 651.1 

S. G .  R . F'i . ib 
I I I 

I 
I 

I I t 
5.5  18.1 65.1 0.61 

16.8 16.9 65.5 
16.9 1 7 . 0  66.1 0 .48  

26.3 \ 83.2 

/I . I>  . li . 
. . .. . . .__ __ 

r I .  ill 
. __- __- 

A.D.B. 
D . B .  

A . D . B .  

1.3  
- I . it0 

6 9 . 3  
0 .8  10.3 

1.40-1 .SO 
1 0 . 3  

3.5 0 .8  
I I I 

26.5 I I 83.1 1 7.9 I D . B .  
1 .50-1 .60  3 .5  

16.8 0 . 8  
+ 1  .Go 16.9 

Birt le y Engin e e ring 
S i i h < r r l r a r y  o l  G / r , i t  West S tpe l  Industries 



I 

i I 

I Tifle 
I 



Warnock Hersey Professional Services Ltd. 

F.R/1.% Ash% V.M.% F . C  % S . %  H . G . I .  

0.4 12.1 18.0 69.5 0.54 137.7 
- - -  - -  12.2 . 18.0 69.8 0.54 

REMARKS 

A i r  Dried Basis 

Dry  Basts 

I ! 
CUNULAl  IVE - wt. % R . M . %  A s h %  S.  % 

89.2 0.4 12.1 0.47 89.2 12.1 0.47 

- -  12.1 0.47 89.2 12.1 0.47 89.2 

10.8 0.4 9.9 0.54 100.0 11.9 0.48 

- -  9.9 0.54 100.0 11.9 0.48 

S i z e  
Fraction Wt. % A s h %  S. % 

2 x 6 5  _ -  

1 6 5 x 0  10.8 

- FLOAT ANALYSIS. 

1 

A . D . B .  

D. B. 

A.D.B.  

D.B. 

5 .  G .  I VVt.% 

C u m u  1 at ive 

wt. ”/c A s h %  

78.2 6.3 1 78.2 -1.40 
A . D . B .  

I .40-1 .50 

78.2 

89.3 

89.3 

91.8 
91 .8 

____ 

8.2 I 8.2 $1 .ti0 --- 

6.3 D.B .  

7.1 A . D . B  

7.1 D.B .  

7.4 A.D.6 

7.4 D.E .  

20.4 72.6 

20.6 73.1 
_____. 

12.8 19.3 67.2 - 

12.9 19.4 67.7 

100.0 
100.0 

x 65 

12.8 A . D . B .  
12.9 D.9 .  

S.% 

0.46 

0.46 

0.40 

0.40 

- - -  

w. I 



-- 
F-.W.% Ash% V . M . %  F .C  % C . %  

0.5 17.4 18.0 64.1 0.52 

- -  17.5 18.1 64.4 0.52 

H .  G .  I .  REN'ARKS 

103.1 A i r  Dried Basts 

- - -  Dry Basis - 

__ 
4 I 

Size 
Fraction 

Wt. % R.M.% 

86.5 0.4 
X X X 5  - 

. 86.5 _ -  

13.5 0.5 6 5 x 0  

I I 

CUMULATIVE 
A s h %  S. % * -  

Wt. % A s h %  S. % 
17.5 0.50 86.5 17.5 0-5O A . D . 6  

17.6 0.50 86.5 17.6 0.50 D.B. 

17.0 0.56 100.0 17.4 0.51 A . D . E  

- -  I 17.1 0.56 I 13.5 , D.B.  100.0 I 17.5 I 0.51 

V.M.% F.C.? 
Cumulative 

Wt. % Ash % 
59.6 6.5 A.D.B .  

59.6 6.6 I D.B.  
I 

21.0 0.7 15.2 

87.0 

87.0 

9.7 A.D.B.  

9.8 D.E .  

- _____ . - - .- . -. _ _ ~  ~ - ~ 

x 65 r n  FLOATS @ 1 .50 S.G. , A.D.E.  . 

DILATATICN TESTS 

ES.1. Softening M a x .  Di l .  Maximum lvlaxinur-r 

_____ Temp.(oC) __ ~. Temp.(OC) -~ - . ~~ Cont r .  -~ ~~ % ~ D i l .  .~-  % G. -.-_--I No. 

8 0.01 0 

- I ~ ~ , -  ~ 

Warnock Hersey Professional Services Ltd. 

ELCO V i I N I N G  LTD. CORE S P W I ' L E  ANALYSIS 

LYSIS: ?Q' x 65 lvl I SINK - FLOAT AN. 

P 
Wt.% I '  R.M.%; A s h  % 5 .  G .  S.% 

59.61 1.0 I 6.5 22.3 70.2 

70.9 

0.47 
-1 .40  

59.61 - - I 6.6 0.47 

17.7 1 66.4 0.37 

0.37 
____ 

80.6 1 z3: I A .D .B .  1 
80.6 D.B .  

I .40-1 .50 

I - -  - -  
1 .50-1 .60 

100.0 16.8 A . D . B .  :j 13.01 0.9 64.5 
+I .60 

c 13.0 65.1 - -  

p. 



C L I E N T :  WARNOCK HERSEY 

PROJECT: D I L A T A T I O N  TESTS :t 

SAMPLE : -8 Mesh, 1.50 S.G. F l o a t s  
Compos i t e  

DATE: March 30, 1977 

~ ~~ 

Well 
No. 

I W . H .  
I . D .  N o .  

MAX. 
I L A T  ' N 

-EMP("C)  

MAX. 
CONTRACT" 

% 

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

% 
< 

G.No. 

b H  17-1 I 77-3036 20% @ 468" . 

DH 17-5 7 7 - 3 O h  

4 82 30 0.935 

4 75 22 1.041 

320 I 396 468 26 1.0331 

320 I 385 4 78 27  / 1.080 145 

475 120 1.078 

DIH 22-1 1 77-3042 
~~ 

DIH 22-2 .77 - 304 3 22% @ 460" 

18% @ 464" - - -  

20% I? 471"  

15% @ 464"  

1.045 24 

% I? 457"  

19% I? 468 
_ _ _ ~ -  

16% I? 468" 

4 82 0.968 

- - -  

DtH 28-21 77-3052/ 320 I 424 

DI-l 2l3-31 77-yJ3 4 75 2 5  1.023 

- - -  1 4 %  I? 464'  

320 1 4 1 4  4 4 6  24 2 
__ 

- 19 320 I 406 4 78 22 

4 78 2 6  8 0.959 

DIH 29-9 77-3058 4 7 8  24 2 2  0.996 

5 S o f t e n i n g  Temp., M a x i m u m  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  c o r r e c t e d  w i t h  f a c t o r  = 6 / 5  



- , ., . -w- 

_______ I1 L /1 D R A !I A I4 A L L' 0 I S 

R.I.1. A5li 2 - d . f \ ,  2 F . C .  2 s .  ?> H . G .  I .  P,E/1ARI<S . * 

A i l -  D r i e d  B a s i s  16 .5  20 .0  62.6 0 .47  80 0 . 9  _____ ___- 

16.6 20.2 63.2 L 47 D r y  Gasis i 
- -  

CUtl lJLAT I V E  I 

1 t R A C T l O N  \.IT. 2 R . t I .  Z A S H  2 s .  2 
I---- 

\dT. 2 ASH X s .  2 

1 / 4 I i  x 6 5 ~ 1  

L 

1 
'65M x 0 

9 2 . 8  0.8  16.9 0.47 92.8 16.9 0.47 A . D . B .  

92 .8  17.0 0.47 0 .47  D . B .  
' 

92 .8  1 7 . 0  -- ---P, 

7 .2  1.0 1 1 . 3  0.48 100.0 1 6 . 5  0 .47  A.D.B. 
0.47  D.B. 7.2 1 1 . 4  100.0 16.6 0.48 

d" 

S I ! J , K  - F L 0 A T A 14 A L Y S I S :  1 / 4 "  x 65V 

-7 /I . . li . 

CLl i lULAT I LE 

S .  G .  \,IT . y', R . PI . ? 

0 .46  I 74.3 I 5 . 1  7 4 . 8  
74 .8  

7.4 
7. I! 

0.8 
- 1 .!I0 

0.9 
1 .40-  1 . 5 0  

D . B .  I 
A . D . B .  I 0.8 2.9  

2.3 
.60 1.50- "i A . D . B .  0.8 1 4 . 9  

14 .9  .60 + 
D . B .  I 71.5  I/ 

D I L A T A T I O N  TEST I 
F . S .  I .  

l4AX.  D I L . MAX I MUM H r I X  I MIJr1 
TEMP. ("C) CONTR.  2 DIL.  G .  N O .  

455  15 6 0 .966 .02 1 386 8 

Bir t le y Engin e e ring 
S ~ t h s i d i d r v  of Grc.rc W e s t  Stee l  Indirscrres 



I 

iDate I 
Ti:le 

I I 
i Drawn 
I I F?LJ+;3 DILATOViIETEX TEST 

i 

I 

~ 

i 

i 
I 
I 
I 

I 
, 
I 
I 

! 

I 

1 
i 

~ 

i 

I 

I 
I I 

I 

i 
I 



-~~ tl L A D R A !I /'I i I  A L ? 5 I S 

!,'.:'I. % F .C .  2 s .  2 H.G. I .  R E I l A R K S  . ~ 

0 . 9 7  73 A i r  D r i e d  Basis 30.3 17.9 51 . o  __-__ _____ 0.8  
30.5 18.0 51.5 0 .98  -- Dry B a s i s  J 

30.6 1 0.94 91.6 30.6 0.94 A . D . B .  

D . B .  _- 91.6 30.8 0 . 9 5  30.81 0 . 9 5  -___fx-- 

20.6 0 .88  100.0 29.8 0 . 9 3  A .  D . 0 .  

2 0 . 8  0 .89 100.0 30.0 0.94 D . B .  

-- - 
I' 2 
O i l  

COAL 

.02 

____ 

.___ -_ - D I L A T A T  I O!d TEST ___ _______ 
5OTTt:il I i l L  t l A X .  DlL. MAXIMUI.1 
1 T i l P .  ( " C )  TEMP. ( " C )  COPITR.  2 D I L .  2 

____ 

- 4  0 .872  392 45 8 13 
1 1 

E / P , A W  A N A L Y S E S  I 

' I  R.I.I. % 

L 1 8 . 4  1 0 . 8  
1 6 5 M  x 0 

8 . 4  c I I 

CUilULAT I \IE 

S. G .  WT. 2 R . t.1 . 8 

0 . 5  43.9 
44.0 - 1 . 40 

10.5 0 . 5  
1.40-1 .50 10.5  

8.1 
8.1 

0.6 A . D . B .  

30.0 A . D . B .  

1 SO-1 .60  

37 .5  0 .8  
+ I  . 60  37.4 30.2 D . B .  

c 0 14 I----- F.S. I .  



f 

Piarch I ,  1977- O/O 

I i;c:(3 --I I I , ,  

851 9 1 LGb. No. 
E L C C  ,VINING LTD. I C l i en t :  

S a ,n p I e 

S t a i i i n g  Ternperayuie "C: 

Softeniag TernpeTaiuie "C: 
Max. Di la ta t ion Temp. "C: 

Coniracf ion o/o : 

Di la tat ion '/": 

Final  Temperature "C : 

I den i i Ficc i o i: : 

I 

I ! D G r e  ! 

Tit le 

W i i S  DILATOMETER TEST L: 1 Drawn I 

I I 
I 1 

I 
I 



R . t l .  8 
0 . 7  

i?ElV\RI<S . s .  2: H . G .  I .  ASH % - V . M .  % F . C .  2 x 

A i r  Dried B a s i s  23 .7  17.0 58.6 0.42 75 
~ - ~ _ _  

23.9  17 .1  59 .0  0 .42  --  Dry  Basis 
i 

\.IT. 2 

4 . 4  

_~ 
CUtIUL-AT I V C  

R . 1 4 .  2 A S H  2 s .  8 WT. % A S H  s .  2 

24.0 0.41 94.4 24 .0  0.41 

z 4 . 4  I 1:; 5 . 6  

_, 24 .2  ---. _ I _ _ _ _ _ _ _ M _ - ~  0.41 94 .4  24 .2  0.41 

16.7 0.64 100.0 23 .6  0 .42  

5 .6  ! 1 6 . 8  1 0 . 6 5  I 100.0 1 23 .8  1 0 . 4 2  

5 . 4  
5 . 4  

17.3 
1 7 . 4  

-__I 

20.0 73.8 10 .52  I 5 7 . 4  5 . 4  I / ] . I )  ( 1 .  

20.2  
_- - . 

5 7 . 5  5 . 4  L I "  
_ _ _ _ _ _  

70 .7  7.6 A . D . B .  17.2 1 
D.B. 17 .3  70.8 7 . 7  

76 .0  27.9 
\ / 

28.2  76.1 

/ \ 
70.0 100.0 

70.9 / 100.0 

9.1 A . D . B .  

9 .1  D.B. 

A . D . B .  

D . B .  

23.7 

23 .9  

P;; 
0 Id 

co*L 
F . S .  I .  

7 .04  

- 

__ D I LATAT I ON TEST 

SOTTEN I NG F l A X .  D I L . MAX I MUM t l A X  I I4UI1  
TCHP.  ( " C )  TEMP. ( " C )  CONTR. % D IL .  8 G .  NO. 

- - -  - - -  407 --- 8% @ 437" 

I-RACT I ON 

1 /4"  x 65t.1 
A . D . B .  

A . D . B .  L 6 5 M  x 0 D.B. I 

S I /(,I< - F L 0 A T A N A L Y S I S: 1 / 4 "  x 65~1 

R . E.\ . !? S .  G .  

0 . 8  5 7 . 4  
57 .5  - 1 .!to 

1 3 . 3  0 . 8  
I .4O- 1 .50 13 .3  

5 . 3  0 . 9  
1 . 5 0 - 1 . 6 0  5.3 

24 .0  1.2 
+ I  .Go 23.9 

Bir i le y E ng in e e ring 
S~iI)~idi.it  y o f  CrpI i t  Wesf Stce l  Induscries 
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I 

i 

1 I 

1 I Drawn 
1 I 



I I i A D  R A t . 1  A i . l A i \ ! I )  I S 

R.M. ?; . A 5 H  2 !,'.PI. 2 F . C .  8 s .  2 H.G. I .  R E  PlA R I< S 
r' 

A i r  D r i e d  B a s i s  0 . 7  48.1 13.4 37.8 0 .68  66 
48.4 13 .5  38.1 0 .68  - -  D r y  Basis d 

1 /4"  x 65M 

65M x 0 
1 2 . 3  

63 .o 
63.7  

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

/ \ 100.0  

/ 100.0 

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

3 86 

8 . 8  
8 . 8  

-1.40 

10.3 

1 0 . 3  
1 . 4 0 - 1 . 5 0  

6.1 
6.1 

74.8 
7 4 . 8  

1 . 50 -1  .60 

+ 1  .GO 

H A X .  D I L .  M A X I M U M  M A X  I MUf1 
T E M P .  ( " C )  C O N T R .  2 D I L .  % G .  N O .  

443 14 172 1.063 

R . M .  :; 

0.8 

' 0 . 8  

0.9 

1 . 1  

C U I I U L A T  I \/E 
A S t i  2 V . M .  2 F . C .  2 S .  :< W T .  2 

6 . 7  2 0 . 5  , 72.0 1.08 8 . 8  
I 

1 4 . 0  2 0 . 2  6 5 . 8  1.07 1 19.1  

31 . O  25.2 
J 1 

A S H  2 I I 

A . D . B .  

1 5 . 7  
51 .0  I A . D . B .  I 

- 

C 0 11  P 0 S I 1 E 1 / 1 1 ' '  x 6511 F L 0 A T S :: 1 . 5 0  S . G . ,  A . D . B .  

F . S .  I .  

9 

P 7:: 
ON 

COAL 

. 04  

Bir t le y E ng in e e ring 
St11><11Itaiy ol Grrd l  West Stee l  Industries 



Title I i , t 
i t 

Drawn 

I I I 

i 

! 



I I E A D  R A ! . /  / " i i J A L Y 5  I S 

RE MARKS R . f . 1 .  2 A 5 l i  2 V . 1 1 .  2 F . C .  b s .  2 H.G. I .  
< 

0 .64  1 1 4  A i r  D r i e d  B a s i s  1 1 . 3  18 .0  70 .2  
-___- 0 . 5  

D r y  Basis 1 1 . 4  18.1 73.5 0 . 6 4  J 
--- 

SIZE 
t RACT I O N  

1 /411 x 6511 

S. G 

CUt4ULAT I V E  I 

WT. 2 R . l l .  2 AS11 2 s .  s;; N T .  2 ASt1 2 s .  2 
90.1 3 . 5  12 .0  0 .64  90 .1  12 .0  0 . 6 4  A . D . B .  

D . B .  - .-I__-- 

0 . 6 6  90 .1  1 2 . 4  go .  1 1 2 . 4  0 . 6 6  

- 1 .40 

59 .9  
6 0 . 8  

1.40-1  . 5 G  

A / \ 100.0 12 .6  , A . D . B .  

/ 100.0  1 3 . 0  D . B .  

1 .50-1 .60  

C 0 PI P 0 S I 1 L I / I i "  x 6514 F L 0 A T S 3 1 . 5 0  S.G., A . D . B .  ,--. __ 
P;: D I L A T A T I O N  T E S T  

I4AX I14Ut1 ---.T G .  N O .  , 

S O F T E N I N G  M A X .  D I L .  IIAXIMUI.l 
T E H P .  ( " C )  T E M P .  ( " C )  CGNTR.  2 D I L .  % 

F . S .  I .  0 id 

. _ _ _ ~ . .  

--- --- 6 1/2 .06 398 --- 15% @ 434" 
i 

+ I  .Go 

3 .5  
8 .7  

4 . 4  I 

11.5 I l e 5  

Bir t le y E ng in e e ring 
S u b c i r l m r y  01 G r r d  West  SIeel Induslriem 



j 



P 

--___- I l E A D  R A ! ,  A / J A L Y ! )  I S 

R . H .  2 AS11 % V . t l .  2 F . C .  b s .  % H . G .  I .  RE i4A R I< S 
< 

0 - 7  ~ - _ _ _  33.7  15.7 49.9 0 .48  77 A i r  D r i e d  Basis 

7 3 . 9  1 5 . 8  I 5 0 . 3  - -  D r y  B a s i s  0 .48 I 

69.5 

S .  G .  

/ \ 100.0 33.5 

- 1 . '40 

7 0 . 3  

1.40-1  .50  

\ 100.0 33.9 

1.50-1.60 

__- D I L A T A T I O N  T E S T  

SOI -TEN I N G  f l A X .  D I L . MAX I MU11 I I A X  I Hu t1  
TEMP.  ( " C )  TEMP. ("C) CONTR. % D I L .  % G .  N O .  
~ _ - .  

407 458 10 3 0.969 
i 

+i .60 

S I N , K  - F L 0 A T A Id A L Y S -I S :  1 / 4 "  x 651.1 

\&IT . 2 

46.7 
46 .7  

8.0 

8 .0  

5 . 3  

5 . 3  
40.0 

40.0 

R . kl . x: 
0.8  

0 . 7  

0 . 7  

1 . 1  A . D . B .  

D . B .  

Bir t le y Engin e e ring 
Stihcrdisry of G r r d  West S tee l  lndrisrries 
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P ~ _ _  __.- 

t iEAD RAW ANALYSIS 
.._.___-__ 

F-.w.% Ash% V,M.% F.C % S . %  H . G. 1 .  REUARKY 

94.8 A i r  Dried Basts 

- - - D r y  B a s i s  
0.6 39.6 14.9 44.9 0.41 

- _  39.9 15.0 45.1 0.41 
c 

I 

CUWU LAT IVE 
Wt. 7; R . M . %  A s h %  S. % 

0.39 89.2 0.6 41 .O 0.39 89.2 41 .O 

- _  41 .3 0.39 89.2 41 .3 0.39 89.2 

10.8 0.5 22.1 0.51 100.0 39.0 0.40 

Size 

Fract ion wt. % P s h %  s. % 

____ 2 x 6 5  - -  
-- 

65 x 0 
10.8 I - -  I 22.2 0.51 100.0 139.2 10.40 

A . D , B  

D . B .  

A . D . B  

D . B .  

-- 

Wt. % 
39.3 

39.3 

47.2 

47.2 

Ash % 
7.0 

7.1 

8.3 

8.4 

Wornock Hersey Professional Services Ltd. 

r 1- SINK - FLOAT ANALYSIC:: 2" x 65 

A . D . B .  

D . B .  

A . D . B .  

mft .% S.% 5 .  G .  
- 

-1 .40 

1.40-1 .50 

1 .50-1 .60 

$1 .60 
.. 

39.3 0.49 

39.3 0.50 

0.42 7.9 0.8 I 15.0118.6 I 65.6 
7.9 

__t 

~ 6.3 -- 

6.3 

_ -  I 15.1 118.7 1 66.2 D . B .  I 0.42 

A.D.B .  I 
D .B .  I 

46.5 

46.5 

I OILATATICN TESTS 

M a x .  Dt l .  M a x i m u m  W,aximun- 
Temp.(OC) Contr. % Di1. "/c 
- - I_-- _ _  _ _  - _ _  

- -  - ~- 

Soften i ng 
Ternp.  (OC)  

C o a l  
__ ___ __  ._ 



I 

wt. % Size 
1' rac t i on 
- 

92.2 

92.2 
2 x 65 -- 

7.8 6 9 x 0  - 
- , 7.8 

C U W U L A T  IVE 
R . M , %  Ash% s. % 

wt. % A s h %  5 .  % 

0.4 .___ 18.3 0.53 , 92.2 18.3 
_ _  18.4 0.53 92.2 18.4 

0.5 13.7 0.59 100.0 17.9 
- 

- -  , 13.8 ,0.59 , 100.0 , 18.0 , 0.53  D.B .  , --_ 

___- tiEAD RAW ANALYSIS 
s' 

______- 
F.C % S.% H . G . I .  REMARKS 

64.0 0.57 78.1 A i r  Dried B a s i s  
1 

- -  I 18.6 I 17.0 1 64.4 1 0.57 I - - - I Dry B a s i s  I 

SJZE / RAW ANALYSES 

Cumulat ive 

76.0 

7 h .  0 
..__ - 

. ~ -  

S. G .  

66.0 I 0.6 7.2 I 18.3 I 73.9 I 0.57 A . D . B .  

D . B .  
-1 .40  

7.3 I 18.4 1 74.3 10.57 
~~ 

I .40-1 .50 13.6 __ I 18.2 I 67.6 0.52 A . D . B .  

D . t3 .  13.64 18.3 - 168.1 - 10.52 -__ 

A.D.B.  
1 .50-1 .60 

81.1 18.8 D . H .  

18.9 1 0.6 c- 
A.D.B .  

D. 9. 
$1.60 

x 65 n ,  1'LOKTS @I 1 .50 S.G., A . D . B .  -_  - 

DILATATICN TEST 5 -___ 

__-- 

- __ 

3 0.019 



- < 

CUWULLATIVE 
Wt. % R . M . %  A s h %  S.  % Size 

Fraction Wt. % A s h  % 5. % 

87.4 0.4 19.6 0.69 87.4 19.6 0.69 

87.4 19.7 I O,69 87.4 - -  19.7 0.69 

12.6 0.4 10.3 0.78 100.0 18.4 0.70 

12.6 10.3 0.78 0.70 100.0 18.5 

% x 6 5  - -  

65 x 0 
- -  

A . D . B .  

D.B. 

A .D.B.  

D . B .  

13.9 

14.0 

_EL6 
19.7 

54.0 

18.8 66.8 

18.9 67.1 

- -  - -  
_ _  - -  

- - _ _  

8.0 

8.9 -__ 

D.B.  

A .D .B .  E< 1.50-1.60 :-" 

~ -----_ _ T  - 

Warnock Hersey Professional Services Ltd. 

ELCO MINING LTD. CORE s / w i  L.E ANALYSIS 

H o l e  No.. DH 30 - 9 Lab. No.. 77 - 3061 Date. March 28, 1977 - __ + w 
I I iEAD RAW ANALYSIS 

H. G. I .  I REVARKS 

103.1 kir Dried Basis I 0.4 17.5 18.0 64.1 0.70 - 
Dry  Basis I _ _ _  - -  1 17.6 1 18.0 1 64.4 I 0.70 

x 65 A,'? I SINK - FLOAT ANALYSIS: 2'' 
f 1 Cumulative 1 I 

'.% 
Ash % 

A . D . B .  
-1 .40 It 60.0 - -  

0.82 60.0 6.9 19.8 I 72.7 
6.9 I 20.0 I 73.1 0.82 60.0 

.40-1 .50 1%- 
- 

8.0 I A . D . B .  
i 

0.68 71 .5 

71 .5 0.68 

77.5 
77.5' 8.9 I D .B .  

1-22.5 1 0.6 
+1 .60 

100.0 
100.0 
____ 



Warnock Hersey Professional Services Ltd. 

J 

ELCO MINING L T D .  COKE S A W P L E  ANALYSIS 

Hole No.. DH 30 - 10 Lab. No. : 77 - 3062 Date- M a r c h  28, 1977 __- 

HEAD RAW ANALYSIS I 
H . G. I .   REMARK^ p, .~ / ' .% Ash% V . M . %  F . C  % '.% 

0.6 26.1 
_ -  26.2 16.0 57.8 

16.0 57.3 0.36 102.4 A i r  Dr ied Basis 
0.36 - - -  Dry Basts 

i 

4 T 

CUWULAT IVE 
Wt. % R.M.74 A s h %  S. % Size 

F r a c  t ton Wt. % A s h %  S. % 
0.35 88.8 0.5 27.3 0.35 88.8 

88.8 - -  27.4 0.35 88.8 27.4 0.35 

11.2 0.4 13.7 0.45 100.0 25.8 0.36 

__I 

27.3 
.-- ~- % x 6 5  - -  

1 6 5 x o  11.2 _-  13.8 0.45 100.0 25.9 0.36 

A . D . 6  

D . 5 .  

A .D.E 

r ) .  P 

I 54.8 1 1 . 1  I 5.7 I 19.1 I 74.1 
-1 .40 

54.8 - -  
-I 

1.40-1.50 110.8 0.9 I 14.41 18.11 66.6 

110.8 

5.4 
1 .50-1 .60 

- -  14.6 18.2 67.2 
1 . o  20.5 - -  - -  

I 5.4 
29.0 

+ I  .60 - 
L_. 29.0 

x 65 

- -  - -  20.7 - - 

1 . 1  73.5 - -  _ -  

- -  
-:_-A___ 73.4 - -  

w. I 

s.74 
0.39 

0.30 

0.29 

0.29 ____ 
- -  

71.0 I 8.2 I D .B .  



a 

_. 

HEAD RAW ANALYSIS 

F;.W.% Ash% V.M.% F . C  7; S . %  H . G . I .  REMARKS 
21 . o  16.6 61 . 9  0.42 102.4 A i r  Dried Basis 0.5 

_ -  21.1 16.6 62.3 0.42 _ _ - Dry L3ac,15 

SIZE / RAW ANALYSES - 
4 I 

CUNULATIVE 
Wt. % R . M . %  A s h %  S.  % Size 

Fraction Wt. ”/o A s h %  S .  % - 
21.3 0.42 A .D .B .  

21 . 4  0.42 
...-II 

80.4 0.4 21.3 0.42 89.4 

_ _  21.4 0.42 89.4 89.4 

10.6 0 . 4  12.2 0.49 100.0 20.3 0.43 A .  D. B. 

10.6 - -  12.2 0.49 100.0 20.4 0.43 D.B.  

D. B. _ _ _ _ _ ~ ~ ~  ~ _ _ _ _ _ _ _ _  
2 x 6 5  . -  

~ I 

6 .2  119 .0  1 74.1 -_ I 0.45 1 60.0 

_ -  6 . 3  19.2 74.5 0.45 

0.36 

60.0 

71 .6 7.4 

7.5 

8.3 

8 .4  

21.3 
21.5 

~- 

A . D . @ .  

D .B .  

A .D.B.  

D.H.  

A .D .B .  

D. 9. 

- 
on 

Coal 
KS.1. Tof ten tng  

_I_ - -.---_I Temp.(%) 

0.009 

- 

3% 

M a x .  Di l .  Maximum Maximun- 
Temp.(%) Contr. % D i l .  _ % . ___ G .  No. - - ~ _  

Warnock Hersey Professional Services Ltd. 

Cumul a t  ive 1 
A s h %  V.M.% F.C.% S . %  wt. ”/, I R . M $ +  Ash % V.M.% F.C.7 eL 5 .  G .  VL’t .% 

60.0 

Ash % I  - I I , . - - .  I -  

0.7 6.2 f A .D .B  
-1 .40 

6.3 ! D .B.  60.0 

11.6 
11.6 

0 .6  
- -  

I .40-1 .50 

5.3 0.9 T: 
1 - -  100.0 

100.0 - _  

1 .50-1 .60 
5 . 3 

- 23.1 
23.1 

0.8 -___ +1 .60 
- 65.2 _ -  



7-n . - 
Warnock Hersey Professional Services Ltd. 

F - . ~ A . %  A s h %  V . M . %  F.C % 

0.4 11 . 1  
- -  11.2 

17.8 70.7 
17.9 70.9 

I HEAD RAW ANALYSIS I 
S.% H . G . I .  REMARKS' 

0.52 121 . I  A i r  Dried Basis 

0.52 - - - Dry  B a s i s  

+ 
CURTULAT IVE wt. "/c R . M . %  A s h %  S.  % 

Fraction Wt. % A s h %  S .  % 

90.5 0.4 11.4 0.57 90.5 11.4 0.57 

- -  11.4 0.57 90.5 11.4 0.57 90.5 

9.5 

9.5 

S i z e  

2x665 . -  
-- 

0.4 9.4 0.56 100.0 11.2 0.57 

_ _  9.4 0.56 100.0 11.2 0.57 
65 x 0 - -  

- - 

A.D.B_ 

D .B .  

A . D . B  

D.B.  

S I N K  - F L O A T  A N A L Y S I S .  2'' x 65 w. I 

I 

19.8 74.4 0.55 81.6 4.9 I A . D . B .  

20.0 75.1 0.55 81.6 4.9 I D .B .  

19.3 67.7 0.46 89.5 5.5 A . D . B .  

19.5 68.5 0.47 89.5 5.5 D.B .  

- -  - -  - -  91-8 5.8 - A.D.B.  

___ - 

- 
- -  _ -  91.8 5.8 D . B .  - _  

- -  - -  _ _  100.0 10.8 A . D . B .  

_ -  1 - -  - -  100.0 110.8 I D - S -  
d 

81 .6 
-1 .40 

I .40-1 .50 

1.50-1.60 p-3-- 
12.3 

1 . 1  1 18.3 

66.7 



Warnock Hersey Professional Services Ltd. 

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

0 .4  17.9 18.8 62.9 0.61 1 1  0 . o  
- -  17.9 18.9 63.2 0.61 - - -  

REMARK9 

A i r  Dried Basis  

D r y  Basis 

- 

SIZE / RAW ANALYSES , -  - t 

CUALU LAT IVE 
Wt. % R.M.% A s h %  S. % Size 

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

91.1 0.5 18.4 0.62 91 . I  18.4 o -62  A . D . B .  
k x 6 5  ’ -  

- -  18.4 0.62 91.1 18.4 0.62 D.B. - 91.1 

12.5 0.61 100.0 17.9 0.62 A.D.B.  

0.61 12.6 100.0 17.9 0.62 , D.B. 

8 .9  0.4 
1 6 5 x 0  8 . 9  - -  

S .  G .  

-1 .40 

1 .40-1 .50 

1.50-1.60 

$1 .60 

, 

A s h %  V.M.% F.C.% 

54.9 

54.9 

0.7 6 . 0  20.9 72.4 

- -  6 . 0  2 1 . 1  72.9 

x 65 

18.1 

18.1 

8 . 3  

8 . 3  

S.% 

0.8 15.6 19.1 64.5 

- -  15.7 19.3 65.0 

- -  0.9 23.9 - -  
- -  2 4 . 2  - - - -  

0.54 ____ 
0.54 

81 .3  

0.43 

10.0 A.D.B .  

0.43 

18.7 

18.7 

Cumulative I 

- -  0.9  55.4 - -  

- -  55.9 - -  - -  

54.9 1 6 . 0  1 A . D * 6 .  

54.9 6.0 D.B. 

81.3 I 10.0 I D.B. 
I I 

100.0 I 1 8 . 6 1  D.B. 

______ 
COMPOSI-I-E x 65 m FLOATS @ 1.50 S.G., A.D.B.  

I F %  I DILATATICN TESTS 



I 

C L I E N T :  W A R N O C E  HERSEY 

P R O J E C T :  D I L A T A T I O N  TESTS :; 

SAMPLE : - 8  M e s h ,  1 . S O  S . G .  Floa t  DATE : March 30, 1977 
Compos i t e  P I MAX. 

D I L A T '  N 
TEMP ( " c )  

MAX. 
CONTRACT" 

% 

21% @ 463" 

13% @ 471" 

26 

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

% 
< 

--- 

W . H .  
I . D .  N o .  

I N  I T l A L  
TEMP ( " c )  

320 

SOFTEN I NG 
TEMP ( "c) 

4 2  1 

G.No. 

320 4 2 4  

320 4 1 4  486 0 . 9 7 1  

3 2  0 4 2 4  15% @ 468" 

320 424  
~~ 

15% @ 443" 

30 

27 

DH 30-1 11 77-3063 

320 410 4 82 >H 30-1'21 77-3064 6 0.949 

3H 30-131 77-3065 320 396 4 75 63 

149 
- 1.038 

-i-im+ Ti5f 
-- 

25 

28 
_____ 

453 

471 

1.085 

* 
22 1 - 320 424  

;: S o f t e n i n g  Temp., M a x i m u m  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  c o r r e c t e d  w i t h  f a c t o r  = 6/5 



Warnock Hersey Professional Services Ltd. 

ELCO WINING LTD. .  
r‘ 

Mois t .  A s h  V.M.  F. C .  S u l p h u r  H . G .  I .  -__ 

0.83 117.0 0.7 21.3 22.6 55.4 

E l k  R i v e r  Coal Project 1976-77 

- 
Ash V .  M. F . C .  S u l p h u r  

21.4 22.8 55.8 0.44 

DRILL CCRE A N A L Y S I S  

S a m p l e  Ident i f ica t ion-  D}p 31 - 1 
< 

W a r n o c k  Hersey L a b .  No.: 76 - 1255 

TABLE I R a w  Coal Head  SampIe Xrf x 0 

I A I R  D R I E D B A S I S  I % DRY B A S I S  I- 

TABLE I1 S c r e e n  A n a l y s i s  

Size 
- 

x 65 
E5 x 0 

TOTAL 

AIR DRIED BASIS 

V\/eight % I M o i s t u r e  I A S H  I S u l p h u r  

0.6 23.2 0.77 
22.4 77*6 I 0.7 I 13.9 1 0.74 

DRY B A S I S  

S u  1 phu r 

0.75 

21.2 I 0.77 

P T A B L E  111 F l o a t / S i n k  v 1  x 65 F r a c t i o n  

1 Sink Float1 Weight% 
I 

1 .40 
1.40 1.50 
1.50 1.60 
1 .60 
_--- 

TOTA 1- 

61 .8 
6.4 
5. I 
26.7 

100.0 

0.7 1 3 . 2  
0 . 6 24 . 8 

21 .8 64.3 

S u l p h u r  

0.99 
0.73 
0. 6 1  

T A B L E  IV C u m u l a t i v e  1 .60 Float 

DRY B h s r s  

S u l p h u r  

1 .oo 
0.80 
0.61 
- -  

- -  



Lab,  No 8110 b a t e  -77 

Client: Warnock Her_sey :- 
Sample Identi f icat ion: 

Star t ing Temperature " C  , 3 5 0  

Sof t  en in g Temp era t u re "C : 3 7 1 

Max, Di latat ion Temp. ' C : 4 3 4  
Contraction "/" : 2 1  

Dilatat ion o/o:pp 135 

Fmal Temperature "C :- 

G. F a c t o r :  ________ 1.061 

r i f l e  

'10 
300 

r' 

250 

200 

I50 

I00 

5 0  

0 

Date 

RUHR DILATOMETER TEST 
Drawn 



Warnock Hersey Professional Services Lid. 

Elh River C c m l  Pro iec t  197C-77 ELCC WINING L T D . .  _- 
P -  

i 

Warnock / j e r s e y  Lab.  No. : 76 - 1256 SamDle Identification. DH 31 - 2 

T A F L E  I1  Screen A n a l y s i s  

I - -  I - -  
TOTAL I 100.0 1 - - I 12.5 i 0.83 

I '  -- 

V.M.  V.M.  F.C. A 511 

7.3 
16.6 
25.7 
- -  

____. 

- -  

23.2 
20.2 
19.5 
- -  

____ 
- _  

68.7 
62.4 
54.2 
- -  

___- 

_ _  

23.3 
20.3 
19.6 
- _  

69.4 
62.9 
54.5 

0.89 
0.70 
0.57 
- -  

1.40 1.59 
1.50 1.60 0.6 
1.60 

TOTAL 100.0 

F 1  oat 

. .. 

Jn t t ia i  



11 
Lab. No. 8131 U a t e - J a - 2 -  

Client : Warnock ___ Hersey  

Sample ident i f icat ion:  76-  1256 

S tar t in g Te m p e r a t u r e " C :-3 5 
Softening Temperature "C:  383 
Max. Dilatat ion Temp. " C :  4 4 3  
Contraction : 16 

Dilatat ion %: 15 

Fmal Ternperature "C:  

G. Fac tor :  - 995 

T i t l e  Date 

Drawn 
RUtiR DILATOMETER TEST 



Wornock Hersey Professional Services Ltd. 

ELCG W I N I N G  L-111.. 
* _ _ ~ _ _  r- 

TABLE 1 Raw Coal 1-iead S a m p l e  ?Q1 x 0 
_____~_ __-- 

AIR DRIED EAS "/c DRY BASIS I 
I 0.6 1 38.3 

- 

. ~ - _ _ _  

r- -pec.  Grav. 

1.40 
1.40 1.53 
1.50 1.60 
I .60 

TOTAL 

24.4 
20.8 
19.4 
_ -  

__- ___ 
_ -  

____ ___-- ____ YTl 1:. C.  S c i l  . 2 5 1 : 7 2  phur A5t-I V .  M. 

58.8 1 .07 19.7 20.9 
50.2 0.89. 30.0 

66.2 - -  

45.3 - -  

_ -  _ -  
__ __I_ -__ 

_ -  - -  
______ -A- 

T A B L E  I'v' Cumulative 1 .60 Float 

0.023 
. - 

Dl LAT A1 ION 



I ,, -*-- - 

I 
I 

Lab.  No 8132 Dale J a n .  2 5 / 7 7  

Client : :i- Wa rnock He r s e y  ___ 

1- Sample Iden t i f i ca t i on : -  76-125? 
S ta r t i ng  Tempera tu re  "C:-  350 

So f ten ing  Tempera tu re  "C:  380 

Max. D i l a ta t i on  Temp. " C :  4 4 3  
18 Contract ion Yo : 
58 Di la ta t i on  o/o 1-  

F inal  Ternperature "C :. 

G. F a c t o r :  
1 .042 

O/O 

300 

I' 

2 5 0  

200 

150 

I00 

5 0  

0 

BIRTLEY ENGINEERING (CANADA) LTD. 

RUHR DILATOMETER TEST 

Date 

Drawn 



Warnock Hersey Professional Services Ltd. 

ELCG wrr\JrrdG L7-D. . 8" 

AlR DRIED BASIS r 

DRlLL CCRE ANALYSIS 
i 

S a m p l e  Ident i f ica t ion .  DH 31 - 4 Warnock H e r s e y  Lab. No. : 76 - 1258 

1 DRY PASIS 

T A B L E  I1  S c r e e n  A n a l y s i s  

- 
Weigh t  % M o i s t u r e  

0.7 14.0 

- _  C ~ p l ~ ~  - -  '!;! 79.1 
20.9 

I_ 

100.0 
____ _____ __  - 

ASH S u l p h u r  

0.69 
14.1 0.72 

- 

23.8 26.4 - - 0.70 
-___ 

Size 

___-- ________ 

AIR DRIED PASIS 

14.9 20.8 63.6 0.67 

DRY FASTS 

15.0 20.9 64.1 0.68 

I I J  F loa t /Cink  v' x 65 F r a c t i o n  

3.4 0.6 28.1 19.1 
- -  29.3 

100.0 - -  - -  _ -  
______ 

Spec. Grav. 

S i n k  F l o a t  

52.2 0.72 28.3 19.3 52.4 0.72 
- -  _ -  - -  - -  

.__ 

- -  _ -  - -  - -  _ -  26.7 
I_____ - 

1.43 
1.40 1.50 
1.50 1.60 
1.60 

T O T A L  



I1 
Lab. No. 8 1 3 1  D a l e  Jan .  2 5 / 7 7  

Client : Warnock Hersey 

Sample Identi f icat ion: 76-  l22&- 

Start in g Tempera t ur e " C : 3 - 0  

Softening Temperature "C : 2 8 9  
Max. Dilatat ion Temp. " C :  4 4 3  

Contraction "/" : 

Dilatat ion %: 

. 

Final Temperature " C :  -____ 
1.024 Factor :  ___ 

--- 

I 0 1 
EIRTLEY ENGINEERING ( C A N A D A )  LTD. 

T i t l e  

RUtHR DILATOMETER TEST 

Date 

Drawn 



I rl?*nlnr?F--**" ' -  
-. " - - ~  -- - - 

Warnock Hersey Professional Services Ltd. 

~ _ _ _  
9 

E l k  R i v e r  C oal Project 1976-77 - 

D R I L L  C:CKE ANALYSIS 

17.4 20.4 61.5 

Sample Iden t i f i ca t ion .  .- DH 31 - 

98.2 17.5 20.6 61.9 0.45 

< 

W a r n o c k  I- iersey L a b .  N o .  : 76 - , 259 

Spec. Grav.. 

S i n k  F l o a t  

1.40 1.40 1.50 
1.50 1.60 
1.60 
____ -__ 

T O T A L  

T A C L E  I Raw Ccal Head Sample  x 0 
__-- 

AIR DRIED P A S I  -7 "0 DRY BASIC: I 

CRY P A S I S  __ -_ - 
PtIR DRIED B A S I S  

_-_ -_-- 

Weigh t% f\Soist. A s h  V . M .  F . C .  

I ~ 4 . 1 ~ ~ - - - ~ ~  6.8 13.7 19.8 65.9 71 .> 0.41 
3.3 23.4 18.9 57.1 

- -  - -  - -  - -  15.8 
__ __ _- __._ -__ 

- -  - -  _ -  - -  100.0 

S c r e e n  A n a l y s i s  
____- - -- -- 

T A B L E  I T  
DRIED H A S I S  7 DRY R A S l l c  

____ - . 

Size  I W e i g h t  761 Nioi5,tur-e 
-~ - 

x 65 
65 x 0 

83.0 
17.0 

0.5 
0.7 

I - -  
T O T A L  I 100.0 

~___- . . - -  

ASH 

17.7 
12.7 

F u l p h u r  1 ASH I S u l p h u r  

TABLE IV C u m u l a t i v e  1 .60 Float 

t = .  5. 

6.5 

-.  .- 

0.01 1 



-- 
I 
I 

Lab.  No, 8134 

Client : Warnock t-lersey ___-_ 

Sample Identi f icat ion: 7 6 - 1  259 
Star t ing Temperature O C : L 5 0  

Softening Temperature " C :  395 
Max. Dilatation Temp. " C :  

Contraction o/o : 

Dilatat ion %:- 

Final Temperature " C :  

G. Factor:- 

- - -  

12% @ 431"  
_- -  

_ - -  

k 

O/C' 

300 

t' 

250 

2 0 0  

I50 

I00 

5 0  

0 

BIRTLEY ENGINEERING (CANADA) LTD. 

T i t l e  

RUHR DILATOMETER TEST 

Date 

Drawn 



Warnock Hersey Professional Services Ltd. 

€1 k R i v r r  C oal F’roiect 1Y7( -77 __ __ LCC W I N I N G  LTL‘..  

DRILL (,C R E  ANALYSIS 
F- 

i - 

War ruck  l-lcrsey Lab.  NO: 76 - 1260 ___--___- Sati?[l1e I d c n t i f i c ~ ~ t  1011 DH 31 - 6 _ _  - ___- 

TABLE I RCWJ Ccoal 1 {cad Sample l$’ x 0 

__ -. 

CL 
C .  

_ -  

I .  



D a t e -  Jan.  2 5 / 7 7  
1 
Lab. No. 8135 
Client:  Warnock Hersey  ___ 

Sample I den t i f i ca t i on :  76-1260 

Star t ing Tempera tu re  " C :  35O 
* 40 1 Sof ten ing Tempera tu re  "C.- 

Max,  Di la ta t ion Temp. " C :  
- - -  

1 1 %  0 437" Contract ion o/o : 
- - -  

Di la tat ion %:- 

Final  Temperature " C :  

G. Fac to r :  
- - -  

__._____ 

O/O 

3 0 0  

d 
2 5 0  

200 

150 

I00 

5 0  

0 

EIRTLEY ENGINEERING (CANADA) LTD. 

r i t l e  

RUHR DILATOMETER TEST 

Date 

Drawn 



V.M. F.  C .  S u l p h u r  H . G .  I .  

18.0 68.9 0.61 128.0 

~ _ _ _ _ I _ _ _ _ _ _ ~ _ _ _ _ _ _ _ _  

I 

-- 
A s h  V. M. F . C .  S u l p h u r  

I 
12.6 18.1 69.3 0.61, 

_ -  I - -  
100.0 

Warnock Hersey Professional Services Ltd. 

Elk R i v e r  Coal Project 1976-77 _~ - E L C O  WINING L T D . .  

l 3RI IL I -  (;CHE A N A L Y S l C  
\I 

Warnock Hersey  Lab. No. : 76 - 1261 Sarnple Iden t i f i ca t ion .  DH 31 - 7 - 

T A B L E  I R a w  Coal Head S a m p l e  2'' x 0 

I I AIR DRIED B A S I S  % DRY B A S I S  I 

1 0.6 12.5 

TABLE I1 S c r e e n  A n a l y s i s  

I AIR DRIED B A S I S  I DRY BASIC 

S i ze  
- 

x 65 
35 x 0 25.8 0.65 0.65 

-0TAL 

7 I B L E  111 F l o a t / S i n k  V 1  x 65 F r a c t i o n  

DRY B A S I S  AIR DRIED B A S I S  .- -,pee. G r a v . L  

S u l p h u r  Weigh t% V.M. :;ink Float __ 

1 .40 
1 . 4 0  1 .50 
1.50 1 .60  
1.60 

22.1 
18.2 
17.0 
- -  

0.62 
0.64 
0.44 

71 . 8  
1 3 . 2  
5 .0  

10.0 
---t--+- 

T O T A L  I 100.0 :A - -  1 - -  

TABLE IV Cumulat ive 1 .60 Float 

D1 L A 1  A7 I O N  
'hosph- 

o r u s  
in coal) 

F .S . I .  

5.5 0.034 



EIRTLEY ENGINEERING (CANADA) LTD. 

- __ 
i t l e  

RUHR DILATOMETER TEST 

Date 

Drawn 



Warnock Hersey Professional Services Ltd. 

AIR DRIED B A S I S  

Weigh t  "/o M o i s t u r e  ASH S u l p h u r  

0.61 
E5 x 0 1 1 . 2  0.73 r6rfT-z- _ _  . _ _ _ ~  100.0 - -  16.6 - _  - -  - 

OTA L 
_ _ _ _ _ _ _ ~ _ _  __ 

ELCO WINING L T D . .  fr-- 

CRY FASIlc 

A S H  S u l p h u r  

16 .6  0.61 
1 1 . 3  0.73 

15.7 0.63 

E l h  R i v e r  Coal Proiect 1(27(;-77 

DRILL CCRE ANALYSIS 

s a m p l e  Iden t i f i ca t ion -  DH 3 1  - 8 W a r n o c k  H e r s e y  Lab. No.: 76 - 1262 

I 
______- 

Spec. G r a v .  AIR DRlED E3ASIS 

- 

1 . 4 0  1.50 0 . 5  16.9 17.8 
1.50 1.60 0 .5  26.7 17.1 

- -  - -  

- -  _ _  

1-60  I I:{: - -  

- -  .TOTAL 100.0 
___ ____-___---- 

T A E L E  IV Cun iu la l  ive 1 .60 Float 

I---- 
F . S . I .  1 '6 0.017 

__-__ 

73.8 0.70 
64.8 0.56 
55.7 0.49 

- -  
- -  I 

DRY E A S l S  I 

.___ _____- 

D I 1- AT AT- I 0 N 

. - .. . . . 

I n i ti a1 
. 

C of t c '7 I n g 
1 [--MI ww I-LIRE Oc 



81 37 DO!. J a n .  2 5 / 7 7  
I 
Lab.  No. 

- 
Ti t le 

Cl ient :  Warnock H e r s e y  

Date 

Sample Iden t i f i ca t i on :  76-1 2 6 2  

Sta r t i ng  Tempera tu re  O C :- 350 
Sof ten ing  Temperature "C:- 3 74 

440 Max.  Di la ta t ion Temp. 'C: 

Contract ion Ol0 : 

Di la tat ion %: 

Final  Temperature " C :  

G. Fac to r :  

0 I:!I 
BIRTLEY ENGINEERING (CANADA) LTD. 

I Drawn 
RUHR DILATOMETER TEST 



Warnock Hersey Professional Services Ltd. 

DRILL  CCRE ANALYSJS 
.! 

Warnock Hersey Lab. No.: 76 - 1263 Sample  Identif ication. D1-i 32 - 1 

TABLE 1 Raw Coal t {cad  Sarnple X I '  x 0 

TABLE I1 Ccreev b n a l y s t s  

~ 

V .M .  

25.3 
21.7 
2 0 . 5  

_____ 

- -  
. 

_ -  

Float 

Voist .  Weight% 

61 .O 

S i n k  Float 
,._______- 

1 . 4 0  
1 . 4 0  1 . 5 0  
1.50 1 . f J O  

0.7 
0.6 
0. i l  

0.82 
0.70 
0.67 3 . 1  

3 * 5  I 



I 
Lab. No. 8138 

Client: Warnock H e r s e y  __- 

Sample Identi f icat ion: 76-1263 

Star t ing Temperature " C :  

Sof t en ing  Ternperature " C :  398 
Max. Dilatal ion Temp. " C :  

Contraction Yo : 

Dil a t at ion 

Final Ternperature "C : 

G. Factor :- 

- - -  

13% 0 440" 
- - -  

o/o : ~- 

_ - -  

O/O 

300 

c' 

250 

200 

I50 

I00 

5 0  

0 

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

Date i t l e  

Drawn 
RUHR DILATOMETER TEST 

- 



Warnock Hersey Professional Services Ltd, 

AIR DRlED BASIS 

Moist. Astl V . M .  F. C .  Sulphur H . G .  I. 
__ 

- 

0.7 54.5 16.5 28.3 0.54 67.1 

ELCO WINING LTD..  

!P 

% DRY BASIS 

Ash V .  M. F . C .  Sulphur 

54.8 16.6 28.6 0.94 

Elk  River Coal Project 1976-77 

Size  

65 x 0 

DRILL CCRE ANALYSIS 

Weight "/o 

19.0 

Sample Identification-DH 

I I Spec. Grav.. 

/S ink  Float 

1 .40 
1.40 1.50 
1.50 1.60 
1.60 

I 
I 

TOTAL 

32 

AIR DRIED BASlS 

Weight% No is t .  - -  Ash V . M .  

6.4 0.6 11.7 24.6 
4.0 0.6 20.0 20.8 
4.6 0.6 32.9 17.9 

- -  _ -  - -  85.0 

100.0 _ -  - -  _ -  
--______-_- - 

- 2  

63.4 
58.9 
48.9 
- -  

r' 

Warnock Hersey L a b .  No. : 76 - 1264 

0.55 
0.60 
0.56 
- -  

PER CENT 
Maximum Maximum Maximun; 

Di  1 a ta t  ion i Contraction D i 1 a ta t  ion 

7- EM P ERAT U I? E OC 

TABLE I1 Screen Analysis 

1 1  G 1 1  

FACTOF 

AlR DRIED BASIS I 
Moisture 

0.6 
0.7 51 .5 0.57 

DRY BASlS 

ASH 

53.1 
51 .9 

52.9 

Sulphur 

0.47 
0.57 

0.49 

F r A B L E  I11 Float/Sink 2' x 65 Fraction 
__ 

I -  I 1 
I DRY BASIS 
I 

58.6 0.60 

F . C .  Sulphur I 

-- 

DI LATAT I 0  N 



I 
L a b  

_ .  
i l l e  

-1 n- No. 8135, Date Jan. 25 /77  

Dale 

Client: Warnock H e r s e y  -w 
Sample identi f icat ion: 76-1264 

Start ing Temperature " C :  35O 
Softening Temperature " C :  j80 

4 40 Max. Di latat ion Temp. " C :  

Contraction O / " :  2 3  

Dilatation %:  49 

Final Temperature "C : u 
1.027 Factor :  

"10 
300 

r' 

250  

200 

I50 

I00 

5 0  

0 

a D  BIRTLEY ENGINEERING (CANADA) LTD. 

RUHR DILATOMETER TEST l------ Drawn 

I 



Warnock Hersey Professional Services Ltd. 

- 
AIR D R l E D  B A S I S  

M o i s t .  A s t ~  V . M .  F. C .  S u l p h u r  H . G .  I .  

0 . 7  28.9 21 .O 49.4 0.80 100.0 

-__ 

I 

i 

E L C O  WINING L l - D . .  

P 

"/o DRY B A S I S  

Ash V. M. F .C .  S u l p h u r  

29.1 21 . 1  49.8 0.8i 
i 

Elk  R i v e r  C o a l  Project 1976-77 

~ _ _ _  
AIR DRIED B A S I S  

Size Weight  "/o Moisture ASH Sulphur 
- 
2'' x 65 78.3 0.7 33.2 0.81 
65 x 0 21.7 0.8 22.4 0.89 

TOTAL 100.0 - -  _ -  - -  

DRILI- CCRE ANALYSIS 

DRY BASIS 

A S H  S u l p h u r  

33.4 0.82 
22.6 

31 .O 0.84 

- - e g o  

S a m p l e  Ident i f ica t ion :  DH 32 - 3 W a r n o c k  H e r s e y  Lab .  No. : 76 - 1265 

TABLE I R a w  Coa l  Head  Sample x 0 

S i n k  Float 

1.40 
1.40 1.50 
1.50 1.60 
1.60 

Weight% 

53.9 
5.9 
2.9 . 
37.3 

M o i s t .  

0.9 
0.6 
0.7 
- -  

_ _  

-PABL-E 111 F l o a t / S i n k  2' x 65 F r a c t i o n  

Ash V.M.  

5.0 26.6 
19.9 22.2 
28.1 19.9 
- -  _ _  

- _  - -  

I 

P.SH 

5.0 
20.0 
28.3 
75. I 

32.7 
- 

V . M .  F . C .  S u l p h u r  

26.8 68.2 0.87 
22.4 57.6 0.68 
20.0 51.7 0.63 
- -  _ -  _ _  

- -  - -  _ _  TOTAL I 100.0 
TABLE IV C u m u l a t i v e  1 .60 Float 

_ _  
- -  I 

DRY BASIS 1 

' h 0.5 p h - 
Orus  

in coal) 

I DI LATAT I 0  N 

1 E-Mt'EIiA TUKE PER CENT _ _ _ ~ _  -__-- 
J n i t i a I S oft e 

I t  G I I  

FACTOF 



Lob. No. 8140 

Client : Wsrnock Her-sey __ 
. .  . 

S amp I e Id en t I f i c  a t i o n : -..-I 
Start ing Temperature " C :  

Softening Temperature ' 

M a x ,  Dilatat ion Temp. "C:--- 
Contraction % :- ~ 

Final Temperature "C : ~ ___ 

O/O 

300 

+' 
250 

200 

I50 

I00 

5 0  

0 

am BIRTLEY ENGINEERING ( C A N A D A )  LTD. 

RUHR DILATOMETER TEST 
Drawn I 



Warnock Hersey Professional Services Ltd. 

______ 
AIR CRIED BASIC; 

M o i s t .  Astl V .M.  F.  C .  - SuGJhur H.G.  I-. 

0.7 17.3 23.6 58.4 0.94 158.5 

~ - _ ~ _  
__ 

DRILL CCRE ANALYSIS ______ 

"/c DRY EA5l.S 
_- -____ 

Ash V.  M. F . C .  S u l p h u r  

I 
17.4 23.7 58.9 0.95 

S a m p l e  Ident i f ica t ion .  - DH 32 - 4 - 

d 

Warnock  t - iersey Lab. No.: 76 - 1266 

AIR C R I E D  B A S I S  

l.50 1.40 1 . 5 0 4  1.60 3.0 4 . 6 4  0.7 0.416.8 22.8 I 21 21.8 .2 

I .60 17.9 

I o - r A L  100.0 

- -  _ -  _ -  
_ _ ~  

~~ --- __ 

_ -  _ _  _ -  
__ - -_ ____ 

TABLE IV C u m u l a t i v e  1 .60 Float 

F . C .  

69.4 
60.7 
55.3 
- -  

S u l  D t T u  r 1 ASH I V . M .  

0.96 3.6 26.4 
0.80 16.9 22.0 
0.73 23.0 21.4 
_ -  - - 75.9 



-- 

Lab N o  8 1 4 1  

Client :- Warnock H e r s e y  

Sample Identification4 76-1 266 
Start ing Temperature " C : _  350 ~ 

Softening Temperature O C :  - %S 

Max. Dilatation Temp. O C :  4 3 7  
17 Contraction o/o : _- 

Dilatation %:------- 117  

Final Temperature "C: 

G .  Factor : 

i, ~1 t 0 __ J a n .2 5 / 7 7 

383 

1.052 

O/O 

300 

BIRTI-EY ENGINEERING (CANADA) LTD. 

i t l e  

RUHR DILATOMETER TEST 

Date 

Drawn 



Warnock Hersey Professional Services Ltd. 

f - - l l L  licvcr I J i l  I -  t - o l (  ct 1!'7( -77 
-__._ -___ L( C; VININf; 1 7 b . .  ~ _ _ _ _ _ _ _ ~  

CFiILL CCRE ANAL'I'SIS 
< 

V V n r n o c k  Mersey Lab. No. : 76 - 1267 ~ - ~ _ _  



J 
Lob. No. 8 1 4 2  [)ale J a n .  2 5 / 7 7  ._ 

Cl ient :  Warnock tlersey l-! 
Sample Iden t i f i ca t i on :  7 6 - l z 7  

Sta r t i ng  Tempera tu re  "C:  35O 

So f ten ing  Temperature " C :  3 7 7  
Max.  Di la ta t ion Temp " C :  4 3 4  

21 

153 
Contract ion o/o : 

Di la ta t i on  %:-___-- 

Fina l  Ternperoture "C : 

- i t le  

1 . 0 5 6  ! I  I 
,* G. F a c t o r :  

Dote 

O/O 

300 

r' 

?50 

200 

150 

I00 

5 0  

0 

Drawn 
RUHR DILATOMETER TEST 



Wornock Hersey Professional Services Ltd. 

TABLE I 1  C c r e e q  A n a l y s i s  

I AIR DRIED BASIS- I CRY E3ASIS I 

_____ 

Spec. Grav. 

S i n k  Float 

i 

1.40  
1.40 1 . 5 9  
1.50 1.60 
1 .60  

T O T A L  

I 
TABLE TV Curnulat  ive 1 . f.0 F l o a t .  

I I 1.. AT A-r I o N 



I I  
Lab. No. 8141 Dole J a n . ? 5 / 7 7  

C I i en t : W a r n a U e _ r _ s e y  - 

Sample Identi f icat ion: 76- 1268 

Star t ing Temperature " C :  350 

Softening Temperature 0 ~ : 3 8 0  

M a x .  Dilatat ion Temp. "C: 434 
Contraction o/o : 19 
Dilatat ion %: 4 4  

Final Ternperature " C :  

G. Factor :  1 .027 

O/O 

300 

250 

2 0 0  

I50 

I00 

5 0  

0 

-~ 

BIRTLEY ENGINEERING (CANADA)  LTD. 

Drawn 
RUHR DILATOMETER TEST 



Warnock Hersey Professional Services Ltd. 

ELCC W I N I N G  L T D . .  
a l f4  

Sulphur H.G.  I .  

147.4 

E l k  Rive r  Coal Proiect  197G-77 

Ash V.  M. ' F . C .  Sulphur 

15.1 22.5 62.4 1 .d3 

DRILL CCRE ANALYSIS 

Sample ldcnt i f ica t  ion. DH 32 - 7 Warnock t iersey Lab. N o . :  76 - 1269 

TAEL-C 1 RL1w C ; ( ~ a l  I { c a d  C-atnple :<I1 x 0 

c' 

-______- 

_ _ ~  
% DRY f3ASlS  I- AIR DRIED B A S I S  T- 

T A E L E  I1  Screen A n a l y s i s  

____ 
Wieight % lvloisture ASH Sulphur A S t--I Fu 1 phu r 

75.3  0.6 15 .7  1.33 15.8 1 .34  
24.7 0.6 9 . 4  1.08 9 .5  1.09 

_______ _____ ._ 

14.2  1 .28 100.0 - -  _ -  - -  
- - -  _ _ _ _ _ _ ~ _ ~  - 

Spec. Grav  

S i n k  Floai 

1 . 40  
1 .40  1 .53  
1 .50  1 .60  
1 .60  

. ~ _  

A I R  DRIED rJAsis 
~ _ _  - -~ 

Weight% Woist. Ash V .M.  

71 . 7  Eivj 26.7 
5 .8  10.6 24.0 
5 . 2  16 .4  23 .4  

17 .3  - -  - -  _ _  
__ . _. 

~ I _ _ -  

T A B L E  IV Cumil lat ive 1 .60 Float 

DRY B A S I S  

ASH V.M. F C. 

3 . 5  26.8 69.7 
10 .7  24.2 65.1 
1E.6 23 .6  59.8 
62.7 - -  - -  

14.8 

- 

- -  - -  

-1 

Sulphur 

1.30 

0.88 
- -  

- _  



I r 
! 

5 
u 

Lab. No. 81 4 4  Date Jan. 2 5 1  7 7  

Client: Warnock Hersey 

Sample Identi f icat ion: 76-1269 
Star t ing Temperature " C :  

Softening Temperature " C :  386 
Max, Dilatat ion Temp, " C :  

Contraction "/": 

Dilatat ion "/": 

Final Ternperature "C : 

G. Factor :  

- 

EIRTLEY ENGINEERING (CANADA) LTD. 

- i t l e  

RUHR DILATOMETER TEST 

Date 

Drawn 



V.M.  F. C .  I S u l p h u r  
I 

78.3 
21.7 

.O. 6 21.4 
0.7 11.7 

F . C .  

70.8 
67.6 
60.7 
- - -  

- -  

S u l p h u r  

1.66 
0.93 
0.82 
- -  

- -  

warnock Hersey Professional Services Ltd. 

Elk R i v e r  Coal Project 1976-77 ELCO V I N l N G  LTD..  P 
DRILL CCRE ANALYSIS 

4 

Warnock  H e r s e y  L a b .  No. : 76 - 270 32 - 8 Sample 1dent i f icat ion.DH 

T A B L E  I Raw Coal Head Sample x 0 

I AIR DRIED E 3 A S I S V p " / o D R ' f  B A S I S  

M o i s t .  Ash I=?= I 
f A s h  I V.  M. H.G.  I .  I F.C.  I S u l p h u r  

I 
110.0 I 20.21 22.0 I 57.8 1 1.53 I 0.6 120.0 21.9 1 57.5 I 1.52 

T A B L E  I1 S c r e e n  A n a l y s i s  
DRY BASIS 1 AIR DRIED B A S I S  

Weight  "/o I M o i s t u r e  I ASH S u l p h u r  Size 
- 

x 65 
E 5  x 0 

TOTAL 

1 .66 
i .21 

I - -  I - -  
100.0 19.3 1 1.57 I - -  

?'''ABLE 111 F l o a t / S i n k  %I x 65 F r a c t i o n  
~~ - 

AIR DRIED E A S I S  DRY E A S I S  I S D e c .  Grav. 

Noist .  A s h  V . M .  q 
- -  

~ S u l p h u r  ASH V.M. S i n k  Float Weight% 

60.8 
9.7 
4.3 
25.2 

0.7 
0.7 
0.6 
_ -  

4.4 
8.9 
16.9 
- -  

24.6 
23.2 
22.1 
- -  

4.4 
9.0 
1-7.0 
67.6 

21.3 

__- 

1.40 I 
11.40 1.50 
11.50 1.60 
1 1  - 6 0  

i -  I TOTAL 

I 1.65 
' 0.92 
0.81 
- -  

- 

24.8 
23.4 
22.3 
- -  

- -  100.0 

T A B L E  IV C u n w l a t i v e  1 .60 Float 

DILATATION 'hosph- 
orus 

in coal) PER CENT 

0.026 



I 
-1 L a b  No 8 1 4 5  Dote Jan.  2 5 / 7 7  

C l i en t :  &rsey 

Sample Ident i f icat ion:  7 6 - 1 2 7 0  

Sf a r t i n g  Tempera tu re  "C : 3 5 0  

Sof ten ing  Ternperature "C: 383 
Max. D i l a ta t i on  Temp. "C :  4 3 7  

~, 
Contract ion "A : 20 

72 D i l a ta t i on  Yo : _______ 

F m a l  Ternperature "C : 
1 .039  G. Factor:-  _ _  

- 

300  

r' 

250 

200 

I50 

I00 

5 0  

0 

-__ 

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

RUHR DILATOMETER TEST 

Date 

Drawn 



AIR DRIED BASIS 

Moist. Ash V . M .  F. C .  Sulphur H.G. I .  

0.6 16.0 21.3 62.1 0.79 110.0 

% DRY E A S I S  

Ash V. M. F . C .  Sulphur 

16.1 21.4 62.5 0.QO 

ASH 

15.9 
16.2 

16.0 

Sulphur 

0.82 
0.90 

0.84 

Sink Float 

1 .40 
1.40 1.50 
1.50 1.60 

I 1  .60 

1 TOTAL 

Weight% Woist. Ash V.M. 

65.6 0.6 5.4 24.2 
11.6 0.6 13.4 21.6 
5.6 0.6 23.4 20.0 

- -  - -  - -  17.2 

100.0 _ _  - -  - -  

F .C .  

69.8 
64.4 
56.0 
- -  

- -  

Warnock Hersey Professional Services Ltd. 

ELCO WINING L T D . .  44 Elk River Coal Project 1976-77 

DRILL CCRE AKALYSIS 
4 

Warnock Hersey Lab. No.: 76 - 1271 Sample Identification. DH 32 - 9 

TABLE I1 Screen Analysis 

AIR DRIED BASIS 

Size ;If1 x65 
65 x 0 

Sulphur ASH 

15.8 
16.0 

100.0 _ _  - -  

0.82 
0.89 

~ O T A L  - -  
I 

Bb"TP.BLE 111 Float/Sink ?p x 65 Fraction 
- *- I 

Spec. Grav. DRY B A S I S  

Sulphur ASH V . M .  Sulphur 

0.87 
0.71 
0.58 
- -  

- -  

F C .  

70.3 
64.8 
56.3 

0.87 
0.71 
0.58 

5.4 
13.4 
23.6 
57.7 

16.3 

24. 3 
21 .8 
20.1 
- -  

- -  - -  

TABLE IV  Cumulative 1 .60 Float 

, PER CENT 
Softening Maximum 

Dilatation 

! I  G I 1  

FACTOF 



a c: J a n .  25/77 7 

-.- 
i~ Lab.  No. 81.46-.- ___._ 

Wsrnock  H e r s e y  i I -  

Client :----__-- 

Sample Ident i f icat ion :-. 76- 2 7 1  

Sta r t i ng  Tern p era t ur  e O C : 350 

Sof ten ing  Ternperature "C:---- 3 8 3  
Max. D i l a ta t i on  Temp. 'C: 4 3 7  

20 

60 
Contract ion Ole: 

D i l a ta t i on  e/o : ___ 

Final  Temperoture "C: . 

1 . 034  
G .  Factor  :--- ~~ 

._ ~ 

O/O 

300 

250  

200 

150 

I00 

5 0  

0 

BIRTLEY ENGINEERING (CANADA) LTD. 
__ 
- i t l e  L D a t e  

RUHR DILATOMETER TEST 
Drawn 



I AIR DRIED BASIS % DRY BASIS 

Mois t .  Ash V .M.  F. C .  Sulphur H.G.  I .  

0.6 23.2 21.2 55.0 0.87 105.2 

Ash V. M. 

23.4 21.4 

- 
Sulphur 

0.90 
0.93 

- -  

ASH Sulphur 

27.4 0.91 
12.4 0.94 

23.5 0.92 

Warnock Hersey Professional Services Ltd. 

~ L C O  W I N I N G  LTD.. E l k  River  Coal Proiect  1976-77 

D R I L L  CCRE ANALYSIS 
-. 

r‘ 

Sample Identification. DH 32. - 10 Warnock Hersey Lab. No. : 76 - 272 

T A B L E  I 1  Screen Analysis 

I AIR DRIED BASIS DRY BASIS T -__ 
ASH Size krl Weight % M o i s tu r e  

0 .6  
0.7 

- _  

73.9 
26.1 

100.0 
______ 

27.2 
12.3 

_ -  

f L 3 . E  111 Float/Sink !$I’ x 65 Fract ion 

DRY BASIS AIR DRIED E A S I S  ‘Zpec. Grav.1 -- - I 
Ash 1 V . M .  ‘;ink Float Mo is t .  Weight% 

55.1 
7.0 
3.9 
34.0 

0.6 
0.7 
0.7 
- -  

5.01 24.2 
17.3 20.2 

1.40 
1.40 1.50 
j1.50 1.60 
i 
(1.60 

- 
! -- 1 T O T A L  100.0 25.7 - _  

_- I 
TABLE IV Cun3ulative 1 .60 Float 

DILATATION 
__ -_ t -1- E M  F” R K P  U R E OC 1 PER CENT 

’hosph- 
orus 

in coal) 
F.S . I .  

Maximurn I Maximum Max i n-.l ut-c 
Di 1 atat ion Dilatat ion I Contraction 

8 
4 

0.021 



Date Jan.25177 - 1 

Cl ient: Warnock Hersey , 

Lab. No. 8 1 4 7  

Sample Ident i f icat ion:  76-1 272 

Star t ing Temperature " C :  35O 

Sof ten ing Temperature "C: 386 
Max, Di la ta t ion Temp. "C: 446 

12 Contraction "/" : 

Dilatat ion O / . :  ._ 
38 

Final Temperature "C : 

G. Fac tor :  

300 

r' 

250 

200 

150 

I00 

5 0  

0 

BIRTLEY ENGINEERING (CANADA) LTD. 

r i t le  

RUHR DILATOMETER TEST 

Date 

Drawn 



H E A D  R A Y  A N A L Y ~  I s 
R , H .  8 A S H  % V . M .  % F.C. 8 s .  x H . G .  I .  R E I I A R K S  = . 
0.9 A i r  D r i e d  B a s i s  

Dry  B a s i s  10.3 25.3 6 4 . 4  0 .76  J 

10.2 25.1 63 .8  0.75 74 -- ~ - -  

WT. 2 R . M .  2 

9 5 . 4  1 . o  
9 5 . 4  

4 .6  1 . 4  

ASH 2 s .  8 

10.9 0.71 

11.0 0 .72  

8 .5  0.80 

4 . 6  1 8.6 10.81 

S .  G .  

- 1 . 4 0  

1.40-1.50 

1.50-1 .60  

41 .60  

C UIlULAT I LE 

WT. R . M .  :< AS11 ?' \ I . M .  2 F.C. % S .  2 WT. 7, A S H  2 
--- 

A . I) 11 . 
- . - _ _  . -. - 84 .5  0.7 3 .5  27.4 68 .4  0.79 84.5 3.5 

3 . 5  27 .6  68.9 0.80 84.5 3 . 5  D I3 

4 . 0  0 . 7  18.8 23.1 57 .4  0.61 88.5 4 .2  A . D . B .  

4 .0  18.9 23.3 57 .8  0.61 8 8 . 5  4.2 D . B .  

--__ __ -- __ 84.5  

2 . 3  0 . 9  jl . o  / 9 0 . 8  4.8 A . D . B .  
\ / 

2 . 3  3 1 . 3  9 0 . 8  4.9 D . B .  -____ ___ 
9.2  0 . 7  71.8 100.0 11.0 A . D . B .  

/ 

D . B .  9 .2  72.3 / 100.0 1 1 . 1  

* 

ELCO / l IN I I IG  LTD. - -___ 

C O R E  SAMPLE APlALYS I S 

DH-33-  1 Lab. No. 8212 D A T E  : Jan/77 
HOLE NO.:---__-__--.- _. 

rr 

L Y S E S  L FRACT I ON 

~~ 

CUMULAT I V E  

A . D . B .  

D . B .  
1 /4"  x 6 5 M  

65M x 0 

95.4 I 11.0 I 0.72 

A . D . B .  

D.B. 

C 0 bl P 0 S I 1 k I / " ' '  x 6 5 M  F L 0 A T S (3 1.50 S . G . .  A . D . B .  1 
~- ~ 

F . S .  I .  
DILATATION TEST 

SOFTEN I N G  
T E M P .  ( "C)  

434 I l 8  5 1/2 .06 3 70 

6 
Birt /e  y Engineering 
Sihr idrary  of Grrar Wesf S f c e l  lndrrsfrres 



' O/O 

Lo!?. No. 
Cl ien t :  E L C O  M I N I  RG LTD. 

Scrnple Iden:ii icofion: 

S ta r t i ng  Temperature O C :  350 

Sof ten ing Tempera iure "c: 370 
h:cx, Di1ata:ion I cmp. " C :  

Coniract ion o/o : 

Di la tat ion O / " :  

Final  Temperature "C: 

... 

Kr 

i 

r 

! 

I 

I 
! .  

I 

I 

I 

I 
I j Ti:le I 

i 1 Da:e 
I I 



R.14. % ASH 5 V . M .  8 
1 . 3  22.1 -___ 23.1 

22.4 23 .4  

F . C .  % s .  % H . G .  I .  R E M A R K S  _. 
5 3 . 5  0.80 101 A i r  D r i e d  B a s i s  

. 5 4 . 2  0.81 --- Dry  B a s i s  . 

26.7 

27 .0  

0.9 73 .5  100.0 / 

74.2  / 100.0 

M A X .  D I L .  
TEMP. ( " C )  

428 

M A X I M U M  
CONTR. '% 

18 

M A X  I / l U t l  
D I L .  % G .  NO. 

CORE SAt IPLC - / i i l A L Y S  I S 

Jan/77 DATE: ___ Lab. N o .  82.13 ___ .__-__- HOLE NO. : DH-33-2 - 

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

i CUHULAT I V E  

R . M .  2 A S H  % s .  2 N T .  A S H  % s .  % 

1 . o  24.3  0 .75  87.2 24.3 0.75 A . D . B .  

24.5 0.76 87.2 24.5 0.76 D . B .  

SIZE 
FRACT I ON WT. 2 

87.2  
1/411 x 6 5 M  

87.2 

1 . 3  I 14.0 I 0 .94  1 100.0 1 2 3 . 0  1 0 .77 I A . D . B .  12.8 

12.8 
6 5 M  x 0 I 14.2 I 0 .95 I 100.0 I 23.2 1 0 .78  I D . B  

I 
.. 

S I Pi K - F L O A T A N A L Y S I S :  l / h l '  x 6 5 ~  

- 1 .bO 

1.40-1 .SO 

1.50-1.60 

+i . 6 0  

4 . 6  17.8 23.5 58 .7  0.88 68.8 

4.2 1 . 5  27 .7  73 .3  
28.1 73.0 ____ 4.2 d*l 

D.B. 

C 0 h1 P 0 S I 1. E 1 / 4 "  x 65M F L 0 A T S @ 1 .50 S.G., A . D . B .  __- 

P 2  I 
F . S .  I .  

SOFTEN I NG 
TEMP. ( " C )  

I 
I 

139 1 1.062 8 .06  1 368 

Bir t le y E ng in e c ring 
Si,Oori,ary of Great Wecf Sfpel Industries 



I 

I 
I I 

I 
I 

I 
I 

! 

I 

I 

, 

I 
1 Drawn 

1 
I 

i 
i I -I_ 



ELCO 1'1 I N I ti(; .. ~ L T D .  

C O R E  SAf4PLE __ APIALYS I S 

Jan /77  HOLE NO.  :- DH-33-3 Lab.  ____ No. 8 2 1 4  --___-- D A T E  : 

I i E A D  R A ' Y  A N A L ! " ,  I S  

R . M .  % A S H  2 V . M .  Y; F . C .  8 s .  % H . G .  I .  RE H A R K S  
c 

A i r  D r i e d  Basis 0 . 6  42.2 18.9 38.3 0 .63  66  

42.5 19.0 38.5 0.63 - -  D r y  B a s i s  1 

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

i C U M U L A T  I V E  S I ZE I 1 

F . S .  I .  

8 

F R A C T  I ON 

-- P 2  D I L A T A T I O N  T E S T  
O 14 

C O A L  S O F T E N  I NG M A X .  D I L .  M A X I M U M  M A X  I MUt1 
T E M P .  ( " C )  T E M P .  ( " C )  C O N T R .  2 D I L .  B G .  N O .  

- 03 356 4 4 3  24  271 1 . l o o  

1/4"  x 6 5 M  

WT. % 

9 6 . 0  0.62 96 .0  

0 .74  
I I 4.1 1 3 3 . 1  I 0 .75 I 100.0 143 .1  1 0 .63 I D . B .  6 5 M  x 0 I 

Bir t le y E ng in e e ring 
Subsidiary ol Grpnf Wrst S f e e l  Industries 



#- 

/I 

r , 
i ! 

I 
i Drawn 

i 
I 

4 

1 



e.t.1. 8 
0 . 7  

S I Z E  
' 1 FRACTION 

ASH % V . M .  Bc F.C. % s .  % H . G .  I .  R E M A R K S  ., 

1 1 . 1  -- 24.3 63.9 1.08 84 A i r  D r i e d  B a s i s  
Dry  B a s i s  11.2 24.5 64.3 1.09 -- 

1 6 5 M  x 0 

WT. !? 

94.1 

94 .1  

5 .9  

CUMULAT I V E  

R.14. 2 A S H  2 S .  2 WT. % A S H  % s .  9 
0.9  11 .4  1.06 94 .1  11.4 1.06 

11.5 1.07 94.1 11 .5  1.07 

1 .o 16.4 1.19 100.0 1 1 . 7  1 .07  

5 . 9  

A . D . B .  

1 16.6 11 .20  100.0 I 11.8 1 1 . 0 8  

A . D . B .  I 

F . S .  I .  

7 1/2 

D . B .  1 

SOFTEN I NG 
TEMP. ( " C )  

ON 

.07 3 74 

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

MAX I MUf1 
D IL .  2 

78 

" 1  S . G  

G .  N O .  

1.058 

I W T .  2 

0 . 7  4.8 26.5 

4.8 26 .7  

0.7 17.8 21.3 

17.9 21.5 

0 .8  26 .1  

26.3 I 91 .7  5.7 D . B .  

\ 100.0 11.2 A . D . B .  -I u 100.0 I 11.2 1 D . B .  1 

C 0 M P 0 S I 1. E 1 / 4 "  x 6 5 M  F L 0 A T S @ 1.50 S . G . ,  A . D . B .  
I----------. 

DILATATION TEST 

I 

Bir t le y E ng in e e ring 
Sidrrrrirary ol  Gwat W P C ~  Sleet lndusrrrer 



i P 

! 

I 

I 

i 

i 
i 
I 

1 

i -  

I 
I-- 

I 

I 

Drawn 
1 



E L C O  I4INIFli; LTD. _____. 

C O R E  SAMPLE - IJIALYS I S 

DATE : Jan'77 -_-- D H - 3 3 - 5  Lab.  No. 8216 HOLE N O .  :---.- 

H E A D  R A ! . I  A t I A L V 5  1 S 

R . H .  2 ASH % V . M .  y< F.C.  8 s .  2 H . G .  I .  REMARKS ,* 

0.5 31 .3  2 2 . 0  46 .2  1.33 90 A i r  D r i e d  B a s i s  
31.5 22.1 46.4 1.34 --  D r y  B a s i s  

d 

f" 

I 7 . n . n .  
0 . I{ . 

A . D . B .  

D . B .  

-~ 

- - _- 

C 0 M P 0 S I 1 E I / 4 l 1  x 6 5 M  F L 0 A T S Q 1 . 5 0  S.G., A . D . B .  

P 2  DILATATION TEST 
F . S .  I .  ON 

SOFTENING M A X .  D I L .  M A X I M U M  MAX I MUf! 
TEMP. ( "C)  TEMP. ( " C )  CONTR. % D I L .  2 G .  N O .  

COAL 

7 1/2 .07  37 1 434 2 4  49 1 .028  

FRACT I ON WT. X I 
6 5 M  x 0 

7.3 

+- 

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

A . D . B .  

D . B .  

A . D . B .  

D . B .  

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

S .  G .  IWT.  2 
I 

-1 .40  

1.40-1.50 

1 . 5 0 - 1 . 6 0  

+ I  .Go I :2:: 

R . M .  % 

1.2 

0 . 9  

1 . 1  

0.8 

I I I I CUtlULATI bE 

ASH 

4 .4  

4.5 

5 . 6  

5 . 7  
7 .1  
7.2 

32 .9  

33.3 

A . D . B .  

A . D . B .  

D . B .  1 

Bi r t le  y Eng in  e e r i ng  
S i i h c t r l r m y  of Great West S tee l  Industries 



I 

I 

I 1 



'- 
- M o i s t .  Asti ' V . M .  ___ F. c. . S u l p h u r  H.G. I .  Ash V.-M. F . C .  S u l p h u r  

0.8 18.7 28.4 52.1 0.65 75.4 18.8 28.7 52.5 0.66 

~ 

I 

S u l p h u r  

0.67 
0.67 

- -  

_-___-__ 
ASH 

19.6 
19.7 

.._____ 

19.6 TOTAL 
I 
I ~~ 

ASH V.M.  

7.5 32.0 
17.6 28.4 
25.6 25.4 
64.7 - - 

18.3 - - 

F . C .  S u l p h u r  

60.5 0.73 
54.0 0.63 
49.0 0.66 
- -  - -  

_ -  - -  

Warnock Hersey Professional Services Ltd. 

Elk  R i v e r  Coal Project 1976-77 LCO WINING LTD. .  a+----- 
DRILL CCRE ANALYSIS 

W a r n o c k  H e r s e y  L a b .  No.: 76 - 1273 Sample Ident i f ica t ion .  DH 34 - 1 

TABLE I Raw C o a l  t iead Sample Xff x 0 

AIR DRIED B A S I S 7  "/o DRY E A 3 I S  

TABLE I1 S c r e e n  A n a l y s i s  

r AIR DRIED BASIS I DRY BASIS 

Weigh t  % Ni o i s t t A  re ASH S u l p h u r  

0.68 
0.68 

0.68 

Size 
- 

x 65 
E 5  x 0 

84.0 
16.0 

0.7 
1 . o  

19.4 
19.5 

100.0 

P \ F 3 L E  I11 F l o a t / S i n k  2' x 65 F r a c t i o n  

DRY BASIS 

F. c. Lcllphur- ';ink Float 

1.40 1.50 
!.50 1.60 
I .60 ! 'TOTAL 

Weight% W o i s t .  - 

69.7 1 .0 
9.7 0.8 
5.0 0.7 

- _  15.6 
__.__ __ - 

- .- 100.0 

____- 

3 1  .7 

_ _  

59.9 0.72 
53.5 0.62 
48.7 0.65 
- -  - _  

---t----- - -  
- -  I _____ 

~ -- -- 

TABLE IV C u n i u l a t i v e  1 . G O  [-loat 

DTLATAl-ION ' h OS p h - 
c ) rus  

in c o a l )  

- D i l a t a t i o n  C o n t r a c t i o n  

0.042 



_- 
I 

Lab. No 8 1 4 8  [)ate Jan. 2 5 / 7 7  

Cl ient :  Warnock H e r s e y  

Sample Iden t i f i ca t i on !  76-1 2 7 3  
S ta r t i ng  Tempera tu re  "C:_- 350 

So f ten ing  Temperature " C :  j 6 5  
Max. D i l a ta t i on  Temp. "C: 4 3 7  
Contract ion "/" : 19 

I 83 D i la ta t i on  o/o: - 

Final Temperature "C :-- 
G. F a c t o r :  1.079 

300 

i 

250  

2 0 0  

I50 

I00 

5 0  

0 

BIRTLEY ENGINEERING (CANADA)  LTD. 
__ 

-- lDate i l l e  

RUHR DILATOMETER TEST 
Drawn t------ 

I 



Warnock Hersey Professional Services Ltd. 

i 
- M o i s t .  Ash V.M.  F. C .  Sulphur H . G .  I .  

0.9 35.4 25.0 38.7 0.78 82.3 

ELCO WINING L T D . .  t- 

74 DRY BASIS 

Ash V. M. F . C .  Sulphur 

35.7 25.3 39.0 OI.79 

E l k  River Coal Project 1976-77 

Size 

x 65 
E 5  x 0 

TOTAL 
, 

DRILL CCRE ANALYSIS 

AIR DRIED BASIS DRY BASIS 

Weight 74 Moisture ASH Sulphur ASH Sulphur 
- 

74.5 0.8 42.7 0.72 43. I 0.73 
25.5 0 .9  25.3 0.96 25.5 0.97 

- 

38.6 0.79 - -  - -  _ _  100.0 

Sample Identification. DH 34 - 2 

Weight% 

25.4 
1 0 . 4  

4 . 6  
59.6 

100.0 

r' 

Warnock Hersey Lab. N o .  : 76 - 1274 

Moist.  Ash V .M.  F . C .  

0 .9  8 . 8  32.3 58.0 
0 .9  16.4 28.9 53.8 
0 .8  25.0 25.4 48.8 
- -  - -  - -  - _  

- -  _ -  - -  - -  

ASH 

8 . 9  
16 .5  
25.2 
66.6 

44.8 

V.M. F . C .  Sulphur 

32.6 58.5 0.86 
29.1 54.4 0.83 
25.6 49.2 0.79 
- - - -  - -  

- -  - -  - -  

Spec. Grav.. 

Sink  Float 

1 .40 
1 . 4 0  1.50 
1 .50  1.60 
1.60 

TOTAL 

Sulphur. 

0.85 
0.82 
0.78 

- -  

T A B L E  IV Cumulative 1 .60 Float 

DRY BASIS I 

F . S . I .  1 8 

I !  G I 1  
PER CENT 
----I 

T E M P E RAT U R E OC 
. - - - - __ - ( i n  coal) 

Init ial  
' 

Softening Maxirrwm Maximum Maximum 
Dilatation Contraction Dilatation 

FACT0 

0.008 



-.. 
I 
1 

Lab. No. 8 1 4 9  D a t e  Jan.25177 

Client: Warnock Hersey  

Sample Identi f icat ion:- 76-1 274 

Start ing Temperature "C: 350 

Softening Ternperature " C :  365 

Max. Di latat ion Temp. "C:  437 
Contraction "/" : 19 

Dilatat ion %: 157 

Final Temperature "C: 
1.076 G. Factor :  -___. 

:;1 
BIRTLEY ENGINEERING ( C A N A D A )  LTD. 

- 

Date t l e  

RUt iR DILATOMETER TEST 
Drawn I 



Warnock Hersey Professional Services Ltd. 

_____ 
AIR CRIED E3kSIS I- 

LCO W I N I N G  L T D . .  E l k  R i v e r  Coal - Prolect 1976-77 
-- 

DRILL. CCRE ANALYSIS _- 

56 DRY E 3 A C l  

d 

S a m p l e  Ident i f ica t ion .  DH 34 - 3 Warnock  H e r s e y  Lab.  No.: 76 - 1275 

I-____ _ - - _ _ _ ~ _ _  
F. C .  S u l p h u r  H . G .  I .  A s h  V. M. F . C .  S u l p h u r  M o i s t .  A T i M 5 .  __- 

I 
1.01 98.4 13.9 29.7 56.4 1.02 0.8 13.8 55.9 

i 

T A B L E  I Raw Coal Head Sample xtt x 0 

TABLE I1  Screen A n a l y s t s  
AIR DRIED B A S I S  DRY BASIS 

23.6 1 .16 1 .17 

1 3 . 2  I .07 _ -  _ _  OTAL 100.0 _ _  
~~_ ~ ~~ 

*.E?LE I l l  Float/ ,Sink kiti x 65 F r a c t i o n  
- 

-pee. Grav .  

'Sink Float 

1.40 
1.40 1.50 
1.50 1.60 
I .60 

AIR DRIED t3ASIS 

Weight% 1 I Ash I 75.5 0.8 7.2 33.5 58.5 1.23 

W o i s t .  V.M.  1 F.C. 1 S u l p h u r  -_  

T A F L E  IV C u m u l a t i v e  1 .60 f-loat 

DRY P A S I S  

ASt i  I V.M. F C. 

58.9 
56.4 
53.6 
- -  

___- 

- -  

S u l p h u r  

1 .24 
1 .08 
0.84 

- - -- 
______ 

- -  

II G t i  

FACTOF 



-. 
I 
J 

L a b  No S I Q  Date Jan.  2 6 / 7 7  - 

Client: Warnock Hersey 

Sample ldentif ication:-76- 1275 

Star t ing Temperature " C :  350 

Softening Ternperature " C :  359 
Max. Dilatation Temp. " C :  4 2 8  
Contraction % : 21 

Dilatat ion %: 175 

Final Temperature " C  :- 
1 .074 

G. Factor:- - 

300 

.A 

250 

200 

150 

I00 

5 0  

0 

~ _ _ _ _ _ _  

EIRTLEY ENGINEERING ICANADA) LTD. 

Date T i t l e  

Drawn 
RUWR DILATOMETER TEST 



Warnock Hersey Professional Services Ltd. 
I ,  

AIR DRIED BASIS  

Moist. Ash V . M .  F. C .  Sulphur H.G. I .  

0.87 90.0 0.8 13.7 29.4 56.1 

ELCO WINING L T D . .  f" 

% DRY BASIS 

Ash V .  M. F .C .  Sulphur 

13.8 29.6 56.6 0.88 

Elk River Coal Project 1976-77 

I AIR DRIED BASIS 

DRILL CCRE ANALYSIS 

DRY BASIS 1 

Sample Identification: DH 34 - 4 

-- I 

Size Weight % Moisture 
- 

x 65 83.7 0.8 
55 x 0 16.3 0.9 

- 0 T A L  100.0 - -  

r' 

Warnock Hersey Lab. No.: 76 - 1276 

ASH 

15.1 
10.3 

- -  

0.85 
0.97 

TABLE IT Screen Analysis 

15.2 0.86 
10.4 0.98 

Weight% 

76.3 
3 . 9  
2 . 2  

17.6 

700.0 

Woist. Ash V.M. 

0.8 3.2 33.1 
0.9 8 . 0  29.6 
0 .7  12.6 27.8 
- -  _ -  - -  

- -  - _  _ _  

Sulphur I ASH I Sulphur I 

Sulphur 

0.87 
0.83 
0.68 
- -  

ASH V . M .  

3.2 33.4 
8.1 29.8 
12.7 28.0 
72.3 - - 

Float/Sink ?&'I x 65 Fraction 

3hosph- 
0 *-us 

in coal) 

0.005 

Spec. Grav. 

Sink Float 

1.40 
1.40 1.50 
1.50 1.60 
1.60 

D I LATAl -  I 0  N 
- - __-__--- 

I 1  G I f  
TEMPERATURE OC PER CENT 

FACTOR 
Init ial  Softening Maximum Maximum Maximun; 

Dilatation Contraction Dilatation 

350°c 362OC 428OC 21 % 148% 1 .067 

TOTAL 

AIR DRIED G A S I S  

F.C.  

62.9 
61 .5  
58.9 

TABLE IV Cumulative 1 .60 Float 

I DRY BASIS 

F . C .  

63.4 
62.1 
59.3 
- -  

S u l  phut 

0.88 
0.84 
0.68 
- -  



If 
L a b  N o . 8 1 5 1  Date Jan.  2 6 / 7 7  - 

Client : Wa rnock H e r s e y  

Sample Iden t i f i ca t i on :  76 -1276  

S ta r t i ng  Tempera tu re  " C :  3 50 

Sof ten ing Tempera tu re  "C: 362 

Max, Di la ta t ion Temp. "C:  428  

I- I 
Contract ion "/" : 21 

148 D i l a ta t i on  %:L-...-- 

Final  Temperature "C :L- 

G. F a c t o r :  1 . 0 6 7  

r l t l e  

RUt iR DILATOMETER T E S T  

Date 

Drawn 



A S M  

44.1 
27.6 

____--- 

41 .6 

Sulphur 

0.51 
0.70 

-___ 

0.54 

1 t1MPERATURE OC - in coal) 
M a x i m u m  
Di 1 a ta t  i on 

362OC 440°C 0.071 

PER CENT ____ -___-__ 
Maxirnum -MaxLmurr~ 
Contraction 0 i 1 ata t i o n  

2C% 147% 
--____- 

Wornock Hersey Professional Services Ltd. 

DRlLL  CCRE ANALYSIS _- 
r' 

,'ample Ident i f icat ion.  DH 34 - Warnocl i  H e r s e y  Lab. No. : 76 - 1277 

TAE3LE 1 Raw Coal Head S a m p l e  1$" x 0 

AIR DRIED BASIS 

~ 

37.8 0.54 65.0 38.1 0.54 
_______ _-_ 

T A B L E  I T  S c r e e n  A n a l y s i s  
I AIR DRIED BAS15 

1 S i z e  I Mieight "/o I M o i s t u r e  I A S H  I Sulphur 

x 65 

OTAL 

TAPLE I l l  Flc,at/E-ink x G 5  F r a c t i o n  

Spec. G r a v  

S i n k  Floai Ash V . M .  F . C .  ASH - S u l p h u r  

0.77 
0.72 
0.61 

V.M.  

30.9 
27.6 
24.6 
- -  

~ _ _  

- -  

1 .40 
1.40 1.50 
1.50 1.60 
1.60  

6.3 
18.0 
27.4 
- -  

30.6 
27.4 
24.4 

_ -  

62.4 
53.8 
47.5 
- -  

- -  

6.3 
18.2 
27.6 
70.1 

43.5 

- -  LI/-- TOTAL _ -  

TABLE IV C u m u l a t i v e  1 .60 Float 

F.S.J .  

7 



Date Jan. 26/77  - '1  
Lab.  N o . 8 1 5 2  

Client : 

Sample Identi f icat ion: 76-1277  
Start ing Temperature "C: 35' 

Softening Temperature "C :  

Max. Di latat ion Temp. " C :  

Contraction Yo : 

Dilatation "lo: 

Final Temperature "C : 
1.080 1 

G. Factor :  c 

Wa rnoc k He rsey - 

t 

- 

362 
4 40 

20  

147 

- 
- 
- 
I 

r 

EIRTLEY ENGINEERING (CANADA) LTO. 

Title Date 

Drawn 
RUHR DILATOMETER TEST 



Warnock Hersey Professional Services Ltd. 

Moist. Ash V . M .  F. C. Sulphur H.G. I .  Ash V. M. F . C .  Sulphur 

0.8 28.6 24.2 46.4 0.51 1 l Q . O  28.9 24.4 46.7 0'. 51 
i 

ELCO WINING L T D . .  Elk River Coal Project 1976-77 

DRILL CCRE ANALYSIS 
b" 

DRY BASIS AIR DRIED BASIS 

Size Weight "/o Moisture A S H  Sulphur ASH Sulphur 

x 65 79.2 0.7 31 .2 0.50 31 .4 0.50 
65 x 0 20.8 0.9 14.5 0.71 14.7 0.72 

TOTAL 100.0 - -  - -  

- 

- -  27.9 0.54 

Sample Identification- DH 34 - 6 

T 

.' 

Warnock Hersey Lab. No.: 76 - 1278 

AIR DHIED EASIS DRY BASIS 

Moist .  Ash V.M. F . C .  Sulphur ASH V.M. F C.  Sulphur 

0.8 4.7 31.5 63.0 0.64 4.7 31.7 63.6 0.65 
0.9 16.1 23.8 59.2 0.55 16.2 24.0 59.8 0.56 
0.7 22.3 21.7 55.3 0.52 22.5 21.9 55.6 0.52. 
- -  - -  - -  - -  - -  - -  - -  73.2 - -  

T A B L E  I Raw Coal Head Sample %If x 0 

I I AIR DRIED BASIS "/o DRY @ASIS I 

i 

30.8 - -  I - - I  - -  I 

T A B L E  111 Float/Sink v' x 65 Fract ion 

Spec. Grav. 

Sink Float 

1.40 
1.40 1.50 
1.50 1.60 
1.60 

- 
TOTAL 

We i g h t "/o 

55.6 
4.1 
4.0 
36.3 

-~ ~ 

100.0 

T A B L E  IV Cumulative 1 .60 Float 
I I I I 

<in coal) ~ _ _ _ _ -  TEMPERATURE OC PER CENT 11 G I! 

F A C T 0  Init ial  Softening Maximum Maximum Maximun; 
Dilatation Contraction Dilatation 

8% 0.038 350 0 c 374OC 437OC 14% 188% 1 .072 r - 



I 

c I i en t :-WarmQdcHers* 

Sta r t i ng  Tempera tu re  " C  :- 350 

Sample Iden t i f i ca t i on :  76 -1278  

So f ten ing  Temperature "C:  374 
Max. D i l a ta t i on  Temp. " C :  4 3 7  

1 4  Contract ion o/o : 

188 D i la ta t i on  o/o:p-- 

Final  Temperature "C : 

G. F a c t o r :  1 . 0 7 2  
_________ 

;I I 

300 

r' 

250  

200 

I50 

I00 

5 0  

0 

BIR7-LEY ENGINEERING (CANADA)  LTD. 

t le 

RUHR DILATOMETER TEST 

Date 

~~~ 

Drawn 



Moist .  A s t ~  V .M.  F. C .  Sulphur H . G .  I .  

0.7 20.0 25.7 53.6 0.86 83.0 

Ash V. M. F . C .  Sulphur 

20.1 25.9 54.0 o h 7  

Sink Float 

1 .40 
1.40 1.50 
1.50 1.60 
1.60 

TOTAL 

Weight% Woist. 

68.5 0.9 
8.2 0.8 
3.6 0.8 

- -  19.7 

100.0 

- 

- _  

Warnock Hersey Professional Services Ltd. 

Elk River Coal Project 1976-77 ELCO fv'INII\IG L T D . .  
P 
'b 

DRILL CCRE ANALYSIS 
< 

Warnock IHersey Lab. No.: 7 6  - 1279 Sample Identification. DH 34 - 7 

T A B L E  I Raw Coal Head Sample x 0 

t AIR DRIED BASIS I % DRY BASIS I 

T A B L E  I 1  Screen Analysis 

I AIR DRIED BASIS 

A S H  I Sulphur 

19.4 
12.9 

18.5 0.90 I - _  - -  TOTAL 100.0 _ _  
, 

4 + TAEL-E I11 Float/,'ink qT x 65 Fraction 

DRY BASIC. SC=oec. Grav.1 P-IR DRIED EASIS  
I '  1 

F . C .  Sulphur * Ash 

4.6 
15.4 
26.7 
- -  

- -  

V.M.  

30.0 
26.0 
22.3 
_ -  

F .C .  

64.5 
57.8 
50.2 

Sulphur 

0.93 
0.75 
0.62 
_ -  - 

- -  
- -  I - -  

T A B L E  IV Cumulative 1 .60 Float 

DI LATAT I0 N 

PER CENT TEMPERATURE OC 
Maximum 

Oi  la ta t  ion 

I I  G I 1  

FACT0 

1.076 

M a x  i mu n7 
Contraction 

Max  i mu rr 
Dilatation 

180% ' 



L a b  No. 8154 Dale Jan. 2 6 / 7 7  

Client : Warnock Hersey 

Sample i den t i f i ca t i on  :--76-1279 

S t a r t i n g  Tempera tu re  " C :  3 5 O  

Sof ten ing  Tempera tu re  " C :  365 
Max. Di la ta t ion Temp. " C '  

Contract ion "/" : 

Di la tat ion %: 

Final  Temperature "C 1- 

F a c t o r :  

T i t l e  

RUHR DILATOMETER TEST 

"10 
30 0 

t' 

250  

200 

I50 

I00 

5 0  

0 

Date 

Drawn 

I 

a$D BIRTLEY ENGINEERING (CANADA)  LTD. 



R./.l. % 

5.5 
ASH % V . H .  2 F.C .  8 s .  8 H.G. I .  I? E HA R Y, S 

26 .6  16.1 5 1 . 8  0 . 3 5  105 
28.1 , 1 7 . 0  5 4 . 9  0 . 3 8  

rl 

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

- ~ -  
--- 

V . M .  2 

2 0 . 9  
2 1 . 5  
18 .2  

18 .9  

CUiZULAT I LE 

F.C. 2 s .  :< L IT.  2 A S H  2 
7 2 . 6  0 . 5 8  22 .9  3 . 7  
7 4 . 7  0 . 6 0  ~- 2 3 . 0  3 . 8  
7 0 . 7  0 . 5 6  5 0 . 0  5 . 7  

_ _ _ _ _  

73.4 0.58 j 50.0 5 . 9  ,,/I 6 3 . 4  
6 3 . 2  / 

\ 100.0 

\\ 100.0 

7 . 8  
8.1 

28.0 

2 8 . 9  

1 u_ 

C 0 11 P 0 S I 1 L 1 / I i "  x 6511 F L 0 A T S !I' 1.50 S . L . ,  A . D . B .  ___ --__ _____ 

- I' '> D I L A T A T  I ON T E S T  

S O F T E N  I N G  1 l A X .  D I L .  r l A X  I MU14 M A X  I f 4U f i  
Itill ' .  ("C) T E M P .  (OC) CONTR. 2 DIL.  % G .  N O .  

F . S .  I .  0 I N  

~ _ _ _ I  

--- 2% @ 494" --- --- N . A .  . 02  470 
4 

ELCO t.lll! ING LTD.  ____ - --.- 
C O R E  SAMPLE APIALYS I S -_____ 

D A T E  : FEB.  / 7 7  HOLE N O . :  DH - 35 - 1 . L A B .  N O .  8351 

p"' 

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

S I N I( - F L O A T A N A L Y S 'I S :  1/4"  x 65r-1 
I 

f4. I S. G .  

- 1 . 4 0  
2 . 8  3 . 7  

3 .8  
7 .4  

2 2  - 9  
23  .O 
27.1  3 . 7  

1.40-1.50 

1 .50-1  .60 

27 .0  7 . 7  -=--I A . D . B .  1 5 . 8  1 3 . 4  
13 .2  

4.2 
16 .5  D . B .  I 

36.6  2.8 6 2 . 9  A . D . B .  I r + I  .Go 3 6 . 8  1 1 6 4 . 7  

Birtle y Engineering 
Stihsrrltary of Great West  S tee l  Industries 



I 
. j  -- - -- . .. . . . - - - . . -. . . .. I -. . . - . -. 
1 - -- --- 



r' I I E A D  R A ! I  A N A L ' ? ' ,  I S 

R . M .  % A5ti V . M .  2 F . C .  8 s .  2 H . G .  I .  RE l1A RKS 
,' 

A i r  D r i e d  B a s i s  1 . o  50.5- 10 .8  37.7 0 . 3 8  58  
51 . O  10.9 38 .1  0 .38  - -  Dry  Basis 

r 

s I N Y, - F L o A T A 14 A L Y s i s :  I / W  x 6 5 ~  
C U l l U L A T  I L E  

S. G .  WT. '% R . M .  ': ASt I  5 V . M .  2 F . C .  %, S .  2 WT. 2 A S H  % 

4.4 15.8 78 .8  0.57 26 .2  4.4 A . D  D .  - __ - - -- 1 . o  - 26.2 

2 6 . 3  4.4 16.0 79 .6  0.58 26.3 4.4 0 I]' __-__ _-_____ 
-1.40  . 

7 -  3 1 .o  17.1 14 .2  67 .7  0 .58  33.5 7.1 A.D.B. 
7 . 4  17.3 14.3 68 .4  0 .59  33.7 7.2 D . B .  

4.4 1.9 21 .8  \ ,/ 3 7 - 9  8 . 9  A . D . B .  

4.4 2 2 . 2  38.1 9 . 0  D . B .  

1.40-1  .50 

\ / 1.50-1 .60 

62.1 1.5 76.4 / \ 100.0 50.8 A . D . B .  

+ l e 6 0  61 .9  77.6 \\ 100.0 51 .4  D . B .  

s I Z E  
FRACT I ON 

+ 
C 0 bl P 0 S I 1 E 1 /4"  x 65M F L 0 A T S @ 1 . 5 0  S . G . ,  A . D . B .  

- 

PX D I L A T A T  I ON T E S T  
F . S .  I .  0 ;\I 

SOFTEN I NG M A X .  D I L .  MAX I MUM M A X  I MUi t  
TEMP. ( " C )  TEMP. ( " C )  C O N T R .  % D I L .  2 G .  N O .  

--- --- 2 .02 428 --- 17% @ 494" 

65M x 0 

WT. 2 

85.6 

85 .6  

14.4 

14.4 

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

C U M U L A T I V E  I 

R . H .  ?, ASI I  2 s .  :: N T .  % A S H  % s .  % 

1 .4  5 1  - 3  0.34 85.6 51 .3  0.34 A . D . B .  

52.0 0 .34  85 .6  52.0 0.34 D.0.  
---_- 

100.0 49.8 A . D . B .  40.9 0 .46  0.36 0.9 
1 41 .3  I 0.46  100.0 50.5 0 .36  D . B .  

Birt le y Engineering 
S t r D ~ r r l r n r y  01 Grra l  West S tee l  lndiisrrres 
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H E A D  R A ' , !  A t . I A L V 5  I S  

R . M .  8 . A511 V . M .  2 F . C .  2 s .  9 H . G .  I .  R E MA R K S 
.' 

A i r  Dried  B a s i s  

Dry  Basis 

0 . 9  27 .2  17 .9  54 .0  0 . 5 2  101 -- 
_-- 2 7 . 4  18.1 5 4 . 5  0 . 5 2  

j 9 

SIZE 
F R A C T I O N  WT. % R . M .  2 

83.2  1 . 3  

A S H  % S .  2 
31 .O 0 . 4 9  
31 .4  0 .50 

I CU14ULAT I VE 

WT. % ASH % s .  8 
8 3 . 2  31 .0  0 . 4 9  A . D . B .  

8 3 . 6  31 . 4  0 .50  D . B .  m--1---- 100.0 2 7 . 8  0.50 A . D . B .  

1 2 . 3  I 0.58 1 100.0 I 2 8 . 3  1 0 . 5 1  D.B .  

F . S .  I .  

6 1/2 

__- 

S O F T E N  I NG M A X .  D I L .  M A X  I MUM M A X  I MUfl  
TEMP. ( " C )  TEMP. ( " C )  CONTR. 2 D I L .  % 

0 id 

--- 12% @ 456" --- . o i  410 

b 

E L C O  I l I t l I t l G  L I D .  ____ .- __- 

FEB. /77  HOLE N O . :  DH - 35 - 3 _ _ _ _ _ _ _  LAB.  N O .  _---.-I_- 8353 DATE : __ 

S I Z  

1/4"  x 6 5 M  83.6  
I 

6 5 M  x 0 w 
S I N K - F L O A T  A N A L Y S i  S :  1/4"x65;.1 

C U I l U L A T  I 1,E 

S .  G .  

- 1 . 4 0  
A . P . R .  

4 . 7  1 1 1 0 . 6 9  
12 .4  0 . 6 2  

0 . !" . 

A . D . B .  
.~ 

14.2 1 . 8  
1.40-1 .50  171 55.6 I 6 . 6  

12 .6  I 18 .4  ] -69 .0- -  1 0 . 6 3  55.7 I 6 . 7  D .  5 

1.50-1 .60  I,* 6 5 . 0  I 8 . 7  A . D . B .  2 0 . 9  
2 1 . 3  
72 .5  / 

73 .5  
\ 

D .  6 

I 35.0 I 1 . 3  A . D . B .  

D.B. 

C 0 bl P 0 S I 1- i 1/11" x 6 5 M  F L 0 A T S ci 1 . 5 0  S . G . ,  A . D . B .  
_ _ _ . ~  __ 

I P 2  I D I L A T A T I O N  T E S T  

Birt ley Engineering 
Subcihary of Grral  West S tee l  Industries 



6' 
Start ing 

So f t en ing Tern? era  t u re 

Max. Dilatation Temp. 

Contraction o/o : 

Dilatation %:  

Tern 2 era  t u r  e 

2 5 0  

i 

1 
I 
I I 

I 

1 I Drawn 
I i i 
I I 

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



H E A D  R A ! /  A i J A L Y 5  I S 'x ASH 5 V . M .  % F.C. 8 s .  x H . G .  I .  RE MA RKS c 
A i r  D r i e d  B a s is 
D r y  B a s i s  14.2 17.7 68.1 . 0.55 , 

0.9 14.1 17.5 67.5 0.55 122 -- 
--- 

1 / 4 "  x 6 5 ~  

I 

I 6 5 M  x 0 

S .  G .  

- I .1+O 

1.40-1 .SO 

1.50-1.60 

+ l S 6 O  

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

C U I I U L A T I  V E  

WT. 2 R . M .  '6 A S H  2 V . M .  2 F . C .  2 S .  2 WT. 2 A S t i  2 

73.0 5.6 3.7 19.4 71.3 0.68 73.0 3.7 A . P  - n .  
72.3 3.9 20.6 75.5 0.72 72.3 3.9 0 I3 

10.4 1.5 11.7 17.6 69.2 0.59 , 83.4 4.7 A . D . B .  

11.9 17.9 70.2 0.6'0 83.0 4.9 D .  B .  

3.0 4 . 2  21.0 86.4 5.3 A . D . B .  

3.0 \ 
21.9 86.0 5.5 D . B .  -_ - 

/ \ 100.0 14.3 A . D . B .  13.6 2.0 71.7 
14.0 73.2 / ,, 100.0 15.0 D . B .  

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

F.S. I .  

8 1/2 

0 id 
SOFTENING M A X .  D I L .  M A X I M U M  M A X  I MU11 
TEMP. ( " C )  T E M P .  ( " C )  C O N T R .  2 D I L .  g G .  N O .  

.05 395 452 16 25 1.015 

Birtle y Engineering 
Si ibsi r l tary  01 Grrat West Steel Industries 
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Title 



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

R.11. 8 A S H  2 V . M .  2 F . C .  8 s .  2 1 i . G .  I .  R E  t !A R I< S 
\I 

A i r  D r i e d  B a s i s  
D r y  B a s i s  19.5 18.4 62.1 0.48 A 

1 . 1  19.3 18.2 61.4 0.47 a3 
-- 

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

R.11. 8 A S H  2 V . M .  2 F . C .  8 s .  2 1 i . G .  I .  R E  t !A R I< S 
\I 

A i r  D r i e d  B a s i s  
D r y  B a s i s  19.5 18.4 62.1 0.48 A 

1 . 1  19.3 18.2 61.4 0.47 a3 
-- 

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

S I Z E  
F R A C T I O N  wr. x R.t.1. % ASII % s .  2 

, 84.4 0.6 20.5 0.44 
84.5 20.6 0.44 
15.6 1.5 13.4 0.53 

0.54 

1/4"  x 65t1 

55M x 0 , 15.5 13.6 

S .  G .  

-1 .40 

1.40-1  .SO 

1.50-1.60 

+le60 

L Y S E S  

C UI'IULAT I \IE 

WT. '% R . M .  2 A S H  2 \ I . M .  % F . C .  % S .  :< WT. % ASH 8 
6.8 20.2 72.0 0.54 54.8 6.8 A . D . H .  

6.9 20.4 72.7 0.55 54.9 6.9 D .  I1 

----- ___ _- --- 54.8 1.0 

54.9 
. 

----_-____ 
20.0 1.1 16.1 16.7 66.1 0.43 74.8 9.3 A . D . B .  

20.0 16.3 16.9 66.8 0.43 74.9 9.4 D . B .  

5.7 1.4 27.0 / 80.5 10.5 A . D . B .  

5.6 27.4 80.5 10.7 D . B .  
\ / 

/ \ A . D . B .  1.1 58.8 100.0 20.0 - 19.5 
19.5 59.5 / 100.0 20.2 D . B .  

CUt lULAT I V E  

r 
C 0 f.1 P 0 S I 1 C 1 / 4 "  x 65M F L 0 A T S jiJ 1.50 S . G . ,  A . D . B .  __- 

" :< D I L A T A T  I ON T E S T  

S O r T E N  I N G  M A X .  D I L .  l l A X I M U l . 1  t1AX I MU11 
TEMP. ( " C )  TEMP. ( " C )  CONTR. 2 D I L .  !$ 

F . S .  I .  0 iJ 

G .  NO. COAL 

a 112 .Ol 37 1 422 12 67 1.047 
i 

+ 100.0 20.6 19.4 

a 

100.0 [ 19.5 (0.45 

_I A . D . B .  
I 

D . B .  

A . D . B .  

D . B .  

Bi r t le  y Eng ineer ing  
S i i b s i r i m r y  of G i r d  West Steel lndusfries 
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P 

t 1 L A D  R A ! i  A : l A L V ' ,  I S 

R . M .  2 , A S H  2 U.11. % F . C .  % s .  x H . G .  I .  R E i l A R K S  -, 

A i r  D r i c d  Baqis 

D r y  Basis 

35.2 2 2 . 5  4 1 . 4  0 . 7 7  112 ____ _____ 0.9 
- - -  35.5 2 2 . 7  41.8 0 .78  d 

C O R E  SA\I \PLC f \ ; I / ? L Y s  I s 

S I Z E  
FRACTlO iJ  \JT. 2 

83.1  
83 .2  
16.9 
16 .8  

1 / /+ I '  x 6514 

6 5 M  x 0 

CUI lULAT I V E  ! 

R . l l .  7 AS11 '% s .  r;: \dT.  % A S H  75 s .  % 

1 . 1  35 .6  0 .78  83.1 35 .6  0 . 7 8  A . D . B .  
--___ 

- 
D . B .  _ _  83.2 36 .0  0 . 7 3  

.--__P -m____ 

36.0  0 . 7 9  
1 . 4  30.5 0 .72  100.0 3 4 . 7  0 .77  A . D . B .  

30 .9  0 . 7 3  100.0 35.1 0 . 7 8  D.B. 

__ ______ __ - I 

I l A X  I Hull 
0 /\I 

C O A L  SOFTEN I i l G  M A X .  D I L . I1AX I l1Ul.l 
T E i l p .  ( " C )  TEMP. ( " C )  CONTR. % D I L .  2 G .  NO. 

F . S .  I .  

I____. __ 

8 1 /2  . O l  374 425 17 80 1 .043  
i 1 

50.2  0 . 8 3  1 52 .2  1 
23 .0  I \  56 .9  7 .5  A . D . B .  

1 ::l:B. 1 52.2  0.86 1 51 .8  I .40-1  .50 10.7  i:: 
_ _ ~  

I 
\ / 

2 4 . 1  56 .4  7 . 8  D.B. 
71 .5  100 .0  35.1 A . D . B .  / \ 

100.0  36 .3  D . B .  

-i 1.50-1.60 4 . 6  -___- - 
43.1 2 .3  

43 .6  73 .2  // i 

I D I L A T A T  1014 T E S T  

Bi r t le  y Engineering 
Siihsidiarv 0 1  Grr, i t  Wrst Stt-el Industries 
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Scmple ldcnt i f icar ion:  

S fa r i i ng  TempercTure "C: 

1 Sof tening Tempera iure "C:  

I Max. Di la ta t ion Temp. "C: 

Contract ion o/o : 

Dila:ation "/" : 

F inc l  Temperature "C : 

1 8  

. I 
1 8  

! ,  , . .  , '  , ,  , , , ! ' I '  : ' 1 

I 

I 
I 
I 

I !Date ! 
j Ti:te 

'--a .. . . . _ _  . . .  

I 1 Drawn 
! i 

1 

1 

1 
I 

I 
i 
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I 
! 
I 

I 
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! 
I 
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R . H .  8 A S H  5 V . M .  !; F . C .  2 s .  2 H . G .  I .  

0 . 7  4 7 . 7  --~. 1 4 . 0  3 7 . 6  0 . 3 3  79 
-- 48.0  14 .1  3 7 . 9  0 . 3 3  

S I Z  kK 

R E r"lA R I< S 
\. 

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

Dry B a s i s  

I 7 7 . 8  1 2 . 0  

F . S .  I .  

4 
I 

m 1/4"  x 6511 

____ 
---- P'l, D I L A T A T I O N  T E S T  

0 Id 
COAL 

S0TTCF.I I N K  : \AX.  D I L . I l A X  I MU14 M A X  I 141Jl1 
1 C M P .  ("C) TEMP. ( " C )  CONTR. 2 D I L .  8 G .  FJO. 

.01 437 --- 13% @ 445" --- --- 

I I 2 2 . 2  I 0 . 8  

2 2 . 4  65M x 0 

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

I I CUI4IJLAT I VE 
I t I 1 

2 3 . 5  0 . 5 3  100.0 1 4 8 . 5  0 . 3 7  
2 3 . 7  0 . 5 3  100.0 I 4 9 . 3  0 . 3 7  

f S I II  I( - F L 0 A T A fd A L Y S I S: 1 /411  x 6514 

A . D . B .  

A . D . B .  

D . B .  

1- 2 4 . 6  

1 . 4 0 - 1 . 5 0  
4 . 8 .  

1 .50-1  .60 

+ 1  .GO 

R.11. p >  A S H  7 \ I . M .  8 F . C .  2 

2 . 3  6 . 2  18.1 73 .4  
6 . 3  18 .5  75 .2  

2 . 2  13 .2  16 .5  68.1 
1 3 . 5  16 .9  6 9 . 6  

1 . 6  2 4 . 8  

CUI lULAT I \IE 

0.61 I 2 4 . 6  ~ ~ 6 . 2  I 24.6  0 .62  6 . x  
,O> 2 9 . 5 1  ;:: 

31.8 8 . 6  
0 . 5 4  2 9 . 4  

1 . 9  1 78.2  I 1 l O O . 0 l  56 .1  
/ I  I \  

7 A . I) . 11 . 
- - - . . - . .. - -. 

A . D . B .  

D . I __ . 

D . B .  I 
A . D . B .  I 

4 A . D . B .  

D . B .  I 

Bir t Ie y E rig in e e ring 
S I ~ I J ~ ~ ~ ~ V  o /  Grrar Wesr Steel Industries 
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li C A D R /I ! I  A ;1 A L V 5 1 S 

R. f-l. 7: A 5 l i  2 V . t l . 2  F . C . 2  s .  2 H . G .  I .  P,EI!ARI/,S,  

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

-- D r y  Basis 

19.0  17.0 6 3 . 3  0 .60  - 0 . 7  

ELCO f i l ;J l : i G  L I D .  
-__._ . __I- 

L 1 9 . 1  1 7 . 1  6 3 . 8  0 .60  d 

S I Z E  
FRACTION 

1 /4 ' l  x 6 9 1  

65M x 0 

- 
CUt4ULAT I V E  I 

LIT. '2 R . M .  2 A S t l  2 s .  % N T .  8 A S H  2 s .  2 

8 3 . 4  0 . 4  19 .5  0.52 83 .4  19 .5  0 . 5 2  A . D . B .  

19.6  0 .52  83.5 19.6 0 . 5 2  D . B .  
._I__-.*__U____ 

83 .5  
16.6 0 . 8  15 .2  0 .66  100.0 18.8 0.56 A . D . B .  

16.5  15 .3  0.67 100.0 18 .9  0 . 5 6  D . B .  

- 
S I / J , K  - F L 0 A T A N A L Y S I S :  l / 4 "  x 65:.\ 

I 

. O l  

t 

407 452  1 4  

- 1 . / t o  

1 .40-1 .50 

1 6.1 I 6 . 1  1 .5O-1 .60 

I 18 .5  

R . M . ? 

2 . 7  

1 . 1  

1.5  

2 . 0  

A S H  2 I i  \/.M. 7 F.C. 2 

4 .9  1 19.3  I 73.1 
5 . 0  19.8 75.2  

1 7 . 9  1 5 . 4  64 .6  
18.1 I 16.6  1 65 .3  

60 .9  1 Y' 
62.1 I 

C 0 t l  P 0 S I 1 E 1 / 4 "  x 651.1 F L 0 A T S 9 1.50 S . G . ,  A . D . B .  
___I_ 

F.S. I .  I 
D I L A T A T I O N  TEST 

I I I 

1 G .  N O .  1 t l A X  1 MUt1 
D I L .  8 
- L 1.01 1 

Bi r t l e  y Engirieering 
S i i h ~ i i I t f i r y  of Grr, i t  Wevt S t r d  Industries 
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li C A D R A l.1 A iI A L V 0 I S 

s .  2 H.G. I .  REHARKS , R . i . 1 .  z AS11 2 ,, V . M .  F . C .  % 

' 1 7  A i r  D r - i c x d  Basis 13.5 18.6 67.0 0 .64  

13.6 18.8 67.6 0 .65  
~ _ _  0.9  

Dry B a s i s  --- 
, 

~- - _ _  - ~- 

S I Z E / R A L I  A N A L Y S E S  
-I__ 

CUIIULAT I V E  I 
S I Z E  

LRACTION LIT. 2 R.M. % A S H  2 5 .  2 N T .  8 ASH % s .  % - 

85 .9  0 .4  13 .Q 0.66 85.9 13.4 0.66 A .  D .  B . 
85.9 13.5 0.66 85.9 13.5 0.66 D . B .  

1 4 .  1 0 . 7  11.7 0.61 100.0 13 .2  0 .65  A . D . B .  

14.1 11.8 0.61 100.0 1 3 . 3  0.65 D . B .  

1 /4"  x 65M -- 
6 5 M  x 0 

F . S .  I .  
S O [ - T E F J I N G  
T E i l P .  ("C) - 

389 8 

I ~ A X .  D I L .  m x i r i u / i  M A X  I l lU l1  
TEMP. ("C) C O N T R .  2 D I L .  8 G .  K O .  

440 16 2 3  1.01 1 
1 

Birtlc y Engineering 
S t i b ~ ~ d t . i r v  o f  Grr. l t  W p s i  S:eel Induslr ies 
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f" 

~ ~ 

I i E A D  R A ! i  A t 4 A L Y O  I S 

R.14. % AS11 2 . U . l i . 2  , F . C . Z  s .  ?l H . G .  I .  R E I I A R K S .  
0 . 6  2 0 . 3  18.2 60.9 0 .48  95 A i r  D r i e d  B a s i s  

Dry B a s i s  20.4  18 .3  61 .3  0 .48  - -  , 

WT. 2 

60.2 
60 .2  

1 5 . 3  
15 .3  

5 . 2  

5 . 2  
19 .3  
19 .3  

S .  G 

C U I l U L A T  I V F  

R . M .  '< AS11 2 \ / . M .  8 F . C .  2 S. 2 M T .  2 A S H  % 

il . [, 11 . 1 . 4  5 . 8  19.2 73.6 0 .68  60 .2  5 . 8  ,,, 

1 . 1  1 7 . 1  16.3 65.5 0.45 75.5 8 . 1  A . D . B .  

_.-__ 

60.2 5 .9  __-__ ~ __- - 5.9 19.5 74.6 0.69 

17 .3  16.5 66.2 0.46 75.5 8 .2  D . B .  
- -__- 

1 . 2  26.7 / 8 0 . 7  9 . 3  A . D . B .  
\ / 

27.0 8 0 . 7  9 . 4  D . B .  

1 . 3  66 .5  / \ 100.0 20.3 A . D . B .  

6 7 . 4  100 .0  20 .6  D . B .  
I 

- 1 . 40 

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

3 92 

1.40-1.50 

M X .  D l L .  M A X I M U M  
T E M P .  ("C) CONTR. 2 

449 18 

1 .50 -1 .60  

4-1 . G O  

C 0 t l  P 0 S I 1 t l / i ~ "  x 6514 F L 0 A T S 63 1.50 S . G . ,  A . D . B .  ___ - 

F.S.  I .  

8 112 

p", 

0 id 
C O A L  

. 0 2  

G .  N O .  

- 

M A X  I f4UfI  
D I L .  8 

60 I 1.037 1 
Birt le y Eiig in e e ring 
S i ~ h c i r l t a r y  o( Grr.11 Wesf S t e d  lndiislrres 
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Feb .  / 7 7  DH - 37 - 1 Lab. No. 8474 D A T E  : H O L E  N O .  :-- ~~ _.._ __ ~ __ 

:i E ,2 D R A ! I  A 1.1 A L !' 0 I S ______ 

V . 1 1 .  % F . C .  2 s .  2 t 1 . G .  I .  KEI\ARI<S , R.11.  % I A 5 l i  

0 . 7  68.1 0.54 99 A i r  Dried  Baqis 12.5 18.7 
___- ---. 

12.6 18.8 , 68.6 0.54 - -  D r y  B a s i s  
A 

8.8 

I S I Z  

0.73 1 100.0 12.0 I 0.66 
, 

7.2 

Y S I S :  1 / 4 "  x 65i1 

CUi lULAT I \IE 
F . C .  2 S. 7 ?IT. ;, A S H  2 

/ ] . I )  0. 69.8 - __ 4.8 .__ - 

69.4 5 . 0  I) 

- - - - -- - 72.0 0.70 

_____ - _  __ -- 74.6 0.72 
65.6 0.62 87.2 7.3 A . D . B .  

66.3 - - q T F '  7.5 D . B .  ____ / I  92.4 8.3 A.D.B. 
/ 

\ /  / 82.4 8.5 D . R .  

\ A . D . B .  1 100.0 11.2 
100.0 11.6 D.B. 

1 

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

u_uuy_y_- -I 

C 0 11  P 0 S I 1 L l / V '  x 651.1 F L 0 A 7 S 3 1.50 S.G., A . D . U .  
__-__I_ - 

D I L A T A T  I ON TEST 

\o r7  t t i  I I!G / l A X .  D I L . i l A X  I MUM I'IAX I IILJ11 
G .  N O .  

T . S .  I .  

TEMP.  ("C) C O N T R .  !? D I L .  2 
___.____ 

7 .ll 403 -- 13% @ 435" -- - -  

CUMULAT I V E  

ASI I  '$ 1 S .  %: 1 
12.1 0.66 92.8 12.1 0.66 

I 

A . D . B .  

D . B .  

A . D . B .  
- 

D . B .  

I S I P i , K  - F L 0 A T  A Id A L 

- 1 . 'I0 

1.41)-1.50 

1.50-1.60 

+ 1  .60 

I I  

* 48.3 

B i r t l e  y E n g i n e e r i n g  
Subc,drnry of Gtr.it W C F ~  Stre l  I n h s r r t e s  





I 1  E A D R /I ' ! I  17 fl A L Y 5 I S 
1 I 

R . t 1 .  % ~ AS11 ?; U . M .  ;< F . C .  2 s .  2 H . G .  I .  R E / l A R I ( S ,  

0 . 4 8  79 Air D r i e d  B a s i s  16.5  59.6 .__~ 0 . 7  23.2 
2 3 . 4  16 .6  60 .0  0 .48  -- D r y  B a s i s  + 

64 
CUIlULAT I \IE 

S. 2 WT. % A S H  2 
6 2 . 4  6 . 9  /1 . l'i . li . 0.53  

0 . 6 0  6 2 . 5  
7 .  ~-- . -  I ---, ~ . -  , ,~-  _- 

-- - __ -___I -- 
0 . 5 6  72.5 8 . 3  A . D . B .  

0 . 5 6  72 .6  8 .4  D . B .  

7 7 . 8  9 . 4  A.D.B. 
77 .9  9 - 5  D.B. 

I 

1 S I i J ,  I< - F L 0 A T A N A L Y S I S :  1 / 4 "  x 65t.I 
I 
\JT. 2 

6 2 . 4  
6 2 . 5  
10.1 

10.1  

5 . 3  
5 . 3  

2 2 . 2  

~ _ _ _  

S .  G 
I 

R . M .  7; A S H  2 

1 . 0  6 . 9  17 .6  74 .5  

____ 7 .0  1 7 . 8  75.2 
0 . 8  1 6 . 7  16 .3  66 .2  

16 .8  16 .4  6 6 . 8  

\ / . M .  3/ F . C .  8 

--__ 

1 . 1  2 5 . 3  I \  

25.6  
1 . 6  6 4 . 6  

\ 

- _  

- I . !to 

100.0 

100.0 

1 .40-1 .50  

21.7  A . D . S .  

21.9  D . B .  

1 .50-1.60 

1 1 / I  1 2 2 . 1  j 165.7 I/ I 

F . S .  I .  

4 

__ 
0 id 

TI---- 434 

D I L A T A T  I ON TE S-T 

M A X .  D I L . F IAX I MUM 
T E M P .  ("C) CONTR. !? 1 24% @ 434" 

Bi r t l e  y Eng ineer ing  
S I I I I ~ I ~ I ~ , ~ ~ ~  of G r c ~ t  West Steel Industries 
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I 

! 
I 

I 

I I I 
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I 
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I 
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Da ie rifle 

I 

I 
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Drcrwn 
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)" 

I S I Z  
I I 

i I C A D  R A ! /  A K A L Y O  I S 

R . M .  % AS11 2 V . 1 4 .  Y, F . C .  2 s .  2 H . G .  I .  K E MA R IKS ." 
75 A i r -  D r i e d  B a s i s  4 7 . 7  1 2 . 5  39 .1  0 .46  

48.0 1 2 . 6  3 9 . 4  0 .46  -- D r y  Basis 
.___- 0 . 7  

1-1 7 . 9  0 . 7  

F . S .  I .  

5 1/2 

65f1 x o I I 7 .9  1 

P %  D I L A T A T I O N  T E S T  
0 id 

SOFTEN I NG M A X .  D I L . I.1AX I MUM MAX I rwi 
TEMP. ( " C )  TEMP. ( " C )  CONTR. 2 D l L .  8 G .  N O .  

. 04  395 -- 10% @ 434" -- -- 

t 
1 .50-1 .60  

+ I  .60 

N T .  Z 
30.0 

29 .9  
11 .6  
11 .6  
5 . 6  
5 . 7  

5 2 . 8  
5 2 . 8  

C U ' 1 U L A T I  \ / E  'z \/.M. 8 F . C .  2 S .  2 -- A S t i  2 
30.0  6 . 0  11 r) ti . 

-. - - _ _  . 1.8 6 . 0  19.0 73.2  0 . 7 4  
29.9 6 .1  D I "  ~- _- - -_ __ -- _ _ _ ~ -  6.1 19 .3  74 .6  0 .75  

1 . 2  16 .0  16 .9  6 5 . 9  0 .60  4 1 . 6  8 . 8  A.D.B. 
16 .2  17 .1  6 6 . 7  0.61 4 1 . 5  8 . 9  D . B .  

1 .3  2 6 . 6  47 .2  10 .9  A . D . B .  
\ /- 

27.0  4 7 . 2  1 1 . 1  D . B .  -__ __ 
1 . 6  8 1 . 4  / \ 100.0  48.1 A . D . B .  

8 2 . 7  / \ 100.0 4 8 . 9  D . B .  

Birt /e  y En gin e e rin g 
Siilisidiarv of Cir.rt Wet1 Stee l  industries 
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P 

4- 

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

R . t l .  2 A S H  8 s .  2 LJT. 8 ASH % s .  % 

CIJIIULAT I \iE 

S .  G .  N T .  7 R . N .  A S l i  2 \/.Pi. % F.C. 2 S. 2 WT. 2 A S H  8 

53.0  1 .O 6 . 0  , 18.1 74.9 0 .92  5 3 . 0  6 . 0  
53.0 6 . 1  5 3 . 0  - 6.1 18 .3  75 .6  0 . 9 3  

10 .4  0.9 16.6 16.6  65 .9  0 . 7 4  6 3 . 4  7 . 7  

10 .4  16 .8  16.8 6 6 . 4  0 . 7 5  63 .4  7 . 9  
2.9 0.8  2 6 . 1  66.3 8 . 5  
2.9 2 6 . 3  66 .3  8 . 7  

-1.'10 . 

__ 

1 .40-1 .50  

1.50-1 .60 

3 3 . 7  1 .0  6 8 . 4  / 100.0 2 8 . 7  
+'.60 33 .7  69 .1  100.0 29.0  

I FiS. I .  

A . D . B .  21 
D I L A T A T  I ON T E S T  

c:: SOFTEN I N G  M A X .  D I L . H A X  I MUM M A X  I rwri 
TEMP. ( " C )  T E M P .  ( " C )  CONTR. 2 D I L .  

-- 12% @ 437" - -  

--I- 

S ' 3  1 . 5 0  S . G . ,  A . D . H .  
- 1  -- --------- 

G .  NO. TI 



r' 

P 

S;arTins Ternperaiure "C:  350 
Softening Tempeiaruie  "C:  401 

--- Max.  D i l a ta t i on  -- 13mp. "C:  

Con i rac t i on  "/" : 

D i la ta t i on  "/": 

F ina l  Ternpera:ure "C : 

G. Fcctor :  

---  

--- 

.. .. . ... . 

i I 
I 

I 



R E  M A R K S  
c' 

0 - 7  ~ _ _ _ _ _ _ ~ - .  21 .6  1 6 . 3  6 1 . 4  0 . 3 9  112 A i r  D r i e d  B a s i s  

21.8 1 6 . 4  . 6 1 . 8  . 0 . 3 9  --- D r y  B a s i s  - I 

1 6 . 8  
__-. __ -- 

68.0 0 .43  7 . 0  A . D . B .  

1 8 . 5  76.1 0 . 4 9  I ;::: 
71 .5  
76 .1  
76 .  1 

100 .0  
/ \ 

\ v 100.0 

5 . 4  i). I "  

7.2  D . B .  

8 .0  A . D . B .  

8.1 D . B .  

A . D . B .  23 .7  
24 .2  D . B .  

- 

F . S .  I .  

2 1/2 

____ 
r:: D I L A T A T  I ON T E S  r 
0 id 

S O T T E N I N G  P A X .  D I L .  t l A X I M U f 4 2  I---- M A X  I i . lUI1 
1 C M P .  ( " C )  T E M P .  ( " C )  C O N T R .  D I L .  2 G .  NO. 

-- 13% @ 449" -- -- . 0 3  404 

S I Z  

I 
E / R A Ll A N A L Y S E S 

I C U I I U L A T  i V E  SIZE 
F R A C T  I ON 

I 
ASt-i  2 WT. 2 R . M .  '%, 

12.1 I 

A . D . B .  

A.D.B. 
D . B .  

23 .2  

2 3 . 4  
17.1 

P 

0 . 4 0  100 .0  22.5 0 .41  
6 S M  x 0 17 .2  1 0 .40  1 100 .0  1 0 . 41  

I I I I C U I l U L A T i V E  I I 
6"" A S H  % S. G .  

5 . 3  18.1 1 7 4 . 3  1 0 . 4 8  I 5 7 . 0 1  5 . 3  I A . V . R .  I 
- 1 . 40 

5 . 4  
13.8 

1 . 4 0 - 1  .SO 1 4 . 0  
2 2 . 5  
22.9 1 .50-1 .60 

2::: I 1 . 8  
23 .9  

~~ 

+ l  .60 
7 4 . 0  

7 5 . 4  

Birt le  y Eng in e e ring 
Si,hcrrlr .?ry of G r r d  West S tee l  Industries 



r' 

r' 

! 

I i 
I 
I 

\ Drawn 



R . / 1 . %  

0 . 7  

I 

A 5 1 1 2  V . N . ?  F . C . %  s .  7, H . G .  I .  R E  MARKS 

17.6 17.2 64 .5  0.55 

17 .7  17 .3  65 .0  0 . 5 5  
l o 8  A i r  D r i e d  ;asis -- 

Dry B a s i s  - --  

S I Z E  
FRACTlO iJ  WT. % R.M.  % ASt l  8 

87.1 0 . 7  17.5 
1 / 4 "  x 65t.r 

' 

87.1 17.6 
12.9 0 . 7  12.7 

6 5 M  x 0 
, 12.9 12.8 

A . D . B .  

A . D . B .  

D . B .  

CUI IULAT I V E  
1 

s .  % LJT. A S H  % s .  z 
0.52 87.1 17.5 0.52 

0.52 87.1 17.6 0.52 
0 .62  100.0 1 6 . 9  , 0 . 5 3  
0.62 100.0 17 .0  0 . 5 3  

-.._---.- 

1.50-1.60 

+ I  .Go 

R.14. % 

2 . 2  

_ _ ~  
1 . 1  

S I P I ,  K - F L O A T A N A L Y S I S :  1 / 4 "  x 65i.1 

CUi lULAT I V E  

A S H  2 \/.M. % F . C .  2 

5.0  20 .5  7 2 . 3  
5 .1  2 1 . 0  73.9 

18.4 17 .3  63.2 
18.6 17 .5  63.9 

- 

LIT.  2 

1 . 3  

-___ 

1 . 4  

7 5 . 6  
-- 75 .4  

5 . 0  
5 .1  

I .-_I___ 

2 8 . 3  I /  i 84.5 

7 0 . 3  / 100 .0  

\ / 
28.7  84.4 
6 9 . 3  I \ 100.0 

3 . 9  
3 .9  

15.5 
15.6 

-__ 

F . S .  I .  

8 1 / 2  

- _ _ - ~ -  

I' 2 D I L A T A T I O N  T E S T  
OiJ 

COAL SOFTEN I N G  I4AX.  D I L .  i 4 A X I M U M  H A X  I MU11 
TEMP. ( " C )  TEMP. ("C) CONTR. % D I L .  2 G .  N O .  ____ 

.01 40 1 455 12 28 1.026 

s .  2 In. 5 

75.6 

0.59 

~ 

0. i ? .  
- 

5 . 8  A . D . B .  

A . D . B .  

D . B .  

Bir t le y Eng in e e ring 
Si i l i~wimtv  o f  G / P , I I  West Stee l  lnduslries 
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R . 1 1 .  2 
0 . 8  

A 5 l i  7;- V . 1 1 .  2 F . C .  % s .  2 H . G .  I .  RE I l A  R K S .. 
A i r  D r i e d  B a s i s  

D r y  B a s i s  

6 5 . 3  11 .6  2 2 . 3  0 . 2 9  85 
6 5 . 8  1 1 . 7  2 2 . 5  0 .29  

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

\.IT. 2 

9 1 . 2  

91 -2 
8.8 
8 . 8  

CUI4ULAT I V E  

R . 1 4 .  % ASI-I 8 s .  % WT. % A S H  '/x s .  % 

1,. 1 66 .2  0 .30  9 1 . 2  6 6 . 2  0 . 3 0  

6 6 . 9  0 . 3 0  91 .2  6 6 . 9  0 .30  
0 . 9  49 .8  0 .38  100.0 6 4 . 8  0 .31  

5 0 . 3  0 . 3 8  100.0 6 5 . 4  0.31 

--______5 

F.\ S. G .  

13.1 
13 .2  

2 1 . 2  6 4 . 7  
2 1 . 4  6 5 . 4  

0 . 5 4  
0.55 

~ _ _  __- 

28 .0  9 . 0  A . D . B .  

28.0  9 . 1  D . B .  

30.1  9 . 9  A.D.B. 
D . B .  

A . D . B .  

D . B .  

21 .9  

8 9 . 3  / 
/-- 

M A X .  D I  L .  
T E M P .  ( " C )  

M A X l t I U M  MAX I I l U f 1  
C O N T R .  X D I L .  2 

Q" 

c F R A C T  I ON 

i 

A . D . B .  

D . B .  .I 6514 x 0 
A . D . B .  

D.  B 

S I N , K  - F L 0 A T A 14 A L Y S I S: 1 / 4 "  x 65H Y 

\JT. E R . N .  I:: 

2 1 . 7  I - 1 .40 
1 . o  

2 1 . 7  

6 . 3  
6 . 3  
2 . 1  

1 . o  

1 .50-1 .60 c 2 1 . 4  1 
I \ i  

2 . 1  

2 . 1  

6 9 . 9  
6 9 . 9  - 

1 . 1  

9 0 . 3  I/ 

I - 
C 0 11 F 0 S I 1 i 1 / 4 "  x 6 5 ~  F L 0 A T S 6 1 . 5 0  S.G., A . D . B .  

-__ 1 
F.S. I .  

D I L A T A T I O N  TEST 

G .  N O .  

1.089 .01 1 365 

r' 

B ir t le y E ng in e e ring 
Siihrid,,sry of Grcdf  Wpsf S t d  Industries 



I 

I 

I 
i 

I 

! 



a 

i l  L ,1 D R A ! I  /I I! A L '! 0 I S 

R . M .  2 A S H  2 U.11. 2 F . C .  8 s .  2 H . G .  I .  I?EIIARI<S , 

A i r  D r i e d  B a s i s  21 .2  1 7 . 4  6 0 . 7  0 .51  81 
Dry  B a s i s  2 1 . 3  1 7 . 5  61 .2  0 .51 d 

0 . 7  ~ - - _ _ _ -  
-- 

F" 

2 9 . 4  

7 6 . 0  

76.8 

\ / 
79.5 6 . 9  D . B .  

/ \ A . D . B .  100 .0  2 1 . 0  

I \ 100.0 2 1 . 2  D . B .  

SIZE 
F R A C T  I ON 

3.8 
2 0 . 5  

2 0 . 5  

6 5 M  x 0 

1.0 

RT.  2 
9 1 . 2  

9 1 . 2  

8.8 
8.8 

SOFTENING 
T E M P .  ("C) 

398 

S I Z E / R A \ . J  A N A L Y S E S  

M A X .  D I L .  M A X I M U I ?  M A X  I rwi 
TEMP. ("C) C O N T R .  2 D I L .  2 G. N O .  

455 12 2 0 .954  

I I I CUI4ULAT I V E  
I I I I 

-/21.0[ 91 .2  1- 
_Î - 

21.2  0 .48 

0 . 7  1 2 1 . 3  0 . 6 0  

21 .5  0 .60  1 0 . 4 9  100.0 2 1 . 2  

A . D . B .  

A . D . B .  

D . B .  I 

S .  G .  

- I . ' i O  

1 . 4 0 - 1 . 5 0  

1 .50-1 .60  

- t 1  .60 

S I ) . J a y \  - F L 0 A T A N A L Y S I S: 1 /4"  x 65M 

CIT. 2 1 R . M .  :i, 

6 8 . 6  0 . 7  

I 1 I 

I F . S .  I .  
C O A L  b] . 03  

B ir t Je y E rig in e e ring 
Siih<iritary o f  Grr'7t Wesf S tee l  Indusrrtes 
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Warnock Hersey Professional Services Ltd. 

ELCO WINING L T D . .  6' 

M o i s t .  AstI V.M. F. C .  S u l p h u r  

Elk R i v e r  Coal Project 1976-77 

H.G. I .  

DRILL CCRE ANALYSIS 

S p e c .  Grav. .  

S i n k  Float 

1.40 
1.40 1.50 
1.50 1.60 
1.60 
____I_.__~ 

S a m p l e  Ident i f ica t ion-  DH 38 - 1 

AIR DRIED BASIS 

22.4 
- _  _ _  27.0 

__ 

< 

W a r n o c k  Her sey  Lab. No.: 76 - 1280 

F.C .  

72.7 
65.3 
58.9 
_ -  
- ____ 

_ -  

S u l p h u r  

0.55 
0.53 
0.52 
- _  

- _  

TABLE I1 S c r e e n  A n a l y s i s  

I AIR DRIED BASIS 

_____ 

83.6 25.6 
16.4 0.7 18.3 

OTAL 100.0 _ -  

S u l p h u r  

0.44 
0.55 

P T A B L E  I11 F=loat/Sink v1  x 65 F r a c t i o n  

ASH S u l p h u r  

25.7 
18.5 

24.5 I 0.46 

V.M. 

I _ _ _ _ _ ~  Y _I OO.O I - -  I - -  

21.4 
1.9. 6 
18.0 

-____ -1 DRY BASIS I 
I 

59.3 
I - -  - -  

j- 
TABLE I V  C u m u l a t i v e  1 .60 Float 

DILATATION 

0- 



1- Lob. No. 8155 D o t e  Jan .  26/77 
I 

Client : Wa rnock He r s e y  

Sample Identi f icat ion: 7 6 -  1280 

Start ing Temperature "C: 350 

Softening Temperature "C:- 40 1 

Max, Di latat ion Temp. " C : _  I ---  

Contraction o/o : 10% @ 4 3 7 "  
- - -  

Dilatat ion %:----. 

Final Temperature " C :  

I 

3 0 0  

< 
250 

200 

I50 

I00 

5 0  

0 

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

r i l l e  

RUtHR DILATOMETER TEST 

Date 

Drawn 



_________- 
V.M. F. C .  S u l p h u r  H . G .  I .  

17.8 63.5 0.38 92.7 

____ A s h  V.  M. F .C .  S u l p h u r  

18.3 17.9 63.8 d.35 

S p e c .  Grav..  

S i n k  Float 

1.40 
1.40 1.50 
1.50 1.60 
1.60 

AIR DRIED B A S I S  

Weigh t% 

65.1 
9.9 
6.3 

1 8 .7 

0.55 
0.59 
0.42 

4.7 
16.4 
24.2 

r _ _ _ -  

F . S . I .  

2% ' 

Warnock Hersey Professional Services Ltd. 

Elk R i v e r  Coal Project 1976-77 ELCO WINING L T D . .  __- P -  
DRILL CCRE ANALYSIS 

d 

W a r n o c k . H e r s e y  Lab. No.: 76 - 1281 S a m p l e  Iden t i f i ca t ion .  DH 38 - 2 

TABLE I R a w  Coal I-lead S a m p l e  2" x 0 

AIR D x D  BASIS 74 DRY BASIS I I 
Ash 

I 0.5 18.2 

TABLE I1 S c r e e n  A n a l y s i s  

1 AIR DRIED BASJS I DRY BASIS 

------I S u l p h u r  Weigh t  "/o 1 M o i s t u r e  ASH I S u l p h u r  ASH S i z e  
- 

x 65 
65 x 0 

18.3 
11.7 1 15.4 0.6 

1 - -  
100.0 17.3 

p T A B L E  I11 Float/Sink q' x 65 F r a c t i o n  
T I I DRY BASIS I S u l p h u r  ASH F C.  

~ 

Sulphur  Rroist. V.M. F . C .  V.  M. A s h  

0.6 
0.5 
0.6 

4.7 
16.3 
24.0 
- _  

___ 
- -  

20.1 
18.4 
16.9 
- -  

74.6 
64.8 
58.5 

20.3 
18.5 
17.0 

75.0 
65.1 
50.8 

0.55 
0.59 
0.42 
- -  - -  

- -  I - -  1 T O T A L  I 100.0 - -  
I I 

TABL-E IV C u m u l a t i v e  I .60 Float 

I ____I 

D1 LATAT I O N  
3hosph-  

o r u s  
in coal) 1 EMPERA-TURE O C  

Maxi  m u m  In it i a1 Softening 
D i 1 ata t i o n  

350°C 401 O C  0.01 8 



81 56 Date Jan.  2 6 / 7 7  - -,. 
I 
Lab. No. 

cl ient: Warnock ---_____ H e r s e y  

Sample Ident i f icat ion:  7 6 - 1  2 8 1  

Star t ing Temperature " C :  350 

40 1 Softening Temperature " C :  

Max, Di latat ion Temp. " C :  -I --- 

12% @ 443" Contraction "/" : 
- - -  

Dilatat ion %: 

Final Temperature " C :  
- - -  

G. Factor:- -_ 

@/" 
300 

8! 

250 

200 

I50 

I00 

5 0  

0 

aD BIRTLEY ENGINEERING (CANADA) LTD. 

RUHR DILATOMETER TEST 

Date 

Drawn 



AIR DRIED BASIS DRY BASIS 

Weigh t  "/o 

77.4 
22.6 

100.0 

M o i s t u r e  ASH S u l p h u r  A S H  S u l p h u r  

0.62 0.4 12.6 0.62 12.7 
0.5 6.5 0.73 6 .6  0.73 

- -  11.3 0.64 - -  - -  

1.40 1.50 
1.50 1.60 
1.60 

TOTAL 

10 .8  
5 .8  

11.4 

100.0 

Warnock Hersey Professional Services Ltd. 

ELCO W I N I N G  L T D . .  E lk  R i v e r  Coal Project 1976-77 
P. 

DRILL CCRE ANALYSIS 
\I 

W a r n o c k  H e r s e y  Lab. No.: 76 - 1282 Sample Ident i f ica t ion :  DH 38 - 3 

TABLE I R a w  Coal Head Sample x 0 

I 
M o i s t .  Ast l  V.M. F.  C.  S u l p h u r  H.G. I .  >ll~pzJq$q 

~ ~~ 

TABLE I1 S c r e e n  A n a l y s i s  

Size 

XIt x 65 
3 5  x 0 

- 

TOTAL 

I" T A F L E  111 F l o a t / S i n k  ?Q1 x 65 F r a c t i o n  

I SDec. Grav.1 AIR DRIED EASIS I DRY BASIS 
I '  

SulDhur  F . C .  SulDhur- S i n k  Float Weight% Il----TA 7 2 - 0  

A s h  

4.9 

15.0 
22.1 
- -  

- -  

F .C .  

75.4 

67.0 
61 .1  

ASH 

4.9 

15.1 
22.2 
50.0 

V.M. 

19.3 

17.5 
16.4 
- -  

Voist .  

0.5 
0 . 6  
0.5 
_ -  

V.M.  

19.2 

1'7 . 4 
16.3 
- -  

___ 

- -  

~ 

0.68 

0.63 
0.49 
- -  

75.8 

67.4 
61 . 4  
- -  

0.68 

0.63 
0.49 
- -  

12.2 

TABLE IV C u m u l a t i v e  1 .60 Float 

DI LATAT I 0  N 
3hosph- 

o r u s  
in coal) -1 EMPEIIA-TURE O C  PER CENT 

350OC) 407OC I - - - 0.046 



--in Lab. No. 8157  D a t e  Jan.  2 6 / 7 7  

- Client: Warnock H e r s e y  

Sample Ident i f icat ion:  76-1 282 

Star t ing  Temperature " C :  350 

Sof ten ing Temperature " C :  407 
Max. Di latat ion Temp. " C :  

Contraction % : 

Di la tat ion %: __-__ 

Final Temperature "C :- 

- - -  

12% @ 470" 
- -- 

_ - -  
G. F a c t o r :  ____. 

- __ ____ am BIRTLEY ENGINEERING (CANADA) LTD. 
- 

Date t l e  

RUt iR DILATOMETER TEST 
Drawn 

I 



Warnock Hersey Professional Services Ltd. 

C L I E N T  - Elco Mining Ltd., 

S a m p l e  Identification - 

L a b .  N o .  - 7 6 -  1282 

F o o t a g e  - 

DH 38 - 3 

4 

~~ ~ 

As Analvzed  B a s i s  

CLEAN - 
1 .50 C o m p o s i t e  

M o i s t u r e  % ( Inhe ren t  ) - 

A s h %  - 
Volatile M a t t e r  % - 

1 .4  

6.2 

19.0 

Fixed C a r b o n  % - 7 3 . 4  
-~ ~- 

Total - 100.0 

S u l p h u r  % - 0 . 6 7  

F S I  - 4 

Rtu p e r  l b .  - 14,235 

E q u i l i b r i u m  M o i s t u r e  % - 1 . 5  

xcEi~CJ??EW36tXMdG%%% X C a r b o n  Dioxide 0.07 

S p e c i f i c  G r a v i t y  ( 20 mesh ) - 

D r y  B a s i s  

A s h  % - 6 . 2  

Vo la t i l e  % - 1 9 . 1  

Rtu p e r  l b .  - 1 4 , 4 3 3  

D r y ,  Ash - Free B a s i s  __ 

Volatile % - 20.6  

Btu p e r  l b .  - 1 5 , 4 0 6  

FLOAT / SINK ANALYSIS 

S p e c i f i c  G r a v i t y  

S i n k  F l o a t  Weiqht % A s h  % 

8 2 . 8  6.2 



- - = = - -  

M o i s t .  Ash V.M. F. C .  S u l p h u r  H.G. I. 

0.4 14.8 18.4 66.4 0.52 95.5 

Warnock Hersey Professional Services Ltd. 

ELCO fVIN1NG L T D . .  P 

A s h  V. M. F .C .  S u l p h u r  

14.9 18.5 66.6 d.52 

Elk  R i v e r  C o a l  Project 1976-77 

51s 

A S H  S u l p h u r  

16.2 0.57 
1 1  . 6  0.62 

- -  _ -  

DRILL C C R E  ANALYSIS 

Sample Ident i f icat ion.  DH 38 - 4 W a r n o c k  H e r s e y  Lab. No.: 76 - 1283 

TABLE I R a w  Coal Head  S a m p l e  !P x 0 

r' 

DRY B A S I S  

A S H  S u l p h u r  

16 .3  0.57 
11.7 0.62 

.- 

15.6 0.58 

I I AIR DRIED EASIS % DRY BASIS I 

Weight  "/o 

85.3  
14.7 

100.0 

M . o i s t u r e  

0 .4  
0 . 5  

TABLE I1 S c r e e n  A n a l y s i s  

ASH V.M. F . C .  

5.9 20.4 73.7 
16 .3  17.7 66.0 
23.0 16.8 60.2 
49.9 - - 

16.1 - - 

- -  

- -  
- 

Size 

?p x 65 
55  x 0 

- 

S u l p h u r  

0.76 
0.60 
0.51 
- -  

- -  

rOTAL 

Neight% M o i s t .  

60.9 0 .8  
13.0 0 . 5  
9 .8  0 . 4  
16 .3  

100.0 

- -  

_ -  
-- 

AIR DRIED BA 

A s h  V.M. F . C .  S u l p h u r  

5.9 20.2 73.1 0.75 
16.2 17.6 65.7 0.60 
22.9 16.7 60.0 0.51 
- -  - -  - -  - -  

- -  - -  - -  - -  

P T A E L E  111 F l o a t / S i n k  2' x 65 F r a c t i o n  

S p e c .  Grav .  

S i n k  Float 

1 .40 
1.40 1.50 
1.50 1.60 
1.60 

TOTAL 
I 

._-___ 

AIR DRIED BASIS 

T A 6 L E  IV C u m u l a t i v e  1 .60 Float 



1 
Lab. No. 8158  Dale J a n .  2 6 / 7 7  

Sample Identi f icat ion: 76-1 283  

Star t ing Temperature " C :  

Softening Temperature "C:  

Max. Di latat ion Temp. "C :  

Contraction 'A : 

Dilatat ion '/': 

Final Temperature "C :- 

- - -  

- - -  

O/O 

300  

250 

200 

150 

I00 

50 

3 

__ ____ aD UIRTLEY ENGINEERING (CANADA)  LTD. 

Tit le 

RUt iR DILATOMETER TEST 

Date 

Drawn 



Warnock Hersey Professional Services Ltd. 

CLIENT - Elco Mining Ltd. ,  

Sample Identi f icat ion - DH 38 - 4 

Lab. No. - 76 - 1283 

Footage - 

CLEAN - 
1 .50 Composite 

A s  Analyzed Basis 

Mo is tu re  % ( Inherent ) - 
A s h %  - 

Volat i le Ma t te r  % - 

Fixed Carbon % - 

0.7 

7.7 

10.7 

71.9 

Total  - 100.0 

~ u 1 l d i u r  % - 0.72 

FSI - 3% 

I3 t l l  1-Wr 1 1 ) .  - 14,014 

Equ i l i b r i um Moisture % - 1 . 4  

H W K W  -);tkW-Carbon Dioxide 0.04 

Specif ic Grav i ty  ( 20 mesh ) - 

Drv Basis 

Ash % - 
Volat i le % - 

Btu pe r  lb .  - 

7.7  

19.8 

14,177 
~ -~ ~ ~ 

Drv. A s h  - F r e e  Basis 

Volat i le % - 2 1 . 5  

Btu per  lb.  - 15,299 

FLOAT / SINK ANALYSIS 

Specif ic Gravi ty 

Sink Float Weight % Ash % 

1 .50  73.9 
~ 1 .50 

7.7 



H.G.  I .  

95.5 

.___ 

Ash  V .  M .  F . C .  S u l p h u r  

22.6 17.0 60.4 b.49 

__ 

23.0 - -  - -  100.0 0.54 

Warnock Hersey Professional Services 

Elk R i v e r  C o a l  Proiect 1976-77 ELCO MINING LTD. .  ,P 
DRILL C C R E  ANALYSIS 

c' 

Warnock  Hersey Lab. N o . :  76 - 1284 Sample  Ident i f ica t ion .  Dti 38 - 5 

TABLE I Raw Coal Head S a m p l e  x 0 
I____ ~ 

AIR D R I E D  B A S I S  76 DRY BASIS  I r 

ABLE I1 S c r e e n  A n a l y s i s  
AIR DRIED BASIS I DRY PASIS 

S i z e  E; Weight % M o i s t u r e  ~41 21.3 0 .5  0.5 i 25.7 1 2 . 5  

._ 

S u l p h u r  A ,$ t - i  

0.64 12.6 0.64 

TAEI-E I11 F l o a t / S i n k  v1 x 65 F r a c t i o n  

Spec. ~t-av.1 AIR DRIED BASIS DRY BASIS 

F.C.Pulphur 
___-- 
M o i s t .  ASH 1 V . M .  F . C .  Sulphur  

i& 
Ash V . M .  We i gh t % __ 

3 4 . 0  
1 4 . 4  
1 7 . 7  
33.9 

S i n k  Floal __ 
1 .40 

1.40 1 . 5 0  
1.50 1.60 
1.60 

0.7 
0. 5 
0. 4 

5 . 7  
14.8 
2 4 . 3  

_ _  
___-  

_ -  

19.6 
18.2 
16.4 
- -  

____ 

I - -  26.3 TOTAL 
- 

100.0 

TARLE IV C umu 1 n t i ve 1 . 60 Float 



I 
-ab. No 81 59 Da le  _ - -  
Client : Wa rnock  He r s e y  

Sample Identi f icat ion: 76-1284 
Starting Temperature " C :  350 

Softening Temperature "C:  4 1  

Max. Dilatation Temp. " C :  

,ontraction o/o : 13% @ 467"  

l i l a ta t ion  "lo: __ 
-ma1 Temperature " C :  

J a n .  2 6 / 7 7  -I 
i 

- $ 1  

- - -  

- - -  

-. 

- - -  
;. Factor :  -____ 

O/O 

300 

r' 

2 5 0  

200 

I50 

I00 

5 0  

0 

BIRTLEY ENGINEERING (CANADA) LTO. 

t l e  

RUHR DILATOMETER TEST 

Date 

Drawn 



H.G.  I .  

92.7 

t 

Ash  V. M. F.C.  S u l p h u r  

27.4 15.1 57.5 0.'56 

M o i s t .  Ash V.M. F. C .  

0 .4  27.3 15 .0  57.3 

S u l p h u r  

0.56  

- 
Size 
- - 

x 65 
E5 x 0 

TOTAL 

Weight  % M o i s t u r e  

82.8 0 . 5  
17.2 0 . 6  

- -  100.0 

A S H  S u l p h u r  
I 

A S H  S u l p h u r  

S p e c .  Grav.. 

S i n k  F l o a t  

1 .40 
1.40 1.50 
1.50 1.60 
1.60 

TOTAL 

AIR DRIED BASIS 

Weight% M o i s t .  A s h  V.M. F . C .  

52.4 0 .5  6 . 0  1 9 . 1  74.4 
8 .8  0 .5  15.3 17.8 66.4 
4.1 0 .5  22.7 15.7 61.1 

- -  - -  - -  - -  34 .7 

100.0 - -  -- - -  - -  

Warnock Hersey Professional Services Ltd. 

E l k  R i v e r  Coal Project 1976-77 ELCO W I N I N G  LTD. .  
#- ~ 

DRILL C C R E  ANALYSIS 
.& 

Warnock  Hersey  Lab. N o . :  76 - 1285 SamDle Ident i f icat ion.  DH 38 - 6 

TABLE I Raw C o a l  Head  S a m p l e  ?p x 0 

AIR DRIED BASIS "/o DRY E3ASI.S I 

TABLE 11 S c r e e n  A n a l y s i s  

r AIR DRIED BASIS I DRY BASIS I 

29 .9  
19.6 

0.57 30.0 0.57 
0.72 1 19.7 1 0.72 

- -  1 28.2 I 0 .60 
-~ - 

TABLE 111 F l o a t / S i n k  %'I x 65 F r a c t i o n  

DRY BASIS 

S u l p h u r  ASH 

0.72 
0.66 
0.57 
- -  

6.1 
15.4 
22.8 
72.4 

30.6 - -  



Lob. No. 8 1 6 0  D o l e  J a n .  2 7 / 7 7  

Client : 

Sample Ident i f icat ion :- 7 6 - '  2 8 5  
S t a r t i n g  Tempera tu re  " C :  350 

4 04 Sof ten ing  Temperature " C :  

M a x ,  Di la ta t ion Temp. O C :  

Contract ion :- - 

Di la ta t i on  o/o:-..--.--_._- 

Final  Temperature "C :-- 

G. F a c t o r :  

I 

Wa r n o c k  He rsey 

- - -  

"/O 

300  

2;o 

2 0 0  

150 

I00 

5 0  

0 

. ____ 

B I H T L E Y  ENGINEERING (CANADA)  LTD. 

i t le  I Date 

RUHR DILATOMETER TEST 
Drawn 



M o i s t .  A s t ~  V.M. F. C .  S u l p h u r  H . G .  I .  

0 . 5  45.6 1 4 . 3  39.6 0.52 70.5 

, 1 
A s h  V.  M. F .C .  S u l p h u r  

45.8 14 .3  30.9 10.52 

[-AIR CRIED BASIS DRY @ASIS 

- 

S i n k  Float 

1 .40  
1.40 1.50 
1 .50  1.60 
1.60 

Weight% 

18.9 
5 . 5  
4.7 

70.9 

F'h <I s p h - F. s. I .  
:in c o a l )  

8 0 .076 

I 

DI LATAT I ON 
.- 

~ ~ ~~ __ ____ __-___.____I_ 

. I t  G I 1  
~l~E~~Mf3ERA~1~Uf2E OC f3ER CENT _ _ _ _ _ _ _ _ ~  

FACTOF Init ial  S o f t e n i n g  M a x i m u m  M a x i m u m  Maximun;  
D i 1 at  at ion D i 1 atat  i o n  Con t r a c t i o n  -___ 

350')C 395OC 452OC 18% 48 % 1 .032 

Warnock Hersey Professional Services Ltd. 

Elk  R i v e r  Coal P r o j e c t  1976-77 

DRILL CCRE ANALYSIS 

ELCO WINING LTD. .  
P. 

Warnock  Hersey Lab. No. : 76 - 1286 S a m p l e  Ident i f icat ion:  DH 38 - 7 

TABLE I Raw Coa l  Head  S a m p l e  X'' x 0 

AIR DRIED BASIS % DRY BASIS I I 

M o i s t u r e  ASH S u l p h u r  I ASH S u l p h u r  Size Weight  % 

0.7 
0.6 

49.8 
30.2 

0.51 
0.76 

0.55 koraL- 1 100.0 

S u l p h u r  I 
0.68 i 
0.60 I 
0.54 I 

I 

M o i s t .  V.M. 

21 .8  

__- 

l j . 5  
15.4 

F . C .  ASH V.M. 

21.5 15.5 
69.7 

F . C .  S u l p h u r  

72.2 0.89 
66.6 0.60 
62.7 0.54 
- _  - -  

- 

A s h  

5 .5  
15.4 
21.4 

_-  

- -  

0.5  
0 .5  
0 . 5  
- -  

72.5 
66.9 
63.0 
_ _  - -  

TOTAL I 100.0 - -  _ -  



Date J a n . 2 7 /  77 I 
8161 

I! 
Lab.  No. 

i Client :  Warnock H e r s e y  

'i- Sample Iden t i f i ca t i on !  7 6 - 1  286 
S t a r t i n g  Tempera tu re  " C :  

So f ten ing  Temperature "C:  

Max,  D i l a ta t i on  Temp. " C :  

Contract ion o/o: 

Di la ta t i on  '/" :- 

F ina l  Temperature " C :  

G. F a c t o r :  

350 

39 5 
452 

18 

48 

- 

- 

- 

- 

_ 

r- 

1 .032  I 

300 

< 
250 

200 

150 

I00 

5 0  

0 

__ - _ _  

EIRTLEY ENGINEERING (CANADA) LTD. 

___ - 
i t l e  

RUHR DILATOMETER TEST 

Da ie  

Drawn 



Warnock Hersey Professional Services Ltd. 

71.0 
28.2 

ELCO WINING LTD.. P 

0.7 
0.8 

Elk R i v e r  Coal Project 1976-77 

Sample Ident i f ica t ion .  DH 39 - 1 

DRILL CCRE ANALYSIS 
t' 

W a r n o c k  H e r s e v  Lab. No.: 76 - 1287 

T A B L E  I R a w  Coal H e a d  S a m p l e  x 0 

i AIR DRIE-D EASIS  74 DRY E A S I  
___ 

I I 
M o i s t .  Asti V.M.  F. C .  S u l p h u r  H.G. I .  I ~ f * - i = f E i = - + 7 ~ ~ 1  

T A B L E  I1 S c r e e n  A n a l y s i s  

I AIR DRIED B A S I S  

Size I- 
%'' x 65 

E5 x 0 

TOTAL 1 
Weigh t  "/o I M o i s t u r e A  ASH 

_______ 

40.9 
15.9 

- 
- -  7 100.0 - -  

S u l p h u r  

PTAE3L-E 111 F l o a t / S i n k  2' x 65 F r a c t i o n  

S p e c .  G r a b  

S i n k  Floa 

1.40 
1.40 1.50 
1.50 1.60 
1.60 

TOTAL 

0.77 
0.96 

DRY B A S I S  

S u l p h u r  

0 .97  

34.1 I 0.83 
I 

JZle i ght% 

42.0 
5.8 
2.5 
49.7 

-- 

_____ 

100.0 

V . M .  F . C .  S u l p h u r  ASt i  V .M.  F C .  S u l p h u r  
-- 

24.1 70.9 0.71 4.1 24.3 71 .6 0.72 
2j.2 62.6  0.72 15.6 21 .4 63.0 0.73 
17.8 53.3 0.54 28.4 18.0 53.6 0.54 

- -  - -  75.5 - -  -- _ -  - _  

- -  _ -  _ -  40.8 - -  - _  _ _  _ _  

T A B L E  IV  Cumulat ive 1 -60 Float 

7 

2 h os p h - 
orus 

in coal) 

0.026 

______  

DILATATION 



r- l r '  

250  

200 I 

I50 

I00 

5 0  

0 

BIRTLEY ENGINEERING (CANADA) LTD. 

Drawn 
RUHR DILATOMETER TEST 



mTi.:. S u i p h u r  H . G .  I .  

23.0 20.0 0.66 120.0 

A s h  V. M. ' F . C .  S u l p h u r  

23.2 20.1 56.7 0.66 

Weight  % M o i s t u r e  &Tk 24.6 

- _  100.0 

ASH S u l p h u r  

0.66 
25.0 1 4 . 7  0.76 

- -  _ -  

DI LATATJON 

F A C T 0  
Maximun;  
Dil a t a t  ion 

0.021 

Di la ta t ion  C o n t r a c t i o n  

35OoC 386OC 443OC 20% 

Warnock Hersey Professional Services Ltd. 

ELCO M I N I N G  L T ~ . .  
r)4 

Elk R i v e r  Coa l  Project 1976-77 

DRILL CCRE ANALYSIS 
< 

S a m p l e  Ident i f ica t ion :  DH 39 - 2 Warnock  Hersey  L a b .  No. : 76 - 1288 

T A B L E  I R a w  C o a l  t i ead  S a m p l e  x 0 

AIR DRIED BASIS % DRY B A S I S  I 

DRY B A S I S  I kF Size ASH 

25.2 
14.8 

------i 
0.76 o.66 I 

22.6 I 0.68 
I 

. E  111 F l o a t / S i n k  2' x 65 F r a c t i o n  

AIR DRIED E A S I S  DRY B A S I S  S p e c .  G r a v  

S i n k  Float 

1.40 
1.40 1.50 
1.50 1.60 
1.60 

TOTAL 

S u l p h u r  
~~ 

Sulphur  

0.80 
0.76 
0.66 
- -  

_ -  

F . C .  N e i g h t x  - 

59.8 
7.7 
5.4 
27.1 

71 .6 
62.5 
56.2 
_ -  

I .09 
0.75 
0.66 
_ -  39.2 39.2 

100.0 24.1 I - - 1 - - 

TABLE IV C u m u l a t i v e  1 .60 Float 

f = .  5 .  I .  

- - 
' I Ini t ia l  I S o f t m M a x i r n u m  i M a x i m u m  

I 
I I 

7% 



I 
Lab. N o . A L 6 3  Date J a n .  2 7 / 7 7  
Client: Wsrnock - tiersey 

Sample Identi f icat ion: 76 -1288  
Star t ing Temperature " C :  350 

3 86 Softening Temperature "C:  
4 4 3  Max. Di latat ion Temp. "C:- 

Contraction "/" : 

Dilatat ion "/": 

Final Temperature "C : 

G. Fac tor :  

20 

27 

1.010 
_. 

H 

O/O 

300 

r' 

250 

200 

150 

I00 

5 0  

0 

EIRTLEY ENGINEERING (CANADA) LTD. 

Date - i t l e  

Drawn 
RUHR DILATOMETER TEST 

I 



Warnock Hersey Professional Services Ltd. 

E L C O  VINING LTD. .  E l k  R i v e r  Coa l  Project 1976-77 
6"4 

DRILL C C R E  ANALYSIS 

1 8 . 7  

S a m p l e  Ident i f ica t ion-  DH 39 - 3 

I 18.9 61.8 0.45 87.8 18.8 19.1 62. 1 0.45 

d 

Warnock Hersey Lab. No.: 76 - 1289 

l-EMPEKATURE OC 
Max imu m 

Di la ta t ion  

- _ -  

TABLE I Raw Coal Head Sample x 0 

I I AIR DRIED BASIS % DRY EASIS 

PER CENT 
Maxi  m u m  Maxi  n ~ u r r  
C o n t r a c t i o n  Di l a t a t ion  ______ - 

14% @ 437" c - -  

I 
Ash ( V . M .  I F. C .  I S u l p h u r  I H . G .  I .  I A s h  1 V.  M. I F.C .  I S u l p h u r  

TABLE I1 S c r e e n  A n a l y s i s  
AIR DRIED B A S I S  DRY EASIS 

r 

Size Weight  "/o M o i s t u r e  ASH S u l p h u r  A S H  S u l p h u r  

83.5 0.5 20.6 0.43 20.7 0.43 
16.5 0.6 14.0 0.52 14.1 0.52 

19.6 0.44 - -  - -  - -  - 100.0 

TABLE 111 F l o a t / S i n k  2' x 65 F r a c t i o n  

S p e c .  G r a v .  

S i n k  Float 

1.40 1.50 
1.50 1.60 
1.60 

TOTAL 

S\/eight% 

69.3 
7.7 
3.5 
19.5 

100.0 

AIR DRIED BASIS 

M o i s t .  

0.7 
0.6 
0.6 

- -  

TABLE IV C u m u l a t i v e  1 .60 Float 

F.C .  

72 .7  
65.9 
59.2 
- -  

S u l p h u r  

0.55 
0.50 
0.45 

I DRY BASIS 
___ 

ASH 

4.9 
14.0 
23.1 
71 .6 

19.2 

71- 

66.3 0.50 
0.45 

I DI LATAT I 0  N 



Dote -  Jan.  2 7 / 7 7  
1 
Lab. No. 8164 

Client : Wa rnock Her sey  

Sample Identi f icat ion: 76-1289 

Start ing Temperature " C :  3 50 

Softening Temperature "C: 398 
- - -  

Max. Di latat ion Temp, " C :  

Contraction "A : 

Dilatat ion "/" :- 

Final Ternperature "C :- 

G. Fac tor :  

1 4 %  @! 4 3 7 "  
- - -  

- - -  

I l l  
u1 

EIRTLEY ENGINEERING (CANADA)  LTD. 

r i f l e  Date 

Drawn 
RUHR DILATOMETER TEST 

I 



Warnock Hersey Professional Services Ctd. 

1 0 . 4 1 1 7 . 0 / , 4 - 6 4 . 3  j 0.48 

ELCO WINING L T D . .  E l k  River Coal Project  1976-77 
F"* 

I 
90.6 17.C 18.4 64.6 0.48 

DRILL CCRE ANALYSIS 
< 

--. 
Weight "/o 

83.2 
16.8 

100.0 

Sample Identification: DH 39 - 4 

Moisture ASH Sulphur 

0.5 17.2 0.44 
0 .5  1 1 . 2  0.53 

- -  - -  - -  

Warnock Hersey Lab. N o .  : 76 - 1290 

ASH 

17.3 
11 .3  

16.3 

TABLE I Raw Coal Head Sample x 0 

AIR D R l E D  BASIS % DRY B A S I S  I l------ 

Sulphur 

0.44 
0.53 

0.46 

I Moist.  I Ast-1 1V.M. I F. C . x u l p h u r  I H.G. I.-\ Ash I V. M. i F . C .  I Sulphur 

Weight% Moist .  

4 . 0  0.5 
- -  17.7 

100.0 _ _  

Ash V.M. F .C .  

4.9 20.4 74.1 
16.2 18.6 64.7 
25.1 15.9 58.5 

- -  - -  - _  

- _  - -  _ -  

Size k;; 

Maxi mum 
Contraction 

FACT0 
Max i m u r ,  
Dilatation 

'- TABLE 111 Float/Sink V 1  x 65 Fract ion 

Spec. Grav 

S i n k  Floal 

1 .40 
1.40 1.50 
1.50 1.60 

1 TOTAL 

TABLE IV Cumulative 1 .60 Float 

Sulphur 

0.53 
0.47 
0.39 

DRY BASIS 

ASH V.M.  F . C .  

4 .9  20.5 74.6 
16 .3  18.6 65.1 
25.2 16.0 58.8 
63.3 - -  - -  63.3 

17.21 - -  I - -  

Sulphur 

0.53 
0.47 
0.39 

- -  

DILATATION I _________ 

TEMPERATURE OC 

Di  1 atat ion 

35OoC I 
4070c I 



 LO^ NO. 8165 Date Jan.27/77 

Client: Warnock Hersey 

Somple Identi f icat ion:- 76-1290 

Start ing Temperature " C :  35O 
Softening Temperature "C: 407 

Max. Di latat ion Temp. " C :  

Contraction "/" : 1 1 %  @ 452" 

Dilatat ion %: 

Final Temperature " C :  

- - -  

- - -  

- - -  
G. Factor:- -____ 

"/O 

300 

i 

250 

2 0 0  i 

150 

I00 

50 

0 

-~ 

C3IRTLEY ENGINEERING (CANADA) LTD. 

- 

Date i t l e  

RUHR DILATOMETER TEST 
Drawn 



Warnock Hersey Professional Services Lad. 

AIR DRIED BASIS- 

ELCO M I N I N G  L T D . .  Elk  R i v e r  Coal Project 1976-77 
p" 

DRILL CCRE ANALYSIS 
r' 

S a m p l e  Ident i f ica t ion .  DH 39 - 5 W a r n o c k  Her sey  L a b .  No. : 76 - 1291 

% DRY BASIS 

M o i s t .  Astl V . M .  F. C .  S u l p h u r  H.G. I .  

18.9 69.7 0.72 135.0 
~ ~- I 

J 
Ash V .  M. F . C .  S u l p h u r  

1 1 . 1  18.9 70.0 01.73 

Size  ASH 

11.9 
5 . 6  

10.4 

- 

x 65 
i5 x 0 

-0TA L 

S u l p h u r  

0.63 
0.79 

0.67 

S c r e e n  A n a l y s i s  
___- 

TABLE I1 
AIR DRIED BASIS 

S u  1 p h u r  

0.63 
0.79 

Weight  % M o i s t u r e  ---= 
75.8 I 0 . 4  I 11.9 

__ 
AIR DRIED E A S I S  

TABLE I11 F l o a t / S i n k  XI' x 65 F r a c t i o n  

DRY BASIS Spec. Grav ,  

V . M .  

21.1 
18.6 

S i n k  Float 

1 .40  
1.40 1.50 
1.50 1.60 
1.60 

TOTAL 

F .C .  S u l p h u r  A S H  V.M. F . C .  Sulphur  

73.7 0.80 4 . 7  21.2 74.1 0.80 
66.7 0.55 14.1 18.7 67.2 0.55 

16.8 
-- 

- -  

63.1 0.51 20.5 16.9 62.6 0.51 
48.8 - - 

10.9 - -  

- -  - -  - -  - -  

- -  - -  - -  - -  

S\/eight% W o i s t .  z 

___ 
-T EMPERATURE OC PER CENT 

M a x i m u m  M a x i m u m  Maximun;  
Di la ta t ion  C o n t r a c t i o n  Di l a t a t ion  

_ _ _  18% @ 469' - - -  

-- 

II G I 1  

FACTOF 

- - -  

A s h  

4.7 
14.0 
19.6 
- -  

- -  

TABLE IV C u m u l a t i v e  1 .60 Float 

h CIS p h - 
o r u s  

in coal) 

0.042 

DI L AT AT I 0  N 



Lab No. 8166 
c l ien t :  Warnock Hersey ___ 

Sample Identi f icat ion: 76 -1  * 9 '  

Start ing Temperature "C: 

Softening Temperature "C:  

Max. Dilatation Temp. " C :  

Contraction o/o : 

Dilatat ion %: 

Final Temperature " C :  

G. Factor :  

- - -  

_ - -  

- - -  

BIRTLEY ENGINEERING (CANADA) 1-7-0. 

T i t l e  

RUHR DILATOMETER TEST 
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Title 1 Da le  
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64 

S:ar:inq Tem7era:ure " C :  25C 

Softening Temperature "C :  :76 
Max. Di la ta t ion Temp. "C: ' : 3 S  
Contraci ion Yo : 

Dilcta:ion "/": 

Finai  Temperature "C : i 

1 1 ' 1 1 ;  
I I ( l j '  : I /  I , , ,  

I 

r 
I i 
i Drawn I 



I 

, 

i 

I 
I Zrcwn 



I 
I 

1 Drawn 
I 



I 
I I Date , i Ti:'e I 1 i 
I i 

1 Drawn 

i I i J I 



j 

, 
1 

I 
I 
j 

! 
i 
i 
i 
I 
! 

I 

I 

I 

I 

i 

1 
i 

I 
i 

I 
I 
I 
I 

I 

i 1 
j 
I 

I 
1 
I I 
I 

I 
i 

I 

I 

1 
i I 

I 

R U h ' 3  DILATCMETER TEST 
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