


ELCO I 4 I N I N G  LTD. 

C O R E  SAMPLE ANALYS I S 

R . M .  % 
0.6 

HOLE NO. : DH-102-1 Lab, No. 8911 DATE : Apr i 1 /77 

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

A i r  D r i e d  B a s i s  22.6 17.4 59.4 0.69 110 

22.7 17.5 59.8 0.69 --- Dry B a s i s  

I i CUMULATIVE 1 
WT. % 

78.9 
78.9 

1 FRACTION r--- R . M .  % ASH % s .  8 WT. % I ASH % 1 S .  'z 
0.6 24.3 0.67 78.9 24.3 0.67 

24.4 0.67 78.9 24.3 0 .67  [ 1 / 4 "  x 65M 

21.1 0 . 6 j - 7 6 - 9 / - T / T  
j b 5 H  x 0 21.1 

~ ~~ ~~~ ~ ~ -~ 

17.0 I 0.85 I 100.0 1 22.8 1 0.71 D . B .  

A . D . B .  i 
-iKi 

S .  G.  
P 

-1.40 

CUIZliLAT I LE 

WT. % R . M .  % ASH % \I.M. '% F.C.  8 S .  % WT. 8 1 A S H  % 

A . I] t i  
. ._- 

I I , )  -----.-I-- - _- _- 
54.7 I-+; 54.7  0 . 6  5.4 20.3 73.7 0 .69  . 

5.'4 20.4 74 .2  0 .69  54.7 54.7 
10.7 0.6 13.7 1 18.7 67.0 10.71 65.4 6.8 A . D . B .  

6.3 

1.40-1.50 1 

1 e50-1 - 6 0  6.3 

28.3 

t ''*60 28.3 

13.8 18.8 67.4 0.71 65.4 6.8 D . B .  

0.9 20 .7  / 71.7 8 . 0  A . D . B .  1 
-+ 

\ 
20.9 71.7 8 .0  D . B .  

0.7 65.7 100.0 24.3 A . D . B .  

66.2 /' I '\ 100.0 24.5 D .  B .  1 

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

'W -- 
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 .  

P% 
F . S .  I .  0 id 

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

SOFTENING M A X .  D I L .  MAXIMUM M A X  1 MUf1 
TEMP.VC)  T E M P . W C )  C O N T R .  x D I L .  z G. N O .  

6 1/2 0.09 4 03 --- 27% @ 459°C --- --- 
i s 

Birtle y Engineering 
Sirhcir lr~rv 01 GrPer West Steel Induslrtes 
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i 0 ,  

-Lab .  No. 8911 
Client: E L C O  M I I \ J I N G  LTD. 

Sample Identi f icat ion: DH-102-1  

Start ing Temperature "C: 320 

Softening Temperatcre "C: 

Max. Dilatation Temp. O C :  

Contraction o/o : 

Dilatation %:  

Final Temperature "C : 

- --  

--- 

' !  I ,  I 

, '  , ' I , , ,  

I 

I 
I 

i 
1 

I 
1 
I I 

I i 

i 

i 

1 

I 
I 
I 

i 
I 
i 

I 

I 

I 

I 

I 

i 
I 
1 



R . M .  8 
0.7 

A S H  8 V . H .  F . C .  8 s .  8 H . G .  I .  R E  MA R K 9  
27.8 17.1 54.4 1 1.05 87 A i r  D r i e d  Bas is  

D r y  B a s i s  28.0 17.2 54.8 1.06 -- 

\JT. % R . M .  % 

C U M U L A T I V E  I '1 
ASH 2, S .  8 \JT.  % A S H  % s .  % 

59.4 
59.3 
40.6 
40.7 

1.06 A . D . S .  

59.3 I 35.9 , 1.07 j D . B .  1 .- 
0.5 16.3 1.01 100.0 27.8 I 1.04 A.D.B. 

16.4 1.02 100.0 28.0 1 1.05 D . B .  

F . C .  % 

68.5 

C U M U L A T  I \IE 

s .  % W T .  8 i ASH % f 
0.99 30.2 9.9 A .  [I. n. 1 

1.50-1 .60  

v l O O . 0  I 135.9 D . B .  

P2 
0 i\l 

0.06 

I 
i 

; 1 D I L A T A T  I O N  T E S T  ( I n  i t i d  1 T e m p  .=320"C) 

S O F T E N I N G  M A X .  D I L .  M A X I M U M  M A X I M U H  
T E M P . " ( " C )  T E M P . ' ( ' C )  C G N T R .  O I L .  2 G .  N O .  

3 92 464 19 89 1.058 

E L C O  i?iI;?i i N G  L T D .  - 

C O R E  S A N P L E  PtNPiLYS I S 

1 SIZE 
F R A C T  I ON 

L 
I 1 / 4 "  x 6 5 M  

B k65M x 0 

S I l N K - F L O A T  A N A L Y S  I S :  1/4"x65M I I S .  G .  

1 
-1.40 

--I--- A S H  % V . M .  8 

9.9 ! 20.7 
F4 R . M .  :< 

0.9 30.2 

30.2 
18.6 0.8 
18.6 
10.0 

10.0 

41.2 
41.2 

0.9 
158.8 I:::: 1 D . B .  1 
100 .0  1 A . D . B .  0.9 64.3 1 1 

64.9 I / 

- I 

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

P- 
:: S.T. & M . D . T .  corrected w i t h  f a c t o r  6/5 

Birtle y Engineering 
Subsrdraty of Great West Steel Industries 
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CL Lmh- 

E L C O  I ' " I I N l N G  L T D .  

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

R . M .  % A S H  2 V.M. y6 F.C. 8 s .  % H.G.  I .  R E  MAR I< S. 

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

D r y  B a s i s  

0.5  17.8 17.7 64.0 0.57 91 
-- 17.9 17.8 64.3 0.57 # 

rc' 

d 
C U I I U L A T I  \/E 

S .  G .  WT. % R . M .  % A S H  % V.M. % F . C .  % S .  % LIT. % A S H  % 

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

- 1 . 4 0  
57.9 0.5 6 . 5  19.2 73.8 0.70 57.9 6.5--_ / l . P  0 .  

- I- --,, - 

6.5 19.3 74.2 0 .70  57.9 -6,5-1 
I-- -- --- 57.9 

1 6 . 4  
1.40-1 3 0  

16.4 
7.5 
7 .5  

18.2 
+ l e 6 0  18.2 

1.50-1.60 

16.8 16.7 65.7 8 .8  A . D . B .  0.8 
1 16.9 , 16.8 66.3 8 .8  D. B.  

1 81.8 10 .4  D . B .  

1.0 25.8 \ /I 81.8 10.3 A . D . B .  
/ 

26.1 
0.5 51 .O / \ 100.0 17 .7  A . D . S .  

I 

' 51.3 / l \ + l O O . O  17.8 D . B .  1 

A S . T .  E M.D.T. co r rec ted  w i t h  f a c t o r  6/5 

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

PX D I L A T A T I O N  T E S T  ( I n i t i a l  T e m p . = 3 2 O 0 C )  

S O F T E N I N G  M A X .  D I L .  M A X I M U M  M A X  I MU/.\ 
T E M P .  :';("C) 

F . S .  I .  ON 
I 

TEMP. +;("C) C O N T R .  7, D I L .  7, G. N O .  

7 0.07 403 --- 18% @ 460°C --- --- 
J 3 

Birile y Engineering 
Sirbr i r i inrv  of Crrrt Wpst Steel Industries 
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E L C O  I I I N I N G  LTD. 

C O R E  SA,'+lPLE ANALYSIS 

I H E A D  R A ! . I  A N A L ' ! ! ;  I S  , 
R . M .  % A S H  % V . M .  % F.C.  % s .  8 H.G. I .  REMARKS.. 

A i r  D r i e d  B a s i s  0.8 20.4 15.7 63.1 0.52 76 
20.6 15.8 63 .6  0.52 -- Dry Basis + 

HOLE N O .  : DH- 102-4 Lab,j\lo. 8914 DATE : Apr  i 1 /77 
i 1 

C 0 M P 0 S I 1' E 1 /4"  x 65M F L 0 A T S 2 1.50 S . G . ,  A . D . 3 .  

D I LATAT ION TEST ( i n  i t id1  Ternp.=32O0C) P8 
F.S .  1 .  0 i\l 

COAL 
f 

SOFTENING M A X .  D IL .  MAXIMUM M A X  1 MU11 
TEMP? ( " C )  TEMP. " ( " C )  CONTR.  8 D I L .  8 G.  NO.  

2 1/2 0.05 41 1 --- 15% @ 475°C --- --- 

t- 1 S . G  

1 - 1 . 4 0  
1 

1.40-1 . S O  

i 1.50-1.60 

+ I  .60 

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

WT. 2 

64.9 

64 .9  

6 .7  
6.7 
8 .0  

8 .0  

20.4 

R.M. ?' 

0.7 

0 . 7  

0 .7  

0.7  

~- 

7.7 17.1 74.5 0.57 1 6 4 . 9  7 .7  1 f1.[) R .  1 
7.8 17.2 75.0 0.57 1 6 4 . 9  7.8------b-J 

18.3 16.5 6 4 . 5  0.48 1 71.6 8 .7  A . D . B .  

18.4 16.6 65.0 0.48  71.6 8.8 D . B .  

25.6 /I 79.6 10.4 
25.8 1 79.6 10.5 

6 4 . 5  / 1 100.0 21.5 D . B .  

- 
1 , 

- -- - -_ - 

\ 

64.0 / I  100.0 21.3 

S.T. & M.D.T. c o r r e c t e d  w i t h  f a c t o r  6/5 
Bir t le  y Engineer ing 
Subsidiary of Great Werl  Steel Industries 
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ELCO P ' , I N I K G  LTD. 
CORE SAMPLE APlALYS I S 

HOLE NO. : D Y - I  02-5 Lab. NO. 8915 DATE : Apri 1/77 
- -- 

~ _ _  
\ 

H E A D  RA';I A N A L Y 5  I S  

R . M .  % ASH 5 V . M .  ?< F.C. 8 s. 2 H.G. I .  RE MARKS, 
0.8  45.2 13 .0  4 1 . 0  0 .47  63 A i r  Dried Basis 

45.6  13.1 41 .3  0.47 - -  Dry Basis 
# 

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

FRACTlOlU 1 WT. % R.M. % ASH % s .  2 
CUMULATIVE I 

93.1 

93.1 / 1 / 4 "  x 65M 

I I 6 .9  
I 

0.7 45 .8  0.45 

46.1 0 .45  

0.7 27 .2  I 0.71 

93.1 I 45.8 I 0.45 

CUIlULAT I LE 

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

93.1 I 46.1 1 0 .45 

2 3 . 6  

23 .7  

9 .4  
9.4 

7 .8  

7.8 
59.2 

59.1 

100.0 I 44.5 1 0 .47 

1 11 . I) . n . _ -  0.7 6 .4  19.3 73 .6  0.83 23 .6  6.4 
- -- 

6.4 19.4 74.2 0.84 23 .7  6.4 I---& -- 
0.7 15.2 17.5 66.6 0.84 33 .0  8.9 A.D.B. 

1 
0.9 26 .5  \ / 40.8 12.3 I A.D.B. 1 

\ I 

0.8 68 .9  100.0 45 .8  

15.3 17.6 67.1 , 0 .85 33.1 8.9 D.B. 1 

I 26 .7  40.9 12.3 D.B. 

/ i\ A.D.B. 
69.5 / \ 100.0 46.1 D.B. I 

I 

A.D.B. 

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

6"4 I S .  G .  

-1.40 

1.40-1 3 0  

1 1.50-1.60 
L + I  . 60  

MAX I wri 
DIL. % 1 G.'NO. 1 

32 
I I 1.018 ! 

Birtle y Engineering 
Stihsrrliarv of Great West Steel Industries 

A S .T .  & M.D.T. corrected with factor 6 / 5  
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HEAD RAW ANALYSIS 

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

0.7 8.4 27.4 63.5 0.66 96.2 A i r  Dried Basis 

_ - -  8 . 4  27.6 ' 64.0 0.67 Dry Basis - - -  

Warnock Hersey Professional Services Ltd. 

0.71 

0.72 

81.6 8.2 0.71 

81.6 8.3 0.72 

-- 

SIZE / RAW ANALYSES 1 

xff x 65m 

i I 

81 . 6  0.8 

81 . 6  
* - 

- - -  

Size I W .  % I R . M . %  
Fract ion 

18.4 

18 .4  65m x 0 

' 
0.8 
- - -  

0.66 

0.67 

100.0 8 .3  0.70 

100.0 8.4 0.71 

Ash % 

Wt. % 

86.4 

86.4 

90.1 

90.1 

8.2 

8.3 

8.8 

8 .9  

A s h %  

3 .0  A . D . B .  

3 . 0  D.B.  

3.5 A . D . B .  

3 .5  D.B. 

CUW:U L A T  JVE s. % 
wt. % I A s h %  I S.  % 

3 . 0  

3 .0  

15.3 

15.5 

24.8 

25.0 

28.7 67.5 

28.9 68.1 

25:l 58.6 

25.3 59.2 

- - - - - - 

- - - - - - 

.- 

E 5 . I .  

9 

A . D . B .  

D. B. 

~ _ _  

P %  DILATATION TESTS 
on 

Coal 
Softening M a x .  Dtl. M a x i m u m  Maximum 
Tcrnp.(OC) Temp.(OC) Contr .  % Dt l .  % G. No. 

0.01 7 371 C 437OC 19% 177% 1.070 

__ _ _ ~  -~ - - _______ 
0 

- 

A .  D. B. 
D.B. 

SINK - FLOI 

S. G.  

' .40-1.50 1 -  
2 . 8  1 0.9 

1 .50-1 .60 I 
- - -  I 2.8 I 
0.8 
- _ -  +1 .60 I ::: 

T ANPLYSIC.: 2" x 65 

A s h %  I I  V.M.% F . C $  
I I 

S.% 

0.75 

0.76 

0.76 

0.77 

w* I 
Cumulative I 

A .D .B .  

100.0 I 7 .9 I A . D . B .  
I I 

100.0 I 8.0 1 D.B. J 



r ,  - - - [ I  
I l l  Lob. No. 8302 Date Feb/77 

r i l l e  

RUI-IR DILATOMETER TEST 

- 

Client: Warnock Hersey 

Sample Iden t i f i ca t i on :  77-1040 

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

Sof ten ing  Tempera tu re  "C: 37l  
Max. D i l a ta t i on  Temp. " C :  437  
Contract ion "/" : 

Di la ta t i on  %: 

Final  Temperature " C :  

G. F a c t o r :  

Date 

Drown 

111111 

"/o 

300 

. 2 5 0  

- 200 

- 150 

- 100 

- 5 0  

- 0  



I 

R.N!.% Ash% 

0.7 8 .8  

- - -  8 .9  

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

27.9 62.6 0.70 91.3 A ir Dr ied Basis  

28.1 63.0 0.70 Dry Basis - - -  

9.7 

9.8 

8.6 

8.6 

0.77 83.9 9.7 0 -77  A .D .6 ;  

0.78 83.9 9.8 0.78 D.B. 

0.64 100.0 9.5 0.75 A . D . B .  

0.64 100.0 9.6 0 - 7 6  D.B. 

Wt. % 
84.9 

84.9 

90.6 

90.6 

A s h % [  

3.8 A . D . B .  

3 .9  D.B. 

4 - 6  A . D . B .  

4.7 D.B. 

23.4 

23.6 

65 .0  

65.6 

- -  - 

- - -  

- -  - 

- - - 

92.2 

92.2 

100.0 

100.0 

4.9 A . D . B .  

5 . 0  D . B .  

9 .6  A . D . B .  

9.7 D.B. 

r _______ - .-__ 

COMPOSITE x 65 m F L O A T S  @ 1.50 S .G. ,  A . D . B .  

P %  DILATATION TESTS 
on 

F . S . I .  Softening Max. Dil. Maximum Maximum 
Coal 

I 

.____ G. No. Temp.(OC) Temp.(OC) Contr .  % Di l .  % 
~~ -. -- - 

9 0.009 365OC 431 OC 17% 208% 1.076 

Wornock Hersey Professional Services Ltd. 

CORE SPWPLE ANALYSIS -ELCO MINING LTD. -_ 
77 - 1041 Date. February 22, 1977 
-. 

Hole No.: DH.7 122 - Lab. No.: 

I HEAD RAW ANALYSIS I t- 

1 1 

SIZE / RAW ANALYSES i I  

I '  ' I  CUWULATIVE 
A s h %  I S.  % 1 -  

wt. % I A s h %  I S. % 
Size 

Fraction 
wt. % R.M.% 

0.8 83.9 

83.9 

16.1 

16.1 
L 65m x 0 

0.8 

T ANALYSIS: 2'' x 65 hA SINK - FLO, 
Cumulative I 

F.C% S.% 

0.50 

0.50 

A s h %  V.M.? S .  G .  

66.6 
-1 .40 

67.0 3.9 1 29.1 

15.8 I 24:7 58.7 0.55 
I -40-1 ,50 

16.0 I 24.9 0.55 59.1 
I I 1 1 . 6  0.9 

1 .50-1 .60 ! 1 . 6  I - - -  1- 7 . 8  I 0.9 
$1 -60 

i 
I 7 . 8  I - - -  



I '  
Lab.  No. 8303 Date Feb/77 

Cl ient :  Warnock  H e r s e y  

Sample Iden t i f i ca t i on :  77-1041 

S ta r t i ng  T e m p e r a t u r e  "C:  3 5 O  

Sof ten ing  Tempera tu re  "C: 365 
Max.  D i l a ta t i on  Temp. "C: 4 3 1  
Contract ion o/o : 17 

D i la ta t i on  %: 

Final  Temperature 

G. F a c t o r :  

208 

ri l le 

O/O 

300 

250 

200 

150 

I00 

5 0  

0 

Date 

BIRTLEY ENGINEERING (CANADA)  LTD. 

Drawn 
RUHR DILATOMETER TEST 



R.M.% Ash% 

0.6 15.5 
- - -  15.6 

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

25.1 58.8 0.80 82.3 A i r  Dr ied Basis 
25.3 ’ 59.1 0.81 D r y  Basis - - -  

A s h %  

17.0 

17.1 

14.7 

14.8 

C U W U  L A T  IVE 
S .  % - -  

wt. % A s h %  s. % 
0.74 85.1 17.0 0.74 A . D . B  

0.75 85.1 17.1 0.75 D. 6 .  

6. 76 100.0 16.6 

0.77 100.0 16.8 

0.74 A . D . B  

0.75 D. B. 

S. G. 

-1 .40 

.40-1 .50 

1.50-1.60 

$1.60 
-, 

Wt.% R . M %  

74.9 0 .7  
I 

- - -  74.9 

3 . 9  0 .9  - 
3 .9  

1 . o  0.8 

1 . o  
0 . 2  0 .9  ’ 

20.2 

- -- 

- - -  

- -  

E 5 . I .  

0.009 

DILATATION TESTS 

Softening Max. Di l .  Maximum Maximum 
Temp.(OC) Temp.(OC) Contr. % D i l .  % G. No. ~- ~ ~ ~ _ _  

368OC 434OC 18% 146% 1 .069 

Warnock Hersey Professional Services Ltd. 

ELCO MINING LTD.  CORE SAMPLE ANALYSIS 
H o l e  No. * -122-3 Lab. N o . :  T7 - 1042 Date. February 22, 1977 

- 
I I 

SIZE / RAW ANALYSES I 

Size 
Fract ion 

wt. % R.M.% 

x 65m 
85.1 

85.1 

14.9 

14 .9  
- 

65m x0 

x 65 I’d SINK - FLOAT ANALYSIS: Y‘  
I 1 

Ash %I V.M.%] F . C $  
~ 

A . D . B .  

D.B. 

A.D.B.  

D . B .  

3 . 1  30.1 66.1 
1 I 

0.51 74.9 I 3 . 1  3 . 1  I 30.3 I 66.6 

0.64 78.8 1 3 . 6  13.0 24;9 61.2 

1 3 . 2  I 2 5 . 2  I 61.6 
I I 

A . D . 6 .  

D . B .  79.8 - -- 



Lab. No. 8 3 0 4  Date F e b / 7 7  r 

Client : Warnock  H e r s e y  
I 

Sample Iden t i f i ca t i on :  77-1 042 f 
; 

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: 368 I 

M a x .  Di la ta t i on  Temp. "C: 4 3 4  
18 

146 
Contract ion o/o : I 

Di la tat ion %: r 
F ina l  Temperature " C :  

1 . 0 6 9  I 
G. F a c t o r :  i 

I 

i 
_- , 

BIRTLEY E N G I N E E R I N G  (CANADA) LTD. 

r i l l e  

RUHR DILATOMETER TEST 

Date 

Drawn 



- " -TT- 

Warnock Hersey Professional Services Ltd. 

* 
R.M.% Ash% 

22.6 0.6 
_ - -  22.7 I 

ELCC MINING LTD.  CORE SPWPL-E ANALYSIS 

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

25.5 51 . 3  0.69 1 1  5.6 A i r  Dr ied Basis 

25.6 ' 51 .7 0.69 D r y  Basis - - -  

February 23, 1977 H o l e  No. : DH,- 122 - 4 Lab. No. : 77 - 043 Date- 

SIZE / RAW ANALYSES 1 -  
I 

CUMULATIVE 
Wt. % R.M.% Ash% S. % Size 

Fract ion Wt. "/o A s h %  S .  % 

78.5 0.7 26.7 0.74 78.5 26.7 0.74 A.D.B, x 65m - - 
78.5 - - -  26.9 0.74 78.5 26.9 0.74 D.B. - 

23.3 0.74 A.D.B. 1 1  . I  0.76 100.0 65 m x o .  21.5 0.7 

L 21.5 - - -  11.2 0.76 100.0 23.5 0.74 D.B .  

4lb4 I I 

I 

, 

F.S.1.  
ic;;- 
0.025 

-- ___---_ - 
DILATATION 7 ESTS 

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

365OC 431 OC 19% 227% 1.075 

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

SINK - FLOAT AN. 

I 

=-I= - - -  - - -  

x 65 M. 

1 Cumulative I 
S . %  m. "/o 
0.58 59.6 

0.58 59.6 

0.63 65.1 

0.63 65.1 

67.6 - - -  

Ash 74 

3.3 

3.3 

4.1 

4.1 

4.9 

A . D . B .  

D . B .  

A . D . B .  

D . B .  

A.D.B.  

A .D.B.  

D. B. 



Lob. No. 8305 Dale Feb/77 

Cl ient :  Warnock  Hersey  

Sample Iden t i f i ca t i on :  7 7 - l o 4 3  

S ta r t i ng  Tempera tu re  "C: 35O 

Sof ten ing Tempera tu re  "C: 

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

Contract ion "/" : 

Di la tat ion %: 

Final  Temperature " C  : 

G. F a c t o r :  

I 

Tit le 

O/O 

3 0 0  

-. 

250  

200 

I50 

I 0 0  

5 0  

0 

Date 

Drawn 
RUHR DILATOMETER TEST 



Warnock Hersey Professionoices Ltcl 

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

0 . 5  31 . 4  22.6 45.5 0.77 

- - -  3 1  . 5  22.7 45.8 0.77 

\ 

H. G. I .  REMARKS 

87.8 A ir Dried Basis 

- - -  Dry  Basis 

SIZE / RAW ANALYSES 1 1  

0.6  

_ - -  

CUW.ULATIVE 
R . M . % l  A s h %  1 S. % I Wt. % I A s h %  I S. % 

33.6  0 .73  82.2 33 .6  0*73 A.  D. B.~, 

3 3 . 8 ,  0 .73  82.2 33.8 0 .73  D.B.  

0.7 
- - -  

I 
26.5 0.81 100.0 3 2 . 3  0.74 A.D.B. 

26.7 0.82 100.0 32.5 0 .75  D.B.  

x 65 IV 

Cumulative 

Wt. % I Ash % S.% I 

0.86 142 .9  I 4.8 I D.B .  1:): 1 5 1 - 4  1 I A .D .B .  

- - -  58.9 10.1 A.D.B.  

51 . 4  D.B .  - - - I  58.9 1 1::: 1 D.B.  

D. B. 

34.6 A.D.B .  100.0 

100.0 

_ - -  

- _ -  

FLOATS @ 1 - 5 0  S.G., A.D.B.  

DILATATION TES7-S 
I 

ES.1. Sof t en ing  Max. Di l .  Maximum Maximum 
G. No. .. 

433OC 9% 221 % 1.094 

Temp.(OC) Contr. % D i l .  % 
.__ 

437OC 14% 206% 1 . l o 2  

..~. ~- ~ ~ . .  . .. - __________ - 
DUPLICATE RUN - - Average 1 .098 



Lab.  No. 8 3 0 6 ( A )  Date Feb /77  

Cl ient :  Warnock H e r s e y  

Sample Iden t i f i ca t i on :  77- 1044 

T i t l e  

350 
353 

4 37 

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

Sof ten ing Tempera tu re  " C : _ _ _  

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

Date 

1 4  
Contract ion : 

Di la tat ion %: 
206 

Final  Temperature " C  :- 

G. Factor  : L 1 0 2  

EIRTLEY ENGINEERING (CANADA)  LTD. 

I Drawn 
RUHR DILATOMETER TEST 



. I  
Lab, No. 8306 ( B )  Date Feb/77 

Client: Warnock Hersey  

Sample identi f icat ion: 77- 1044 

Start ing Temperature "C:  350 

Softening Temperature "C: 359 

Max. Dilatation Temp. O C :  433  
Contraction o/o : 9 

Dilatat ion %: 

Final Temperature " C  :- 

G. Factor :  

roo 

EIRTLEY ENGINEERING ( C A N A D A )  LTD. 

I Da te  

T i t l e  

RUHR DILATOMETER TEST 



-~ - I 

Warnock Hersey Professional Services Ltd. 

31 . 8  

18.5 

18.6 

1 .07 82.1 31 . 8  1.07 D.B. I 
1 .08 100.0 29.2 1 .06 A .D .B .  

1.09 100.0 29.4 1 .07 D.B: 

ES.1. Softening Max.  Di1. 
Temp.(OC) Temp.(OC) 

__-_-_I-- 

404OC 
353OC 437OC 

8% 0.01 6 

Maximum Mnxinxln7 

. _  C o n t r .  - % . -  D i l .  "/o 

10% 225% 
1 3 %  21 7% 

- 

CORE 5AWf'L-E ANALYSIS ELCO MINING LTD. 

I HEAD RAW ANALYSIS I 
I 1 I I r r -  I I R.M.%I Ash% I V.M.%I F . C . % l  c . %  I H.G.I .1 REMARKS I 

I I 

S I Z E  RAW ANALYSES i 

I ' I  CUW.ULATIVE 
A s h %  I S .  % I-- 

wt. % I A s h %  1 S .  % 
S i z e  

Frac t i on  

p x 65m 

65m x 0 
- 

wt. % R . M . %  

I 1 - 0 6 .  I A . D . 6 4  
_I 

31 . 6  1 .06 82.1 1 31 .6  82.1 

82.1 

17.a 

17.9 

_-- 0.6 

- - -  

0.6 

S I N K  - F L O A T  ANALYSIS. p x 65 M, 

A s h %  l l  V.M.% F . C %  
Cu m u l s t  ive 

S.% 

0.93 

0.94 
-___ 

A . D . B .  

D . B .  
-1 .40 q-? 

64.3 9.7 

I .40-1 .50 1 -  21 .2  25.9 52.1 
I I 

0.95 

0.96 

A . D . B .  

A . D . B .  

26.1 1 52.5 

_ _ -  - - -  I 8 4 I 0 . 7  
1 .50-1 .60 

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



1 
.. _- Lab. No. 8307 ( A )  D a t e  Feb/77 

Client: Warnock Hersey 

Sample Identi f icat ion: 77-1045 

Starting Temperature "C :  350 

Softening Temperature "C: 353 
Max. Dilatat ion Temp. "C: 4 3 7  

Contraction "/" : 13 
21 7 Dilatat ion Yo: 

Final Temperature 

G. Factor :  

EIRTLEY ENGINEERING (CANADA) LTD. 

PDate T i t l e  

RUHR DILATOMETER TEST 

I 



Lab. No. 8307 ( B) D a t e  F&/77 
I 

Client : Warnoc k Hersev 

Sample i den t i f i ca t i on :  77-1045 
S ta r t i ng  Tempera tu re  "C:  350 

Sof ten ing Temperature "C: 359 

Max. Di la tat ion Temp. "C: 404 

- 
- 

- 

- 

- 

- 
Contract ion Yo : 10 I 

L- 

Dilatat ion %: 225 8 

Final  Temperature " C :  

_ 

- - 

-1-1 1 

il- 

"10 
300 

4 

250 

2 0 0  

I50 

100 

5 0  

0 

BIRTLEY ENGINEERING ( C A N A D A )  LTD. 

i t le  Date 

RUHR DILATOMETER TEST t------ Drawn 

I 



Warnock Hersey Professional Services Ltd. 

J 

____ - - 

- HEAD RAW ANALYSIS 

R.N\.% Ash% V.M.% F . C  % S . %  ti.G.1. REMARKS 

0.9 42.9 19.1 37.1 0.64 94.1 Air Dried Basis 

- - -  43.3 19.2 37.5 0.65 - - -  D r y  Bas i s  

SIZE / RAW ANALYSES 

0.61 

S i ze  
Fraction wt. % Ash % S .  % 

75.9 47.8 0.61 
;It x 65 m 

S. G. wt.% R . M %  Ash % V.M.% 

29.4 

33.0 - - -  4.4 28.6 

4.2 0.8 15.8 24.6 

4 . 2  - -  16.0 24.8 

__ 33.0 0.7 4.4 - 
-1 .40 

I .40-I .50 

1 3 . 0  0.7 27.3 - - - 

! 3 . 0  - - -  27.5 - - - 
79.1 - - - 

1 .50-1 .60 

59.8 0.8 

-79.8 - - - 
+1 .60 

59.8 - - -  
-I__ 

35m x 0 

Cumu 1 at  ive 
F.C.% C . %  yL Ash 7k‘i 

65.5 0.66 33.0 4.4 1 A . D . 6 .  

66.0 0.66 33.0 4 .4  I D.B.  

58.8 0.67 37.2 5.7 A . D . @ .  

59.2 0.68 37.2 5.7 D . B .  

I 

- - -  - - -  40.2 7 .3  A.D.B.  

40.2 7.4 D.E.  - - - - - - 

100.0 50.2 A . D . B .  

100.0 50.71 D . 3 .  

- - - - - - 

- - - - - - 

wt. % 

75.3 

75.9 

-.- 

24.1 

24.1 

R . M . %  A s h %  I 
I 48,l  - - -  

0.7 I 26.5 

1 CUN.ULATIVE s. % I 

0.61 1 75.9 I 48.1 I 0.61 

0.82 I 100.0 I 42.7 I 0.66 

0.83 I 100.0 I 42.9 I 0.66 

A . D . B  

D.  B. 

A . D . E  

D.B: 

16% 180% 1 .068 
.. .. O C P  __ OC 

1 8 / 0 .010  1 



Lab. No. 8308 Date  Feb/77 

Client: Warnock Hersey 

Sample ldentificat ion : 77- 1046 

Starting Tempera ture  " C :  35O 

Softening Temperature  "C: 374 

Max. Dilatation Temp. " C :  4 3 5  
16 I Contraction "/" : 

189 Dilatation %: r 
Final Ternperature " C :  

1 .068  I 
G. Factor :  t 

I 
I 

I 
r- 

- 
c 

I - 
- 
r 

8 

EIRTLEY ENGINEERING (CANADA) LTD. 

Drawn I RUHR DILATOMETER TEST 



b 

Wornock Hersey Professional Services Ltd. 

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

R.AA.% Ash% V .M.% F . C  % C . %  l-i. (3. I .  

0.6 66.7 12.4 20.3 0.45 73.3 

- - -  67.1 12.5 20.4 0.45 - - - --___ 

ELCO MINING LTD.  

- -- - - - - -- 
REMARKS-. 

A i r  Dr ied Basis  

Dry Basts 

P 

- ----c* . .~~... -.. __ .- 

- 

---- SIZE /' RAW ANAL-Y.SEC; 
__-. _____ _______- 

S ize C I  J N C J  L A l ~  IVE 
W t .  % R . M . %  A s h %  S .  % 

Frac t i on  Wt. "/c P s h %  s. "/c - 
71 . 4  0.44 81 . 6  71 .4  81 . 6  0.7 

81 . 6  - - -  7 2 . 0 .  0.44 81 . 6  72.0 0.44 D .@.  

18.4 0.7 40.0 0.67 100.0 65.6 0.48 

.-._I__ I_-.-- ___.-..-- --̂ ---.I -- --.--_. ._I XIv x 65m ' -  

65m x 0 
,18.4 I __I-- 0.67 100.0 66.2 0.48 D . 13 . ' 40.3 - .~ 

- - -  -- 

-- 
l'vt. 74 

9 .3  

9.3 

11.9 

11.9 

13.2 

13.2 

~ - _  

100.0 

100.0 

Ash % !  
, 

4.5 'I A . D . 6  
1 

4.6 D .B .  

6.2 I A . D . @ .  

6.2 D .B .  

8.3 A . D . B .  

8.4 , D . E .  

74.0 D . 9 .  

1 

- 

73.3 A . D . B .  

SINK - FLOAT ANALYSIS. lit I 

Wt.% R . M %  Ash % V.M.% F.C.74 I 5 .  G .  
t-----------i------- I 

C . %  

0.78 

0.79 

0.80 

0.81 

____ 

___- 



J 
Lob. No. 8309 Date Feb/77 

Client: Warnock Hersey  

Sample Identi f icat ion: 77-1047 

Start ing Temperature "C: 350 

Softening Temperature "C: 365 
Max. Dilatat ion Temp. "C: 4 3 1  

_ .  
i t l e  

Contraction "% : 

Dilatat ion "A: 

Final Temperature "C :- 

G. Factor: 

Date 

I- 
I 1  

1111- 

O/O 

300 

A 

250 

I 200 

I50 

I00 

5 0  

0 

Drawn l------ RUHR DILATOMETER TEST 

I 



- 1__7___ 
Warnock Hersey Professional Services Ltd. 

i 

c HEAD RAW ANALYSIS 

F.M.% Ash% V.M.% F . C . %  S.% H . G. I .  REMARK3 

0.6 25.4 22.7 51 .3 0.72 144.7Air Dried Basis 

51 .7  0.72 - - - Dry Basis 25.5 22.8 - - -  

ELCO MINING LTD. 

4 

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

Fraction Wt. % A s h %  S .  % 

76.1 0.8 29.9 L). 67 76.1 29.9 0.67 

76.1 - - -  30.1 0.68 76.1 30.1 0.68 

Size 

x 65m - 

CORE SANFLE ANALYSIS - 

A . D . B  

D .6 .  

Hole No.: DH - 122 - 9 Lab. N o . :  77 - 1048 Date. February 23, 1977 

1 I 

23.9 0.7 12.9 
13.0 23.9 _ - -  65m x 0 

0.73 100.0 25.8 0.68 A.D.B. 

SIZE / RAW ANALYSES 

m.% S. G .  R . M %  A s h %  V.M.% F.C.? I I 61 .61 0 .8  
-1 .40 I 

4.6  28.8 65.8 

1 61.6 I - - -  I 4.7 129.1 I 66.2 
I I 1 I I 

1 .50-1 .60 

5 . 0  I 0.7 I 16.91 24.9 I 57.5 
I .40-1 .50 I I I I 

5 . 0  - -  - 17.0 25.2 57.8 

2 . 0  0.9 26.0 - - -  
2 . 0  - -  - 26.2 - - -  

- 
_ _ _  

68.6 6.1 A.D.B.  

x 65 

68.6 

100.0 

S.% 

D . B .  6 .2  

30.3 A.D.B. 

0.56 

$1 .60 
c 

0.56 

0.58 

~ ~~~ 

- _ _  3 1 . 4  1 . 0  83.0 - - - 
31.4 - - -  83.8 - - -  
' 

_ _ _  

0.59 

ES.1. 

- - -  

P "/o D1 LATA 7 ION T E 5 - E  
on 

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

0.013 368OC 434OC 16% 140% 

_ _ _  - -~ 

Cumulative 

Wt. % I Ash "/c 
61.61 4 .6  I A.D.B 

6 6 . 6 )  5 . 5  I D .8 .  

I COMPOSI-TE x 65 m FLOATS (3 1.50 S.G. ,  A . D . B .  -- -________ 

~ - _ _  G .  No. 

1 .070 



_ _  
Lab. No. 8310 Date Feb/77  

Cl ient :  Warnock Hersey 

Sample Iden t i f i ca t i on :  77 - 1048 

Sta r t i ng  Tempera tu re  " C :  350 

Sof ten ing Tempera tu re  "C: 368 
Max. Di la tat ion Temp. "C: 434 
Contract ion "/" : 16 

Di la tat ion :-- 140 

Final  Temperature "C : 

G. Factor 

BIRTLEY ENGINEERING (CANADA) LTD. 

._ 

Date r l t t e  

Drawn 
RUHR DILATOMETER TEST 



Warnock Hersey Professional Services Ltd. 

,Ash% 

58.3 

58.7 

CORE SAhrFLE ANALYSIS 

V.M.% F . C  % S . %  H . G. I .  REMARKS 
15.5 25.5 0.57 79.5 A i r  Dried Basis 

15.6 ' 25.7 0.57 - - -  Dry Basis 

ELCO MINING LTD. 

4 

Size m. % R . M . %  
Fraction 

H o l e  No.. DH - 122 -1 0 Lab. No. : 77 - 1049 Date. February 23, 1977 

HEAD RAW ANALYSIS I 

A s h %  s. % 

f" 

1 

CUW,ULATIVE 

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

! 

F?.hn.% 

79.1 

79.1 

0.7 

0-53 A . D . 6  63.6 

64.2 0.53 D.B.  

- - -  

79. I - - -  

SIZE / RAW ANALYSES I 

64.2 0.53 

6 5 m x O  
20.9 0.7 46.5 0.78 . 

1 79.1 I 0.9 I 63.6 I 0.53 

t 20.9 _ - -  46.8 0.79 

0.015 359OC 

lOO.0l 60.0 I 0.58 I A .D.E 

100.01 60.0 I 0.58 I D .B. '  

Cumulative 

A.D.B.  

23.4 

D.B. 

A.D.B. 

D.B. 

A.D.B. 

D.B.  

A.D.B. 100.0 65.4 

100.0 66.0 D.B. 

- ~ _ _ _ _  

COMPOSIl-E %If x 65 m FLOATS @ 1.50 S.G.. A.D.B. 

DILATATION TESTS 

Max.  Di l .  1 Maximurn! Maximum 
Temp. (OC) Contr. -- ---____ Di l .  % __ ____ - 

on 
Soften i ng 
Temp. (OC) 

E5.1. ! 

G .  No. 

1 .089 433OC 18% 1 275% 8% 



Lab. No. 8311  Date F e b . / 7 7  

Client: Warnock Hersey  

Sample Identi f icat ion: 77 - 1049 

Start ing Temperature " C :  350 
Softening Temperature "C: 359 / 
Max. Dilatation Temp. "C :  433/ b 

I Contraction "/" : 

Dilatation %: 

Final Temperature " C  : 

I 
I 

* 

t 

I 

r 
I 

L 

Factor :  

O/O 

3 0 0  

4 

.250 

EIRTLEY ENGINEER~NG (CANADA) LTD. 

r i t l e  

RUHR DILATOMETER TEST 

Date 

Drawn 



V . M . %  F . C . %  

24.2 14.1 

S.% H. G. I .  REMARKS 

0.54 57.4 A i r  Dried Basis 

1 4 . 2 1 2 4 7 4  I 0.54 - - -  Dry Basis J 

0.46 

0.46 

- 0.55 

Wt. % Ash% S. % 

83.3 64.8 0.46 A . D . 5  

83.3 65.3 0.46 D.B.  

100.0 62.7 0.48 A.D.E 

--l-l-- I 1 

NIL I . S .  

NIL I . S .  

12.3 0.6 

12.3 - -  - 
- 

100.0 

100.0 

65.0 

65.5 

- 

F %  
on 

Coal 
F . S . I .  

7% 0.027 

DILATATION TESTS 

Softening Max. Di l .  Maximum Maximum 
Tei-np.(OC) Temp.(OC) Contr. % Di l .  % G. No. 

362OC 437OC 23% 48% 1 .034 

__ -.. 

- .- "".--TrTT- _ _  

Warnock Hersey Professional Services Ltd. 

CORE SAMPLE ANALYSIS ELCO MINING LTD. __ 

Ho le No. - DH-122-11 Lab. No.: 77 - 1050 Date. February 23, 1977 

HEAD RAW ANALYSIS I 

_ - -  61 .4  

SIZE / RAW ANALYSES 
1 I i 

I I 1 . CUM.ULATIVE s. % 1 Wt. % 1 R .M.% Size 
Fraction 

Ash % 

64.8 

65.3 

52.4 16.7 I 0.7 
65m x 0 I 

52.8 I 0.55 I l O O . 0  I 63.1 I 0.48 1 D.B. '  116.7 _ _ -  

x 65 M. I 

r Cumulative 

rNt. % I  A s h %  S .  G. I W.%I R . M %  S.% 

I . S .  I I S .  I 1.s. I . S .  NIL I I . S .  A .D.B.  
-1 .40 

I . S .  I I .S .1  1 . S .  I . S .  D.B.  

20.5 1 23.61 55.3 0.77 A.D.B.  

D.B.  
.40-1 .50 

20.6 I 23.81 55.6 .O.  78 

A.D.B. 14.9 
1 .50-1 .60 

D . @ .  
I 

A.D.B.  
+I .60 

D. 6. 

: 



c 
. .  

c 

Q 

11 

Cl ient :  Warnock H e r s e y  

Sample Ident i f icat ion:  77- 1050 

S ta r t i ng  Tempera tu re  "C:  350 

Sof ten ing Temperature "C:  362 

M a x .  Di la tat ion Temp. "C:  4 3 7  
Contract ion "/" : 2 3  

Fina l  Temperature " C :  

G. Fac to r :  1 .034  tT tt 

tt 

O/O 

300 

- 
250  

200 

I50 

I00 

5 0  

0 

a BIRTLEY ENGINEERING (CANADA) LTD. 

Tit le 

RUHR DILATOMETER TEST 

Date 

Drawn 



- - --Tv- -_ - 

Warnock Hersey Professional Services Ltd. 

i 

f?.N\.% Ash% V.M.% F . C . %  S.% H . G. I .  REMARK9 

0.8  
- - -  41.0 18.6 40.4 0.56 - - -  D r y  Basis 

40.7 18.4 40.1 0.56 94 .8  A i r  Dr ied Basis 

I 

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

80.0 0.8 41 .3 0.54 80 .0  41 . 3  0.54 

- - -  41.6 , 0.54 80.0 41 . 6  0 .54 80 .0  

. 20 .0  0.7 27.3 0.65 100.0 38.5 0.56 

Size 
Fract ion Wt. % Ash% S. % 

x 65m - 

20.0 - - -  27.5 0.65 100.0 38 .8  0.56 65m x 0 I 
A . D . B  

D .B .  

A .D .E  

D . B . '  

T ANALYSIS: 2'' 

A s h %  V.M$ 

4 . 8  27.2 

4 . 8  27.5 

14 .9  23.7 

15 .0  23.9 

x 65 

F . C $  

67.2 

67.7 

60.7 

61 . 1  

-1 .40 

.40-1 .50 

1 .50-1  .60 

+1 .60 
* 

I I 

40.2 0 . 8  

40.2 - - - 
7 . 4  0.7 

~ 

7 . 4  - - -  
2 0.7 * 5' 

- - -  5 . 2  

47.2 0.7 

47.2 - -  - 
----- 

- -- 77.6  - - - 

- __- 

COMPOSITE xi '  x 65 m FLOATS @ 1.50 S . G . ,  A . D . B .  _-_ .-__I ---_-I--_ ~ _ _ _ _ _ _ _ ~  
P %  DILATATION -rcs7 c: 
on 

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

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

8 0.039 374OC 434OC 1 8 %  74% 1 .047 

78.2 ] 1 - -- 

S.% 

0 .65  

0.66 

0.64 

0 .64  

Cu mu1 at ive 

wt. YL 

40.2 

40.2 

47.6 

47.6 

-- 

Ash % 

4 . 8  

4 8  

6 .4  

6 . 4  

52.8 

A . D . B .  

D.B.  

A . D . B .  

D . B .  

8 . 6  I A.D.B.  
1 

52 .8  I 8 . 6  I D . B .  

100.0 41.2 I A .D.B.  

1 O O . O l  41.5 I D - E 3 -  
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Client 8 Warnock Hersev  

Sample Identification: 77 -1051 
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Starting Temperature "C:  

Softening Temperature "C:  374 
Max. Dilatation Temp. " C :  434 
Contraction "lo : 18 

- 

i 
1 

r 
B Dilatation "A: 74 - 

Final Temperature " C :  

G. Factor: 1.047 i 

BIRTLEY ENGINEERING ( C A N A D A )  LTD. 

Title 

RUHR DILATOMETER TEST 

Date 

Drawn 





Lab. No 8 3 1 4  Dote F e b .  3 / 7 7  - 
Client : Wa r n o c k  He r s e  

Sample Identi f icat ion: 

Star t ing Temperature " C :  

Softening Temperature "C:  

Max. Dilatation Temp. "C: 

Contraction O/" : 

Dilatat ion %: 

Fmal  Temperature " C :  

G. Factor :  

1 

L 

- 

BIRTLEY ENGINEERING (CANADA) LTD. 
- 

tle  Date 

RUHR DILATOMETER TEST 1 Drawn 

I 



n 

R.t.1.  8 
1 .o 

E L C O  i . 1 I N I : I G  L T D .  

A S H  % V.M.  :i F . C .  % s .  2 H . G .  I .  REMARKS * 
22.6 27.8 48.6 0 .84  
2 2 . 8  28 .1  49.1 0.85 -- 

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

CORE SAMPLE ._ i\i.JALYS I S 

1.6  0 .8  14 .5  0 .98  100.0 23.0 0.84 A.D.B. 
65M x 0 * 1.6  14.6 0.99 100.0 23.2 0.85 D.B. 

SOFTENING 
TEMP.  ( " C )  

3 5 3  

I 1 

MAX. D I L .  MAXIMUM 
TEMP. ( " C )  CONTR. % 

440 18 

- 1 . 4 0  

1.40-1  3 0  

1.50-1.60 

+ 1  .Go 

C 0 M P 0 S I 1' E 1 /4 "  x 65M F L 0 A T S @ 1 .50  S . G . ,  A . D . B .  
I I 

F . S .  I .  

6 

P a  
ON 

COAL 

. I 1  

MAX I MUFl 
D I L .  2 

202 

G .  N O .  

1.101 

Birt le y Engineering 
Subsidiary of Great West Steel Industries 
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R . 1 4 .  7 A S H  7 1 l.o 64.; V1.y..7F 17.2 
64 .7  17.9 17.4 

F . C .  % s .  % H . G .  I .  RE MA R K S 
0 .41 87  

0.41 

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

D r y  B a s i s  -- 

C U I l U L A T  I \IE 

W T .  2 A S H  % 

18.6 4.6 A . P . R .  -~~ . .-. 

18.6 4 .6  D.13 .  

20 .8  5.9 A . D . B .  

20.8 5.9 D . B .  

_I-- -- _- _I 

A S H  % 

4.6 

V . M .  2 F . C .  2 

31.4 63.1 
4.6 

16.7 

16.9 

31 .7  63 .7  
27.1 55.2 

27 .4  55 .7  

C 0 I\ 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 .  

P %  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  1 MUM M A X  I MU11 
T E M P .  ( " C )  T E M P .  ( " C )  C O N T R .  ?, D I L .  % G. N O .  

F . S .  I .  0 id 
C O A L  

8 1/2 . 1 4  371 434 17 145 1.066 
4 

E L C O  M I N I F ! !  L T D .  --- 

CORE SAMPLE /I. I IALYS I S 

H O L E  NO.  : DH - 123 - 7  c Lab. No. 8248 D A T E :  Feb/77 _-___ 

1 H E A D  R A ' Y  A N A L Y 5 I S  

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

S I Z E  
F R A C T I O N  WT. 8 R . M .  8 

9 2 . 1  0 .9  
92.1 

1/4"  x 6 5 M  

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

I : I  
I 

I 

92.11 66.4  I 0 .39 1 - 1  0.39 6 6 . 4  

67 .0  

37.0 

I I I I 

0.39  0 .39  D . B .  

0 .42  A . D . B .  0 .80  
6 5 M  x 0 

7.9 37.4 1 0 . 8 1  100.0 I 64 .7  1 0.42 D . B .  I 

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

s .  x 
0.92 

- 1 . 4 0  1- 
0 .93  

I 2.2 I .  L o  0.86  

0.87 1 A O - 1  3 0  12.21 
I 0 .9  I 1.2 21.7 6.9 A . D . B .  

21.7 6.9 D . B .  1 + I  .60 82.7  I 

Bir t le y Engine e ring 
Siihstdrarv of Great West Steel Industries 
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f Title 
I i Date  
! ! I 

f Drawn 



- 
t 

R.1.l .  % A S H  % 
1 . o  20.6 

20.8 

E L C O  M I N l - ~ i l ;  L T D .  

V.M. X F . C .  3 s .  % H . G .  I .  REMARKS .. 
53.0 0.73 105 A i r  D r i e d  B a s i s  25.4 

D r y  B a s i s  --- 25.7 53.5 0.74 

CORE S A M P L E  /?i.JALYS I S 

S I Z E  
F R A C T I O N  WT.  % 

H O L E  N O . :  DH - 123 - 3 Lab. No. 8249 D A T E  : Feb.  /77 

C U M U L A T  I VE I 

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

1 / 4 "  x 6 5 M  
, 92 * 3 1.2 21.3 0.67 92.3 21.3 0.67 A . D . B .  

D . B .  
_p____- 

92.3 21.6 0.68 92.3 21.6 0.68 

7.7 20.1 0 .77  100.0 21.5 0.69 D . B .  
' 6 5 M  x 0 

7.7 

* 

100.0 21.2 0.68 A . D . B .  1.2 19.9 '  0.76 

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 H U L A T  I \IE 
S .  G .  WT. 2 R . M .  % A S H  % V . M .  % F . C .  % S .  % WT. 8 A S H  % 

A . P  n .  - - .-- - - -- 68.8 1 . 0  4.5 29.9 64 .6  0.88 68.8 4 . 5  

68.9 4.5 30.2 65.3 0.89 68.9 4.5 D . li 
---I_- 

-1 .40  . 

4.0 ' 1.2 18.2 25.1 55.5 0.74 72.8 5.3 A . D . B .  

18.4 25 .4  56.2 0.75 72.9 5 .3  D .  B. 1.40-1 .SO 4.0  

2.4 1 .4  26.9 75.2 5.9 A . D . B .  

24.8 1 . 1  -K-,x\ 100.0 21.8 A . D . B .  

\ / 
27.3 75.3 6.0 D . B .  

1 .50-1.60 2 .4  

+ ' ' 6 0  24.7 70.7 / 100.0 22.0 D . B .  i 

Birt le y Engineering 
Siihsidrary of Greet West Steel tndustries 

F.S. I .  

7 

P %  D I L A T A T I O N  T E S T  
ON 

S O F T E N  I NG M A X .  D I L .  MAXIMUM MAX I MUf1 
TEMP.. ( " C )  T E M P .  ( " C )  C O N T R .  % D I L .  % G .  NO. 

.04 371 42 8 19 51 1.034 



f 
i 

f 



s .  % 

I C U t l U L A T  I VE , 

\JT. 5 A S H  % s .  % 

0 .70  100.0 49.2 0.55 A . D . B .  

0.71 100.0 49 .6  0.55 D . B .  

0 . 7  

23.3 26.2 50.5 0 .82  26.9 

34 .2  \ 37.3 
\ / 

34.4 I / 37.2 

1 71.1 I/ 1 1 0 0 . 0  

C 0 11 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 

P 2  D I L A T A T  I ON T E S T  

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

F . S .  I .  0 14 
C O A L  

8 112 .04  367 429 17 238 1.072 
i 

E L C O  t-1 I N I IJi :  L T D .  ~. . 

CORE SAMPLE A : ! / \ L Y S  I S _. --- 

R A ' ; I  A N A L ' ! ! ,  I S 

H . G .  I .  REMARKS 

A i r  Dried B a s i s  
30.5 0.52 D r y  B a s i s  

1-1 E A D 

V . M .  2 

1 S I Z E / R A W  A N A L Y S E S  I j-r F R A C T  I ON WT. % .x R . M .  2 A S H  % 

1/4" x 6 5 M  1 I* -+ B 1 6 .2  
6 5 M  x 0 

6.2 I 35.3 

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

WT. % 

23.1 ki I ::::[{. 

__ . - - 4.9 31.5 6 2 . 8  1.05 

4.9 31.8 6 3 . 3  1.06 23.0 -'"'O 

1.40-1 .50  

~ ~~- -~ 

' 0 . 8  1 23 .1  I 26.0 1 50.1 I 0.81 1 27 .01  7 .5  I A . D . B .  

7 . 6  I D . B .  -7 A . D . B .  1 10.3 

15.0 I D . B .  

0 .4  I 70.8 1 Y W  I 1 0 0 . 0  

50 .2  D . B .  

B ir  t le y E ng in e e ring 
SidJcidrary of Greaf West Steel lndusfrres 
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f- 

- -. m 

f O/O 

s z i e  F e b .  16,  -- 1977 , I 1  300 LLI ,YO. 8250 



? 

t l E A D  R A ! I  A N A L Y 5  1 S 

R.11. 8 A S H  % V . M .  ?; F . C .  8 s .  2 H . G .  I .  R E MA R K S 
P 

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

D r y  B a s i s  19.4 26.5 54 .1  0 .72  , 

0 . 9  19.2 26.3 53 .6  0.71 
--  

___r_.rrc___- 

E L C O  t 4 l N l P l 7  L T U .  ______. -- 

CORE S A t l P L E  A ' IT+LYS I S - _____ 

Lab. N O .  8251 D A T E :  Feb/77 __-._____- DH - 1 2 3  - 5 HOLE N O .  : ___ 

WT. % 

81.4 

81.4 
18.6 

18.6 

R . M .  8 

1 . o  

1 . o  

. I S I Z E  

13.2 I 6.66 I 100.0 1 18.9 

1/4" x 6 5 M  

6 5 M  x 0 0 . 7 0  D . B .  

5 . 4  

' 2 . 4  

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

1 ;::: 1 61.4 1 0 .72  1 :::: 64.9 0 .76  

19.4 25.0 53.2 0.71 76.0  
___ 

C 0 11 P 0 S I 1. t l / 4 "  x 6 5 M  F L 0 A T S @ 1 .50  S . G . ,  A . D . B .  - ._ 

P % 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 .  M A X I M U M  M A X  I MUf1 
TEFIP.  ( " C )  T E M P .  ( " C )  C O N T R .  % D I L .  2 G .  N O .  

F . S .  I .  0 id 
C O A L  

9 .04  374 42 2 22  83 1.036 

S .  G .  

1 

-1 .40  

1 . 4 0 - 1 . 5 0  

1 . 5 0 - 1 . 6 0  

+I . 6 0  

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

WT. 2 

73.9 

73.2 

2 .1  

2.1 

3.0 

3.1 
21  . o  
21.6  

R . M .  % I A S t i  % i V . M .  % I F . C .  2 I S .  8 l-*l WT. % 

:1: 1 19.9 pg:$y ;:'! 26.5 

27.2 78.4 
72.3 100.0 

A . D . B .  

4 .2  

4 .9  I A . D . B .  

19.9 1 D . B .  

Bir t le y Engin e e ring 
Siihcidrary 01 Greaf Wesf Sfeel Industries 
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f" 
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i 
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i 

1 

I 
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I 
1 
i 
3 

I 
I 

I 

i 
i 
I 

I 
! 

I 

250 

I 

i 
i Drawn 
I 



R.I .1 .  % A S H  % V . M .  F . C .  % s .  2 H . G .  I .  
1 . 1  33.8 24.3 40.8 0.93 59 

~ - .  

34.2 24 .6  41.2 0.94 --  

RE 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  

S .  G .  WT. 2 

MAX I MU11 
D I L .  2 G .  N O .  

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

S I Z E  
F R A C T  I ON WT. S;; R . M .  2 

1/4"  x 6 5 M  

65M x 0 
2.8  

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

ASH 2 V . M .  2 F . C .  2 S .  WT. 2 

6 . 9  32.0 60 .4  1.22 3 5 . 7  1 35 .7  
-1 .40  

112.2 1.40-1 - 5 0  
11.2 I D . B .  

1 .50-1.60 1 :::: 15.9 1 A . D . B .  I 
16.0 I D . B .  I 

I 38.8 3 5 . 4  I A . D . B .  I 
I 35.6 I D . B .  

I C 0 M P 0 S I 1' E 1 / 4 "  x 6 5 M  F L 0 A T S @ 1 . 5 0  S . G . ,  A . D . B .  
7 - 1  1 F . S . I .  c2L 1: T E M P .  S O F T E N I N G  ( " C )  
t 

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

440 I l9 
~- 

Bi r t le  y Engineer ing 
Siibcidiary of Great West Steel Industries 



‘ Z c i e  
i 
i 
I 

I I 



I 

E L C O  11 I Id I It', L T D .  
c____ __- 

C O R E  S A P 1 P L E  /tl~;\L'fSl S - -_- 
Lab .  No. 8253 D A T E :  Feb/77 __ DH - 123 - 7 H O L E  N O .  : ____ 

R.I .1 .  % A S l i  % V . M .  % F .C .  % s .  8 H . G .  I .  
0 .9  50.0 20.5 28.6 0.56 57  

- -  50.5 2 0 . 7  28 .8  0.57 

R E MA R I< S 

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

, I S I Z E  1 
FRACTION \.IT. 2 A S H  8 

64, 

C U M U L A T  I V E  I 

S .  % WT. 8 I ASH % 1 s .  % 

c 

4.7  

4 .7  
21 .3  

21.5 

0 . 7  3 4 . 3  

I I 

26.0 4 . 7  A . D . R .  
.- 

31.7 6 2 . 9  1.02 

31.9 6 3 . 4  1.03 

27.7 50.3 0.83 29 .8  6 . 8  A . D . B .  

26 .0  4 . 7  I) . I{ . 

27.9 50.6 0 .84  29 .8  6 . 8  D . B .  

__-__ ~ 

A . D . B .  \ . ,  33 .4  9.8 

1/4"  x 65M j 1% 

u 

1 

34.5 

0 .8  -I 72.3 

I 4.0 

C 0 1.1 P 0 S I 1- E 1 / 4 "  x 6511 F L 0 A T S @ 1 .50  S . G . ,  A . D . B .  - __ 
P 2  D I LATAT I ON T E S T  

F . S .  I .  0 id 
S O F T E N I N G  M A X .  D IL .  M A X I M U M  M A X  I MU11 
TEMP. ( " C )  TEMP. ( " C )  CONTR. % D I L .  8 G .  NO. COAL 

240 1.087 9 - 03 362 434 156 

65M x 0 
4.0 

S I Z  

R . M .  % 

0 .9  

1 .o  

51.6 10.55 I 96.0 1 5 1 . 6  1 0 . 5 5  I A . D . B .  1 96.0 52.1 10.55  1 52.1 1 0 . 5 5  I D . B .  

30.6 0.80 100.0 50.8 0.56 A . D . B .  

30.9 10.81 1100.0  1 5 1 . 3  1 0 . 5 6  I D . B .  

. ~- 

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

S .  G .  I W T .  ?, 

-1 .40 p 
1.40-1.50 

3.8 

1.50-1.60 

R . M .  76 i A S H  2 i V . M .  % I F . C .  2 I S .  % l,+l WT. 2 

I I / I  I ,  I I 1 

1 O O . O l  51 .8  1 D . B .  1 72.9 I,/ I 

Birt ley Engineering 
Si ihwl ia rv  01 Great West Steel lndiistrres 





R . M .  % A S H  % V . M .  ?< F . C .  b s .  b H . G .  I .  

0 . 7  27.3 24.5 47.5 0 .98  76 
- -  27.5 24.7 47.8 0 .99  

< 
REMARKS 

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

F . S .  I .  

9 

P %  D I L A T A T  I ON T E S T  
0 id 

C O A L  S O F T E N  I NG M A X .  DIL. M A X I M U M  MAXI M U t l  
T E M P .  ( " C )  T E M P .  ("C) C O N T R .  % D I L .  % G .  N O .  

.04  368 429 18 2 32 1.070 

E L C O  M I N I i J i ;  L T D .  _ _ _  

C O R E  S A M P L E  I \ t l A L Y S  I S ______ 
Lab. No. 8254 DATE:  Feb/77 ~- - DH - 123 - 8 HOLE N O .  : _______ 

8 

3 A . D . B .  

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

S I Z E  
F R A C T  I ON 

1/4" x 6 5 M  

A . D . B .  
6 5 M  x 0 1 

3.9 I 26 .7  1.01 1 100.0 1 2 8 . 0  1.01 D . B .  

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

C U I I U L A T  I LE 

r \ . n . n .  
0.13. 
I_ .- _-- 

A S H  % I V . M .  ?, S .  G .  WT. 2 R . M .  ?< 

1.5 4 . 5  I 30 .5  61.6 
- 1 . 4 0  61 .4  + 

21.1 26.4 

2 .5  51 .9  I 1.39 I 64.1 1 5.1 1 A . D . B .  1 . 1  
1 .40-1 . S O  

2.5  52.5 I 1.41 1 63.91  5.2  1 D . B .  

1.50-1.60 , 2r.2 I 2 . 2  

1 - 3  
1 

/ 
66.1 6.1 D . B .  

100.0 27.3 A . D . B .  0 . 6  69.3 r, 

c C 0 t.\ P 0 S I 1- E 1 / 4 "  x 65M F L 0 A T S ($ 1 .50  S . G . ,  A . D . B .  
I I I 

Birtle y Engineering 
Subridtrrv o f  Great Wect Steel industries 



F' 

p" 



R . H .  2 
1 . 1  

f4 

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

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

49.4 20.9 28.6 0 .84  64 
21.1 29.0 0 .85  -- 49.9 

S I Z  

S I Z E  
FRACTION wr. 2 R . M .  2 

7.1 
7.2 

17.5 
17.7 

1/4" x 6 5 M  

6 5 M  x 0 6 .4  

30.5 61.5 
30 .8  62 .0  

27.6 53.9 

27.9 5 4 . 4  

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

7 1  FUMULAT I V E  

1 

32.2 

32.6 

73.1 
73 .7  

I I I I 

50.5 1 0.79 93.6 I 50.5 I 0.79 

\ 

/' 

/ 

0.80 

C 0 P1 P 0 S I 1 E l / L ~ l '  x 6514 F L 0 A T S @' 1 .50  S.G., A . D . B .  

P% DILATATION TEST 

ON S O F T E N I N G  M A X .  D I L .  MAXIMUM M A X  I MU11 
F . S .  I ,  

COAL 
TEMP..  ( " C )  TEMP. ( " C )  CONTR. % D IL .  2 G .  N O .  

7 1/2 .01 356 436 22 263 1.093 
4 

0.81 

0.82 

I S I N Y, - F L 0 A T A N A L Y S I S :  1 /411 x 65 t l  
I 

I I 2 . 5 1  1 . 1  

63.6 0.8 I 63.6  I 

T A S H  2 \ I .M .  2 F . C .  

I CUtlULATILE I I 
I I I 

1 - 2 6  I 33.91 8 .3  I D . B .  I 

36.4 10.0 

B i r  t le y E ng in e e ring 
S i i h w f i a ~ v  ol Great West Steel lndusrrier 
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1 Drawn , 
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b ,  
ELCO t l 1 l i l N G  LTD. 

C O R E  S A I l P L t  A N A L Y S  I S 

R . M .  8 
0.8 

DH - 123 - 10 ( 8  k g .  sample)  - L a b . N o . 8 2 7 5 ~ ~ ~ ~ :  Feb. /77  H O L E  N O . :  

A S H  5 V . M .  Yi F.C. 8 s .  % H . G .  I .  REMARKS 
c 

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

49 . O  19.9 30.3 0.86 74 
0 . 8 7  --  

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

49.4 20.1 30 .5  A 

SIZE 
FRACT I ON 

1 /4"  x 6 5 M  

65M x 0 

I CUMULATIVE 

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

~ 92 .7  1.2 51 . O  0 .85  92 .7  51.0 0.85 A . D . B .  

D . B .  51.6 0.86 92 .7  51.6 0.86 
~-~ 92.7 

7.3 1.2 26 .2  1.24 100.0 49.2 0.88 A . D . B .  

7.3 26.5 1.26 100.0 49.8 0 .89  D . B .  . 

-1 .40  

P- 

L 1.40-1 . S O  

D. 1 

S .  G .  

1.50-1 .60  

-ti .60  

WT. % 

35.5 
35 .3  

3.5 
3 .6  
1.6 

1.6 

59.4 

59.5 

CUflULAT I \ / E  

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

1.5 3 . 7  30.1 64.7 1.21 35.5 3.7 A . D . R .  
-- - 

3.8 30.6 65.6 1.23 35 .3  3 . 8  D .  I { .  
~~ -_ __ I 

1.0 20.5 25.5 53 .0  1.15 39.0 5.2 A . D . B .  

20 .7  25.8 53.5 1.16 38.9 5 . 4  D . B .  

1.2 32.6 / 40.6 6 .3  A . D . B .  

1.0 81.5 100.0 51 .O 

1 / 
33.0 40.5 6.5 D . B .  

/ A . D . B .  
82 .3  / 

~ 

C 0 M 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% DILATATION TEST - 
F . S .  I .  0 id 

SOFTENING M A X .  D I L .  MAXIMUM M A X  I wri 
TEMP.  ( " C )  TEMP. ( " C )  CONTR. '% D IL .  2 G .  N O .  

COAL 

356 422 23  243 1.088 8 1/2 .03 

Birt le y Engineering 
Siibsrdrary of  Great West  S tee l  fndustrres 



E L C O  IIIN l i : G  L T D .  - _- 

H E A D  R A ' ; I  A N A L Y 5 I S  

. R . M .  r/;  A S H  % J . M .  :k F.C. % s .  % H . G .  I .  REMARKS 
c 

'08 A i r  D r i e d  B a s i s  0.7 24.6 20.1 54.6 0.85 
24.8 20.2 55.0 0.86 D r y  Basis --- 

i # 

CORE SAMPLE / ' \NALYS I S 

C U H U L A T  I LE 

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

A . P . R .  
- .I_. .-. 4.3 24.9 69.7 1.02 69.4 4.3 

4.3 25.2 70.5 1.03 69.5 4.3 D. I { .  -_ - ___ 
17.2 19.8 61.6 0.83 74.7 5.2 A . D . B .  

17.4 20.1 62.5 0.84 74.8 5.2 D . B .  

27.0 \, ' 78.3 6.2 A . D . B .  

27.5 78.3 6.2 D . B .  

85.6 

86.5 / \ 100.0 23.6 D.B. 

\ / 

/ \ 100.0 23.4 A . D . B .  

69.5 
5.3 

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

4.8 0.9 20.8 0.92 100.0 23.8 0.83 A . D . B .  

4.8 21 .o  0.93 100.0 24.0 0.84 D . B .  
65M x 0 

1.4 

S .  G .  

C 0 M P 0 S I 1' E 1 / 4 "  x 6 5 M  F L 0 A T S 9 1.50 S.G., A . D . B .  

G .  NO.  

1.059 
i 

- 1 . 4 0  

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

1.40-1.50 

M A X .  D I L .  M A X I M U M  M A X  I MUt1 
T E M P .  ( " C )  C O N T R .  2, D I L .  % 

1.50-1.60 

+1.60 

S I N K - F L 0 A T  A N  A L Y S - I  S :  1 /4"  x 6 5 M  I 

WT. % 1 R .M.  2 
69.4 1 1 . 1  

1 1.7- 

21.7 1.0 

F . S .  I .  

9 

P %  
0 id 

C O A L  

.04 374 1 186 
1 1 I 

Bi r t le  y Engineer ing 
Siibstdrary of GrPat West Steel Industries 
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c Title IDc:e I 

i 
i Diawn 
i I 

I 



R.11. 2 ASH 8 V . M .  % F.C. % s .  % 
1 .o 9 . 3  28.1 61 .6  0 .64  

9 . 4  28.4 62.2 0.65 

H . G .  I .  

146 A i r  Dried B a s i s  

RE MA R IKS 
< 

Dry B a s i s  ---  

P a  
F . S .  I .  0 iJ 

.O3 

SOFTEN I N G  
TEMP. ( " C )  

380 

ELCO Ill N I l ! I ,  L I D .  -___. -~ 

CORE SAIlPLE / \ I I A I _ Y S  I S _. -~ 

DATE: Feb/77 HOLE N O .  : DH - 123 - 1 1  Lab.  _____._ N o .  82Lp- - . -  

6" 

S I Z 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 M  

ASH '% 

A . P . R .  I 3.6  29 .4  I 63.2 1 0 .83  I 86.4 I 3.6 

3 . 7  0.13. 

A . D . B .  

A . D . B .  

A . D . B .  

15.8 I 1.40-1.50 
3 .3  I 16.3 25.1 I 58 .6  I 0 .75  I 89 .6  1-4.2 

1.50-1.60 t + 1  .6G 

/ 91.3 4 . 4  

91 .2  4 .6  / 

26.8  

27.5 

8 .7  I 2 .5  60 .6  
/ \ 

100.0 9.3 

\ 100.0 9 .6  8 .8  I 6 2 . 2  

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

D I L A T A T I O N  TEST I 
M A X  I MU11 

G .  N O .  

1.042 

c 
Bir t Ie y E ngin e e ring 
Siibsirliary of  Great West Steel Industries 
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r 1 

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

R.14.  8 ASH % V . M .  F .C.  8 s .  % H . G .  I .  REMARKS .E 

I 

A i r  D r i e d  Basis 0.7  16.9 25.5 56.9 0 .66  82 

17.0 25.7 57.3 0.66 --  Dry Basis 
d 

S .  G .  WT. 2 

75.0 

74.9 

5.8 
5.9 

-1 .40  

R . M .  ?;; ASH % \ / . M .  % F .C .  % S .  % WT. ;; A S H  % 

0 .7  4.5 28.4 66.4 0 .73  75.0 4.5 

4.5 28.6 66.9 0.74 74.9 4.5 

19.6 23.6 56.8 0 .65  80.8 5.6 

-__ .-__ 

0.6 19.5 23.5 56.4 0.65 80 .8  5.6 
1.40-1 .50 

2 . 2  I 0.6 I 28.7 I \  1 1.50-1.60 
/ I  83.0 I 6.2  

+ i  .Go 

I 

P %  
F.S. I .  ON 

COAL 

9 .05 
6 

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

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

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 MUtl  
TCMP. ( " C )  TEMP.  ( " C )  CONTR.  % D I L .  8 G .  NO. 

365 437 23 227 1.079 

I CUMULAT I \IE 

I 83.0 I 6.2 2.2 I ' I  28.9 1 x x  
17.0 I ~ 1 0 0 . 0  I 17.4 

A . P . R .  

D .  11. 

A . D . B .  

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

Bir t le  y Engineer ing 
Siihcrdiary of  Grrat West Steel Industries 
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c 

I I E A D  R A ! . I  A t J A L Y 5  I S 

R . M .  8 ASIH % V.M. 2 F . C .  % S .  % H . G .  I .  REMARKS 
0.8 36.7 19.6 42.9 0 .87  82 c 

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

- .- -- 37.0 19.8 43.2 0 . 8 8  b 

CUIlULATI L E  

S .  % WT. % ASH % 

A . P . O .  ____ 0.93 53.0 3.3 
0 .94  52 .9  3.3 D .  I { .  -_ - I_ 

0.73  56 .7  4.3 A . D . B .  

0 .73  56 .6  4 . 3  D . B .  

A S H  2 

3.3 

3.3 
18 .7  

18.8 

SIZE 
F R A C T  I ON 

V . M .  % F . C .  % 

27 .5  68 .4  

27 .7  69 .0  

24.5 56 .2  

24.6 56 .6  

1/4" x 65M 

F . S .  I .  

8 1 /2  

6 5 M  x 0 

PX D I L A T A T I O N  T E S T  
0 id 

C O A L  S O F T E N  I NG M A X .  D I L .  M A X  I MUM MAX I MU11 
T E M P .  ( " C )  T E M P .  ("C) C O N T R .  % D I L .  8 G .  N O .  

.02 3 74 437 14 175 1.071 

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

S .  G .  

- 1 . 4 0  

1.40-1.50 

1 .50 -1 .60  

+ I  . 60  

I S I N K - F L 0 A T A N A L Y S -I S :  1 /4"  x 6511 

WT. % 

53 .0  

52 .9  

3 .7  

3 .7  
~~ 

1.2 

R . M .  2 

0 . 8  

0 . 6  

0 . 6  

0 .4  ' 

42.2 

Bir t le  y Engineer ing 
Siibsidrarv of Great West Steel Industries 
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I I E A D  R A ! /  A i l A L V f ,  I S 

V . M .  % F . C .  g s .  2 H . G .  I .  R E MA R K S R . H .  % A S H  % 
f4  

0 .79  65 A i r  D r i e d C B a s i s  0 .6  65.2 13 .3  20.9 

65.6 1 3 . 4  21 .0  0.79 --  D r y  B a s i s  .J 

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

S I Z E  C U I I U L A T  I V E  t 

s .  8 
1.25 

1.26 

1.53 

1.55 

t 

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

I 
I 

C UI1ULAT I LE 

WT. % A S H  

15.7 4 . 1  A . D . t l .  

1 5 . 7  4 .1  D .  11. 

17.9 5.2 A . D . B .  

17.9 5 .2  

. - - . 

D . B .  

I r 

r 

1 9 . 3  
\ 100.0 

100.0 

- - .  

6 .7  D . B .  

66 .9  A . D . B .  

D .  B .  67.5 
I 

..,- J . G . ,  A . D . B .  

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

P 2  
F . S .  I .  ON 

rnAl  

I 
S O F T E N I N G  M A X .  D I L .  MAXIMUM MAX I MUI! 
T E M P .  ("C) T E M P .  ( " C )  C O N T R .  % D I L .  G .  'NO. 

L V f t L  

I 
356 43 1 21 285 1.090 

Bi r t le  y Engineer ing 
Siibyidiary of Great West Steel Industries 
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ELCO I I l l i I N G  LID. - _- 
C O R E  s / v iPL r  A N A L Y S  I s 

R . M .  % 
0.9 

Lab.  N o .  8260 D A T E :  Feb/77  HOLE N O . :  DH - 123 - 15 

ASH % V . M .  2 F . C .  % s .  8 H.G. 1 .  REMARKS 

A i r  D r i e d  Basis  
Dry Basis 

33.8 21.5 43 .8  0.81 112 
--- 34.1 21.7 44.2 0.82 

M A X .  D I L .  
TEMP. ( " C )  

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

M A X I M U M  M A X  I MUt1 
CONTR. % D I L .  2 I G .  N O .  

S. G .  

425 

-1 .40  

8 208 1.067 

1.40-1 .SO 

1.50-1 .60  

+1.60 

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

._ . __ _- 

t 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 I Pil: I D I L A T A T I O N  TEST 

42 3 I ' O  I 1.075 
Av.=l.O71 

Birt l e  y Eng ineer ing  
Stibvidrary of Great West Steel lnduslrres 
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1 
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_- - 
b -7TrG-G , ~ _ _ _  L T D .  

CORE SAMPLE i r l i A L Y S  I S 

R . M .  8 
0.9 

RE MARKS ASH 2 V.M. F . C .  % s .  2 H . G .  I .  
c 

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

48.2 20.3 30.6 0.46 94  
- -  48.6 20.5 30.9 0.46 

V.M. % 

C U I l U L A T I  \ /E 

F . C .  % S. 2 WT. 2 I ASH 2 

32.7  

33.0 

59 .8  0 .73  28 .4  6.6 

60 .3  0.74 28 .4  6 .7  

29.9 

\ 

5 1 . 7  0 .69  37.0 9 .4  

/ 42.3 12.2 
/ 

/ 142.3  12.3 

/ 

v -- 
\ 

100.0 48.4 

\ 100.0 48 .8  

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

I CUMULAT I VE 

A S H  % S .  % WT. % ASH % s .  % 

48 .4  0 .46  97 .0  48.4 0.46 A . D . B .  

S I Z E  
FRACT I ON WT. % R.M. % 

l / 4 "  x 65M 
48.8  0 .46  97.0 48.8 0.46 D . B .  

37 .6  0 .55  100.0 48.1 0 .46  A . D . B .  
-- 

4 

I 

3.0 1 1 . 1  
I 65M x 0 

38.0 1 - 0 . 5 6  I 100.0 148 .5  10 .46  D . B .  1 

S I N K - F L O A T  

S .  G .  WT. 2 A S H  ,% 

6 .6  

R.M. % 

0.9 28.4 A .  1). n .  
0 . H .  

-_ . . - . 

A . D . B .  

- 1 . 4 0  28.4 6 . 7  
3 -  - 

I 8.6  29 .7  151.2  10.68 137 .0  I 9 .3  .0 .8  18.3 

18.4 1 .40-1 .50  18.6 

1.50-1.60 1 ::: 0.9 32.5  
32.8 3 A . D . B .  1 5 7 . 7  75 .0  0 . 7  

+ l e 6 0  1 5 7 . 7  75.5 D . B .  1 

C 0 1.1 P 0 S I 1 E x 6 5 M  F L 0 A T S @ 1 . 5 0  S . G . ,  A . D . B .  -- 
P% D I L A T A T I O N  T E S T  

S O F r E N l N G  MAX. D I L .  MAXIMUM M A X  I MU11 
TEMP.  ( " C )  TEMP. ( " C )  CONTR. ?, D I L .  8 G .  NO. 

F . S .  I .  0 id 
COAL 

7 1/2 .08  356 42 8 21 186 1.079 
# 

Birt le y Engineering 
Subsidiary o f  Great West Steel Industries 
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CORE SAf4PLC A I J A L Y S  I S -___ 

Feb/77 D A T E  : Lab.  No. 8262 
I__- 

DH - 1 2 4  - 2 HOLE NO.  :.-.-..--.-.-- 
~ 

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

R . M .  % A 5 H  2 V.M. F . C .  % s .  % H . G .  I .  RE MA R K S  
0.9  69.5 16.0 13.6 0.38 46 c 

A i r  D r i e d  B a s i s  
D r y  B a s i s  -- 70.1 16.1 13.8 0 . 3 8  

d 

100.0 70.4 0.36 D. B .  

WT. 2 

4 .3  
4 . 3  
3 .0  

2 . 9  
2 . 4  

2 . 4  

90 .3  
go .  4 

f4 R . M .  ?A 

0 . 8  

0 .8  

0.9 

0 . 3  

S I N K - F L 0 A T A 14 A L Y S -1 S :  1 /4"  x 6 5 M  

1 0 . 3  
1 0 . 4  - 1 . 4 0  

1.40-1 3 0  

34.5 54.4 0.81 4 . 3  
34.8 54 .8  0.82 4 .3  

I 1.50-1 .60  

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 .  
r 

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  / \ A X .  D I L .  M A X I M U M  H A X  I MUt1 
T E M P .  ( " C )  T E M P .  ( " C )  C O N T R .  % D I L .  2 G .  N O .  

4 1/2 .06 365 43 1 9 25 1 1.084 

F.S. I .  ON 
C O A L  

1 . 

1 +1.60 

I C U M U L A T I V E  I 
A S H  % I V . M .  % I F.C .  % I  S .  2 I WT. 2 

25.5 1 30.5 1 4 4 . 0  10.69 I 7.2 

___- I---- 
A . D . B .  * 
A . D . B .  

Birtle y Engineering 
Subsidiary of Grear West Steel Industries 





""""l"hFICO 1-1 I t J  I t1G L T D .  I 
____ --- 

CORE S A f l P L E  -. A N A L Y S  I S 

H O L E  N O .  : DH - 124 _ _ ~  - 3 Lab. No. 8263 - D A T E :  Feb/77 
I 1 

l 1 E A D  R A ! l  A N A L V 5  I S 
1 

RE M A R K S  R . M .  % A S H  8 V . M .  % F . C .  % s .  % H . G .  1 .  

0.9 36.0 24.9 38.2 0.56 71 A i r  D r i e d  B a s i s  
D r y  B a s i s  36.3 25.1 38.6 0 .57  * -- 

c" 

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

i C U M U L A T  I VE 
I 

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

l / 4 I 1  x 65M 
. 1  1 .o  37.4 0.59 91.1 37.4 0.59 A . D . B .  '' 

31.1 37.8 0.60 91 .I 37.8 0.60 D . B .  
i- 

8 . 9  

8.9 
55M x 0 

S I N K - F L 0 A T  A N  A L Y S ' I  S :  1 /4 "  x 65M 

1.5 31.8 0.55 100.0 36.9 0.59 A . D . B .  

32.3 0.56 100.0 37.3 0.60 D . B .  

I 

F . S .  I .  

6 1/2 

S .  G .  

P 2  D I L A T A T I O N  T E S T  
0 id 

C O A L  
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 MUt1 
T E M P .  ( " C )  T E M P .  ( " C )  C O N T R .  8 D I L .  % G .  ' N O .  

. i 8  353 41 3 22 189 1.066 

-1 .40  

1.40-1 . S O  
11.8 I. 1 . 0  

11.8 I 

1.50-1.60 

t i  .60 

8.2 

8.2 

44.5 

44.6 

0.8 

0.6 

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

5 .5  I 33.1 160 .4  

-5 
69.5 

69 .9  I/ I 

1 C U 1 4 U L A T I V E  1 

I I I 

A 55.5 I 11.7 I A . D . B .  :d 55.4 1 1 D . B .  ~-~ 

100.0 A . D . B .  

100.0 D . B .  

Bir t le  y Engineer ing 
Subsidiary of  Great West Steel Industries 
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0 . 5  26.4 \ / 36.7 6 . 4  
\ / 

26.6 / 36.7 6 . 5  1.50-1.60 t-- o . 3  
6 3 . 3  

C 0 /1 P 0 S I 1' C I / [ + "  x 6 5 ~  F L 0 A T S $9 1 . 5 0  S . G . ,  A . D . B .  

-- P 2  D I LATAT I ON TEST 
F . S .  I .  0 i\l 

SOFTENING M A X .  D I L .  H A X I M U M  M A X  I MUf1 
T E M P .  ("C) T E M P .  ("C) C O N T R .  % D I L .  8 G .  NO. 

7 Trace 353 408 20 178 1.061 
i b 

1 1 E A D  R A ! , I  

52.4 28 .2  

52.9 28.5 

I \ r l A L Y ! )  I S 

s .  % H . G .  I .  REMARKS c 

0.50  79 
0.51 

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

A 

A . D . B .  

D . B .  

A . D . B .  

D . B .  

r S I N K - F L 0 A T  A N  A L Y S - I  S :  l / 4 "  x 651.1 I 
WT. % R . M .  ?i S .  8 I W T .  2 I ASH % F.C. % 

1 . 2  I I 35.9 0 .88 I 35.9  I 6 . 2  
0.89 1 35.9  1 6 . 3  

I 0.5 0 . 6  A . D . B .  

11.6 I 30.4 1 5 8 . 0  D . B .  

I I 0 . 3  A . D . B .  

D . B .  

1 . 2  178 .4  i i 100.0 I T  A . D . B .  

D . B .  

Birt le y Engineering 
Subsidiary ol Great West Steel lndus(rrss 



, O/O 

300 F e b .  1 6 ,  1977 
-- LG2. S O .  8264 2 C : C  



C O R E  SAMPL[ :  i \ l l A L Y S  I S . _ _ ~  

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

R.11.  8 A S H  % J.M. ?; F.C. % s .  2 H . G .  I .  REMARKS 

0 . 9  38.2 29.0 36.9 0.54 62 .n 
A i r  D r i e d  B a s i s  

38.5 2 4 . 2  37.3 0 .54  -- D r y  B a s i s  
i 

H O L E  NO.  : DH - 124  - 5 Lab.  No. 8265 D A T E :  Feb/77 

C 0 t1 P 0 S I 1 L 1/14" x 6 5 M  F I_ 0 A 1- S (J 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 NG M A X .  D I L . M A X  I MUM M A X  I M U t l  
T E M P .  ( " C )  T E f l P .  ( " C )  C O N T R .  %, D I L .  % G .  N O .  

F.S. I .  0 id 

426 19 210 1.081 8 1/2 .03  356 
* 

I 

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

A . D . B .  I 

A . D . B .  4 
S. G .  

-1.40 

1.40-1 .SO 

1 .50-1 .60 

+ I  .60 

S I N K - F L 0 A T  A N  A L Y S ' I  S :  1 /4"  x 65M I 

46.8 

3 . 7  1. 0 . 9  
3 . 7  I 
2 .9  I 0 . 9  
2 .9  1 

46.6  1 0 .8  

46.6 1 

A S H  % I V . M .  % I F.C. % I S .  % 1-751 WT. 

I 1 I -- 
3.8  34.6 I 6 1 . 6  0.72 46 .8  1- j o . 1 3 .  J 

-- 
20.0 1 29.1 1 50.0 10 .70  I 5 0 . 5  1 5 . 0  I A . D . B .  I 
2 0 . 2  l p 4 g > 1  50 .5  I ;!; Ti 7 34.6 53.4 A . D . B .  

34.9 53.4 D . B .  

77.6 100.0 39.7 A . D . B .  

Bir t le y Engineering 
Subsidiary of G r r a f  Wesl Sreel Industries 
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~. 

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

R . M .  8 
1.2 

C O R E  SAMPLF ANALYS I S 

A S H  8 V . M .  % F.C. 8 s .  8 H . G .  I ,  RE MA R KS 

56.4  21.3 21.1 0.42 77 A i r  D r i e d  B a s i s  
c 

Dry  Basis 0.43  -- 57.1 21 - 6  21 .3  

A S H  2 
3 . 4  

3.5 

4.5 
4 * 6  

5.0 

5 . 1  
61.8 

62.4 

~- 

s 1 7  

A . D . R .  

D .  11. 

A . D . B .  

D . B .  

A . D . B .  

D . B .  

A . D . B .  

D . B .  

.- ._. ._-- 

- -- - 

S I Z E  
FRACT I ON 

WT. 8 

23 .0  

22 .7  

2 .8  

2 . 7  

1 /4"  x 65M 

6 5 M  x 0 
13 .7  

R . M .  7, ASH % V . M .  % 

2 .5 3 . 4  3 3 . 5  
3.5 3 4 . 4  

. 2 .6  13.9 29.3 

14 .3  30.1 

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

0 .9  

73 .3  
73.7 

CUMULAT I V E  

ASH 2 s .  2 WT. 8 A S H  % I s .  8 

17.9 

82 .8  / 
0.4 82 .5  / 

S .  G .  

- 1 . It0 

1 .40-1 .50  

1 .SO-1.60 

+ I  .60 

F . S .  I .  

7 

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

1 

P a  DILATATION TEST 
0 N 

COAL SOFTEN I NG M A X .  D I L .  M A X  I MUM M A X  I MU11 
TEMP. ( "C)  TEMP. ( "C)  CONTR. ?, D IL .  % G .  NO. 

.01 365 425 16 164 1.067 
1 

0 . 9  I 2 .3  1- 

Y S 'I S :  1 / 4 "  x 6 5 M  

F.C. % 

60 .6  

62 .1  

54.2 

55.6 

S. % WT. 2 & 
22.7 

0.93 

0.95 25 .4  

___I)____ 

100.0 2 L k  100.0 

Birt le y Engineering 
Subsrdrary ol Great West Steel Industries 
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/I 

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

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

R E  M A R K S  R.11. % ASH !& V . M .  y6 F.C. % s .  % H .G.  I .  
7- 

0.74  84 A i r  D r i e d  B a s i s  , 1.0 17 .7  29.5 51.0 
Dry  B a s i s  -- 17.9 . 29.8 52.3 0.75 

-1 .40  1% 

d 

t t 

c 0 M p 0 s I 1 E 1/4" x 65M F L 0 A T S @ 1.50 S . G . ,  A . D . B .  
1 

P 2  DILATATION TEST 

ON SOFTENING M A X .  D I L .  M A X I M U M  MAX I M u l l  COAL 
F.S. I .  

I 

TEMP. ( "C)  TEMP. ( " C )  CONTR. % D I L .  2 G .  'NO. 

1.085 7 1/2 .08 35 3 426 20  225 

I I 2 .0  

i-i l::; o . 4  1 .50-1 .60  

1 117.0 

R . M .  ?:, 

1 . o  

1 .o  

1 .o  

0 .6  

ASH % 

4 .3  
4 . 3  

18.2 

18.4 
23 .4  

23.6 

78.9 

79.4 

~ 

C UElULAT I LE 

\ 
I 

A -  I 

80.7 4 - 3  j A . D . R .  33.6 61.1 0.83 

33 .9  61.8 0 . 8 4  
--_ . - 

Bir t le  y Engineer ing 
Subsidiary of Great West Steel Industries 
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WT. % R . M .  2 

F . S .  I .  

7 1/2  

I 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  MAX.  D I L .  MAXIMUM MAX I MU11 
TEMP. ( " C )  TEMP.  ( " C )  CONTR. 2 D I L .  % G .  NO. 

COAL 

. 0 7  356 425 23  2 52 1.079 

ELCO M I I J  l f i G  L T D .  ----- 

CORE SAMPLE - A N A L Y S  I S 

HOLE N O . :  DH - 124 - 8 Lab. No. 8268 D A T E :  Feb/77 __________- 

li E A D R A ';I f4  A N A L V 5 I S  

s .  % H . G .  I .  R E MA R I< S 

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

0.76 D r y  B a s i s  

1 R.M. 8 

~~ 

36.1 I 19.9 I 44.0 

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

CUMULAT I VE 

ASH % s .  % UT .  A S H  % s .  % 

38.2 0 .73  88 .4  38.2 0 .73  

38.6 0.74 88.4 38.6 0.74 
---_I________-- 

16.9 0 . 8 6  100.0 35.7 0 .75  
17.1 0 . 8 7  100.0 36.1 0 . 7 8  

S I Z E  
FRACT I ON WT. % R .M.  2 

~ 

1 /4 "  x 6 5 M  
A . D . B .  

D . B .  

A . D . B .  
65M x 0 

D . B .  11.6 

Y S I S :  1 /4"  x 6 5 M  

1 C U I l U L A T I V E  I 
S I N K - F L O A T  A N A L  

A S H  2, V . M .  2, * S .  G .  F.C. 2 S .  % WT. % 

0 . 9 7  32 .7  
0 .98  3 2 . 7  

100.0 

100.0 

32 .7  I 0.9  59 .2  
59 .8  

- I . / I0  
32.7 I 

47.9 7.6 I 0 . 8  
1.40-1 .SO 7 . 7  1 48.3 7.9 I D . B .  

5.2 1 1 . 2  25 .7  I \  9 . 9  I A . D . B .  
1.50-1 .60  5.2 I \ 26.0 I 10.0 1 D . B .  I 

54 .5  1 1 . 1  38.2 I A . D . B .  
+ I  .60 54.4 I 38.6 I D . B .  

Bi r t le  y Engineer ing 
Suhstdrarv 01 Great West Steel Industries 
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I 

E L C O  M I  ti-l-:JG L T D .  

C O R E  SAMPLE A H A L Y S  I S 

I H E A D  R A ! . I  A N A L ' ! : ;  I S  

R . f 4 .  % A 5 H  5 V . M .  % F . C .  % s .  2 H . G .  I .  RE M A R K S  
?- 

A i r  Dried  B a s i s  

Dry B a s i s  

1 .o 18.0 29 .0  52 .o 0.96 78 
-- 

> 18.2 29 .3  52 - 5  0.97 

Lab. N o .  8269 D A T E  : Feb/77 HOLE N O .  : DH - 1 Z 4  _______ - 9 

C 0 M 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  D I L A T A T I O N  T E S T  
F . S .  I .  0 IN 

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 t  
T E M P .  ( " C )  T E M P .  ( " C )  C O N T R .  7, D I L .  7, G .  'NO. 

C O A L  

7 

8 1/2 .24  368 425 19 180 1.062 
i * 

S I Z 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 :  I / 4 " x 6 5 M  i 

-1 .40  

1.40-1.50 

2 . 6  1 .3  
1 . 5 o - i  .60 2.6 

21 .o  1.2 t 21.1 + I e G 0  

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

16.2 1 29.4 I 53.1 10 .83  76.4 I 5.9 [ A . D . B .  
I 1 I I 

16.4 I 29.8 1 53.8 10.84 I 76.3 I 5.9 I D . B .  

Bir t le y Engineer ing 
Subsidiary of Great West  Steel  Industries 
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I F i l I i J t P l G  L T D .  

-I 

H E A D  R A ! . I  A N A L V 5 I S  
R.11. % A S H  % V . M .  % F . C .  8 s .  8 H . G .  I .  REMARKS 

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

D r y  B a s i s  39.9 13.4 46.7 3.65 b 

. 0 . 7  39.6 13.3 46.4 3.62 59 
-- 

P 2  
F . S .  I .  ON 

C O A L  

5 3.14 

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

S O r T E N l N G  M A X .  D I L .  M A X I M U M  M A X  I MUt1 
TEMP. ( " C )  T E M P .  ( " C )  C O N T R .  2 D I L .  % G .  N O .  

371 42 8 9 216 1.070 

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

C U M U L A T  I VE 

ASH % S .  % WT. A S H  % I s .  % 
S I Z E  
F R A C T  I ON WT. % R . M .  % 

I I I I 

40.9 I 3.53  I 94 .6  I 4 0 . 9  I 3.53  A . D . B .  

D . B .  

A . D . B .  

1/4" x 6 5 M  41.3 3 .57  94.6 41.3 3.57 
35.8 4.78 100.0 4 0 . 6  3.60 

6 5 M  x 0 
5 . 4  11.0 

36.2 1 4.83  1 100.0 1 41.0 1 3.64 D . B .  I 5 . 4  

S I N I< - F L 0 A T A N A L Y S ' I  S :  1 /4"  x 65M I 

WT. % S .  G .  1 l S 0  

' 0.9 

36.1 
36.2 
4 4 . 2  

44.3 

- 1 . 4 0  

1.40-1 .SO 
9.2 I D . B .  I 

48.1 3.9 1 .o 
3.9  

51.8 
51.9 1 . 1  

1.50-1.60 
48.2 

100.0 A . D . B .  
+ 1  .60 

100.0 

Birt le y Engineering 
Subsidiary of Great West Steel industries , 
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ELCO Ml l l  I I iG  L I D .  ___ 
C O R E  S A I I P L I  AI.IALYS I S 

_-l- 

Lab.  No. 8271 D A T E :  Feb/77 _ _  __- HOLE N O .  : DH - 124 - 1 1  
r 1 

R.. tl. 2 
1 .o  

V . M .  yL F.C. 2 s .  2 H . G .  I .  RE MARKS A S H  2 
n 

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

D r y  B a s i s  

9.5 29 .8  59.7 0 .75  98 
30.1 60.3 0.76 -- 9.6 

I S I N K - F L 0 A T A N A L Y S ' I  S :  1 /4"  x 651.1 

1.7  

1 -1 .40 1%- 

59.9 /' 100.0 9.4 
60.9 100.0 9 . 5  

I I 3 .6  

r 

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

P% DILATATION T E S T  
F . S .  I .  ON 

SOFTENING M A X .  D I L .  MAXIMUM MAX I M U t l  
TEMP. ( "C)  TEMP. ( "C)  CONTR. % D I L .  % G .  N O .  

COAL 

8 1/2 .02  350 425 23 119 1.070 

1 1 .40-1.50 

1 3.2 

i 

1.50-1.60 1 1 3.2 

8.2 

R . M .  2 A S H  & 
1.0 22.2 26.0 50.8 

22.4 26.3 5 1 . 3  i:;: 1 :::: I ::: 
I I 

1 .3  32.1 / 9 1 . 8  4.9 

32.5 91 .8  4.9 / 

-7 

%I A . D . B .  

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

Bir t le y E ng in e e ring 
Subsidiary of Great West Steel Industries 
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I 
T C O  M 1 t l ) i l G  L T D .  

CORE S A M P L E  _. APJALYS I S 

H O L E  NO. : __- Lab.  No. 8272 D A T E :  Feb/77  __ --_____ DH - 124 - 12 

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

e . n .  b A S H  8 V . M .  8 F . C .  9 s .  % H . G .  I .  REMARKS 

0 . 9  10.7 2 8 . 7  59 .7  0 . 4 9  9 3  A i r  D r i e d  g a s i s  , 

D r y  B a s i s  --  10.8 2 9 . 0  ~ 60.2 0 . 4 9  
# 

3 . 4  
3 . 5  
4.1 

___-- A . P . R .  

D .  I t .  

A . D . B .  
~ __._- 

4 . 2  
4 . 8  

4 .9  

~ ~ ~~~ 

D . B .  

A . D . B .  

D . B .  

F . S .  1 .  

9 

P 2  D I L A T A T I O N  T E S T  
0 1\1 

C O A L  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 MUt1 
T E M P .  ( " C )  T E M P .  ( " C )  C O N T R .  % D I L .  % G .  N O .  

. 0 4  371 42 3 20 104 1 .046  

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

A . 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 ASH 2 \ I . M .  % 
I C U H U L A T I  b E  

F . C .  21 S .  % P WT. 2 A S H  % I S .  G .  WT. % 

8 4 . 9  
8 4 . 7  

3 . 4  
3 .5  
2 . 5  

R . M .  2 

2 . 7  8 4 . 9  
- 1 .40 8 4 . 7  

2 . 0  20 .6  I 2 5 . 6  5 1 . 8  1 0 . 4 6  88.3 
1.40-1 .SO 

2 1 . 0  1 26.1 5 2 . 9  10 .47  88.2 
9 0 . 8  
9 0 . 7  

1 .5  
1.50-1.60 5-b- 9 . 3  

+ I  .60 
100.0 1 0 . 4  I A . D . B .  

100.0 
~ 

10.6 ] D . B .  

Bi r t le  y Engineer ing 
Subtidiary of Great West Sfeel  Industries 
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CORE S A M P L E  APIALYS I S 

16 Lab. N o .  8273 D A T E :  Feb/77 HOLE N O .  : D H  - 124 - _ _ _ ~  ___- 

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

R . M .  % A S H  8 V . M .  y6 F . C .  8 s .  8 H . G .  I .  R E MA R K S 

A i r  D r i e d  g a s i s  0 . 6  56.4 16.0 27.0 0.56 74 
56.7 16.1 27.2 0.56 -- D r y  B a s i s  

A 

26.3 

26.2 
4.2 

4 .1  

1 .4  

1.4 

68.1 

68.3 

SIZE 
F R A C T  I ON 

1 /4"  x 65M 

1.9 4.6 27.0 66.5 0.81 26.3 4.6 i 1 . n . n .  

4.7 27.5 67.8 0.83 26.2 4 .7  D . t i  _ _ - _ _ _ - _ _ ~  
1.2 16.9 23.7 58.2 0 .77  30.5 6.3 A . D . B .  

17.1 24.0 58.9 0.78 30.3 6.4 D . B .  

1 . 1  31.3 / 31.9 7.4 A . D . B .  
\ / 

1 . 1  83.4 100.0 59.2 
31.6 31.7 7.5 D . B .  

/ A . D . B .  
84.3 / 100.0 60.0 D . B .  A 

6 5 M  x 0 

I 

C 0 M P 0 S I 1' E 1/11'' x 6 5 M  F L 0 A T S (? 1.50 S . G . ,  A . D . B .  

PX 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 .  M A X I M U M  MAX I MUf1 
T E M P .  ( " C )  T E M P .  ( " C )  C O N T R .  X D I L .  8 G .  N O .  

F . S .  I .  O id 

9 . a4 3 74 42 8 9 192 1.065 
i i . 

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

W T .  % R . M .  % A S H  ?, s .  8 

90.2 I 0.7 I 58.5 1 0.55 
I I 

90.2 1 I 58.9  I 0.55 

9.8 0.9 28.7 0.74 

9.8 29 .0  0.75 

S 1 1.J K - F L 0 A T A tJ A L Y S 'I S :  1 /4"  x 651.1 

- 1 .40 

1.40-1 3 0  

1.50-1.60 

+ 1  .60 

Birt le y Engineer ing 
S u l * r d l a ) '  of Grrst West Steel Industries 
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I H E A D  R A ' : l  A N A L Y O  I S  

R.14. !% A S H  % V . M .  % F . C .  % s .  % H . G .  I .  R E H A R K S  

1.2 58.0 14.6 26.2 0.56 59 A i r  D r i e d  B a s i s  

58.7 14.8 26.5 0.57 -- D r y  B a s i s  
* 

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

~ 93.1 
1/4" x 6 5 M  

93.1 
6.9 

0.8 59.3 0.56 
0.56 59.8 

1 . I  45.6 0.73 
6 . 9  I 46.1 I 0.74 

31.4 
83.6 

\ I  I 
\ / 34.5 13.0 D . B .  

A . D . B .  100.0 59.2 

J 

SOFTEN I N G  MAX. D I L .  M A X I M U M  MAX I MUt1 
T E M P .  ( " C )  T E M P .  ( " C )  C O N T R .  % D I L .  % G .  , N O .  

50% 350 419 7 223 

50% 356 419 8 

F . S .  I .  ON 

-- 

1.092 
Av.=l.O87 

1.081 * 207 
8 1/2 

E L C O  MIIJ I PIG L T D .  

CORE SAMPLE i ' iNALYS I S 

D A T E  : Feb.  /77 -__ H O L E  N O .  : DH - 124 - 17 Lab. No. 8274 

L Y S E S  

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

A S H  % I V . M .  !% I F . C .  % S. % I W T .  % I A S H  % I S .  G .  WT. 4 R . M .  

0.6 24.1 8.2 27.8 63.4 1.05 24.1 8.2 A . D . R .  

8.2 28.0 63.8 1.06 24.1 8.2 -1 .40  24.1 
7.4 
7.2 
3.0 

0.7 
1.40-1.50 

31.1 C/----j- 34.5 i 12.9 i A . D . B .  0.8 
1 . 5 0 - 1 . 6 0  3.0 

65.5 0 . 5  
+ i  .60  65.5 

I C 0 M P 0 S I 1' E 1/4" x 65M F L 0 A T S @ 1 .50  S . G . ,  A . D . B .  1 
I P 2  I D I L A T A T I O N  T E S T  

Birt le y Engineering 
Siib$irirary of Great West S lee l  Industries 



TOP H A L F  OF PENCIL 

1 

6 I 

! 



_R_- 

BOTT3M H A L F  OF P E N C I L  



I 

I 

I I E A D  R A ' ; l  A N A L ' ! ' )  I S 

. R . M .  k . A S H  % V . M .  % F.C. 8 s .  8 H.G. I ,  R E  MAR 1'4 

1 . o  41 . a  14 .1  43 .1  0 .51  76 A i r  D r i e d  B a s i s  

/I I S. G .  

c 42.2  14 .2  43 .6  0 .52  -- D r y  Basis 4 

I 19.7  
1 9 . 9  

-____ 

- 1 . 4 0  

1 . 4 0 - 1 . 5 0  
18 .6  6 0 . 8  0 . 6 2  36.0 15 .2  A . D . B .  

18.8 6 1 . 3  0 . 6 3  3 6 . 0  1 5 . 4  D . B .  

1 S O - 1  -60 
2 7 . 3  45 .9  
2 7 . 8  4 5 . 9  I 

61.5  / \ 100.0 

62 .1  ~ \ 100.0 
1 + I  .60 

1 7 . 8  A . D . B .  

18.1 D . B .  

4 1 . 5  A . D . E .  

4 1 . 9  D . B .  I 

I s I N . K  - F L o A T A N A L Y s i s :  i / 4 1 i  x 6 5 ~  

C 0 I? P 0 S I 1 C l / " i "  x 651'1 F L 0 A T S <> 1.50 S.G., A.i-1 -__ , ~ . ~  , 
P ": DILATATION T E S T  

F.S. I .  0 id 
S O F T E N I N G  F i A x .  D I L .  r w x i t w 1  N A X  I H U i l  
TEMP. ( " C )  TEMP.  ( " C )  CONTR. 2 D I L .  8 G .  NO. COAL 

6 1 /2  .OI 368 443 18 147 1 .078  
1 c 

\.IT. 2 

18 .7  
18 .7  
17 .3  
1 7 . 3  
9 . 9  

R . 1.1 . 2 

0 . 9  

0 . 9  

1 .8  
9 . 9  

54 .1  
5 4 . 1  

0 . 9  

ASH ?, \ I . M .  2 F . C .  2 
C U f t U L A T I  LE 

0 . 7 2  ,? . I )  n . 

Bir i le  y Engineering 
Si i l i s rr i iary  of  Grraf West Steel Industries 



/Tit le 
I /Da te  I 

XUI-lR DILATOME TER TEST ! I 
I 
!Drawn 

I '  
I 
I - 

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



m 

f4  

r 
I l t A D  R A ' < /  A l J A L Y O  I S 

r 

R E M A R K S .  s .  2 H . G .  I .  R. tl. 8 A 5 l i  2 V . M .  ;A , F . C .  8 

0 . 8  ~---- 61.2 1 1 . 1  26.9 0 .50  78 A i r  D r i e d  B a s i s  

1 
I 

6 1 . 7  11.2 27 .1  0.50 --  Dry  B a s i s  d 

I 

S. % WT. 8 A S H  s .  % I - -RACTlON WT. 2 R.11. 2 A s t i  2 

1/411 x 65t1 :* 67.8 

80.9 68 .6  
0 .56  80.9 67.8 0 .56  A . D . B .  

0.57 80 .9  68 .6  0.57 D . B .  

100.0 6 1 . 3  0.55 A . D . B .  
'.--- - 

S I b ! , K  - F L O A T A N A L Y S i S: 1 / 4 "  x 6511 
I I I I I I I 
WT. 2 

10.1 

10.1 

6 .4  

6 .4  

4 .4  

4 . 4  

79.1 

79.1 

1 S. G .  
CUHULAT I LE 

R . M .  '< A S H  2 \ / . / I .  2 F.C. 2 S. 2 \.IT. 2 A S H  8 

__ --- - 1 . 1  6 .4  20 .8  7 1 . 7  0 . 6 4  

6 . 5  21 .0  72 .5  1::; 10.1 6 . 5  D I? 1 -- __ ___ - 

1.2 16.5 18.1 64.2 0.56 16.5 10.3 A . D . B .  

16.5 10.5 D . B .  16.7 18.3 65 .0  

1.2 25 - 6  20.9  13.5 A . D . B .  

1 . 1  

\ -' / 
I 20.9 13.7 D . B .  25.9 

82.2 100.0 67.8 A . D . B .  

83 .1  100.0 6 8 . 6  D . B .  

L - I . 40 

- 

F.S.  I .  

8 

1.40-1 .50  L 

~ - _ _ _  ~ 

I' < DILATATION TEST 
0 Id 

C O A L  

- ~~ 

S O F T E N I N G  M A X .  D I L .  l lAXIE.:UI l  i i i i x  I twri 
TEMP. ( "C)  TEklP.  ( "C)  CONTR. 2 D I L .  2 G .  N O .  

1.049 .01 3 80 4 40 15 67 

1 .50-1  .60 

+ I  .Go 

Bir t le  y Engineering 
Sitli%idtrirv of G r p d  Wesi Steel lndustrres 





I I t A D  R A ! I  A N A L Y O  I S 

R . 1 1 .  % ASH % V . M .  2 F . C .  % s .  % H.G. I .  R E 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  

0 . 6  14.9 18.4 66.1 0.60 120 - _____. 

- --  15.0 18 .5  , 66.5  0.60 , 

\.IT . % 

8 0 . 5  
8 0 . 5  
1 9 . 5  

C U i l U L A T  I V E  

R . H .  8 A S H  % s .  2 WT. % AS14 % s .  2 

3 . 2  14.3 0.62 80 .5  14.3 0.62 
14.8 0 .64  8 0 . 5  14.8 0 .64  

0 . 6  14.8 I 0 .66 100.0 14.4 0 . 6 3  
_I--- 

19.5 I 14.9 1 0 . 6 6  1 100.0  I 1 4 . 8  1 0.64 

100.0  1 1 4 . 2  D . C .  

I l A X  I M U t l  
0 Id 

COAL SOFTEN I N G  H A X .  D I L . M A X  I MUM 
TEf1P.  ( " C )  T E M P .  ("C) C O N T R .  % O I L .  % G .  N O .  

F . S .  I .  

9 .01 3 89 458 13 56 1.053 
* 

fz  

$1 
A . D . B .  

S I Z E  
FRACT I ON 

1/4" x 6 5 M  

6 5 M  x 0 
D . B .  1 

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

f4 S .  G .  

7.1 1 2 0 . 0  
- 1 .40  

7 . 4  1 2 0 . 7  

16.9 118 .2  10.7 
10.7 

1.40-1.50 

1 .50-1 .60 

+ 1  . 60  

17.4  118.8 6 3 . 8  0.64 1 84.5  17': 90.1 25 .5  I\, 9 . 3  I A . D . B .  

5 . 4  I ywr I 89.9 I 9 . 7  1 D . B .  1 
100 .0  13.7 A . D . B .  

25.9 I 
53.7  I , 9 . 9  1 1 . 5  
54.5 10.1 I 

B ir t le y E n g  in e e ring 
S t , b ~ i r i i n r y  o f  Grrat W e t t  Steel Industries 



c 



D.B. 100.0 2 7 . 2  0.34 

Bir t le y Engineer ing 
Si~hcrdiarv of Great West Steel Industries 



I 

r 



R . M .  8 
0.7 

ASH % V . M .  y; F . C .  % s .  8 H . G .  I .  R E  MA R K S 

. ~ _ _  5 4 . 3  12.9 32 .1  0 .53  69 A i r  D r i e d  $as i s  
13.0 32.3 0 .53  -- Dry  B a s i s  5 4 . 7  

F . C .  2 
74.8 

CUIIULAT I \IE 

S .  2 WT. 2 A S H  2 
0.96 1 1 . 1  5 . 1  

F.S. I .  

8 112 

P'%, DILATATION TEST 
0 i\l 

COAL S O F T E N I N G  M A X .  D I L .  MAXIMUM M A X  I MU11 
TEMP.  ("C) TEMP. ( "C)  C O N T R .  % D IL .  % G .  N O .  

.02 388 456 1 3  43 1.045 
1 

Feb. / 7 7  LAB. NO. 8369 D A T E  : I_ HOLE NO. : DH - 126 - 2 ___- 

I 

FRACT I ON I-- 1/4"  x 65M 

WT. % R . M .  2 ASH % s .  % 

84.6 0.9 57.0 0.46 

84.6 57.5 0.46 

1 5 . 4  0.8 35.1 0.80 100.0 

D . B .  

A . D . B .  L 65M x 0 15.4 I 35.4 1 -0 .81  100.0 

S l i \ l I < - F L O A T  A N A L  

7- WT. 2 R . M .  yi  I I  A S H  % \ / .M .  2 

- 1 . 4 0  1% ~ 

0 .9  1 5 .1  I 19.2 

1.2 -I+ 14.9  17.9 

1.40-1 .50 k A . D . E .  

D . B .  

A . D . B  

\ /Y I 24.41 13.0 D . B .  

'\ 1 100.0) 56.2 A . D . B .  

I \ I  l O O . O l  56.7 D . B .  

Bi r t le  y Engineer ing 
Subsidiary of Great West Steel Industries 
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I 
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I 

I 
I 

I 

8 

I 

i 
I I 

, 
I , 
I , 



I 
E L C O  ~ ~ ' I I ~ J I N G  L T D ,  __-_ - _.._I_ 

C O R E  SAE-1PLP -- I\bJIILYS I S 

Lab.  No. 8370 D A T E  : F e b .  1 7 7  HOLE NO. : DH - 126 - 3 - 
- ~~ - 

I - i E A D  R A ' i I  A i l A L Y s  I S 

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

0.8 48 .4  13 .6  37 .2  0.51 82 A i r  D r i e d  Basis  

i 48.  a 13 .7  37 .5  0 .51  -- Dry B a s i s  .d 

f" 

5 I N K - F L 0 A T A N A L Y S - 1  S :  1 / 4 "  x 6514 
C U t l U L A T  I VE 

S. G .  WT. 2 R . M .  "g ASH 2 V . M .  8 F . C .  % S. % WT. % ASH % 

26.7  7.1 A . D . R .  
I_ - __ - - - ___ 2 6 . 7  2 . 4  7 .1  18.8 71 .7  0 . 7 9  

26 .6  7 . 3  1 9 . 3  7 3 . 4  0.81 26 .6  7.3 D . I \  

1 2 . 1  2 .8  17 .5  1 7 . 3  6 2 . 4  0 . 7 3  38.8 10 .3  A . D . B .  
18.0 17 .8  6 4 . 2  o 75 38 .6  10.6 D . B ,  

8.2 2 . 4  28.0 47 .0  13 .4  A . D . B .  

-1 .40  . 
_I-- --_- -- 

1.40-1 .50  ' , 2 , 0  

28 .7  4 6 . 7  1 3 . 8  D . B .  
1.50-1.60 8 . ,  

/ \ 100.0 46.0 A . D . B .  5 3 . 0  1 . 6  7 4 . 9  

+ l a 6 *  5 3 . 3  , 76.1 / \ 100.0  4 7 . 0  D . B .  A 

L 

9 
i 

R . M .  % 

. 1 1  380 446 

15 .2  1 . 1  

15 .4  6 5 M  x 0 I 

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

C 0 bl P 0 S I T E 1 / 4 "  x 6514 F L 0 A T S Q 1 .50  S . G . ,  A . D . B .  
7-7 

F . S .  I .  

9 I 77 1 1 . 0 6 7  

Birt le y E ng in e e r in g 
Sobsrifrarv of Great Wesf Sfeel lndusfties 
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I 

I 
1 Drawn 

I 

I -. I 



I :  

R . M .  2 
0 . 7  

I 

AS11 % V . H .  2 F.C.  8 s .  % H . G .  I .  RE MAR I< SC 

24.5 ~- 19.7 55.1 0.65 79 A i r  D r i e d  B a s i s  

F" 

2 4 . 7  19.8 55.5 0.65 -- 

ELCD 1'1 11.1 I LTD. __ .. . 

Dry Basis * 

SIZE 
FRACTION 

1/4" x 65M 

6 5 M  x 0 

I I 

CUIIULAT I V E  

WT. 2 R . i . 4 .  2 AStI  2 s .  2 N T .  % AS11 2 s .  8 
81.4 1 .o 27.9 0 .56  81.4 27.9 0.56 A . D . B .  

I 

81.4  28.2 0.57 8 1 . 4  28 .2  0.57 D . B .  

18.6 1 . 1  13.1 0 .76  100.0 25 .1  0 .60  A . D . B .  

18.6 13.2 0 .77  100.0 2 5 . 4  0.61 D . B .  

- 

S. G .  WT. 2 

53 .1  
53 .1  

5 . 3  

5 . 3  

5 . 4  

5 .4  
36.2 

36.2 

-1 .40  

R.14. i! A S H  2 

, 0 .9  6 . 9  

7.0 

1 . 4  17.8 
18.1 

1 . 1  30 .7  

31 . O  

1 . 1  6 1 . 4  

62.1 

- . ~  

1.40-1 .50 

\/./I. 8 

23 .6  

23.8 

21.1 

21.4 

\ 

- 

1.50-1.60 

C U I l U L A T  I L E  

F.C. 2 S .  8 WT. 2 A S H  5 

68.6  0 .82  53-  6.9 

59 .7  0 .70  5 8 . 4  7 .9  

69.2 0 .83  53 .1  7.0 

60.5 0 .71  5 8 . 4  8 . 0  

/ 63.8 9 . 8  
/ 

+i . 6 0  
/ 
/ -\. 

/ 

63.8  10.0 

100.0 28 .5  
I - .  

\ 

I 

100.0 28 .8  

A .  I). H .  

D . I! 

A . D . B .  

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

F . S .  I .  

8 1/2 

A . D . B .  I 

P.: D I L A T A T I O N  TEST 
0 id SOTTEN I NG M A X .  D I L . I l A X  I MUM 

TFMP.  ("C) TEt1P. ("C) CONTR. 7, 

. o i  383 43 7 17 

D . O .  1 

M i Z X  I MUf1 
D I L .  % 

C 0 14 P 0 S I 1 C I / L i "  x 6511 F L 0 A T S Q 1.50 S.G., A . D . B .  
-___ r--- 7 

G .  N O .  

90 1.047 I ~~~ 

I 

B ir t le  y E n g i n e e r i n g  
Siihc!dmtv o f  Grraf West Steel Industries 



f I 1 Date 
j Ti:le 

I I 



gh 
I i L A D  R A ' . /  A I . J A L V 5  I S 

R . M .  b . A S H  % v.11. ? F . C .  5 s .  2 l 1 . G .  I .  R E I 1 A R K S  

Air D r i e d  B a s i s  1 3 . 4  21 - 6  6 4 . 4  0 .58  92 
-_____-. 0 . 6  

13.5 21.7 64 .8  0 . 5 8  - -  D r y  B a s i s  
J L 

S I Z E / R A L I  A N A L Y S E S  
i CUI IULAT I V E  ! S I Z E  

F R A C T I O N  WT. 8 R . M .  2 A S l l  % 5. 2 N T .  X A S H  2 5. 2 
2 .3  13.8 0.60 88.9 13 .8  A . D . B .  0 .60  

- 88.9 
88.8 14.1 0.61 88.8 14.1 0.61 D . B .  

1 1 . 1  0 .9  8.1 0.71 100.0 13.2 0.61 A . D . B .  

11.2 8.2 0.72 100.0 1 3 . 4  0 .62 D . B .  

1 / 4 ' l  x 651.1 
~ 

P 

65M x 0 

25.4 

S I id K - F L 0 A T A td A L Y S I S: l/"" x 651'1 
1 I 

85.0  6.1 A . D . B .  

1 1.40-1 .50 I*- 
\ 

25.7  1 1 1 .50-1 .60  84.8 6 .3  D . B .  

6" 

- 

F . S .  I .  

3 

3 . 8  1 2 1 . 1  1 7 2 . 5  1 0 . 7 3  I 7 0 . 6 1  2 .6  I / l . l l . D .  I 

P2 D I L A T A T I O N  T E S T  

G .  N O .  
c:;L MAXI i . iUM2 

T E M P .  ( " C )  CONTR. 

---  --- 
* 03 399 --- 20% @ 437"  

+-- + I .- . . 

3.9 21 .7  7 4 . 4  0 .75  1 70.3 1 ::: 1 D t Js  12.6 20.3 6 5 . 7  0 .58  i 79.5 A . D . B .  
-__ __ __ . 

12.8 1 20.6 I 66.6 1 0 . 5 9  I 7 9 - 3 1  4.9 I D . B .  I 

Bir t le y Engineering 
Si ,hr i r l ,ary  o f  Grcat  West  Slre l  Industries 
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f .  



R . 1 4 .  2 
0.6  

S I Z E  
F-RACT I O N  

. A S l i  2 V . i . 1 .  2 F.C. 2 s .  2 H . G .  I .  P, E i.1 A R K Sc 
15.5 19.5 64.4 0 .52  84 A i r  Dried B a s i s  

15.6 19.6 65 .8  0 .52  --  D r y  B a s i s  

6511 x 0 

___ 
CUl lULAT 1 V C  

N T .  % AStI  2 s .  2 

91 - 4  16.3 0.56 
91 .4  16.5 0 .57  

100.0 1 5 . 7  0 .57  

100.0 15.9 0 .58  

-- .a 

S I Z E / R A W  A N A  

- - - i - - - n -  I 

A . D . B .  

D.B. 
A . D . B .  

D . B .  

LIT. % 

91 .4  
91 .4  

8 .6  

a. 6 

R.t .1 .  % ASt I  2 s .  2 

1.0 16.? 0.56 

16.5 0 .57  

0.8 9 . 7  0.66 

9 .8  0 .67  

s .  G .  WT. 2 

70.4 

70 .4  

9 - 9  

- I . 'to 

CUI lULAT I \ / C  

R . M .  ' AS11 2 \/.H. 7' F .  C. 2 S. 7 WT. A S H  2 

70.4 4 . 3  A.1)  t l .  - ._ - - - - . - - __  1 . 0  4 .3  2 1 . 2  7 3 . 5  0.64 

4.3 21.4 7 4 , 3  0 .65  I K):: 4.3 0 _____ - 

0.9  15.2 19 .6  64 .3  0 .63  5 .6  A . D . B .  
1 .40 -1 .50  

9 . 9  
3.9 1 0 . 8  - 

3.9 ~ 

15 .8 1 . 0  

15.8 

~ 

1 .50-1 .60  

1 5 . 3  19.8 I 64.9 0 .64  80.3 5.7 D . B .  

24.2 \ / 84.2 6.5 A . D . B .  

24 .4  84 .2  6 .5  D . B .  
\ / 

68.4  / \ 100.0 16.3 A . D . B .  

69 .1  \ 100.0 16.4  D . B .  A 
+ I  .Go 

r 
C 0 II P 0 S I 1 E 1 / 4 "  x 65f.1 F L 0 A T S CJ 1.50  S.G., A . D . B .  

F . S .  I .  

4 

Birt le y Engineering 
S i ~ h c , d r a i y  o l  Grr.71 West Steel Indnslrtes 



F?UXF? DILATOMETER TEST 



R.M. A S H  - V . M .  2 F . C .  2 s .  2 
0 . 7  24.0 18.9 56 .4  0 .56  - 

24.2 19.0 56.8 0 .56  

REI1ARKS _. 

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

Dry Basis 

H . G .  I .  

75 
-- 

S I Z E  
F R A C T I O N  LIT.  % R.11.  A S l l  8 s .  8 

1 / 4 "  x 6 5 M  
1 

'6511 x o 

I , ~ -  0 .54 92 .7  24.1 0 .54  

32 .7  24 .3  0 .54  92 .7  24.3 0 .54  

7.3 0.9 16 .4  0.71 100.0 23 .5  0.55 

7.3 16.5 0 .72  100.0 23.7 0.55 

2 .7  0 . 8  24 .1  
' 

ll____l_______ 

8 .0  

8.1 

9.9 
10.0 

_ _ ~  

A . D . B .  

D . B .  

A . D . B .  

D . B .  

F . S .  I .  

4 1/2 

___ I' ?< D I L A T A T I O N  T E S T  
0 14 

__ - 
SOI-TEN I N G  11AX. D I L . i l A X  I t'iUf4 i l A X  I t4Ul1 
T D l P .  ( " C )  TEMP. ( " C )  CONTR. 8 D I L .  2 G .  NO. 

---  19% @ 424" ---  --- .06 3 89 
i 

A . D . B .  

D . B .  

D. B 

S I N K - F L 0 A T A N A L Y S I S :  11'4'' x 65.:.1 
I I I I C U f l U L A T l V E  I I 

1 . o  i:: 120.1 1 10 .65  1 52.5 

20.3 0 .66  52.5 

16.3 18.1 64 .8  0.54 66 .2  

- 1 . '+o iz- 
0 . 8  I 13.7  

E 1.40-1.50  16 .4  118.2 1 6 5 . 4  10.54 I 66 .2  

0 . 8  

1 . o  60.6  I 1 100.0 23.1 I A . D . B .  I 
23 .3  I D . B .  1 61 .2  100.0 

f 
Birt le  y Engin e e ring 
S u h c i d r n r y  o f  Grraf  West Steel industries 



I 

R . M .  8 
0.6 

A S H  % V . M .  :z F . C .  8 s .  2 
60.1 12.7 26.6 0.51 

60.5 12.8 26.7 0.51 
~-~ 

H . G .  1 .  
61 
-- D r y  B a s i s  

R E MA R K S 
c 

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

S O F T E N  I NG N A X .  D I L .  M A X  I MUM I l A X  I MUt1 
T E M P .  ( " C )  T E M P .  ( " C )  C O N T R .  % D I L .  8 G .  N O .  

F.S. I .  0 id 

9 .01 368 434 19 240 1.076 
* . 

E L C O  P ' , l ? i I ! ( 2  ILTD.  
~ 

. . .. 

CORE S A t I P L C  Ai.JALYS I S 

H O L E  N O . :  DH ~ - 127 - 5 Lab.  No. 8435 D A T E  : Feb./77 

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

CUt4UUI.AT I VE 

WT. 8 R . M .  2 A S H  8 S .  % W T .  2 A S t l  8 s. 2 

92.9 0.9 62.0 0.54 92.9 62.0 0.54 
92.8 62.6 0.54 92.8 62.6 0.54 
7.1 0.6 26.U 0.80 100.0 59.4 0.56 
7.2 26.2 0.80 100.0 60.0 0.56 

S I Z E  
F R A C T  I ON 

I / l t "  x 65M 

A . D . B .  -,i 65M x 0 

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

R . M .  2 A S H  %', I \ / . M .  % I F . C .  21 S .  2 I W T .  2 I ASH 8 1 S .  G .  WT. 2 

17.2 
17.2 

1 . o  A . I) . ti  . 
-. ___ . - - - __ 

r I .  I {  

2.9 24.9 71.2 1.04 17.2 2-9 1 
2.9 25.2 71.9 1.05 17.2 2.9 

1 1 . 1  23.7 64.5 0.98 19.2 3.8 A . D . B .  

11.2 23.9 64.9 0.99 19.2 3.8 D . B .  

- 1 .40 

0.7 2.0 

2.0 

2.3 

1.40-1 .50  

1.7 24.6 \ 21.5 6.0 A . D . B .  
\ / 25 .O 21.5 6.0 D . B .  

0.8 77.3 100.0 62.0 A . D . B .  / \ 

77.9 / \ 100.0 62.4 D . B .  

1.50-1 .60  2.3 
78.5 

+ 1  .60 78.5 

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

D I L A T A T I O N  T E S T  1 

Birt le y E ngin e e ring 
S i ~ I ~ ~ t d i a ~ v  of G w d  West Steel lndiistries 



.- I 
.- I 



I 

E L C O  141i.J IFJG L T D .  ____ ..___ 

CORE SAMPLE ~- /1:IALYS I S 

HOLE N O .  DH - 127 - 6 Lab.  - No. 8504 D A T E  : Eb./77 

I t  E A D R A!./ A N  A L '! 5 I S 

R . 1 1 .  % A S H  V . M .  F.C. % s .  z H . G .  I .  R E M A R K S  . 

0 . 7  22.8 18.8 57.7 97  A i r  D r i e d  B a s i s  --__ 
Dry  Basis 23.0 18.9 58.1 --  

1 

I I S I Z E  

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

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

I .50-1.60 

23 .3  72.1 

C U R U L A T  I LE 

S .  % WT. % A S H  % 
I 

A . D . R .  

65 .7  
I_-_____- 

6.5 A . D . B .  

0 .55  73 .5  6 . 7  D . B .  

/ 76.7 7 .1  A . D . B .  
/ - 

76.2 7.4 D . B .  

I 100.0 22 .3  A . D . B .  

100.0 22.9 D . B .  

I C 0 F.1 P 0 S I 1. E 1/1+"  x 6514 F L 0 A T S (j 1.50 S.G., A . D . B .  
- 

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

389 452 19 - 13 I 
G .  NO. 

0.715 

Bir t le y E ng in e e ring 
Siihcdrary of Great West Steel Industries 
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E L C O  I1 I i J - i j : G  L T D .  

C O R E  S A I l P L C  i " A L Y S  I S - __- 

I i E A D  R A ! . I  A N A L ' ! ! ,  I S 
1 

R . M .  % A S H  % V . M .  YL F.C .  % s .  2 H . G .  I .  RE MARKS 
6* 

0.30 47 A i r  D r i e d  B a s i s  0.8 73.8 9.6 15.8 -- 
74.4 9.7 15.9 0.30 D r y  B a s i s  9 

-- 

Lab.  No. 8505 D A T E  : Feb. /77 
____--- DH - 127 - 7 HOLE N O .  : 

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

C U M U L A T  I V E  I 
R . M .  2 A S H  8 5 .  r(; WT. % ASH % s .  % 

1/4" x 65M 
89.2 0.8 76.9 0,30 89.2 76.9 0.30 A . D . B .  

89.2 77.5 0.30 89.2 77.5 0.30 
. 

D . B .  
-p.-,-- - 

10.8 
10.8 6 5 M  x 0 

5 I L K -  F L O A T  

0.9 40.8 0.63 100.0 73.0 0.34 A . D . B .  

41.2 0.64 100.0 73.6 0.34 D . B .  

19.5 
19.6 1.40-1 .50 

A N A L Y s i s :  i / 4 1 i  6 5 ~  - 
C U M U L A T  I \/E 

V . M .  % F.C. 8 S .  2 WT. 2; A S H  3 
11 . I, . t i  . 23.3 72.2 0.82 6.5 4.0 - 

I ::: 1 1:: 1 32.1 
32.3 

91.3 82.5 
+le6O 91.3  83.2 

1 .SO-1.60 

23.4 
20.8 

20.9 

\, 

/ 

D.13. 6.5 4.0 ----- -- __ ___ 72.6 0.82 
59.0 0.70 7.7 6.4 A . D . B .  

59.5 0.70 7.7 6.4 D . B .  

8.7 9.4 A . D . B .  

8.7 9.4 D . B .  
/ 

\ 100.0 76.1 A . D . B .  

\ 100.0 76.8 D . B .  

'I 
C 0 P l  P 0 S I 1 E 1 / 4 "  x 6511 f L 0 A T S $ 1.50 S . G . ,  A . D . B .  

__ P a  D I L A T A T I O N  T E S T  
F . S .  I .  0 ;\J 

S O r r E N l N G  M A X .  D I L .  M A X I M U I I  M A X  I MUt1 
TEMP.  ("C) TEMP. ( " C )  C O N T R .  % D I L .  % G .  N O .  

COAL 

9 .O1 377 440 14 22 6 1.073 
b 

B ir t le y Eng in e er ing  
S i r l n r r i r n r y  of Grraf  West Stre l  Indr~strres 



I 

i 

I 

I 

I 



R . 1 4 .  $, ASH % 
0 .4  1 4 . 4  

14.5 
t 

r 

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

18.9 66 .3  0 .58  . 1 1 0  A i r  D r i e d  B a s i s  

19.0 66 .5  0 .58  --- D r y  Basis 

AStI 2 

14 .3  

14.7 

9 .6  

CUMULAT I V E  I 
S .  8 LIT. % ASH % s .  2 

0.54  86.7 1 4 . 3  0 . 5 4  A . D . B .  

0.55 86.5 14.7 0.55 D . B .  

0.43 100.0 13.7 0 .53  A . D . B .  
-_I.- 

- 
C 0 11 P 0 S I 1 C 1 / 4 "  x 6 5 M  F L 0 A T S @ 1 .50 S . G . ,  A . D . B .  

- P2 D I L A T A T I O N  TEST 
F.S. I .  0 id sor-rw i w  t4AX. D I L . t?AX I MUM M A X  I M U I 1  

TEMP.  ( " C )  TEMP. ( " C )  CONTR. % D IL .  % G .  N O .  
____ 

41 0 -- 17% @ 458" -- -- 1 1 / 2  .09  

ELCO M l i l  I ; l G  L I D .  ____ -__- 

C O R E  SAHPLE I , i l / l L Y S  I S 

B S I Z  E / R A i d  A N A L Y S E S I 

1/4"  x 6 5 M  j 
6 5 M  x 0 

13.5 9 .7  I 0.43 1 100.0 I 14.0 1 0 .53 I D . B .  1 

S 1 id K - F L 0 A T A 14 A L Y S I S :  1 /4"  x 65M I 

1.40-1 .50  
2 * 1  -w 

1.50-1 .60 *ym 12 .8  52.8 \ j 1 0 0 . 0 [ 1 3 . 3 j A . D . B . ]  

Birt le y En gin e e ring 
Siibcrrliary of Great West Steel lndirslries 
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" .  

i 
i 

r 

s I N - F L 0 A T A N  A L Y S ' I  S :  1 / 4 ' l  x 651.1 

C U I l U L A T I  \,E 

S .  G .  \'IT. 2 R . M .  2 A S H  2 \ / . M .  2 F.C .  2 S .  2 WT. 3 A S H  2 ' 

4.1 3 0 . 3  6 4 . 5  0.81 2 1 * 4  4 * 1  A . 1 )  [ I .  
2 1 . 4  1 . 1  

-1 .40 . ._ ~---------___ 4.1  30 .6  6 5 . 3  0.82 2 1 . 4  4 .1  

----- 
r) . I ?  2 1 . 4  

__- -- ---- - 
2 4 - 3  6 . 3  A . D . B .  2 - 9  1 . 0  2 2 . 5  2 7 . 0  4 9 . 5  0 . 7 5  

2 2 . 7  2 7 - 3  50.0 0 . 7 6  24 .2  6 . 3  D . B .  - 1 - 4 0 - 1 . 5 0  2.8 

3 0 . 9  12.5 A . D . B .  6 . 6  0 . 9  3 5 . 3  \ 
6 . 6  35.6 3 0 . 8  12.5 D . B .  

1 .50-1 .60  \ 

- \ A . D . B .  100.0 5 6 . 4  69 .1  0 . 9  76 .0  
6 9 . 2  

+ I  .60 

LAB.  N O .  8371 D A T E  : Feb. /77  
I 

--------- 
DH - 128 - 1 H O L E  N O .  :--_ 

r / H E A D  R A ! . I  A N A L V f ,  1 s  I 

H . G .  I .  R E MkR K S R.11. % AS11 2 V . M .  :,? F . C .  8 S .  8 

2 8 . 6  0 . 7 0  65  A i r  D r i e d  Basis 
1 . o  53 .6  1 6 . 8  

D r y  Basis 54 .1  17.0 28.9 0 .71  -- J 

7 6 . 7  / 100.0 5 6 . 9  D . B .  - 

Birt le y Engineering 
S l d j w h v  of Greet Wesf Sieel lndusirles 
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H E A D  R A ! I  A N A L V f ,  I S 
I 

R E H A  R K S H . G .  I .  V . M .  % F.C. s .  8 R.M. 8 A S H  % 
1 .o 67.6 

t- 
c 

-__ 14.6 16.8 0.81 54 A i r  D r i e d  Basis 
68.3 14.7 17.0 0.82 -- D r y  B a s i s  

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

SIZE 
FRACTION 

1/4" x 65M 

65M x 0 

I CUt lULAT I VE 

s .  8 \JT. % ASH 2 s .  2 \JT. 2 R.11. 8 A S t I  8 
87.6 
87.6 

12.4 0.9 47.4 1.16 100.0 68.1 0.79 A . D . B .  

12.4 47.8 1.17 100.0 68.8 

1 . 1  71 .O 0.74 87.6 71.0 0.74 A . D . B .  

71.8 0.75 87.6 71.8 0.75 D . B .  
--_I_:. - <  

0.80 D . B .  

I S I N K - F L 0 A T  A N  A L Y S ' I  S :  1/4" x 65M 
I I 

.. 

1.40-1.50 

1 . 1  I 1  1. 1.50-1.60 u 93.7 +lS6O 

R.M. C: A S H  Z \/.M. 9 

1 . o  5.7 31.8 
5.8 32.1 

1.0 22.1 25.7 
22.3 26.0 

1.1 29.7 
30.0 \ 

1.1 75.4 
76.2 

/ 

4.21 5.7 
I _. 

61.5 I 1.38 I 

A . D . B .  

A . D . B .  

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

. . . . .  

1%) 356 442 10 198 1 1 

Bir t le y Engineering 
Siihrtdrary of Grcei West Steel lndusrrrer 
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Lah. No. ._ 8373 DATE : Feb./77 __-- DH - 128 - 3 HOLE NO. : 

I I E A D  R A ' ; I  / 1 N A L V 5  I S 

/?. /I .  2 A S H  2 V . M .  5 F.C. 2 s .  % H.G. I .  R E I1 A R K S 

76 A i r  D r i e d  gas i s  1 . 1  72 .8  11.4 14 .7  0 .46  

73.6 11.5 14.9 0 .47  -- Dry  B a s i s  , 

R . M .  2 

WT. 2 

8 .3  

8 .3  
2 .6  

2 .6  

0.9 

0.9 

8 8 . 2  

88 .2  

1 I 10.9 I 1 . 1  

CUI lULAT I VE 

R . M .  ' < A S t l %  \ / . M .  2 F.C. 3; S .  2 WT. 2 A S H %  

1.6 6.2 28.2 64 .0  1.18 8 . 3  6.2 1 i . n  n .  

1.2 1 3 . 4  26 .8  58.6 1.20 10.9 7.9 A . D . B .  

__ _ _  ___ - __ ' 8 . 3  6 .3  n 1' 6 .3  28 .7  65 .0  1.20 __--__ ~ 

1 3 . 6  27.1 5 9 . 3  1.21 10.9 8.0 D . B .  

1 .6  25.1 / 11.8 9.2 A . D . B .  
\ / 

25.5 11.8 9 .4  D . B .  

1.5 84.1 / \ 100.0 7 5 . 3  A . D . B .  

85.4 / \ 100.0 76.4  D . B .  J 

10.9 

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

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

F . S .  I .  

8 1/2 

A S H  b 

75.3 
76.4 
5 1 . 8  

I 

SOFTEN I NG M A X .  D I L . MAX I MUM M A X  I MU11 
TEMP.  ( "C)  TEMP. ( "C)  CONTR. 8 D I L .  2 G. NO.  

ON 

. 0 6  359 428 21 268 1.081 

CUtIULAT I VE 

0.66 1 100.0 1 72.7 I 0 .44 

52 .4  I 0 .67  1 100.0 1 73.8 1 0 .45  

A . D . B .  

D . B .  

A . D . B .  

D . B .  

S. G .  16" 

1.50-1 .60  

c 
Bir tie y Engineering 
Subridrary 01 Ciredt West Steel lndustrres 
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b 

E L C O  t l l t d l ~ ~ l G  L T D .  
____I -_x_ 

CORE SAIMPLE I'\PIALYS I S 

Feb. /77  DATE : Lab.  No. 8374 __-- DH - 128 - 4 HOLE N O -  :-_____--- 

R . t 4 .  8 
0.9 

s .  8 H . G .  I .  RE MARKS AS11 % V . M .  2 F . C .  % 
c 

19.4 0.51 65 A i r  D r i e d  B a s i s  67.5 1 2 . 2  

68.1 12.3 19.6 0 .51  --  D r y  Basis 

__ 
I 

1.2 

-~ 
1.2 

1.3 

0.9 

1, 
F R A C T  I ON 

3.4 

3 .4  

11.6 

11 .7  

26.3 

26.6 

83 .5  
84.3 

1 /4"  x 65M 

65H x o 

27.3 
27.6 

24 .4  

24 .7  

I 

68.1 1.17 8 . 8  3 .4  A . P . R .  

69.0 1 .18  8 . 8  3.4 0 . 1 3 .  

62.8 1.15 13 .0  6 . 0  A . D . B .  

63 .6  1.16 13.0 6 .1  D . B .  

.- . 

_______ 
rll--- - 1 . 4 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 14.1 7.6 A . D . B .  ' 
/ 

14.1 7.7 D . B .  

1 .40-1  3 0  L 
\ 

1.50-1.60 

+ I  . 60  
100.0 72.8 A . D . B .  

WT. % 

v ,  

100.0 73.5 

8 .8  

8 .8  

D . B .  - 

4 .2  

4.2 

F . S .  I .  

9 

1 . 1  

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

SOFTEN I NG M A X .  D I L . MAX I f4Uf.l M A X  I f4UH 
T E M P .  ( " C )  T E M P .  ( " C )  C O N T R .  % D I L .  % G .  NO. 

.02 368 434 10 2 85 1.083 

1 . 1  

85 .9  

85.9 

I I I 

Birt ley Eng ineer ing  . 
Siihrirlrary of Great West Steel Industries 
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300 I ,  ( I  
i c b ,  No. 8 3 7 4  Ocic F e b .  2 3 ,  1 9 7 7  , 

Title j sate 
I j SUI43 DILATOMETER TEST 
I 

I__-- - 



F4 I l E A D  R A ' ; I  A N A L V 5  I S 

R . M .  % A S H  % V . M .  2 F.C. 5 s .  2 H . G .  I .  R E MA R I< S 

0 . 3  37.7 21.2 40 .3  1.23 62 
+ 

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

D r y  Basis 38.0 21.4 40.6 1.24 i 
-- 

S I Z E  
k-RACT I ON 

C 0 E-1 P 0 S I 1 C 1/11" x 6 5 M  F L 0 A T S 13 1 . 5 0  S . G . ,  A . D . B .  __ 
PX D I L A T A T I O N  T E S T  

F . S .  I .  0 id 
SOFTENING M A X .  D I L .  M A X I M U M  MAX I Hut1 
T E M P .  ("C) TEMP.  ( " C )  C O N T R .  % D I L .  % G. NO. 

8 .10  356 43  1 19 274 1.090 

ELCO 1.111: I l i G  L T D .  -. ._- 

1 

1/4" x 6 5 t l  

6 5 M  x 0 

\JT. % 

88 .2  

88 .2  

11.8 

11.8 

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

I C U H U L A T  I VE 

R . M .  % A S H  8 5 .  % \JT.  2 I A S H  1 s .  % 
I 

0.9 39.4 1.22 88 .2  39.4 1.22 A.D.B. 
1 I 1.23 88.2 1 39- D . B .  1 - I 39.8 

A . D . B .  I 1.21 1.15 1 100.0 I 36.8 0 . 9  i 17.5 
I I I I I 1 17.7 I 1.16 1 100.0 1 37.2 I 1.22 I D . B .  I 

S. G .  

-1 .40  

1 .40-1  . S O  

1.50-1 .60  

+ I  . 6 0  

5 I N Y, - F L 0 A T A I4 A L Y S *I S :  1 / 4 "  x 6 5 M  

10.5 0.8 18.9 22.8 57.5 0.99 

10.5 19.1 23.0 57.9 1 .oo 
3 . 9  1 .0  27 .9  

28.2 3.9 
\ / 

4 5 . 4  0.9 75.8 / \ 

4 5 . 4  76 .5  / 

54.6 A . D . B .  
I I 

54.61 9.2 I D . B .  

Birtle y Engineering 
Siibsiritary of Great West Steel Industries 
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P 

I 
I 

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

I 

i 
I 

S t c r t i n g  T e m p e r a t u r e  o C :  

S c m p l e  1dentifica;ion : 

I 

1 
i 

I 
i 

Tempeyature  "C: 

Con t rac t i on  o/o : 

I 
I 

i 
i 
I 

I 
i 
! 

I I 

I 1 
1 
I 
j 

I 

j 
i 
! 
i 

i 
I i 
i 
i 

i 

i 

I 
! 

I 
I 

I I 

I 

[ T i t l e  ! 

I Da;e i i 
1 

I 
i Drawn I 

i 
i I ! 

I 

! 
I 

I i SU' i 7 i  1 7 3  1 DILATCMETZZ TEST 
I 

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



CORE S A I l P L F  r \ i l i ? L Y S  I S . -____ 

Feb. /77  D A T E  : __._- Lab. No. 8376 __-- DH - 128 - 6 H O L E  N O .  :___--_-- __ 

E . M .  B 
1 . 1  

t i E A D  R A ! . I  i \ N A L V I i  I S I I I I I 1 
s .  8 H.G. I .  A S H  % V . M .  % F . C .  % 

30.2 22 .5  46.2 0 .85  80 

30.5 22.8 46 .7  0.86 -- 
- 

S I Z E  
t 'RACT I ON WT. % 

95.8 

9 5 . 8  
4.2 

4.2 

1 /4"  x 65M 

6 5 M  x 0 

REMARKS 

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

C U M U L A T  I VE 
~ 

R . M .  % A S H  % S .  % \.IT. % ASH % s .  8 -______ 
1 .o  31.1 0.88 95.8 31.1 0 .88  A . D . B .  

31 .4 0.89 95.8  3 1 . 4  0.89 D . B .  

0 .9  20 .7  0.86 100.0 30.7 0 .88  A . D . B .  

20.9 0.87 100.0 31.0 0.89 D . B .  

F .S .  I .  

8 1 /2  

I S I N K -  F L O A T  A N A L Y S ' I  S :  1/4"~6514 I 

-. 
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 .  M A X I M U M  M A X  I MU11 
T E M P .  ( " C )  T E M P .  ( " C )  C O N T R .  2 D I L .  5 

p '4 

0 I N  
C O A L  

/I, 

G .  NO.  

. 04  36 8 428 16 282 1.072 

1 .4o-  1 .50 

1 . 1  I 1.50-1.60 1 4 . 5  j 
36.3 1.0 

+ l "o  1 3 6 . 3  I 

C U I l U L A T  I \IE 1 
ASH % \ I . M .  8 F . C .  8 S .  W T .  7; 

4 . 1  27 .8  67.1 0.86 52.9 

31 .4  1 D . B .  I 

Birt le y Engineering 
Subsrrliary of Great Wesf Sfeel  lnduslrres 



ELCO-HJ N! NG LTD. 

Scr;ple ldcl3:ificG;io; : 

IVax. Di lota; ioa Telicp. "C: 

ConiracCion '/" : 

D i l a i a t i o n  O/":  

Fincl Tempera tu re  " C :  

2Uk:F? DILATOMETEZ TEST j 



ELCO MIIJIlIG L T D .  
I__- - 

CORE SA i lPLC r+ I IALYS I S 

P .M.  

0.9 

r' 
ASH 7; V . M .  8 F . C .  % s .  2 H . G .  I .  RE MA RK S 

42.8 18.6 37.7 1.08 

43.2 18.8 38.0 1.09 -- Dry  B a s i s  

+ 
89 A i r  D r i e d  B a s i s  .___- 

6" WT. 2 

38.5  
38 .2  

5 . 3  

5 .2  

2.4 

2 .4  

53.8 
54.2 

F e b .  /77  DATE : __ Lab.  N o .  8377 __ __-.---.- 
DH - 128 - 7 HOLE N O . :  I______.______ 

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

C U t l U L A T I L E  

R . M .  :$ A S H  2 \ / , M .  % F . C .  % S .  4 WT. ASH 2 

2.5  4 .1  26 .2  67 .2  1.37 38.5 4 . 1  A . P . t l .  _- -_ - _ _  __ _- 
4.2 26.9 68.9 1.41 38.2 4.2 0.13. --- ~, ___ 

2.4 13.9 22.8 60.9 1.17 4 3 . 8  5 . 3  A . D . B .  

14 .3  23 .4  62 .4  1.20 43 .4  5 . 4  D . B .  

2 . 7  26 .9  \\ 46.2 6 .4  A . D . B .  
1 

27 .6  4 5 . 8  6 .6  D.B. 

/ \ 100.0 43 .8  A . D . B .  1 .2  76.0 

76.9 / \ 100.0 44.7  D . B .  

C 0 11 P 0 5 I 1 E I / [ i ' '  x 6 5 M  F L 0 A T S 2 1.50 S . G . ,  A . D . B .  - - 
PA D I L A T A T I O N  T E S T  

F . S .  I .  O iq 
S O F T E N I N G  M A X .  D I L .  t lAXIt.IUI1 MAX I MU11 
TEMP. ( " C )  TEMP. ( " C )  CONTR. 2 D I L .  9 G .  NO.  

8 .ll 374 42 1 1 3  117 1.050 
1 

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

CUIIULAT I VE 'x 90.0 1.8 44.7 1 . 1 1  9 0 . 0  

S I Z E  
1-RACTION N T .  % R.14. % ASI-I 2 S .  % L IT.  % A S H  X s .  % 

- I 1 1 

89.9 1 45.5 1 . 1 3  t--G---j 45.5  1-77 1/4" x 65M -- 
10.0 0.8 19.8 0 .88  100.0 42.2 I .09 

10.1 20.0 0.89 100.0 42.9 1 . 1 1  
6514 x 0 

-1 

A . D . B .  I 
D . B .  1 
A . D . B .  7 - 1  

S. G .  

- I  .4O 

1 A O - I  .50 

1.50-1.60 

+I .60  

Bir t le y Engin e e ring 
Sribrrdrary of Great Wesf Steel Industries 
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Date  Feb. 23, 1372 . . 

E L C O  MINING LTD. 

Starring Temperature " C :  350 

i Softening Ternperature "C: 
i Max. Dilatation Temp. O C :  

Contraction : 

Dilatation %:  

j Date I 
I 

Title 



b4 

H E A D  R A ' i I  A N A L V 5  I S 

A S H  V.M. :< F . C .  8 s .  2 H . G .  I .  R E  M A R K S  
c. 

A i r  D r i e d  Bas is  1 2 . 2  2 2 . 4  6 4 . 3  0 . 6 8  9 3  
1 2 . 3  I 22 .6  65 .1  0 .69  -- Dry B a s i s  # 

17 R . M .  7 

WT. % 

I 

I C U t l U L A T  I V E  

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

- -- I 

1 / 4 "  x 65ki 

6 5 M  x 0 

8 6 . 0  1 .o 13.1 0 . 6 9  8 6 . 0  1 3 . 1  0 . 6 9  A . D . B .  ~- 
~ 86.0 13 .2  0 . 7 0  86 .0  13 .2  D . B .  

,-_I__ 

1 4 . 0  1 . 2  1 1 . 5  0 . 6 8  100.0 1 2 . 9  0 . 6 9  A.D.B. 
14 .0  11.6 - 0 . 6 9  100.0 13 .0  0 . 7 0  D . B .  

SIZE 
FRACT I ON 

Y S -1 S :  1 /4"  x 65M 
C U I I U L A T  I L E  - 

F .C .  b S .  2 WT. 2 A S H  8 

4 0 A . D . R .  

4.0 0.13 
7 0 . 5  0 . 8 7  7 4 4 - 2  

7 4 . 9  I__.- __ 71.0  0 .88 
6 1 . 8  0 . 6 4  8 4 . 3  5 . 4  A . D . B .  

62 .2  0 .64  8 4 . 3  5 . 4  D . B .  
8 8 . 4  6 . 4  A.D.B. 
8 8 . 4  6 . 4  D.B. 

\ 100.0 13.1 A . D . B .  
,' ', 

100.0 13.2 D . 0 .  I 

9 . 4  
4.1 
4 . 1  

11 .6  
11 .6  

0 . 6  
27 .0  

0 . 7  6 4 . 5  / 

65.0 / 

S .  G. 

- 1 .40 

1.40-1 .50 

1.50-1.60 

+ I  . 6 0  

1 1 c o ri P u S I i E 1 / 4 "  x 65M f L o A T s P 1.50 s . G . ,  A . D . B .  

- PZ D I L A T A T I O N  TEST 
F.S. I .  0 id S O F T E N I N G  M A X .  D I L .  H A X I M U M  I l A X  I Mut t  

TEMP. ("C) TEMP. ( " C )  C O N T R .  % DIL. G .  N O .  

a * 03 3 80 437 24  8 3  1 .040  
1 

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

A 

* 

4 . 0  2 4 . 8  
4 . 0  25 .0  

16 .7  2 0 . 9  

Bir tie y Engineering 
Subs id iary  o l  Great West Steel Industries 
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CORE SAl1PLL A I i A L Y S  I S 

1 

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

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

A i r  D r i e d  Basis 0.9 13.7 23. I 6 2 . 3  0.66 79 
b 13 .8  23.3 62.9 0 .67  -- Dry Bas is  

t 

6' 

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

I CUMULAT I V E  SIZE 
F R A C T I O N  \JT. % R . 1 1 .  2 A S H  % s .  % WT. % A S H  % s .  2 

__ 

92.2 1 . o  14.8 0.65 92 .2  14.8 0.65 A . D . B .  

92 .2  14.9 0.66 92.2 14.9 0.66 D . B .  
1/4" x 6 5 M  

v-, 

7.8  0 .8  10.1 0.68 100.0 1 4 . 4  0.65 A.D.B. 

7.8 10.2 0 .69  100.0 14.5 0.66 D . B .  
' 6 5 ~  x o 

h 

u-- i 

C 0 t l  f' 0 S I 1 L 1 / ' 1 ' '  x 65M F L 0 A 1 S (3 1 . 5 0  S . G . ,  A . D . U .  
~ __I__ -c- -___-.__ 

r% D I L A T A T I O N  T E S T  
F .S.  I .  0 id 

SOFTENING I \ A X .  D IL .  H A X I M U t l  M A X  I 
T E H P .  ("C) TEMP. ("C) CONTR. % D I L .  2 G .  N O .  

8 . 0 3  380 435 16 155 1.058 
i 

S I N K - F L 0 A T A N A L Y S 7 S :  l / 4 "  x 6511 I 

s .  G .  I W T .  2 1 ;.,;. g 

70.2 

70.2 
- I .40 

1.40-1.50 

1 .SO-] .60 4 . 4  I 4 . 4  

1 . o  

1 . o  

- 

0.9 

16.9 I 20.6 161 .5  [ 0.60- 

17.1 I 20.8  1 6 2 . 1  1 0 .61 

26.4 

26 .7  
/ 

61 .O 

61.6  / 
/ \ 

C U11ULAT I V E  

85.1 I 7.2 1 A . D . B .  I 

100.01 15 .4  1 D . B .  1 

Bi r t le  y Engineer ing 
Subsidiary of Great West Steel Industries 



! .: ! o/- I "  

300 

250 

I 

I 

I 
1 
1 
I 1 
I 
i 
I 

! RUXR DILATCMETE? TEST 
I 
I 

i i 

I I 
I Drawn 



r' 
* 

l { E A D  R A ' J  A l l A L V O  I S 

RE 1lA R K S R . M .  8 A S H  % V . M .  % F . C .  k s .  2 H . G .  I . .  
c 

23 .0  48.2 0.71 N.S.S.:': A i r  ~ ~ j ~ d  ~~~i~ 0.8 28.0 

Dry B a s i s  --  28.2 23.2 48.6 0.72 

S I Z E  
k-RACTION 

CUHIJLAT I VE 

\JT. % R.M. 2 ASH 2 s .  2 LJT. 8 A S H  % s .  % 
I I 

91 .8  ' 

1 /4"  x 6 5 M  

8.2 

8.2 
6 5 M  x 0 
i 

r' 

0.8  29.2 0.70 91.8 29.2 0.70 

29.4 0.71 91 .8  29.4 0.71 

0 . 7  16.4 0.83 100.0 28.2 0.71 

16.5 0.84 100.0 28 .3  0.72 

-...Ip,-_____~___P__ 

i A . D . B .  

s .  2 

0.95  

A . D . B .  3 
WT. 2 A S H  

5 1 . 1  4.6 

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

35.8 

35 .a  +1 .60  

- 1 . 4 0  
51.1 

0.8 67.2 / \  / 

67.7 / 

j ;:; 1. 0 . 7  I :;:: 1 21.9 I 60.0 

22.1 60.4 1.40-1.50 

I 5 . 4  i I 26.3 'i / 
1.50-1.60 

C U l l U L A T  I V E  

0.96 1 51.11 -4.6 
I I---- -* D . B .  

A . 0 . B  

D . B .  

A ; D . B .  

D .  B .  

C 0 M P 0 S I 1' E 1 / 4 "  x 6514 F L 0 A T S @ 1 .50 S . G . ,  A . D . B .  I 
SOFTEN I NG 
TEMP. 

D I L A T A T I O N  T E S T  I 
M A X .  D I L .  
TEMP.  ("C) 

440 

MAX I t4Utl 
CONTR. 2 

16 1 137 1 1.061 1 
Bir t Ie y Engin e e ring 
Siibsrrirary o f  Great West Steel Industries 
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’ 3 G 0  
F e b .  23,  1977 

-- DC:e j L O J .  NG 8380 

Title !acre  i 
I 
I Drawn 



1 E L C O  MIh I N G  L T D .  

I 

H E A D  R A ! I  A N A L V I ,  I 5  

R . M .  2 A S H  % V . M .  % F . C .  % s .  2 H . G .  I .  RE MARKS 
1.2 26.0 18.6 54.2 0.50 103 

< 
A i r  D r i e d  Basis 
D r y  B a s i s  26.3 * 18.8 54.9 0.51 -- 

F' 

r 

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

S I Z E  CUI4ULAT I V E  I 
tRACTlON WT. % R . M .  % A S H  b S. % NT. 2 ASH % s .  2 

87.0 1 . o  29.0 0.47 87.0 29.0 0.47 A . D . B .  

87.0 29.3 0.47 87.0 29.3 0.47 D . B .  
1/4" x 65f.i . 

C O R E  S A H P L t  A I I A L Y S  I S 

651.1 x o 
b 

P' 

13.0 1 . 1  12.6 0.58 100.0 26.9 0.48 A . D . B .  

13.0 12.7 0.59 100.0 27.1 0.49 D . B .  

5 .  k 

0.70 
0.72 

0.59 
0.60 

S. G .  

C U i l U L A T  1 LE 

WT. 2 ASH % 

55.6 4.2 A.I)  11. 

55.3 4.3 0.14 

61.9 5.5 A . D . B .  

61.6 5.6 D . B .  

-. -- _. __ - - 

----____ 
-1.40 

6 5 . 3  6.6 
65.0 6.7 

n 100.0 29.9 
100.0 30.5 

1.40-1 3 0  

A . D . B .  

D . B .  

A . D . B .  

D . B .  

1 .50 -1 .60  

WT. 2 

55.6 
55.3 
6.3 
6.3 

+ 1  .60 

R . M .  2 A S H  2: V . M .  2 F . C .  2 
2.4 4.2 23.7 69.7 

4.3 24.3 71.4 
1.6 16.5 19.4 62.5 

16.8 19.7 63.5 

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

* 
C 0 E.l 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 DILATATION TEST 
S O r T E N  I NG M A X .  D I L . M A X  I M U M  M A X  I MUt ' I  
T E M P .  ( " C )  TEMP. ( " C )  C O N T R .  X D I L .  2 G. NO. 

F . S .  I .  0 id 
C O A L  

6 - 03 389 443 9 25 1.032 
J 

3.4 1 1.3 1 27.0 j \  r 
I I I \. I 

35.0 74.7 

Birtle y Engineering 
Siihsrdrary of Great West Steel lndusirier 
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I 
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I 
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I 
i i 
i 
1 
! 
I 
I 
I 
I 

i 
I 
i 
I I 

i 

I 

! 
I 

I 
i 
f 

I 

I I 
! 

1 
I 
I 
I 

I 

I 
j 

3 



--- 
E L C O  I4 I 1 1  I --___ l J G  L T D .  

F4 H E A D  R A ! l  A P . I A L \ ! f ,  I S 

R . M .  b A S l l  2 V . M .  :i F . C .  8 s .  % H . G .  I .  RE HARKS + 
A i r  D r i e d  Basis 0 . 7  2 5 . 2  2 1 . 5  5 2 . 6  0 . 4 7  89  

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

I C U t l U L A T  I VE 

i 2 5 . 4  2 1 . 7  5 2 . 9  

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

I 
I 

0 . 4 7  - -  D r y  Basis 

1.40-1  .50 

1.50-1 .60  
5 . 9  

F . S .  I ,  

3 1/2 

I I 30 .6  1 0 . 6  

P 2  D I L A T A T I O N  T E S T  
0 id 

C O A L  S O F T E N I N G  M A X .  D I L .  M A X I M U M  I1AX I MU11 
T E M P .  ( " C )  T E M P .  ( " C )  C O N T R .  3 D I L .  X G .  NO. 

-c- .01 392 r -- 1 4 %  F 4280 --- 

r' 
i 

.. -,. I 

C U M U L A T  I LE 1 

5 3 . 7  5 . 4  1 r i .  - -- --_ -. _ _  _ _  5 .4  2 1 . 1  7 2 . 2  0 . 5 8  

5 .5  2 1 . 4  73.1 0 . 5 9  5 3 . 5  5 .5  ') --____ 
17.1 1 8 . 7  6 3 . 4  0 . 5 4  63.6 7 . 2  A . D . B .  

1 7 . 2  1 8 . 9  6 3 . 9  0 . 5 4  63 .4  7 . 3  D . B .  -- 

2 5 . 2  69 .4  8 . 7  A . D . B .  
\ 

2 5 . 4  6 9 . 3  8 . 9  D . B .  

6 7 . 7  100 .0  2 6 . 8  A . D . B .  

68.1  100.0 27.1 D . B .  

- 
/", 

~ 

Bi r t le  y Eng ineer ing  
Subsidiary of Great West Steel Industries 
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! W % R  DILATOMETER TEST 



t I E A D  R A ! . I  A I 4 A L Y 5  I S  

R . M .  8 A S H  5 V . M .  F . C .  2 s .  2 H . G .  I .  R E HA R K S 
.i 

A i r  D r i e d  Basis 1 . 1  1 2 . 7  2 1 . 1  65 .1  0 . 6 4  110 

12.8 2 1 . 3  6 5 . 9  0 . 6 5  --- D r y  B a s i s  . 

- 0 . 6 7  100.0 I 12.6  I 0 . 6 5  D . B .  

1 S. G .  WT. 2 

1 . 1  
/' \ 100.0 1 3 . 7  A . D . B .  6 8 . 0  

6 8 . 8  / \ 100.0 14.1 D . B .  J 

r 
C 0 t.1 P 0 S I 1 E 1 / 4 "  x 65M F L 0 A T S @ 1 . 5 0  S . G . ,  A . D . B .  -- 

PZ D I L A T A T I O N  T E S T  
F . S .  I .  0 id 

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 MUt1 
'OAL TEMP.  ( " C )  T E M P .  ( " C )  C O N T R .  % O I L .  % G .  N O .  

--.- 14% @ 428 --c c-- 5 1 / 2  .02  389 

S I Z  E / R A W  A N A L Y S E S  I 1 S I Z E  
F R A C T  I Oi\l 

C U I I U L A T  I V E  

A S H  8 GIT. 8 R . M .  2 

8 7 . 2  

s .  2' 
0 .64  
0 . 6 5  

\.IT. X A S H  % s .  2' 

-- 8 7 . 2  
100.0 12.5 

1 3 . 2  A . D . B .  

D . O .  

A . D . B .  

1 3 . 3  
7 . 6  0 .66  
7 . 7  

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

I i  74 .5  
I 7 4 . 3  1 - 1 . 4 u  

I -- 
8 2 . 5  

D . B .  
1 1 .40-1 .50  1% 
-1 2 . 6  8 5 - 1  4 * 2  A . D . B .  

8 4 . 9  4 . 3  D . B .  

I 14 .9  

1 1 15 .1  

c 
B ir t le y E ng in e e ring 
Siihstdrarv of Grrat West Steel Industries 
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CORE SAE1PLE i t N A L Y S  I S - .- 

I i E A D  R A ' Y  / I I i A L ' ! 5 )  I S 

R E MA R K S s .  % H . G .  I .  R.I .1 .  8 AStl  2 .- V . M .  % F.C. 8 
+ 

6 3 . 3  0.51 109 A i r  D r i e d  B a s i s  19.6  ___- 0.9  16.2 - Dry  B a s i s  16.3 1 9 . 8  6 3 . 9  0.51 --- 

6". 

* 

p4 ASH % 

4 . 5  
4 . 6  

13.7 
14.0 

~ 

r 

CUI lULATI  LE 

\/./I. % F .C .  % S .  8 WT. 2 A S H  

56.9 4.5 __ 21.7  71.6 0.72 

2 2 . 2  73.2 0 .74  57.0 4 .6  
20 .0  64.2 0 .68  7 2 . 9  6 .5  
20.4 65.6 0 .69  73.1 6 . 7  

S I Z E  
k-RACT I ON 

1/4" x 65t4 

65M x 0 

A . P . R .  

D .  1 3 .  

A . D . B .  

D . B .  

A . D . B .  

D . B .  

A . D . B .  

D . B .  

._ - 

--- - 

S I Z  

WT. % R.I.I. '%, 

90.2 2 . 5  
90.1 

9 .8  0.9 

9.9 

F . S .  I .  

5 1 / 2  

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

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

COAL "" 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 MUt1 
G .  NO. T E M P .  ( " C )  T E M P .  ( " C )  CONTR. % D I L .  2 

40 1 --c 8% @ 437" --- --- - 03 

S .  G .  

.I 

- 1 . 4 0  

1.40-1 .SO 

1.50-1.60 

+ I  .60 

WT. % 

16.0 
16.1 

5 . 7  
5 . 7  

21.4 
2 1 . 2  

R . M .  ?A 

2 . 2  

2 . 1  

3 . 3  

3 . 2  

Birt le y Engineering 
Siibstdrary of Greet West Steel lnduslrres 
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E L C O  I1 I Pi I l / G  L T D .  , -.___ 

C O R E  S A / l P L C  f i N A L Y S  I S 

- 

F . S .  I .  

7 1/2 

_I_- - - ~ _ _ _ _  -- - _ _  -7 l " lAX  I H U l 1  

D I L A T A  T I 0 I4 TE S T 
H A X .  D I L . M A X  I MU14 

1 T E i l P .  ("C) T E M P .  ( "C )  C O N T R .  2 DIL.  2 G .  NO. 

Trace  362 42 2 17 100 1.057 

-__ 

- 

S .  2 1 H.G.I.1 R E MA R K S ~ { A i r  D r i e d  Basis 0.90 104 
~~ 

I 1 9.2 I 30.8 1 6 0 . 0  0.91 --- I D r y  Basis 1 

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

ASI-I 2 s .  2 

~~ ~ 

CUMULATIVE 

R. t .1 .  % 

87.1 I 10 .4  10 .91  I A . D . B  

86.9 I 10.7 ( 0 . 9 3  I D . B .  , I 

12.9 I 1.2 100.0 9 . 5  0 .92  A.D.B. 

100.0 9 .8  0.94 D . B .  
I 

1 3 . 1  65H x 0 
3.6 1'0.99 

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

CUIlULAT I V E  

P S .  G .  WT. '% R . M .  

68.5 2 .9  

68 .2  

20 .3  1 . 1  

2 0 . 5  

7.1 1 .4  

7.2 

4 . 1  1.6 

4 . 1  

/ I .  r,. n . 

A . D . B .  0.79 88.8 

0 .80  88 .7  7.6 D . B .  

95 .9  8.8 A . D . B .  

- I .40 

1 . 4 0 4  .50 21.9 24.9 

26.1 
1 .50-1 .60  

100.0 10.9 A . D . B .  

100.0 11.2 D . B .  1 

I 

61 .6  1 / I + I  .60 

r' 
B ir t le y E rig in e e ring 
.So l>~~ i l ia rv  01 Grra t  Wes t  Steel Industries 
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ELCO 1 4 1 P i I f 1 G  L T D .  I -.__.__- 

CORE SA/.!PLE i : i d / l L Y S  I S 
I '  

_. . ____ 
Lab. No. 8437 DATE: Feb-/77 D H  - 129 - 2 H O L E  NO. 

s .  2 H.G. I .  
0.34 112 

0.34 --- 

l i  E A D R A !.I 

REMARKS 
+ 

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

D r y  Basis 

A S H  2 
24.7 
24.9 I 15.5 1 59.6 

V . M .  8 F . C .  % 
15.3 59.0 

CW1ULAT I \IE 

S .  G .  WT. R . M .  :< A S H  o/, V . 1 4 .  2 F . C .  % S .  2 WT. 7, ASH 8 
58.4 2.6 5.2 17.9 74.3 0.54 58.4 5.2 t 1 . D  n .  

-. __ . - _ _  - ___ 
-1 .40  . 58.2 5.3 1 I) ti 58.2 5.3 18.4 76.3 ~~ 0.55 - 

12.1 1.6 15.7 17.1 65.6 0.40 70.5 7.0 A . D . B .  

12.1 16.0 17.4 66.6 0.41 70.3 7.1 D . B .  

-______.___ 

1.40-1 . S O  

5.3 2.2 24.7 ,/ 75.8 8.2 A . D . B .  ' 

\ / 
D . 3 .  5.4 - 25.3 75.7 8.4 

24.2 1.7 76.7 

1.50-1 .60 

/ \ 100.0 24.8 A . D . B .  

D . B .  . + 1 * 6 0  24.3 78.0 / 100.0 25.3 

A . D . B .  

r 
C 0 1.1 F' 0 S I 1 C 1 / 1 1 "  x 6514 F L 0 A T S @ 1 .50  S.G., A . D . B .  

- 
r%, D I L A T A T I O N  T E S T  

SOFTEN I NG I I A X .  D I L . 1IAX I MUM M A X  I I.1U11 
TEMP.  ( " C )  T E M P .  ( " C )  CONTR. %, D I L .  % G .  NO. 

F.S. I .  0 id 

__ __ 

- -- --- 10% @ 467" --- 3 - 03 431 

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 M  1 

B i r t l e  y E n g i n e e r i n g  
S u b r d a r y  of  Grr.it West Steel Industries 



I 

I 

I I 



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

d . M .  y4 F . C .  '% s .  % H . G .  I .  R E  11A RKS 
+ R.11. 2 AS11 % 

A i r  D r i e d  B a s i s  35 .5  2 2 . 2  41 .4  1 .02  84 0 . 9  ~ - _ _ _ -  
4 1 . 8  1 . 0 3  -- D r y  B a s i s  

4 35.8  , 2 2 . 4  d 

S I Z E  
FRACT I ON \JT. % 

87.1  
87 .  1 

12 .9  
12 .9  

1 /4"  x 65M 

CUMULATIVE I 

R . H .  ?, AS11 8 S .  8 N T .  X ASH % s .  % 

1 . 3  35 .9  0 . 9 9  8 7 . 1  35 .9  0 . 9 9  A . D . B .  

36 .4  1 .oo 87 .1  36 .4  1.00 D . B .  
>--_=______I_ 

1 .0  37 .5  0.86 100.0 36 .1  0 . 9 7  A . D . B .  

37.9  0 . 8 7  100.0 3 6 . 6  0 . 9 8  D . B .  6 5 M  x 0 

F.S. I .  

7 

- P 2  D I L A T A T I O N  T E S T  
0 id 

COAL 
SOTTEN I NG / \ A X .  D I L . i l A X  I HUM F1AX I MU\1 
TEMP. ("C) TEMP. ( " C )  CONTR. !? D I L .  % G .  N O .  

. 0 7  362 428 20 120 1 .063  

__ ~ - 

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

S. G .  

- 1 . 4 0  

1.40-1 .50  

1 .50-1 .60  

+ I  .60 

Bi r t le  y Engineer ing 
Subcrdrarv of Grrat West Steel lndiislries 



(- 

i 
, 

! 

I 
! 

Ti t le 
I 

i Oate I 

Drawn 

1 i 
__  i 



R . M .  8 ASt4 8 
1 . o  ___- 1 1 . 1  

1 1 . 2  

V . H .  2 F . C .  % 

___-__ 2 8 . 4  5 9 . 5  0 . 7 2  , 89 A i r  D r i e d  B a s i s  

SyI t 1 . G . I . '  R f l l A  R I< S < 

D r y  B J S ~ S  - -  2 8 . 7  60.1 0 . 7 3  

WT. 2 

8 9 . 8  
8 9 . 8  
10 .2  

10 .2  

___ 
CUII IJLAT I V E  

R . I \ .  2 A S H  2 s .  ? s .  2 

0 . 9  1 0 . 9  0 . 7 0  
11.0 0 .71  8 9 . 8  

1 . 1  11 .0  0 . 7 3  
1 1 . 1  0 . 7 4  100.0 1 0 . 9  0 .71  

C U i l U L A T  I \ /E 

WT. :% AS!-I 2 

82.8 2 . 9  A . il . I3 . 
__ .  -. 

82.9  -__ 

8 5 . 9  

2 . 9  f ) . i i .  
~- - __ __ -- 

3 . 6  A . D . B .  5 2 . 4  0 . 6 3  

F.S .  I .  

8 1 /2  

-____ 

_I__ 

P 2 D I L A T A T I O N  T E S T  
O id s o r r E N i ~ ~  H A X .  D I L .  ~~AXINIPI MAX I t lUt1 

TCIlI ' . ( " C )  TEMP. ( " C )  CONTR. 2 D I L .  2 G .  NO. 
--_-___, 

. 04  365 428 19 207  1.071 

4 A . D . B .  

D . 0 .  I 
A . D . B .  -;-I 

S I N l / , - F L O A T  A N A L  Y S I S :  1 / 4 "  x 6511 I q-z 
2 . 9  30 .4  

S .  G .  \dT . :Z R . 14 . !:: 

82.8 1 . 4  
- 1 .40 

- 2 . 9  130.8 8 2 . 9  

3.1 
3 .1  

21 .6  1 2 4 . 5  1 . 5  
1 . 4 0 - 1  3 0  2 1 . 9  1 2 4 . 9  

z2-K 

2 4 . 8  1 
1 . 7  
1 . 7  

1 .50-1 .60 

12 .4  2 . 6  
+ 1 .60 

100.0 10 .9  D . B .  I 1 2 . 3  

c 
Birile y E ti9 in e e ring 
Suhsrdiarv o f  Cree! West Steel Industries 



Sample Ident i f icat ion:  

Star t ing Temperarure "C:  

Sof ten ing Temperature "C:  

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

Contract ion o/o : 

Di la tat ion % :  

Fina l  Temperature "C : 

Title /Da te  
! I 

i 
Drawn 



R . M .  8 A S H  % 
0 .9  17.8 

18.0 

1 

Li.11. 2 F.C. % s .  2 t i .  G .  I . KE11ARKS 
__-a- < 

_____ 26.0  5 5 . 3  1.06 80 A i r  D r i e d  B a s i s  
Dry  B a s i s  26 .2  55 .8  1 .07  --  

M A X  I t4UI.l 
C O N T R .  8 

IIAX I14Ut1 
D I L .  2 

Feb .  /77  DATE : DH - 129 - 5 Lab. No. f ,440 
HOLE 1.10. : - ________. __ ___ 

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

I 
ASI-I 8 1 s .  2 

17.9 1 1.10 91.9 I 1 7 . 9  1 1 . 1 0  I A . D . B .  

~~ 

12 .1  1 . 0 3  100.0 1 7 . 7  1 . 1 1  D . B .  

S I Id I< - F L 0 A T A N A L Y S I S: 1/4"  x 65P1 

CUi1ULAT I VE 

A S l i  X \ / . t . t .  2 F . C .  r;: 
5.2  28 .9  6 4 . 5  

5 . 3  29.3 6 5 . 4  
16.2 25 .7  56 .2  

- 1 .40 

1.40-1.50 
0 .93  ~ 79 .6 1 ::; 0.91 1 79.6 

D . B .  

/ ! T i  7 . 1  
1 .50-1  .60 L + I  .Go 

A.D.B 
D . B .  

A . D . B  

D.B. 

C 0 11 P 0 S I 1- E 1 / 4 "  x 65t1 F L 0 A T S (3 1 . 5 0  S . G . ,  A . D . B .  -_ __ I 
DILATATION TEST I 

F . S .  I .  

G .  N O .  I SOFTEN I NG t l A X .  D I L . 
T C i l P .  ("C) TEMP. ("C) 
-_-____ 

371 I 426 - 03 8 12 
~ 

Birt Ie y E ng in e e ring 
S i i h r t r l r a r y  01 Grraf  West Steel Industries 



i 

I 

i 

, 
Title 

I D G t e  I I I I 



F' 1 1 E A D  R A ' : l  , T N A L L V >  I S  

R . 1 1 .  8 A S H  2 . V . H .  :$ F . C .  % s .  2 H . G .  I .  RE l!A R I< S 
.c' 

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

Dry B a s i s  15 .8  26 .0  58 .2  0 . 7 5  d 

0.8 15 .7  2 5 . 8  57 .7  0 . 7 4  77 
- -  

Lab. No. 8441 D A T E  : Feb. / 77  
__.____._-I_ - DH - 129 - 6 HOLE N O .  : - - - - - 

k\ S .  G 

4 .7  
4.8 

20 .4  
20 .6  
2 9 . 9  

L - 1 . 4 0  
74.7  4 . 7  1 A . [ )  [ I .  2 8 . 3  65 .5  0 .90  

2 8 . 7  6 6 . 5  0.91 
24 .0  5 4 . 4  0 . 7 8  81 .4  6 . 0  A . D . B .  

2 4 . 3  55.1 0 .79  81.4 6 .1  D . B .  

- . .._- 

7 4 . 7  4 . 8  D I{ 
__- -____ .- _- .__- 

\ / 85 .5  7.1 A . D . B .  

1.40-1  .50  c- 
\ 

3 0 . 3  I 1.50-1 .60  

+ I  .Go 

/ -1 8 5 . 5  7 . 3  D . B .  

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

F . S .  I .  

8 1 /2  

WT. % 

P% DILATATION TEST 
0 id 

SOFTEN I N G  M A X .  D I L .  i lAXI r " iU t4  M A X  I twri  
TEMP. ("C) TEMP.  ( " C )  C O N T R .  % D I L .  % G .  N O .  

.05  368 432 13 158 1.073 

74 .7  
7 4 . 7  

6 . 7  
6 . 7  
4 . 1  
4 .1  

1 4 . 5  
14.5 

R . I 4  . ?, 

1 . 5  

1 . 2  

1 . 3  

1 . 4  

A S I i  2 I \ / . M .  2 ! F.C. il s. % 

~ ~ - ~~~ 

6 0 . 5  I 100.0  15 .0  D . B .  

Bir t Je y En y in e e ring 
Suhstdmry of Greet  West Steel Industries 





E L C O  i l l r1 l i iG L T U .  
~ 

C O R E  SAMPLE - _. A N A L Y S  I S 

Lab. No. 8442 D A T E  : Feb*/77 - DH - 129 - 7 H O L E  NO. : ______ 

I I E A D  R A ! I  A t J A L Y O  I S 

R . H .  5 A S H  2 V . M .  :? F .C .  % s .  5 H . G .  I .  R E  MAR I< S 
0.6 7.5 27.3 64.6 1.02 80 + 

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

~- -- 27.5 65.0 1.03 
1 7.5 

2.8 
2.8 

28.6 67.7  1.08 
28.9 68.3 1.09 86.0 0 . I1 . 

86.0 k:: -- 1 i j . [ 1 . [ { .  . . . 

20.1 

20.3 
34.4 

24.0 54.9 0.87 89.4 3.5 A . D . B .  

24.2 55.5 0.88 89.4 3.5 D . B .  

\ /, 94.9 5.3 A . D . B .  
\ / 94.9 
/ h 100.0 

5.3 D . B .  

8.2 A . D . B .  

62.9 1 100.0 I 8.2 I D . B .  

r 
C 0 f 1  P 0 S I 1 E 1 / [ 1 ' '  x 6 5 M  F L 0 A T S (2 1 . 5 0  S . G . ,  A . D . B .  . ~ _ _  

P4 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 .  M A X I M U M  M A X  I MU11 
T E M P .  ( " C )  T E M P .  ( " C )  C O N T R .  2 D I L .  % G .  NO. 

F.S. I .  0 14 
C O A L  

371 435 13 216 1.076 8 .02 
t 

fz  

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

\.IT. 2 R . M .  ASI I  2 s .  % 
S I ZE 
F R A C T  I ON 

CUI.1ULAT I V E  

bl 

1/4"  x 6 5 M  

A . D . B .  
6 5 M  x 0 6.2 1 5.8 '1.02 100.0 I 8.1 1.05 D . B .  

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

R . M .  2 5 .  G .  IdT.  8 

86.0 
86.0 

0 . 9  - 1 .1io 

1 . o  3.4 
3.4 
5.5 

1 . 4 0 - 1 . 5 0  

1 .50-1 .60 

+ I  .60 

1 . o  
5.5 

1.2 5.1 
5.1 

Bi r t le  y Engineer ing 
S o b $ d r a r y  of Great Wet1 Stee l  lnduslrres 



i 

-- I 

I 

i I 



R.14. 8 I A S H  2 
1 . o  2 9 . 4  

2 9 . 7  

V . 1 4 .  F . C .  8 s .  % H . G .  I .  R E  H A  RK S 
< 

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

D r y  Basis 
2 2 . 1  4 7 . 5  0 .72  79 
2 2 . 3  48 .0  0 . 7 3  -- 

WT. 

8 7 . 8  
8 7 . 8  
1 2 . 2  

r 

CUMULAT I V E  

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

1 . 2  2 9 . 8  0 . 7 3  8 7 . 8  2 9 . 8  0 . 7 3  
30 .2  0 . 7 4  8 7 . 8  30 .2  0 . 7 4  

1 . 2  17.1 0 . 8 8  100.0 2 8 . 3  0 . 7 5  
_c-___n- 

1 2 . 2  1 1 7 . 3  I 0 . 8 9  I 100.0 1 2 8 . 6  1 0 .76  D.  B .  

3 . 5  
3 . 5  

18 .7  
18.9 
2 9 . 5  
29 .9  
7 3 . 7  
74 .8  

5 6 - 5  A . I)  . [i . 
. _ _  

2 7 . 9  6 7 . 4  0 .90  
28 .2  6 8 . 3  0 .91  
23 .9  56 .1  0.89 6 2 . 7  5.0 A . D . B .  

2 4 . 2  5 6 . 9  0.90 6 2 . 7  5 . 0  D . B .  

\ 66 .9  6 . 5  A . D . B .  

6 6 . 9  6 . 6  D . B .  

100.0 28.8 A . D . B .  

5 6 . 5  3 . 5  0. 1's 

I_- -__ -_. ___ -- 

\ 

/ / 100.0 29 .2  D . B .  

F.S. I .  

8 1/2  

___  
P? D I L A T A T I O N  TEST 
0 id 

C O A L  

1 

SOFTEN I N G  M A X .  D I L . MAX I HUM I l A X  I MU11 
TEMP. ("C) T E M P .  ( " C )  CONTR. 2 D I L .  2 G .  N O .  ____ 

. 06  368  4 30 1 1  22 3 1 .076  

CORE S A I l P L E  _._____ /"J/ZLYS I S 

DH - 129 - 8 Lab .  No. 8443 DATE : Feb - 1 7 7  H O L E  NO. :--___--. ___c_._- __ 

r' 

S I Z E  
FRACT I ON 

A . D . B .  

D . B .  

A . D . B .  

1 / 4 "  x 6514 

65r4 x 0 

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

A S H  2 I V . M .  % ! F . C .  % I  s.zl*l 64 S. G WT. 2 R . M .  2 

5 6 . 5  
5 6 . 5  

6 . 2  

1 . 2  
- 1 .40 

1 .3  
1 .L iO-  1 .50 6 . 2  

4 .2  
!.: . 2 

1 . 5  
1 .50-1 .60  

33.1 1.3 
+1 .60  33.1 

B i r  tle y Er ig in  e e r i ng  
Suhrdrary  of Great West Steel Industries 



- 
I 

r 

I 
t 

Sicrfinq Temperature " C :  

Sof ten ing i e m p e r a r u r e  "C:  

Xax .  Dilatation Tern?. " C :  

Contract ion Yo : 

Final Temperature "C : 

1 

I 
I 
I 
1 
~ 

I 

i 
! 
I 
I 
I 
I 
i I 

i 

i 

I 
I 

i 

i 

I 

Date j Ti:le 
t I 



I P  
- I 

T 1 4  E A D R A ':I A I4 A L V 5 I S 

R.11.  8 A S H  5 V . M .  :< F . C .  2 s .  2 H . G .  I .  RE MA R I< C. 

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

6.9 26.7 65.7 1.07 80 
6.9 26.9 66.2 1.08 -- 

~~~ 

0 .7  

1.40-1.50 

1 .50-1 .60  

+1.60 

SIZE 
F R A C T I O N  

1/4"  x 65M 

65M x 0 

I S I N I< - F L 0 A T A N A L Y S I S :  l / ~ t "  x 6 9 1  

I C U M U L A T  I V E  

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

95.6 0 . 8  6.8 1.05 95.6 6.8 1.05 A . D . B .  

95.6 6.9 1 .06 95.6 6.9 1.06 D . B .  

A . D . B .  4.4 1.0 6.5 0.98 100.0 6.8 1.05 
4.4 6.6 0.99 100.0 6.9 1.06 D . B .  

L I T .  2 

-_ ._ 

P;: 
F.S. I .  0 ihl 

COAL 

8 1/2 . I 1  

89.9 
8s_ls_ 
4.7 
4.7 
2.1 

2.1 

-- - 

D I L A T A T I O N  TEST 

5 O r T E N I N G  M A X .  D I L .  M A X I M U M  M A X  I M u l l  
T E i l P .  ( " C )  TEMP. ( " C )  C O N T R .  % D I L .  % G .  N O .  

--__ 

__.-_ 

253 1.081 362 4 32 21 
1 

3 . 3  
3.3 

____ 
1 . 1  

p 
22.9 

25.7 11, 

51 . O  

' 0.H. 
-_I_ 89.9 4.0 -~ -_ __ __- 68.4 1.07 

58.0 0.92 94.6 4.7 A . D . B .  - 

58.4 0.93 94.6 4.7 D . B .  

/ 96.7 5.2 A . D . B .  
/ 

96.7 5.2 D . B .  

\ 100.0 6.7 A . D . B .  

100.0 D . B .  6.7 1 

Bi r  t le  y E ng in e e ring 
Sti l ictd~ery o l  G r e a f  West Sfeel  Industries 





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

C O R E  SA/ lPLC t :J?\:YS I s 
-___ - - ~  

DH - 129 - 1 0  Lab. _ _ _  N o .  8445 DATE : Feb- /77  t1OLE N O . :  c______ 

H E A D  R A ' ; I  A f d A L Y 5  I S 
I 

R . H .  % ASH % V.M. % F . C .  2 s .  '/b H . G .  I .  RE kt A R I< S 
i' 

0 . 7  .___-- 1 9 . 8  2 4 . 7  5 4 . 8  2 .66  82 A i r  D r i e d  B a s i s  
2 4 . 9  , 55.2  2 . 6 8  -- D r y  Basis 

$ 19.9 1 

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

P 2  D I L A T A T I O N  T E S T  
0 id 

SOFTENING t 4 A X .  D I L . MAX I MUM I l A X  I Mull 
T W P .  ( " C )  TEMP. ( " C )  CONTR. % D I L .  2 G .  N O .  

F . S .  I .  

9 .02 368 443 14 310 1 .092  
i 

17 FRACT I ON 

L 65M x 0 

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

' I  
A . D . B .  I 
D . B .  I 

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

i"' 

A . D . B .  .,-i 

1 . 4 0 - 1 . 5 0  

1 .50-1 .60  

+ I  .Go 

65.2 

7 . 3  i 

CUt1ULAT I \IE I 

. 

6 . 2  A . D . B .  

8 . 7  

2 0 . 0  D . O .  1 

Bi r t le  y Engineer ing 
Subrtriiary of Great Wecr S f e e l  lndusfries 



r 
I .- .- 

I 

Samp le  l den i i f i ca t i on  : 

S t a r t i n g  T e m p e r a t u r e  

V a x .  Di la ta t i on  Temp. oC:  

Con t rac t i on  "/" : 

D i la ta f i on  %:  

Fincl Tempera tu re  " C  : 

i 

! 
I 

i 
! 

I 
I 
! 

I 
I 

I 
! 

1 
I 

I 
1 



0 . 6  16.0 
16.1 

F . S .  I .  

9 

-_-I 
- _ _  

-_ - D I L A T A T  I O N  T E S T  __ -- P% 
011 

C,OI TEFI I t l L  M X .  D I I. . M A X  I tlUI4 i l A X  I i4Ui l  
1r;lf'. ( " C )  TCt4f ' .  ("C) C O t I T R .  7 U I L .  a G .  N O .  

-. 

.04 368 443 15 295 1.091 

P 1 I 
I I E A D  R A ' . ]  A ' I A L V O  I S 

s .  7 H . G .  I .  R E i 1A R K S 
A i r -  D r i e d  B a s i s  

25.5  58 .4  0.71 Dry B a s i s  

__I_ 

S I Z E / R A \ J  A : I A L Y S E S  

CUHUI.AT I V C  I 

R . : 4 .  2 AS11 % s .  3; w-r.  2 A s t i  2 I s .  % 

I. 

6 . 3  6 5 M  x 0 

I S I N i/, - r L 0 A T A N A L Y S I S :  \ / I t 1 '  x 651.1 I 
F" /j R . b l  . ?, \.IT . x: 

76.6 
76.6 

1 . o  
- 1 .I10 

1.40-1 .50 

1 .50-1 .60  

+ I  .Go 

0 . 7  5 . 3  
19.5 I 23.8  1 5 6 . 7  10.70 I 81.9 5 . 3  

2 . 2  0 . 7  
\ 

30.9 
31'1 I 2 . 2  

15.9 
15.9 

-___- 

0 . 7  
~~~ ~~ 

70.1 100.0 15.9 D .  B .  

t- 
Bir t le y E ng in e e ring 
S r i b c d r n r y  of Greaf West Sfeel  Industries 



I 
I 
I 
1 
I 

. .  
* !  

j 
1 

I 

I ! 
I 

I 

I 

, 

I 

j Da;e Title 
I 

I 



b 

I E L C O  1.1 I ;i I i l G  L T D .  

R . M .  % AS11 z 
23.0 

23.2 
. . ~ - ~  1 . o  

J 
,- V . M .  :; F.C. % s .  2 H . G .  I .  R E MA R I< S 

A i r  Dr i ed  B a s i s  25.2 50.8 0 .94  86 

25.5 , 5 1 . 3  0 .95  --  D r y  Basis 

\dT. 2 

66.9 

66 .9  

SIZE 
FRACT I ON 

R . t I .  !: ASH % \/.M. 8 F . C .  8 

1.9 4 .0  27.4 66 .7  
4. 1 27.fg 68 .0  

6 5 M  x 0 

1 i4: 1 1 .2 
1 .40 -1 .50  

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

CUt4ULAT I V E  I 
b T .  % R . M .  2 AS11 % s .  2 WT. ASH % s .  z 
89.8 1.9 23.4 0 .96  89.8 23 .4  0.96 A . D . B .  

89 .8  23.9 0 . 9 7  89.8 23 .9  0 . 9 7  D . B .  

10.2 1 .o  13.5 0 .92  100.0 22 .4  0 .96  A . D . B .  

10.2 13.6 0 .93  100.0 22 .8  0.97 D . B .  

.---.R_____ 

19.9 1 2 3 . 2  I 5 5 . 7  

20 .1  23.5 5 6 . 4  

S I P J ,  I/, - F L O A T A N A L Y S I S :  1 /4"  x 65f.i I 

0 .82  

0.83 

/ 
/ 

\ 

S .  G .  

71.3 5.0 A . D . B .  

71.3 5 .1  D .  €3. 

73 .8  5 . 8  A . D . B .  

73 .8  5.9 D . B .  

100.0 2 2 . 5  A . D . B .  

~ 

- 1 . / i O  

100.0 23.0 D . B .  
+ 1 ' 6 0  

26.2 2.1 69 .7  / \  
. .  / 

26.2 71.1 

1 C U I l U L A T I L E  1 

-_ 
P:: 
0 i.l 
'(IAL 

____ 

.05 

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

S0rTEP.l I NG t i A x .  D I L . r w x  I nu/ i  I I A X  I M1Jl1 
T C H P .  ( " C )  TEMP.  ( " C )  CONTR. 2 D I L .  2 G .  NO. 

368 436 17 2 73 1 .081 

C 0 11 P 0 S I 1' E I / L j ' '  x 6511 F L 0 A T S ',' 1.50 S . G . .  A . D . B .  . .  

F.S. I .  

9 

Bi r t l e  y Eng ineer ing  
Suhcidiary of Gwat West Steel Industries 
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I 
l i  E A D R A 'd A 1 1  A L V 5 I S ___ .___ 

, R . 1 1 .  A S 1 1  5 V.F.1. 2 F . C .  2 s .  ?; H . G .  I .  REl - fARKS * 
30.0 0.58 107 - A i r  D r i e d  Basis 52.6 16.5 

53.1 16.6 30.3 0.59 - - -  Dry  B a s i s  + 
___-- 0 . 9  

1 2 0 . 4  I 32.7 I 0.71 0.58 I D . B .  
U:,I"I x u 

A S k i  2 S. G. 

C U i l U L A T  I L E  

V . M .  % F . C .  !4 S .  W T .  2; ! A S H  2 

- I .40 

- 19.2 
20.0 

79.7 
81.7 

1.40-1 .50 
--__- ____ 

/I 29.6 6.6 A.D.B. 
\ / 

.. 29.6 6.9 D . B .  

/ \ 100.0 58.1 A . D . S .  

// \ 100.0 59.5 D . D .  

1.50-1 .60 

+ 1  .60 

S I b I ,  I< - F L 0 A T /I N A L Y S I S :  I / 4 l 1  x 6 5 M  I 

25.2 
25.2 

2.4 
2.4 

2.0 

2.0 

70.4 

70.4 

R . 1 4 .  :' 

4. 2 

4. I 

2.4 

- 
C 0 I1  P 0 S I 1 II 1 / ' 1 ' 1  x 6514 F L 0 A T S (J 1.50 S.G., A.D.B. 

-- 

r G - 7  D I L A T A T I O N  TEST 

I 8 1/2 1 .20 1 383 I 437 1 15 

D I L .  % 

b'irtle y Engineering 
S u h s i r i w v  o f  Gre.rf Wesi Stee l  lndusrrres 
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Date 

EUfiR DILATOMETE3 TEST L; 1 Drawn 
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.I 
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I 



f -  

I i L A D  R t 7 ' , /  A I I . J A L " 5  I S 

R. I .1 .  2 ,451-1 V . M .  k F .C .  2 s .  2 H . G .  I .  REMARKS 

-___-___  33.3 22.9 43.2 0.70 89 A i r  D r i e d  Basis 0.6 
33.5 23.0 , 43.5 0.7C -- D r y  B a s i s  i 

f 

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

1 / 4 "  x 6 5 M  

65M x 0 

-___ 
CUIIULAT I V C  I 

WT. 2 R . M .  '%, ASH 8 S. 8 N T .  2 ASH % s. 2 
87.2 2.1 34.5 0.70 87.2 34.5 0.70 A . D . B .  

87.0 35.2 0.72 87.0 35.2 0.72 D . B .  

12.8 0.9 19.3 0.92 100.0 32.6 0.73 
13.0 19.5 0.93 100.0 33.2 0.75 D . B .  

-__I_ ...---- _I____m___ 

A . D . B .  

7 -- 

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

. I 1  

- I .40 I=- 

3 80 437 17 137 1 .O57 

1.40-1 .50 k 
1 2.0 

1 .50-1 .60  1 2.0 

I I 

3.1 24.0 /I 57.6 6.2 A.D.B. 1 

/- 24.8 1 57.3 6.3 D . B .  

72.3 / \ 100.0 34.5 D.B. 
1.3 71.4 100.0 33.8 A . D . B .  

F.S. I .  

Birt le y Engineering 
S i i h c i d m y  of G r c d  WPSI  Steel Industries 





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

R . H .  8 A 5 l i  % V . M .  F . C .  8 s .  2 H . G .  I .  R E H A R K S  

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

1 . 1  58.6 16.7 23.6 0.61 65 
59.3 16.9 23.8 0.62 

____- - -  
+ i 

S .  G 

M A X .  D I  L .  M A X I M U M  
TCMP. ( " C )  T E M P .  ( " C )  C O N T R .  % C O A L  

27 

- 1 . 4 0  

__ 
MAX I Mull 
D I L .  % G. N O .  

172 1.062 
+ 

1 .40-1 .50 

1.50-1  .60 

+ 1  .60 

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

WT. '%, R . M .  !b 

15.8 1 5 * 9  I 3.0 +-- 
1.3 I 2.6 

2.3 l W 3  I 2.5 
2 - 3  
80.5 1.8 
80.6 I 

17.2 5.2 A . D . B .  

16.8 1 29.4 I 53.8 11.01 I 17.1 I 5.3 I D . B .  I 
I J 

A . D . B .  26.3 I\ 19.5 7.7 
\ 19.4 7.9 D . B .  

Bir t le y Engin e e ring 
Sithcidiarv of Great West Steel Industries 



! 
1 
I Date 



E L C O  t’i I I )  I !:< I.TD. 
-___. . 

R . M .  8 A S H  % V . M .  F.C. 8 s .  2 H . G .  I .  
1 . 1  45.4 25.0 28 .5  0 .36  59 

--  45.9 25.3 28.8 0.36 

R E I1 A R K S 

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

I S I Z  

NT. 2 
91.6 

91 .7  
100.0 

100.0 

S I Z E  
F R A C T l  ON 1 WT. 7, I R . 1 4 .  2 ASH % 5 .  2 

46 .4  0 .29  

46.9 0 .29  

4 4 . 9  0.31 

4 5 . 4  0.31 

1/4”  x 6 5 M  w 

SOFTENING M A X .  D I L .  14AXIMUM PIAX I MU11 
T E M P .  ( “C)  TEMP.  (“C) CONTR. % D I L .  % G .  NO. 

F . S .  I .  0 i\l 

6 1/2 .12  368 43 1 13 185 1.074 
* 1 

8 .4  11 .5  
6 5 M  x 0 

8.3 

E / R A L I  A i l A  

A S H  8 s .  2 

28.4 I 0 .55  

A . D . B .  

D . B .  

A . D . B .  

D .  B 

E 1 / 4 ”  x 6 5 M  F L 0 A T S @ 1 . 5 0  S . G . ,  A . D . B .  - 

I I P% I D I LATAT I O N  T E S T  

Birt le y Engineering 
S~~hrrrirary of Great Wsrt  Steel Industries 
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3lJ!+3 DiLATOMETES TEST I 1 Drawn 
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I .  

~- ~- ~~ 

t l E A D  R A ! /  A N A L Y 5  I S 

R . H .  8 A S H  5 V.M. 8 F.C. % s .  2 H . G .  I .  RE MAR KS.t 

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

1 .o 19.4 32.3 47.3 0 .90  74 
- -  + 19.6 32.6 47.8 0.91 

E L C O  / . l l P \ l b l L  LTD. - 

C O R E  S A M P L E  AI4ALYS I S 

rl 

Lab. N O .  8449 DATE : - Feb. /77  H O L E  N O . :  DH - - 3 -___- 

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

S .  G. b/T. R.M. % A S H  8 V . M .  8 F.C. S .  2 WT. 2 A S H  

67 .3  1.2 3.9 34.1 60 .8  0 .72  67.3 3.9 A . P . R .  

67 .3  3.9 34.5 61 .6  0 .73  67 .3  3.9 D. I ?  

- _-_ - 1 . 4 0  . 
-- - -__ __ __I 

4.3 1 .2  19.8 30.0 79.0 0.64 71 .6  4.9 A . D . B .  

4.3 20.0 30.4 49.6 0 .65  71.6 4 .9  D . B .  

4.1 1 .4  31.2 / 75.7 6 - 3  A . D . B .  

1.40-1 3 0  

\ / 
31.6 75 .7  6 .3  D . B .  

1 .50-1 .60  4 . 1  
v 

24.3 1 . 1  65 .5  / \ 100.0 20 .7  A . D . B .  

t 24 .3  66.2 / 100.0 20 .9  D . B .  
+ I  . 6 0  - 

.07  

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

362 42 8 17 174 

I 

C U M U L A T  I V E  

R.I .1 .  2 ASH 2 S .  % WT. % ASH % s .  2 

i 

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

F . S .  I .  I- 
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 .  M A X I M U M  ''" C O N T R .  l - ~ ~ ' 4 ~ r 1  G .  N O .  7 1.074 

Birt ley Engineering 
Subsidiary of Great West Steel lndusirier 
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HOLE NO.: DH - 130 - 4  . Lab. No. 8450 D A T E  : F e b .  /77  

t i E A D  R A ' d  A P I A L Y 5  I S 

R . M .  % A S H  % V . M .  Y& F . C .  % s .  % H . G .  I .  R E MARKS 

0.9 23.1 29.6 46.4 0.80 59 A i r  D r i e d  B a s i s  , 

23.3 29.9 46 .8  0 .81  -- Dry  B a s i s  

b' 

ASt-I 2 
CUMULAT I VE I 

S .  8 R T .  % I ASH % I s .  % 

S I Z  

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

368 434 

SIZE I FRACTION WT. % I R . M .  % 

MAXIMUM 
CONTR. % 

13 

6 5 M  x 0 w 
23.2 I 0.81 I 96.3 I 23.2 I 0.81 I A . D . B .  wqw A . D . B .  D . B .  

100.0 23.0 

17.9 I .0.89 I 100.0 1 23.2 I 0.82 I 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  

1.40-1.50 
2.1 

I +le60 128 .3  

A S H  % I \ I . M .  % I F . C .  % I  s .  % I-*/ 

1 C 0 14 P 0 S I 1' E 1 / 4 "  x 65r1 F L 0 A T S @ 1 . 5 0  S . G . ,  A . D . B .  

M A X  I riuti  
D I L .  X G .  N O .  

1.079 

Bi r t le  y Engineer ing 
Subsidiary of Grraf West Steel lndiisfries 
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s .  2 H . G .  I .  

0 .90  59 
0.91 -- 

REMARKS . 

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

D r v  B a s i s  

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

MAX I MUM 
C O N T R .  % 

22 

MAX I MU11 
D I L .  2 

170 

Lab. No. 8451 ~- DATE : __Feb. /77 
- __ D H  - 130 - 5 HOLE NO.  : _I_- 

1-1 E A D R A ';I 

31.5 

E / R A L I  A N A L Y S E S  S I Z  1- F R A C T  I ON 
R . M .  2 

0 .8  

WT. 2 

32.2 I 0.94 I 94.4 I 32.2 1 0.94 A . D . B .  94.4 
32.5 0.95 1 9 4 . 4  I 32.5 I 0.95  D . B .  94.4  

5 . 6  A . D . B .  

D . B .  

2 3 . 3  1.10 100.0 31 .7  0.95 
2 1 . 6  1 . 1 1  100.0 3 2 . 0  0 .96 

1 . 3  
5 . 6  

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

. 57.4 0 . 9  
- 1 . 4 0  

57.3  
4 . 1  0 .9  
4 .1  1.40-1.50 

D.13.  ___ 57.3  

19.7 I 29.7  50.6 I 1.03 1 61.4 I 5 . 6  I D . B .  

1.50-1.60 I-+ V 28.7 6 3 . 8  6 . 5  
77.9 100.0 32.2 

D . B .  

36.1 0 . 5  

+ l m 6 0  I 36.2 1 A . D . B .  

78.3 I 100.0 I 32.5 1 D . B .  

G .  N O .  4 
1.050 -.I 

Birt le y Eng in e e ring 
Sd)stdmry of Grcar West Sreel Industries 
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6 W I i R  DILATOMETER TEST i-i Drawn 



E L C O  M I I . 1 I t : G  _- L T D .  

CORE S A M P L E  - /\>JALYS I S 
Feb. /77 H O L E  N O .  : DH - 130 - 6 Lab. _- No. 8452 D A T E  : 

t I 

R.I.1.  8 A 5 H  V . M .  B 
1.2 8.2 32.2 

8 .3  32.6 

F.C. 8 s .  !% H . G .  I .  REMARKS ., 
69 A i r  ' D r i e d  B a s i s  58 .4  1.02 

59.1 1.03 --  D r y  B a s i s  

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

1.40-1 3 0  

1.50-1 .60 

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

, 2.2 0 .8  

2.2 

1 . 4  0 .8  

1.4 

- I .  40 l*k 90.8 

55.2 103.0 I 7.6 1 D .  B .  

5.6 0 . 7  1 5 .6  1 
* 

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

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

368 

I I I 

M A X .  D I L .  M A X I M U M  
T E M P .  ( " C )  C O N T R .  % 

42 8 16 

3.9 33 .3  61 .9  0.89 

__ 3.9 33.6 62.5 0 .90  

20.9 1 28.5 I 49.8 10.98 I 9 3 . 0  I 4 .3  1 A . D . B .  

21 .1  1 28.7 1 50.2 1 0 . 9 9  1 33.0 1 4 .3  I 
D . B .  32 .6  I 

54.8 1 I 100.0 I 7.5 1 A . D . B .  
I I \  I I I 

7 

P% 
0 id 

C O A L  

.06 

M A X  I MUl.1 
D I L .  2 

207 

G .  NO.  

I 
1.069 I 

Birt le y Engineering 
Siihctrilrary of Grret West Steel Industries 
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,- 
~~ 

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

R . M .  8 A S H  2 V.11. % F.C. % s .  2 H . G .  I .  RE / !ARKS 

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

0.9 20 .2  25.6 53 .3  0 .65 72 

20 .4  2 5 . 8  53.8 0 .66  - -  
# 

ELCO id I i I  I P I ' ;  i TI) .  ____ 
I .  

C O R E  SAt1PLF I : ; + / \ L Y S  I S - ____ 
HOLE N O .  : DH - I 3 0  - 7 Lab,No. 8453  D A T E  : F e b .  177  

0 Id 
SOFTENING M A X .  D IL .  MAXIMUM 
TEMP. ( "C)  TEMP.  ( "C)  CONTR. 8 

F .S .  I .  
M A X  I MUf4 
D IL .  % 

r 
7 

S .  G 

. i a  3 74 4 32 14  78 

-1 .40  

1.40-1 .SO 

1.50-1.60 

+ 1  .60  

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

4.9 30.2 64 .0  0.75 

4.9 30.5 64 .6  0.76 73.1 

19.1 23.5 56.5 0.70  

6 . 4  19.3 23 .7  5 7 . 0  0.71 

2 . 3  1 1 . 1  1 2 8 . 7  j 1 /l 81.81 6 . 7  
I I I I /  I I 

2 .3  I 1 29.0 81.81 6.7  

18.2 I 1 . 1  I 75 .5  I 1 100.91 19.2 
I. I I 

1 7 6 . 3  i / / '  I I 1 O O . O l  19.4 

A . U . 11 . 
D .  t i .  

A . D . B .  

D . B .  

A . D . B .  

D.0.  

A . D . B .  

D . B .  

. . . _- 

- 

- 
C 0 M P 0 S I 1- E 1 / 4 "  x 6 5 M  F L O A T S (4 1.50  S . G . ,  A . D . B .  __ - r i 

I P 2  I DILATATION TEST 

G .  N O .  

1.053 

Bir t le y E ng in e e ring 
Subsidiary of Grrat West Sleel industries 



P 
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E L C O  I l I N  I l l ( ;  L T D .  _____-- 
CORE SAMPLE i \ l iT\LYS I S 

HOLE N O .  : DH - 130 - 8 Lab. No. - 8454  DATE : Feb. 177 

R.14. % 
1 .3  

ASH 8 V.M. F.C .  8 s .  8 H.G.  I .  

15.0 27 .5  56.2 0 .46  101 
- - -  15.2 2 7 . 9  56.9 0 .47  

r 

WT. % 

83.0 

83 .0  

R.M. % 

1.2 

A S t l  % 

I 

CUMULAT I VI: I 

S .  % \.IT. 5 I ASH % I s .  % 

1 S .  G .  WT. % 

- 1 .40 

1.40-1 .50  

C U i l U L A T  I \IE 

R.M. 76 A S t l  2 V . M .  % F.C. 2 S .  WT. 2 ASH % 

I 

A . 1) . [I . 

D .14 .  

A . D . B .  

D . B .  

A . D . B .  

D . B .  

A . D . B .  

D . B .  

.- _- 

~--II 

1.50-1.60 

+1.60 

1 . 5  

15.0 1.5 

. /- I 
\ / 

29.5 84.9 4.0 

76.3 /."\ 100.0 1 4 . 7  

15.1 177.5 I/ 1 100.01 15.1 

-. - 

P 2  
0 id 

COAL 

I c 0 M 

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

G .  NO. 
SOFTEN I NG MAX.  D I L .  MAXIMUM 
TEMP.  ("C) TEMP. ("C) CONTR. % DIL. % 

- .  

t 

.03  

F . S .  I .  I ~~ 

3 74 419 21 96 1.038 1 8 l / 2  

Bir t le y E ng in e e ring 
Stlh~iri iary of Greaf West Steel Industries 
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Tii le 

ZU!<8 DILATOMEYER TEST 
Drawn I 



1 

I i E A D  R A ! I  A ' I A L Y 5  I S 

R . M .  b ASH % V . M .  % F.C. % s .  8 H . G .  I .  REMARKS ., 

A i r  D r i e d  Basis 
Dry Basis 4 4 .7  3 1  . 1  , 64 .2  0 .79  i 

0.9  4 . 7  30 .8  63 .6  0.78 77 
-- 

CUIlULAT I \,E 

WT. % A S H  2 
3 .0  A . D . R .  

3.0 D . H .  
I__...___ .~. 

95.1  

95.1 
--__ _I -- -- 

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

1 .o  

-~ ~~ 

3 . 0  32 .4  64 .6  

14 .1  27.4 57 .6  

14.2 27.6 58 .2  

25 .3  \ 

8 1/2 - 0 6  359 

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

CU14ULAT I V E  SIZE I 

FRACTION WT. % R . M .  2 A S H  % s .  2 WT. % A S H  % s .  !% 

9 3 . 4  1 . 1  4.7 0 .78  93.4 4 .7  0.78 

93.4 4 .8  0 .79  93 .4  4.8 0.79 

6 . 6  1.0 7.7 0.73 100.0 4 .9  0 .78  

6 .6  7.8 0 .74  100.0 5 .0  0.79 

1 / 4 "  x 6 5 M  
' 

65M x 0 

A . D . B .  

A . D . B .  

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

11.1". Z ~ A S H  2 I V . M .  21 F. C. 2 
3.0 32 .0  63.9 

S .  G .  WT. 8 5. % 

0 .70  95 .1  
- 1 .I40 0.71 95 .1  

2 . 2  0 .78  
1 . 4 0 4  . S O  2.2 0.79  9 7 . 3 )  3 . 3  1 D . B .  I 

' 0 . 5  

0.5 
1.50-1.60 

1 . o  2.2 1 100.01 4 .7  1 A . D . B .  I . 
+1.60 1 6 6 . 3  1 2 . 2  

I C 0 bl P 0 S I 1' E 1 / l t "  x 6514 F L 0 A T S @ 1 .50 S . G . ,  A . D . B .  
1--1 ! 

DILATATION TEST 

M A X  I l4Ut.t -I G .  NO. 
SOFTENING F . S .  I .  

A 1.071 
I 

428 1 13 

Birt le y Engineering 
Stibctdrsry ot Grret  West Steel Industries 
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- H E A D  R A ! I  / V I A L Y O  I S 

R . M .  2 A s t i  2 V . M .  % F . C .  2 s .  2 H . G .  I .  R E M A R K S  .t 

72 A i r  D r i e d  B a s i s  0.9 11.6 29.3 58.2 1 . oo  
D r y  Basis -- 11.7 29 .6  58 .7  1.01 d 

S I Z E / R A W  A t l A L Y S E S  

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

S .  G .  
CUf1ULAT I \/E 

A S H  2 V . M .  2 F . C .  2 S .  Z I N T .  2 I ASH 2 R . M . WT. 2 

81.5 
81 . 5  

9 . 4  
9 . 4  
2 . 5  

0. a 4 . 1  31.0 64.1 1 . 1 4  1 81.5 4.1 __--_ 
4 . 1  31.2 6 4 . 7  1.16 1 8 1 . 5  4 . 1  - 1 . 4 0  

1 . o  
1.40-1.50 --i A.D.B. 1 . 1  29.3 I \  I 
1.50-1.60 

2 . 5  D . B .  I 
I I I 

72.4 I I 100.0 110 .9  6 . 6  A . D . B .  I 1 .o  
+ I  .60 73.1 I// 1 100.0 11.0 D . B .  I 6 . 6  

C 0 t4 P U S I 1 L I / L I ' '  x 65t.I F L 0 A T S '2 1.50 S.G., A . D . B .  
~ _ _  

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

Birt lc y Engineering 
S i i h c i r l i a r y  of Grret West S:eel Industries 



TOP HALF OF PEA'CIL 

Title i 
RUX3 DILATOMETE2 TEST 

I 
i 
D:a wn 

I 

I 



r f  
t 

BOTTOM HALF OF PENClL 
c- 

I 

'itle I Daie 
I I 

1s'UI-fS DILATOMETER TEST I I 

I Drawn 

I I 



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

R . H .  8 ASH 5 U . M .  % F . C .  % s .  2 H . G .  I .  R E l 1 A R K S  4 

lo6 A i r  D r i e d  B a s i s  1.5 35.0 24.6 38.9 0.88  

35.5 25.0 39.5 0.89 --- Dry B a s i s  # 

H O L E  NO 

E L C O  f l l i J l ~ l G  L T D .  
__I_. .___ 

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

Lab. No. 8484 
_____.____I-- D H  - 1 3 1  - 1 ______ D A T E :  Feb-/77 

A . D . B .  

A . D . B .  

D . B .  1 

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

C U i l U L A T  I \/E 1 
b i T .  8 S .  G .  

40.6 

40.0  

6 . 7  

6 . 7  

-1 .40  

1.40-1.50 

1 .50-1 .60  

+ I  .60 

10.6 I A . D . B .  4 .5  
4 . 4  K A . D . B .  48.2 

48.9 40.6 I D . B .  

C 0 / l  P 0 S I 1' E ] / [ I"  x 6511 F L 0 i l  T S p 1 .50  S . G . ,  A . D . B .  
r v -  - 

D I L A T A T I O N  TEST 

b l A X .  D I L .  M A X  I MUM 
T E M P .  ( " C )  C O N T R .  2 C O A L  

F .S.  I .  
N A X  I MU11 
D I L .  % 1 G .  NO. I = 1.037 I 416 I 21 

Bi r t le  y Engineering 
S i i b w l i a r y  of Crr.rt Wesf Steel InduslrieS 
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f 

I H E A D  R A ! ,  A I I A L V O  I S 

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

A i r  D r i e d  Basis 
Dry  Basis 

1 . 2  10.1 34 .0  5 4 . 7  0 . 9 6  58 
-- 

A. 10.2 3 4 . 4  5 5 . 4  0 .97  

R . N .  r: 

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

CUI1ULAT I \/E 

A S H  '% V.M. 2 F . C .  2 S .  2 A S H  8 

1 

Pk 
0 id 

C O A L  

- 0 7  

S .  G .  

--__ 

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 .  M A X I M U M  M A X  I MU/1 
TEMP. ("C) T E M P .  ( " C )  C O N T R .  % D I L .  2 G .  N O .  

365 43  1 18 190 1 .074  

- 1.40 

1.40-1 .SO 

1.50-1 .60  

+ l  .Go 

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

WT. % 

90.6 

90.6  

5 .0  

5 . 0  

1.9 

1.9 

2 .5  

2 .5  

I A . D . 11 . 

- 
A . D . B .  

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

c 0 M 

F . S .  I .  

Ij__ 
Bir t le y E rig in e e ring 
. 5 1 1 I i ~ i d t m ~  o l  Grrat West Steel Industries 
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L G ~  No 

I 1 Daie Title 
I 

I 

i 
I 
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T 

R . M .  2 AS11 2 V . H .  2 F . C .  8 s .  ;; H.G. I .  R E i l A R K S ,  

59 A i r  D r i e d  Basis  10 .7  3 2 . 1  5 5 . 9  0 .90  

10.8 3 2 . 5  5 6 . 7  
--- 1 . 3  

D r y  Basis 0 .91  -- 

S I Z E / R A L I  A F J A L Y S E S  
1 

CUIIULAT I V E  I 
S I Z E  

F R A C T I O N  WT. X R . M .  ASH % s .  '%, \ J T .  % ASH %: s .  % 

9 2 . 6  1 . 2  10.1 0 . 9 7  9 2 . 6  10.1 0 . 9 7  A . D . B .  
1/4" x 651.1 - 

Y 9 2 . 6  1 0 . 2  0 . 9 8  9 2 . 6  1 0 . 2  0 . 9 8  D . B .  _ _  
7 . 4  1 .3  13.8 0 . 8 8  100 .0  -%-T-tTz==-- A . D . B .  

65M x 0 
* 7 . 4  14.0 0 . 8 9  100.0 10 .5  0 . 9 7  D . B .  1 

G .  NO.  4 

r S I N I< - F L 0 A T A N A L Y S I S :  1 / 4 "  x 651-\ 

C U / l U L A T I \ I E  

S .  G .  M T .  2 R . M .  < ASII 2 V.11. 2 F.C. 2 S .  2 L/T.  2 ASH 2 
17 . n R . 7 8 . 7  5 . 6  ---" - , , ~ -  __- 7 8 . 7  1 . 1  5 .6  34 .0  59.3 0 . 8 4  

__ ___ 
A . D . B .  

D . B .  

;:;; I i;;; i:; 7 8 . 8  5.7 34 .4  1 59.9 
-1.110 . 

14 .3  1 . 3  23.0 2 7 . 8  4 7 . 9  
14 .3  2 3 . 3  2 8 . 2  4 8 . 5  8 . 4  

1 .40 -1 .50  

3 .2  1 . 3  28.0 9 6 . 2  8 . 9  A . D . B .  

3 . 2  2 8 . 4  9 6 . 3  9 .1  D.B. 
\ f 1 S O - 1  .60 

. 3 . 8  2 . 4  40 .0  / I 100.0 10.1 A.D.B. 
41 .0  / 1 100.0  10 .2  D . B .  

+1.60 3 . 7  
A 

Birt le y Engineering 
Siit isiclir?rv o f  Grrat  West Steel Indrrstries 

C 0 t l  P 0 S I 1 E 1/11' '  x 65:I F L 0 A T S @ 1 . 5 0  S . G . ,  A.D.B. --___ 7 - v  

F . S .  I .  

4 1 /2  

Pa D I L A T A T  I ON T E S T  
O ibl 

COAL 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 flu11 
TEMP.  ( " C )  T E M P .  ( " C )  CONTR.  % D I L .  

.08 356 422 23 142 



RUHR DILATCMETES TEST 



f- H E A D  RA';! A N A L Y S I S  

- R . H .  8 ASH 2 V . M .  :g F .C .  % s .  $: H.G. I .  

1 . 2  34.1 2 3 . 8  40.9 0.58 76 

34.5 24 .1  41 .4  0.59 -- 

CORE SAHPLI: PtPIALYS I S -- 

F.S. I .  

7 1 / 2  

0 ;\J 
S O F T E N I N G  M A X .  D I L .  
T E M P .  ( " C )  T E M P .  ( " C )  

* 04 365 422 

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

S I Z E  
F R A C T  I ON 

RE MARKS _, 

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

CUEZULAT I V E  I 
NT.  % R . M .  % A S H  8 s .  B \.IT. % A S H  % s .  % 

I S . G  t------ 
- 1 . 4 0  

1 . 4 0 - 1  .SO 

1 1.50-1.60 

+ 1  .60 

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

2 . 4  

2 .5  

A S t l  2 V.M. 8 F . C .  2 

4 . 7  33.6 5 9 . 9  

2 0 . 2  28.6 49 .1  
2 0 . 6  29.2 50.2 

4 . 8  3 4 . 2  61.0 

I / I  

7 4 . 4  

s .  % 

0.82 
0.83 

0.75 
0.77 

2 

1 

CUi1ULAT I L E  

WT. 2 A S H  3 
53.1 4 . 7  A . 1) . n . 
52.9 4 . 8  D . P .  

5 6 . 6  5 . 8  D . B .  

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

56.8  5 . 7  A . D . B .  

A . D . B .  

A . D . B .  

D . B .  

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

MAX I MU11 

1.061 

Birt le y Engineering 
Siilicirlrary of Grrat WPSI  Stee l  Industries 



B' 

r 

I 

! 

I Tit le 

W % R  DILATOMETEF? TEST I 

1 Drawn f 



E L C O  M I I I  I i l G  L T D .  
L__ -. __- 

CORE SAMPLE -~ T,I.IALY S I S 

R . 1 1 .  % 

1 . 3  

Feb. /77 Lab. 1 4 0 .  8488 D A T E  : --_-- DH - 131 - 5 HOLE NO.:---__ 

A S H  % V . M .  % F . C .  % s .  % H . G .  I .  R E H A R K S  *' 

67 A i r  D r i e d  B a s i s  16.6 30.1 52.0 0 . 7 6  

16.8 30 .5  5 2 . 7  0 . 7 7  -- D r y  B a s i s  i 

C 0 /! P 0 S I 1 E 1 / 4 "  x 651.1 F L 0 A T S @ 1.50  S . G . ,  A . D . B .  

_I 

P% D I L A T A T I O N  T E S T  
F . S .  I .  0 id 

S O F T E N I N G  M A X .  D I L .  M A X I M U M  MAX I MUt1 
T E M P .  ("C) T E M P .  ( " C )  C O N T R .  2 D I L .  2 G .  N O .  

C O A L  

7 1 / 2  - 0 7  368 428 8 207 1.075 
b 

SIZE 
F R A C T  I ON 

6 5 M  x 0 

S .  G .  

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

- 1 . 4 0  

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

1.40-1.50 

1.50-1.60 

+ I  .60 

11.6 1 . 1  

11.6 

3 . 7  I 1.3  
3 . 7  I 

16.4 I 0.9 
16.6 1 

63.1 1 4 .3  
I I I I _ _ - _ _  

4.3 1 36.4 I 5 9 . 3  I 0 . 8 1  I 

D . B .  I 
A . D . B .  
L 

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

Birt ley Engineering 
Siibqirliary of Greet West Steel Industries 





r 
I I E A D  R A ' ; I  A N A L ' ! ! ,  I S  - 

F.M. % A514 % V.M.  5: F . C .  % s .  2 H . G .  I .  REHARKS _, 

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

D ry  B a s i s  

52.5 17.6 28.9 0.42 66  

53.0 17.8 29 .2  0.42 
--- 1 .o 

-- 
i 

42 5 16 159 1.062 

n 

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

CUMULAT I VE 

LIT . % R.M. % ASH % s .  % s .  % 
S I Z E  
FRACT I ON 

A . D . B  88.9 53.6 0.45 

0 .46  88 .9  5 4 . 4  0.46 

88.9 1 .4  53.6 

88.9 54.4 
1/4" x 65M D . B .  

1 1 . 1  I 1.2 I 36.7 I 0 .56  I 100.0 I 51 .7  10 .46  A . D . B .  

D . B .  6 5 M  x 0 
1 1 . 1  I I 37.1 I 0.57  I 100.0 I 52.5 10 .47  

S 1 N t i <  - F L 0 A T A N A L Y S I S :  1 / 4 "  x 6 5 M  

S. G .  

18.1 - 32.2 59.5 0.69 I_- ;:: 18.1 1 1 . 2  , ::; 1 31 .8  1 59 .2  1 0.68  

2 . 8  1 . 1  24.4 26.8 47 .7  0.62 20.9 10.0 

-1.40 

1.40-1  .50 
2 .8  1 I 24 .7  1 27.1 I 48.2 I 0 .63  1 20 .91  10.2 D . B .  

A . D . B .  

D . B .  

5 .0  1 1 .2  l-ml 15.2 
1.50-1.60 

A . D . B .  
+i .60 74.1 I I \ I  100.01 53.6 D.B  

~ _ _ _ _  - 

C 0 hl P 0 S I 1' E 1 / 4 "  x 6514 F L 0 A T S P 1 . 5 0  S . G . .  A . D . B .  

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

G .  NO. 

F . S .  I .  
SOFTEN I N G  
TEMP. ( " C )  

. 09  1 368 7 1/2 r 
Bir t Ie y E n  gin e e r in g 
.St thwIi . i ty  o f  Grr.il Wesl Steel Industries 
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E L C O  t/i I I1  I t l G  LTD. . 

-% 

CORE S A M P L E  ANALYS I S 

r 
I I E A D  R A ' L I  A N A L ? . ' )  I S 

R . M .  % A S H  % V . M .  4 F . C .  % s .  2 H.G. I .  REMARKS " 
1 . o  20 .5  28.0 5 0 . 5  0 . 7 2  6 1  A i r  D r i e d  Basis  ~ 

- -  

HOLE N O .  : DH - 131 ~___ - 7 Lab .  No. - 8490 D A T E :  F e b f j "  

D r y  E a s i s  2 0 . 7  2 8 . 3  51 .o 0 . 7 3  b 

CUIIULAT 1 \ /E 

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

3 4 . 3  5 9 . 7  0.82 71.3 5 .2  A . D  n .  
34.6 6 0 . 2  0 .83 7 1 . 3  5 .2  r) 13 

_____ 

--___-___I 

2 7 . 3  45 .9  0.60 8 1 . 4  7 . 8  A . D . B .  

2 7 . 5  46 .4  0.60 8 1 . 4  7 . 8  D . E .  

8 3 . 7  8 . 6  A . D . B .  

8 3 . 7  8 . 6  D . B .  
\ / , 

\ 100.0 19.0 A . D . B .  

100.0 19.1 D . B .  

S I "I< - F L 0 A T A N A L Y S I S: 114'' x 65M 1 

C 0 i.1 P 0 S I 1 E 1 / 4 "  x 65M F L 0 A T S 9 1.50  S . G . ,  A . D . B .  
I - 

P2 DILATATION T E S T  1 
F . S .  I .  0 id SOFTENING M A X .  D I L .  M A X I M U M  M A X  I M U t l  

TEMP. ("C) TEMP. ("C) CONTR. % D I L .  G .  N O .  
COAL 

7 .02 365 434 19 173 1 .074  
4 1 

S. G .  \JT. % R . M .  ?A ASH 2 

10.1 2 5 . 9  
10.1 26.1 

1 . 4 0 - 1 . 5 0  

I 2 . 3  1 1 .0  1 36.9 
1.50-1.60 

Bi r t le  y Eng ineer ing  
Siibcirii.wv of Great West Sfeel lnduslrrer 
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Lab. No. 8l.:90 
, , 
I 

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

Sample Ident i f icat ion : 

S ta r t i ng  Temperafure OC: 350 
I 
I 

i 
I 
I 
I 

i 
I 

F ina l  Temperature "c : 1 
I 

i 

I 

I 
Di la tat ion %: 

I 

1 

I 1 
I 

I 

I 
I 

i 
i 

I 
I 

1 
I 
I 

I 1 

1 
I 

I 
. I  

I 
1 

I 
Q E!"TT?LEy ELq<GjpdE.z;cT2s (GpJ?'pp,q) 

1 
I I 
Title 



E L C O  1.1 I i d  I : iG L T D .  - ._.-- 

C O R E  SAMPLE / ' ) i lALYS I S 

H E A D  R A Y  A N A L V : ~  I S  

R . M .  8 A S H  % V . M .  ?; F . C .  % s .  2 H . G .  I .  REMARKS , 

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

1 .o  14.2  31.1 5 3 . 7  0 . 6 9  66 
0 . 7 0  -- 

L 1 4 . 3  3 1 . 4  5 4 . 3  d 

~ ~ 

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

C U M U L A T  I VE S I Z E  
F R A C T  I ON WT.  2 R . M .  8 ASt l  8 S .  8 \JT. '%, A S H  '%, s .  8 

1/4"  x 6 5 M  
9 3 . 3  1 4 . 0  0 . 6 9  0 .69  

65M x 0 

A . D . B .  

A . D . B .  

D . B .  

6 . 7  1 . 1  13 .5  0 . 7 8  1 0 0 . 0  13 .8  0 .69  
100.0 14 .0  0 .70  

S .  G .  

c 6 . 7  13 .7  

- 1 .40 

0 . 7 9  

1.40-1 .50 

P 2  
0 id 

. 0 3  

1.50-1 .60 

~ ~~ ~ 

D I L A T A T  I ON TEST 

M A X  I M U f l  S O F T E N I N G  MAX.  D I L .  M A X I M U M  
T E M P .  ( " C )  T E M P .  ( " C )  C O N T R .  2 D I L .  2 G. N O .  

365 434 5 186 1 .089  

+1 .60 

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

C U I l U L A T  I \/E 
WT. % R . M .  % ASH '% V.M. 8 F . C .  3 S .  % WT. X ASH % 

A . I1 . t i  . 7 9 . 3 .  1 .3  3.5 3 3 . 7  6 1 . 5  0 . 8 4  79 * 3 3 .-L .-. 

7 9 . 3  3 . 5  34.1 62 .4  0 . 8 5  7 9 . 3  3 . 5  D . l i  
__-____ 

3 . 5  1 . 1  25.1 27.1 4 6 . 7  0 .76  82.8 4 .4  A . D . B .  

3 . 5  2 5 . 4  2 7 . 4  47 .2  0 . 7 7  83.8 4 . 4  D . B .  

4 . 8  1.3 3 3 . 8  \ 8 7 . 6  6 . 0  
4 . 8  34.2 8 7 . 6  6 .1  D . B .  

A . D . B .  
\ / 

/ \ 100.0 13 .2  A . D . B .  
1 2 . 4  1 . 2  64 .1  ,/' '\ 

12 .4  6 4 . 9  / 100.0 1 3 . 4  D . B .  

C 0 M P 0 S I 1' E 1 /411  x 6 5 ~  F L 0 A T S @ 1 . 5 0  S . G . ,  A . D . B .  i--- 
F . S .  I .  

.;1. 
BirtJe y Engineering 
Si,Dc,d,ary of Grcal West Stre /  Induslries 
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RUI-IR DILATOMETEF? TEST 



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

R . 1 4 .  8 A 5 t i  % v . r i .  B F . C .  8 s .  8 H . G .  1 . .  R E  MARKS 

---- 24.0 23.1 52.1 0 .62  78 A i r  D r i e d  Basis 0 .8  

L D r y  B a s i s  24.2 23 .3  52.5 0 . 6 3  -- > 

E L C O  I.:IIIIfJG L T D .  -__ -__-- 

CORE SAMPLE A N A L Y S  I S 

r 

D H  - 132 - 1 Lab.  No. 8492 DATE : F e b  - / 7 7  HOLE N O .  : ____~- 

C 0 i.1 P 0 S I 1 C 1 / 1 ~ "  x 6511 F L 0 A T S 43 1 . 5 0  S.G., A . D . B .  
I__---_ 

_I__ I 
D I L A T A T  I ON T E S T  P 2  

F.S. I .  D id 
COAL 

S O F T E N I N G  M A X .  DIL. MAXIMUM N I X  I MUr1 
TEMP. ( " C )  TEMP. ( " C )  CONTR. 2 D I L .  8 G .  NO. 

9 I04 37 1 42 8 15 135 1.060 
b 

.L 

- 1  S . G .  

- 1 . 4 0  

1 .40 -1 .50  

1 .50-1 .60  

1 + 1 . 6 0  

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

WT. 2 

68.3  
68.2 

3 .9  
3 .9  
2 . 1  

2 . 1  

2 5 . 7  
25.8 

Bir t le y E rig iri e e ring 
S i i l i ~ r r i i a y  o f  Grear West Stee l  Induslrres 





n 

R . M .  2 
2 . 2  

r 

A 5 l i  2; V . M .  Y; F . C .  2 s .  8 H . G .  I .  R E I I A R K S  r, 

25.0  24.1 4 8 . 7  0 .74  92 A i r  D r i e d  Basis 

D r v  B a s i s  25 .6  2 4 . 6  4 9 . 8  0 .76  - -  

ELCO I I I ? i l i l i ;  L T D .  - ____- 

CORE S A M P L E  AVALYS I S 

C U I l U L A T I  LE 
W T .  8 A S H  % 

6 6 . 2  3 . 4  A . D . R .  

65 '8  6 9 . 2  4.1 3 ' 5  I A . D . B .  

~ 

O . I { .  -__- .- 

ASH % 

3.4  
3 . 5  

1 8 . 9  
19.1 

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

\ / . M .  % F . C .  2 
28.0 6 5 . 7  
28 .8  6 7 . 7  
2 3 . 7  5 6 . 2  
2 4 . 0  5 6 . 9  

5. G .  

C 0 P\ P U S 1 1 E 1 /4"  x 6 5 M  F L 0 A T S @ 1 .50  S.G., A . D . B .  .- 
PS 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 .  M A X I M U M  M A X  I MUf1 
T E M P .  ("C) T E M P .  ( " C )  C O N T R .  % D I L .  2 G .  N O .  

F . S .  I .  0 i4 

a 1 / 2  .05 368 425 16 I59 1 .062  
J 

- 1 . 4 0  

1 .40- 1 .50 

1.50-1.60 

+ 1  .60 

S I N ' K  - F L 0 A T  A N A L Y S I S :  1 / 4 "  x 6514 I 
I 

WT. 2 I R . M .  8 

6 6 . 2  I 2 . 9  

6 5 - 0  3.0 /i.l 
I 

3.0 I 

s .  5 
0 . 9 2  
0 . 9 5  
0 .73  
0 .74  

I I 

27.1 h 27.1 
2 7 . 6  

7 6 . 5  
77 .5  

::; 1 D . B .  { 
A . D . B .  

I I 

70.71 4.8  I D . B .  

100.01 25 .4  I A . D . B .  I 

Birtle y Eng ine  c r i n g  
Stibsidiarv of Great Wesf Stee l  Indcrsfries 
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E L C O  i4IIIliJG L T D .  
L___-- ___ 

CORE S A l l P L E  A N A L Y S  1 S 

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

CUI4ULAT I VE S I Z E  i 

F R A C T I O N  U T .  2 R . M .  % A S H  8 S. % WT. % A S H  % s .  % 

I i  E A D R A !.I 

____- 
53.6  17.7 2 8 . 7  

1 /4"  x 6 5 M  

H . G .  I .  I REMARKS ,I 1 

I 82.5 2.2 57 .0  0.70 82 .5  57 .0  A . D . B .  

82 .4  5 8 . 3  0.72 82.4 58.3 0.72 

A i r  D r i e d  Basis *I _": l v i  

17 .5  1 1 . 1  
65M x 0 

31 .O 0 .96  100.0 52.5 0 .75  A . D . B .  

2 . 7  

2.5 

20.6 24.5 54 .9  

1 .2  28.0 

1 S. G .  

1.15  

/ 

\ 

S I N ' I <  - F L 0 A T A N A L Y S I S :  1 / 4 "  x 651-1 I 

3 1 . 7  6 . 8  D . B .  

3 4 . 7  8.1 A . D . B .  

34.2 8.4 D.B. 

100.0  56.2 A . D . B .  

- 1 . 4 0  

100.0 

1.40-1.50 L= 
57.5 D . B .  

1 .50-1.60 

+I . 60  

2.5 

65.3 1 .4  

F .S.  I .  

8 1/2 

65 .8  1 1 83.0 I 

P 2  D I L A T A T I O N  T E S T  
0 id 

C O A L  S O F T E N I N G  M A X .  D I L .  I I A X I M U M  MAX I MU11 
T E M P .  ( " C )  T E M P .  ( " C )  C O N T R .  % D I L .  2 

. 03  371 431 15 210 

C 0 tl P 0 S 1 1. E I / V '  x 65iY F L 0 A T S 0 1.50 S . G . ,  A . D . B .  
77 

G .  N O .  J 1 .O69 
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ELCO I I I t ~ l i i G  - -  L T D .  

CORE SAI lPLF  -- ANALYS I S - 

1 1 E A D  R A ! /  A N A L Y ( ,  I s 
H . G .  I .  R E  MAR I< 5 

R.11. 8 A S H  2 V . M .  >: F . C .  8 s .  2 
I 

85 A i r  D r i e d  B asis 0 . 8  3 2 . 3  21 .1  4 5 . 8  0 . 6 8  
Dry  B a s i s  32 .6  2 1 . 3  46.1 0 . 6 9  -- d 

c 

C 0 M P 0 S I 1 E 1/4"  x 65M F L 0 A T S 5) 1 .50  S . G . ,  A . D . B .  

I' 2 D I L A T A T I O N  T E S T  
F . S .  I .  O iJ 

COAL SOFTENING N A X .  D I L .  I l A X l M U M  MAX I I IUt1 
TEMP. ( " C )  TEMP. ( " C )  CONTR.  % D I L .  2 G .  NO.  

Birt le y Engineering 
S l / l J s r r h r v  of Gwat West Steel Industries 

9 -05  3 74 437 13 2 2  1 1 .074 





ELCO / . l l > l i t i G  L T D .  ___ --__ 

C O R E  SAMPLE I \ N / Z L Y S  I S 

I I E A D  R A ' ; I  A I . I A L \ ! ! >  I S 

R . M .  8 A S H  2 V . M .  5 F . C .  8 s .  2 H . G .  I .  R E  MA I? I( S -' 
0.6 30.4 1 9 . 7  4 9 . 3  0 . 7 2  81 A i r  D r i e d  Basis 

D r y  B a s i s  -- 6 30.6 19.8 49.6 0 .72  

C 0 i.1 P 0 S I 1 E l / f ~ "  x 6 5 M  F L 0 A T S @ 1 . 5 0  S . G . ,  A . D . B .  
~ 

-- PZ D I L A T A T I O N  TEST 
F . S .  I .  0 i\l 

S O F T E N I N G  I I A X .  D I L .  M A X I M U M  M A X  I MUl l  
T E M P .  ( " C )  T E M P .  ( " C )  CONTR. % D I L .  8 G .  NO. 

C O A L  

8 .04  368 43 1 19 157 1.065 
i 

17 F R A C T  I ON 

1 / 4 "  x 65M I=- 
8 6 5 M  x 0 

S I Z  

\.IT. 2 R . M .  2 

92.3 

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

64 

Bir t le y E rig in e e ring 
Si~bsrdrary of Greaf  West Sfeel Industries 
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CORC SAMPLE _ -  r\ i lALYS I S 

P.M. % ASH 3 V . M .  :: F . C .  % s .  2 H . G .  I .  

0 .9  32.4 19.3 47.4 0.98 100 -~ 
--- 32.7 19.5 47 .8  0 .99  

Lab. No. 8497 D A T E  : Feb. /77 - DH - 132 - 6 HOLE N O . :  ~ 

REMARKS _, 

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

rb 

S I N ' K  - F L 0 A T A N A L Y S I S: 1 /4"  x 6 5 ~  
C U I l U L A T  I \IE 

WT. 2 2 . M .  ?A A S H  b \ / . M .  % F . C .  S .  2 WT. 2 A S H  2 
A . P . R .  3 . 6  25.5 68 .5  0.90 47.1 3 . 6 _ _ ~ _ _ _  ___  

46.9  3 .7  26 .1  70.2 O * Y 2  46 * 9 -3 -e-7  r) - 14 ___ 
47 .1  ~ 2 . 4  

3 . 5  1.3 17.2 21.0 60.5 0 .84  50.6 4.5 A . D . B .  

3.5 '71 21.3 61.3 O e 8 5  50 .4  4 . 7  D . B .  

2 .0  1 . 1  25.4 52.6 5 .3  A . D . B .  

2 .o 25 .7  52.4 5.5 D . B .  
\ / 

47.4 1.4 72.6 / \ 100.0 37.2 A . D . B .  
, 

47.6  73 .6  ,/ 100.0 37.9 D . B .  

t 

C 0 M P 0 S I 1- E 1 / 4 "  x 6514 F L 0 A T S 0 1 . 5 0  S . G . ,  A . D . B .  
__.-- ___ 

PZ D I L A T A T I O N  TEST 

S O Y T E N  I N G  M A X .  D I L .  M A X I M U M  MAX I MU11 
TEMP. ("C) TEMP.  ( " C )  C O N T R .  % D I L .  8 G .  N O .  

F . S .  I .  0 i\l 

8 1/2 .03 377 428 16 8 7  1.045 
i i 

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

C U M U L A T  I VE I 
S .  % WT. 8 ASH % s .  2 

r' 1 S. G .  

L - 1 . 4 0  

1 . 4 0 - 1 . 5 0  I-- 
1.50-1.60 I--- - 

Birt le y Engin e e ring 
SiiliTidiarv o l  Grr.rr West Steel industries 
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C O R E  SAHPLE A?J/'\LYS I S 

I i E A D  R A ' : I  A t 4 A L Y 5  I S 

F.I.1. 8 A 5 l l  % V . 1 4 .  2 F . C .  8 s .  2 H . G .  I .  R E I 1A R K S ,? 

93 A i r  D r i e d  B a s i s  0 . 9  1 4 . 4  22 .9  61 .8  0 .63  
14.5 23.1 62 .4  . 0.64  -- D r y  Basis 9 

HOLE N O . :  DH __ - 132 - __ 7 Lab.  N O .  . 8498 DATE : Feb. /77 

S I Z E  
F R A C T I O N  WT. 8 R . M .  ?, ASt I  8 s .  8 

1 / 4 "  x 65M 

I I I I 

14.4  0.63 ' 

8.8  
65M x 0 8.8  

L Y S E S  
I 

CUFIULAT I V E  

s .  2 

-__D 

0 . 7  1 5 . 3  0 .60  100.0 14.5 0 . 6 3  
15.8 0.60 100.0 14.6 0 .63  

s .  % 

0.74 

0.75 
0.56 

0 . 5 7  

I S I N ' K  - F L 0 A T A N A L Y S I S :  1 /4"  x 6514 

C U l t U L A T I  \IE 

WT. 7; ASH 

73.8 5.2 -. 

73.7 5 . 3  
82.8 6 . 6  
82.8 6 . 8  

A . D . B .  

A . D . B .  

D . B .  

/ 86.6 
86.6 / 

/ \ 100.0 

\ 100.0 

WT. ' 2  

- 1 .40 

7 . 6  
7 .7  

14.4 
14.6 

I I 13.4  

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 .  
-.__ 

P 2  D I L A T A T I O N  T E S T  
F.S. I .  0 id 

SOFTEN I NG M A X .  D I L . M A X  I M U M  M A X  I MU11 
TEMP. ( " C )  TEMP. ( " C )  CONTR. 2 D I L .  8 G .  NO. COAL 

a .14 380 434 1 1  106 1.056 
c 

R.M. 8 A S H  % 

1.5  5 . 2  
5 . 3  

1 . 1  18.3 
18.5 

1 . 0  I 58.6 
I 59.2  

2 1 . 4  1 6 0 7  

A . P . D .  
- -. . - . ___. 

A . D . B .  

A . D . B .  

A . D . B .  

D . B .  ~ 1 

Birt le y Engineering 
SiiDstdrsry o f  Grr.rt West Steel lndiistrtes 
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I I E A D  R A ! J  A N A L V 5  1 S 

RE MAR I< S*' R . M .  8 ASH % V . M .  :1: F.C.  % s .  % H . G .  I .  

0.8  6 2 . 8  1 3 . 4  2 3 . 0  6 7  A i r  D r i e d  Basis  
Dry  Basis 6 3 . 3  1 3 . 5  2 3 . 2  # 

- -  

_ _  

F . C .  2 

6 7 . 6  
6 8 . 8  

52 .3  
5 3 . 0  

CUI lULAT I \IE 

S .  % WT. 5 A S H  

16.1 4 . 4  A.1, n .  1 .02  

16 .0  4 . 5  1 .04  

0 . 8 9  17 .5  5 . 9  A . D . B .  

- - . -- - - __ 
D .  I( 

-- -- __ 

0.90 17 .4  6 . 0  D . B .  

18 .7  7 . 4  
18 .6  7 . 5  

\ 100.0 63 .5  
\ 100.0 6 4 . 4  

A . D . B .  

D . B .  

A . D . B .  

D . B .  1 

F . S .  I .  

a 1 1 2  

P 2  D I L A T A T I O N  TEST 
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 /iuri 
G .  N O .  TEMP. ( " C )  TEMP. ( " C )  CONTR. 2 D I L .  2 

.02 371 437 21 206 1.071 

ELCO 1 1 1 ~ J  i ' J G  L T D .  -___ _-__- 

CORE SAI.1PLE ANALYSIS 

i 1 

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

I F R A C T I O N  

- t- S I N ' K - F L O A T  A N A L  Y S I S :  1 /4"  x 65t1 

1 S .  G .  WT. 2 R . M .  2 ASIH 2 V . M .  2 

27.2  
2 6 . 7  

2 3 . 7  
24 .O  

4 . 4  
- 1 . 4 0  L 16.1  

16 .0  
1 .4  
1 . 4 

1 . 8  

4.5 
2 2 . 7  
23 .O 

1 . 3  

I . 2  2 9 . 4  
2 9 . 8  

1.3 
1.50-1.60 

1 . 2  

1 . 3  7 6 . 4  8 1 . 3  
8 1 . 4  I +1 .60  7 77.4  

Bi r t le  y Eng ineer ing  
Siihrrrlrarv of Great Werf S f e e l  lndusfrres 
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1 "/o 

I I ,  I300 , J ; ' ;  i Clien;: ELCO M I N I N G  LTD. 

8499 Feb. 28 ,  1977 
-- ~ I i i t ! , i f ~ '  

i Lcb.  SO. DG;e 
, I !  / ; :  - ' ,  - -j- - - - ' _  - .- '_'-/_ -1- - .- -_ /_ '_ I_  '1 

I 
I 

, ,  

Samp le  1lcniif ici; i ion : 

S ra r t i ng  Tempeiaiu;e "C:  

Softening Tempeiaiure "C:  

Mcx. D i l a ta t i on  Texp. "C: 
Cont rac t ion  "/" : 

D i la ta t i on  %:  

F ina l  Ternpera:ure "C : 

I 

I 

! 

I 

I 

I 

! 
! 

, 

Dare I 

1 Orcwn 
I 

I _. 

! 
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37.1 1 16.4 

R . M .  % 
0 .8  

I Dry Basis -- 46.5  1 0.51  1 

I {  E A D R A ! . i  A :I A L Y 0 I S 

s .  2 R E I l A R K S  t' 1 F . C .  b 1-1 H . G . I . !  ASH Z 1 V . M .  

4 

ASH 2 

4 . 4  

4 . 5  
- - -- 

I_-__ 

6 . 0  
6 . 1  

7 .1  
7 . 3  

36 .8  

A . n . . 

I) . I{ . 

A . D . B .  

D . B .  

A . D . B .  

D.B. 

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

~ .-- 

S O F T E N I N G  M A X .  D l L .  
TEbIP.  ("C) 1 T E M P .  ("C) 

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

H A X I M U M  
C O N T R .  2 I :;i"if';'' 1 G .  N O .  

I x 
39.4 

1 3 . 2  

13.2 
3 . 4  
3 . 4  

44 .0  
4 4 . 0  

- 1 . 4 0  
. 

1.40-1 .50 

1 .50-1 .60  

b 
+ 1 . 6 0  

1 . 7  

Y S I S: 1 / 4 "  x 65h1 

C U L l U L A T  I \ / E  

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

5 2 . 6  
52 .6  e 100.0 

\ 100.0 

~ 

38.2 1 A . D . B .  

38 .7  1 D . B .  

1 -u_- 

C 0 11 f' 0 5 I 1' L l / l i ' '  x 65M F L 0 A 1 S ii! 1 . 5 0  S . G . .  A . i T /  
D I L A T A T  I ON T E S T  

I 1 r- I 

3 8 3  1 431 I 38 1.026 

Birtle y Engineering 
Sithctr l ra ty  o f  Grr.71 Wecl S r e d  Indusrries 
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I 1  E A D R A ! I  

R . M .  A S H  V . M .  % F . C .  % 
0 .9  25.0 17.7 56 .4  

25.2 17.9 56 .9  

~ - __ 

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

C U I l U L A T  I VE I 
S I Z E  
FRACTION WT. '% R . M .  X ASH ?, s .  % WT. ASH 2 s .  2 

86.7  1.8 26.1 0.52 8 6 . 7  26.1 0.52 A . D . B .  

86.6 26.6 0.53,--- 86.6  26.6 0.53 
1 /4"  x 6 5 M  . D.B. - 

13.3 1 .o  15 .4  0.62 100.0 24 .7  0 . 5 3  A.D.B. 
13.4 15.6 0 .63  100.0 25.1 0 .54  D . B .  

65M x 0 

H . G .  1 .  RE / \ A R K S  

A i r  D r i e d  B a s i s  
0 .59  D r y  B a s i s  

* 

f l  

S I El ,K  - F L 0 A T 

S .  G .  WT. 2 R . M .  2 A S H  % 

57.1 1.9 4 .7  
57.0 4 .8  

10.5 1.3 13.9 
10.6 14.1 

- 1 .40 

1 .do-1  .SO 
-- 

3 . 4  2 .1  23 . o  
1.50-1.60 

3 .4  23.5 

29.0 1.7 73.0 

+ l a 6 0  29 .0  7 4 . 3  

V.E.1.  2 -I C U M U L A T  I V E  

F . C .  2 S .  2 W T .  2 I A S H  !k 

A .  I,. [ 1 .  

D . V .  

A . D . B .  

D . B .  

A . D . B .  

D . B .  

A . D . B .  

D . B .  

___ . - __ 
-_ _- _I_ 

C 0 M P 0 S I 1' E 1 / 4 "  x 65M F L 0 A T S [J 1.50 S.G., A . D . B .  , ~ _ -  

P "/, D I L A T A T I O N  T E S T  

S O \ - T E N I N G  N A X .  O I L .  I l A X I M U M  M A X  I MU11 
T E M P .  ( " C )  T E M P .  ( " C )  C O N T R .  ?, D I L .  2 G .  N O .  

F . S .  I .  0 Id 
C O A L  

4 .01 395 --  16% @ 434" - -  -- 

r' i 

Birt le y Engineering 
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E L C O  1 1 1 1 1  I i i G  L T D .  __ ~ 

H . G .  I .  
86 

R . H .  ASH % V.M. X F . C .  % S .  % 
3.5 28.9 17.9 49.7 

- -  29.9 18.5 51.6 

f 

RE MAR IKS 

A i r -  D r i e d  Basis 
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 " ~ 6 5 F 1  
C U I 1 U L A T I  \ /E 

S .  G .  WT.  2 R . M .  :< A S H  2 \ I . M .  % F . C .  % S .  % WT. b ASH 2 
55.8 5.4 4.9 21.8 67.9 0.84 55.8 4.9 l 7 . P  n .  
54.8 5.2 23.0 71.8 0.89 54.8 5.2 0 . I{ 

__ . -_ _. - 

- _ _ _ _ _ _ _ _  
- 1 . 4 0  

5.9 2.7 16.5 19.4 61.4 0.66 61.7 6.0 A . D . B .  

5.9 17.0 19.9 63.1 0.68 60.7 6.3 D . B .  

3.7 2.6 26.6 \ 65.4 7.2 A . D . B .  

1.40-1.50 

\ / 27.3 64.5 7.6 D . B .  
1.50-1 .60 3.8 

- 
/ \ A . D . B .  34.6 1.5 73.9 100.0 30.3 

35.5 75.0 / 100.0 31.5 D . B .  

C 0 M P 0 S I 1 E I / / + "  x 65iY F L 0 A T S GJ 1 . 5 0  S . G . ,  A . D . B .  ---___- 
- P%, D I L A T A T I O N  T E S T  

S O f T E N l N G  M A X .  D I L .  H A X I M U M  M X  I MUt1 
T E M P .  ( " C )  T E M P .  ("C) C O N T R .  % D I L .  T: G .  N O .  

F.S. I .  0 id 

6 .05 392 -- 12% @ 434" -- -- 
i L 1 1 

Bir t Ie y Engin e e ring 
S i i b ~ d r n r v  of Greet West Steel Industries 
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I 
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i Drawn 
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I 



E L C O  M I f d I i 1 G  LTD. _____ -~ _--- 

H E A D  R A ! I  A N A L \ ! ! ;  I S 

j7.M. % A S H  2 V . M .  X F . C .  b s .  2 H . G .  I .  RE I111 R I< S 

, 0 . 6  23.6-___- 17.8 58 .O 0.58  75 A i r  D r i e d  Basis  

c 2 3 . 7  17 .9  58.4 0 .58  -- Dry Basis 2 

r- 

C 0 11 P 0 S I 1. E 1 / 4 "  x 65M F L 0 A T S 0 1.50 S.G., A . D . B .  - 
P ';; DILATATION TEST 

F . S .  I .  0 id 
C O A L  SO[-TEN I NG M X .  D I L .  r i A x i M ~ ~  M A X  1 MUf1 

7 E M P .  ( " C )  TEMP. ( " C )  C O N T R .  % DIL. % G. NO. 

4 1 /2  .06 395 - -  13% @ 428" -- -- 
i 

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

A . D . B .  

A . D . B .  

D . B .  

S .  G .  

-1.110 

1 J t O - 1  3 0  

1 .50-1 .60  

+ I  . 6 0  

r 
Bir t Ie y E ng in e e ring 
S i i b c i r i i n r y  of Great West Stee l  Industties 



I 



Fj..W.% 

0.7 
- -  

S .  G. -- 

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

19.3 23.8 56.2 0.61 99.0 A i r  Dried Basis  

19.4 24.0 56.6 0.62 - - -  Cry Basis 

-1 .40 

l l _ _ ~ _ _  

I .I 

SIZE / RAW ANALYSES 

Wt. % R.M.% Ash% S. % - -  

.- 4 
L 

I 

Size  CUWv"JLAT1VE 
Wt. % Ash% C .  % Fraction 

d 

91.5 0.6 20.2 0.62 91.5 20.2 0.62 A.D.B; 

I 

X X 6 5  - -  
91.5 - -  20.4 0.62 91 .5 20.4 0.62 D.B.  

8.5 0.6 12.3 0.62 100.0 19.5 

L 8.5 - -  12.4 0.62 100.0 19.7 0.62 D.B. 

A .  0.8. 0.62 6 5 x 0  

.40-1 .50 

V.M.% F . C %  S . %  - ~. "/o A s h %  

30.3 63.5 0.64 66.5 5.4 

30.5 64.1 0.64 66.5 5.4 

25.1 59.7 0.59 75.6 6.4 

25.4 60.3 0.60 75.6 6.5 - 

- -  - -  - -  78.8 7.2 

- -  - -  - -  78.8 7.2 

- -  - -  _ _  100.0 19.9 

- -  - _  - -  100.0 20.0 - 

I .50-1 .60 

66.5 

56.5 

9.1 
9.1 

3.2 

3.2 

21.2 

21.2 
1_ 

$1.60 
ab 

0.8 5.4 

5.4 - -  

1 . o  14.2 

14.3 

1 . 1  24.3 

24.6 

0.7 67.2 

67.7 

- _  

_ _  

- -  

SINK - FLOAT AN -l---r- 
4LYSIS: v' x 65 M. 

1 C u  mu1 at  ive 

A.D.B.  

D .B .  

A . C . E .  

D.B. 

A.D.B. 

D.B.  

A .D.B.  

D. 8. 

I .-- ---__ -__ _______ 
C:OMPO';ITE Jg'' x 65 m F L O A T S  @ 1 .50 S . G . ,  A.D.B, __ ______ . - - __ 

DIILATATICN TfISTS 

f tS .1 .  Sof ten ing  Max.  Di l .  M a x i m u m  M a x i m u m  Coal 
Tc>mp. (OC)  Temp. (*C) Contr. % DiI .  % G. No. 

---_I___ - - - -  

0.045 



Warnock Hersey Professional Services Ltd. 

F;.M."/O 

0.7  

--- 

CORE S P W I ' L E  ANALYSIS E L C O  MINING LTD.  . .- 

Ash% V . M . %  F . C  % s.% H. G. I .  REWARKS" 

33.4 

33.6 22.6 

22.5 46.0 0.86 92.7 A i r  Dried Basis 

46.4 0.86 - - -  D r y  Basis 

Hole No. 1 DH 133 - 2 Lab. No. : 77 - 3067 Date. March 28, 1977 - - -. - 

4 

Wt. % R . M . %  
Size 

Fract ion 

88.6 0.6 

88.6 -- 

11.4 0.6 

2 x 6 5  - -  

65 x 0 - -  

HEAD RAW ANALYSIS I 

CUb'ULATIVE 
A s h %  S.  % - -  

Wt. % A s h %  S.  % 
34.8 0.86 88.6 34.8 O-a6 A . D . B  

35.0 0.86 88.6 35.0 0.86 D.B.  

17.4 0.84 100.0 32.8 0.86 A.  D. B 
1_1 11.4 - -  I 17.5 - D.B .  0.84 100.0 I 33.0 10.86 

SINK - FI-OAT ANALYSIS. XIt x 65 A/ 
f 

6.7 

3.5 

3.5 I 

-. 43.6 

43.6 

d 
B 

15.4 

0.8 23.6 

0.8 23.8 

0.9 67.7 

68.3 

_ -  

_ -  

5 .  G .  

-1 .40 

1 .40-1 .50 

1.50-1.60 

$1 -60 
1 

1 1 1 Cumulative 

26.6 

-- 0.77 46.2 6.2 

0.78 46.2 6.3 

0.68 52.9 7.4 

26.8 57.8 0.68 52.9 7.4 
I I I 

A . D . B  

D . B .  

A . D . P .  

D . B .  

A .D .B .  

D . B .  

A .  D. 6. 

D. 9. 



! 

I 

I 
i 

! 

j j I 



ELCO M I N I E . : ! ;  L T D .  

CORE S A I I P L E  A I l A L Y S  I S 
__I__ 

DH- 1 3 3 - 3  Lab.  - No. _-___ 8681 D A T E  : March /77  H O L E  NO.: -  
I 1 

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

R . H .  % A S H  % V.M.  F . C .  8 s .  8 H . G .  I .  REMARKS . 
0 . 7  15.3 -- 24. 1 59.9 0.81 86 A i r  D r i e d  B a s i s  

--  D r y  B a s i s  1 5 . 4  24 .3  60 .3  0.82 b 

S I N K - F L 0 A T A N A L Y S I S : 1 / 4" x 6514 
C U I 1 U L A T  I \iE 

S .  G .  WT.  2 R . M .  ASt{ 7; \ I .M.  8 F . C .  2 S .  2 WT. 2 ASH % 1 
4 

75.6 0 .8  4 . 4  25 .9  68 .9  0 .86  75 .6  4 . 4  A . D . R .  

D .  I {  -1 .40  . 4 .4 26.1 69.5 0 . 8 7  75.6 4 . 4  ~ _ _ _  -_ __ -- 75.6  
5 . 4  ' 0 . 7  22.5 21.6 55 .2  0 .71  81 .0  5 .6  A . D . B .  

5 . 4  22 .7  21.8 55 .5  0.72 81 .0  5.6 D . B .  1 .40 -1 .50  

/ 8 4 . 9  6 . 8  A . D . B .  3 - 9  0 .9  32 .3  
\ / 

3.9 32 .6  84 .9  6 .9  D . B .  1 . 5 0 - 1 . 6 0  
v 

15.1 1.0 64 .3  100.0 15.5 A . D . B .  / \ 

15.1  64 .9  / \ 100.0 15.6 D . B .  

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

S O F T E N I N G  M A X .  D I L .  M A X I M U M  
TEMP.?; ( O C )  T E M P . " ~ ( " c )  C O N T R .  2 

F . S .  I .  ON 

0.05  360 452 23 

Birt le y E ng in e e ring 
SuBrtdiary 01 Great Wesf S f e e l  Industries 

M A X  I I l U t 1  
D I L .  2 G .  NO.  

220 1.101 



V . M .  y: F . C .  2 s .  x 
0 . 7  2 0 . 4  2 3 . 0  5 5 . 9  0.81 

20 .5  2 3 . 2  5 6 . 3  0 .82  

S I Z E / R A \ # /  A I: /I L Y S E S 

-- 

H . G .  I .  
88 
-- Dry Essis 

R E  HA R I< S 

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

- I  . 4 O  

1 .40-1  . 5 0  

79 .4  I 

1.50-1 .60  I 
100.0 2 1 . 7  D.B. t-- + 1  . G O  

r 

C 0 t \  P 0 S I 1 C I / / + "  x 65f1 F L 0 A T S Q 1 . 5 0  S . G . ,  A . D . B .  
__ ____ , ~ -  

P? 
F . S .  I .  ON 

D I L A T A T  I ON T E S T  ( S t a r t  i n g  Temp .=32OoC) 

S O F T E N I N G  M A X .  D I L .  i lAXIt.1Ut. l  H A X  I t 4 U t l  
Co*L TEi.1P.k ( " C )  TEMP.;:- ("C) CONTR. 2: D I L .  % G .  N O .  

8 1/2 0 .04  3 6 3  460 20 177 1 .104  

S I I'J y\ - F L 0 A T  A N  A L Y S 1 ' s :  1 / 4 "  x 65r.1 

72.0  I 0 . 8  

4 . 6  I '  0 . 8  1 0.9 - 

2 1 . 7  1 . o  
2 1 . 7  I 

I I CUHULAT I \iE 
S. WT. 2 A S H  % 

0 . 8 8  72 .0  4 . 4  l 1 . D  0 .  

72 .0  11.4 D I? 0 . 8 9  

0 . 7 5  76 .6  5 . 3  D . B .  

- - -- 

-- 
0 . 7 4  7 6 . 6  5 . 3  A . D . B .  

;?:: 1 ,pqL 1 7 8 . 3  1 5 . 7  1 D.B.  

100.0 21 .5  A . D . B .  

A S . T  G M.D.T. correc ted  w i t h  f a c t o r  6 / 5  
Bi r t le  y Engineer ing 
Siihtrriiary of Crrat  West Sreel Industries 
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t '  

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

R , M .  % A S H  V . M .  7; F . C .  % s .  2 H.G. I .  R E  ) \ A R K S  
0 . 8  54.5 14.9 29 .8  0 .58  65 A i r  D r i e d  B a s i s  ~ _ _ .  

54.9  15.0 30.1 0 . 5 8  - -  Dry  Basis 4 

a 

SIZE 
IRACTION 

1 /4" x 6 5 ~  

65M x 0 

C U I I U L A T  I V E  

\.IT. 2 R . H .  2 A S l l  2 s .  % \.IT. '% A S H  % s .  ? 

93.1 0 .8  55.2 0 .57  83.1 55 .2  0.57 A . D . B .  

93.1 55 .6  0 .57  93.1 55 .6  0 . 5 7  D . B .  
' 

p - 3 -  

6.9 0 . 7  37 .5  0 .73  100.0  54 .0  0.58 A . D . B .  

6.9 37.8 0 .74  100.0 54 .4  0 . 5 8  D . B .  

S. G .  

- 1  . ' i O  

1.40-1 .50 

1.50-1.60 

CUIIULAT I LE 

\JT. 2 R . E l .  ? A S t i  V . M .  Y F . C .  2 S. ? WT. ;; A S H  % 

1 5 . 3  0 . 8  5.1 25 .7  6 8 . 4  1.05 15.3 __ 5.1 A . 1) t i  . 
1 5 . 4  

- _-_- ' 

15 .4  5 . 1  D 14 -__-_-_ ~ 

5 .1  25.9 69 .0  1.06 ____ 
16.9 6 . 3  A . D . B .  
__ 1.6 0 . 8  17.9 23.6 5 7 . 7  0.93 

18.0 23 .8  58.2 0.94 1 1 7 . 0 '  6 . 3  D . B .  
I____ 

1 .6  

1 . 3  0 .9  27.9 \ 18.2 7.9 A . D . B .  

1 .3  28.2 18.3 7.9 D . B .  
\ 

81.8 1 . O  65 .1  / \ 100.0 5 4 . 7  A . D . B .  

81.7 65 .8  / 100.0 55 .2  D . B .  

1 -- 
C 0 M f' 0 S I 1' E 1 / 4 "  x 65Il F L 0 A T S (J -1.50 S . G . ,  A . D . B .  I 

MAX I MUf1 

257 

F .S .  I .  E G .  N O .  

1.101 

P2 
0 id 

COAL 

0 .14  

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

Bir t le y E ng in e e ring 
. ~ u h c i r / i a r y  of Great Wpsf Steel Industries 



m 

4" 



f l  

r 

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

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

0. a 14.9 21 .a  62.5 0 .60  100 A i r  D r i e d  B a s i s  
.' 

15.0 22.0 63 .0  0.60 D r y  B a s i s  ---  

WT.  2 

S I Z E  
F R A C T  I ON 

I 

C U M U L A T  I LE 

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

1 / 4 "  x 6 5 M  

75 .7  

75 .7  
7.4 
7 . 4  
2 .9  

2 .9  

14.0 

14 .0  

65M x 0 

7 5 . 7  4.1 1 A . P . R .  0 . 8  4.1  23 .8  7 1 . 3  o.70 . 

4 .1  24.0 71.9 0.71 75 .7  4.1 D . I? 
~ . ~ - _ _ - -  

' 0.8 17.4 19.8 62.0  0.66 83.1 5 . 3  A . D . B .  

17.5 20.0 62 .5  0 .67  83 .1  5 . 3  D . B .  

0.9 25.9 /I 86 .0  6.0 A . D . B .  
\ / 1 D . B .  26.1 86 .0  6 .0  

v 

/ \ A . D . B .  1 . 1  72.5 100.0 15.3 

73.3 / \ 100.0 1 5 . 4  D . B .  

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

F . S .  I .  

9 

S .  G. 

P 2 
0 id 

C O A L  

D I LATAT I ON T E S T  ( S t a r t  i ng Temp .=32OoC) 

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 MUt l  
TEMP.! ( " c )  T E M P ?  ( " c )  C O N T R .  2 D I L .  % G .  N O .  

0.06 38 1 460 21 37 1.027 

- 1 . 4 0  

1.40-1 3 0  

1.50-1.60 

+ 1  .60 

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

Bir t le y E ng in e e ring 
S ~ i D s t r l t s r y  of Great West Steel Industries 





E L C O  / l I N I / J [ ;  L T D .  
LI___ -- 

CORE SAMPLC - N A L Y S  --__ I S 

Lab. No. 8685 D A T E  : %ch/77 
~ _ _  -___-_-- DH- 133-7 HOLE NO. : 

t i E A D  R A ' b l  A N A L ' ? ! )  I S  

R E MA R IC S R , H .  % AS14 % V . M .  % F . C .  8 s .  % H . G .  I .  

0.5 10.7 22 .5  66.3 0 .68  113 A i r  D r i e d  B a s i s  . 

10.8 22 .6  66 .6  0 .68  --- Dry B a s i s  
2 

24.9 
25.0 

20.2 

20.3 

\ 

A . D . R .  70 .5  0 .79  80 .5  4.1 - - - - - 

70.9  0 .79  80.5 4.1 D .  13. 

63 .6  0.71 86.8 4.9 
__ .- __ - - 

A . D . B .  

64.0 0 .71  86 .8  4.9 D . B .  

,/ 91.5 5 .8  A . D . B .  
/ 

91.5  
100.0 

100.0 
/ \ 

5 . 8  D . B .  

9 .8  A.D.B. 
9 . 9  D . B .  

d 

C 0 M 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 2  
F . S .  I .  ON 

COAL 

D I L A T A T  I ON T E S T  ( S t a r t  i n g  Temp .=320°C) 
S O F T E N I N G  MAX.  D I L .  i lAXIMUf.1 M A X  I MUf1 
T E M P . " ( " C )  T E M P . " ( " C )  C O N T R .  % D I L .  2 G .  N O .  

0 .05  381 462 26 2 1  0.990 8 
L * 

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

CUIlULAT I VE 

WT. 2 R . f 4 .  2 AStH % s .  % s .  % 
S I Z E  
FRACT I ON 

I 

A . D . B .  

D . B .  

A . D . B .  
65M x 0 D . B .  

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

S .  G R . M . A S H  2 \%IT . 2 

8 0 . 5  

80.5 

6 .3  
6.3, 
4.7 

_I__ 

4 . 1  

4.1 
0.5 

- 1  ./40 

0.6  15.6 
1 .40-1  .SO 

1.50-1 .60  

+1 . 6 0  

15.7 
0 . 7  21.5 

21 - 7  4 .7  
0 .8  53 .2  8.5 

8 .5  53 .6  

S.T. & M.D .T .  cor rec t ed  with f a c t o r  6/5 
Bir t le y E ng in e e ring 
Siihciriiary of G r P a f  W e s f  Sfeel Industries 
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Warnock Hersey Professional Services Ltd. 

_ _  -____- - 
F-.R/1.% Ash% V.M.% F . C  % S.% 

0.7 11.2 22.3 66.7 0.76 
- -  11.3 22.5 67.1 0.76 

F"" 

r)" 

~ _ _ _ - - - -  __ 

t i .  G .  I .  H t Y J A R K S  

113.5 A i r  Dried Basis  

- - -  Crv Pasis 

Hole No..  DH 133 - 8 Lab. No.: 7.7 - 3068 Clzte. March 28, 1977 - ._ - 

4 
- 

S ize 
Fraction 

Wt. % R . M . %  P s h %  

79.8 0.6 11.8 

11.8 79.8 

20.2 0.6 7.7 

~ ._ X X 6 5  - -  - -  

65 x 0 
- -  

t- 
CUWULATIVE 

5 .  % - -  
Wt. % Ash "ic s. % 

A . D . B  
-I--- 

0.76 79.8 11.8 0.76 

0.76 79.8 11.8 0.76 D. B.  

0.80 100.0 11.0 0.77 A . D  H 

_--._*___-- 

I 7.8 I 0.80 IlOO.0 I 11.0 10.77 20.2 D.P. 

I I I 
I I 

C .  G. 

I 77.0 I 0.7 4.6 I 28.1 I 66.6 10.76 
-1 .40 

Ash % V.  M.% F.C.% 5. "/c 

.40-1.50 

Af 

77.0 - - 4.6 28.4 67.0 0.76 

9.1 0.6 14.0 20.4 65.0 0.68 

9.1 - -  14.1 20.6 65.3 0.68 
- 

L 3.2 
1 3.2 

10.7 

10.7 

I .5C-1 .60 

$1 .60 -p 

- -  - _  0.7 28.9 - - 
- - 29.1 - -  

0.6 53.8 - - 
- -  54.1 - - 

- -  - -  

- -  - -  

- -  - -  

86.1 

89.3 
89.3 

100.0 

100.0 

- 5.6 D.B. 

6.4 A.D.E .  

6.4 

11.5 A.D.B .  

D . B .  

11.5 D . 9 .  



CL IENT: W A R N O C K  H E R S E Y  

PROJECT: DILATATION TESTS 5: 

SAMPLE : - 8  Mesh, 1.50 S . G .  F l o a t  DATE : M a r c h  30, 1977 
CorFpos i t e  

M A X .  
CONTRACT" 

% 

21% @ 463" 

MAX. 
D I LATAT I O@ 

% 
I N  I T l A L  
TEMP ( " c )  

320 

W.H. 
I . D .  N o .  

320 424 1 - - -  

32 0 12 26 

15% @ 468" 

15% @ 443" 

30 6 320 

'1.211 

320 370 I 457 25  149 1.081 

2 8  1.085 2 2  1 

105 

32 0 

320 1.033 2 5  

I 
I 

, 

;: S o f t e n i n g  Temp., Maximum 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  



I 

b 

HEAD RAW ANALYSIS 

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

1.6 31 . 5  24.3 42.6 0.70 96.2 A i r  Dried Basis 

- -  32.0 24.7 43.3 0.71 Dry  Basis - - -  - 

Warnock Hersey Professional Services Ltd. 
ELCO MINING LTD. 

CORE SAMPLE ANALYSIS 

S I Z E /  RAW ANALYSIS 

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

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

Size 
Fraction 

2 x 65 

65 x 0 

wt.% 

73.6 

73.6 

26.4 

26.4 

SINK - FLOAT ANALYSIS: XI’ x 65 M 

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

6.3 

S . %  

60.3 0.71 31 .8 

32.3 61 .3 0.72 43.81 6.4 I D. B. 6.4 
16.6 

16.8 

28.8 53.0 0.61 53*3! 8-1 I A.D.B .  1 .40-I .50 

1 .50-1 .60 

29.3 53.9 
- _  

0.62 
25.6 

26.0 :l::i D.B. 

5 g - 1 1  
100.0 32.0 A.D.B .  

100.0 D.B.  

64.1 
65.0 I - -  



6, 

.' 
50 

!OO i 

5 0  

I00 

5 0  

0 

~~ __ __- 
Tit le 

t 
RUt iR DILATOMETER TEST 
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E L C O  1'1 I > I  I 'SG L T D .  ______  -- 

C O R E  S A I i P L I  ,+::ALYS I S __ 

D H -  134-2 Lab. No. 8832 D A T E  : Apr i 1/77 HOLE NO. : - 

R . f l .  % 

2.1 

/- 

A S H  ' V . M .  Yg F . C .  8 s .  % H.G. I .  REMARKS 

55.4 18.3 24.2 0.36 55 A i r  D r i e d  Basis  

56.6 18.7 , 24.7 0.37 -- Dry  B a s i s  

S I Z E  
FRACT I ON 

CUMULAT I VE 
WT. % R . M .  % A S H  %: s. 2 WT. %: ASH % s .  !$ 

g1/4" x 65M 1 
57.3 0.39 95.5 57.3 

A . D . B .  

D . B .  0.39 

- 1 .40 

B 4.5 2.3 45.9 0.49 100.0 55.8 I 0.38 A . D . B .  
65M x 0 

1.40-1 .50 

1.50-1.60 

4.5 

1 +1.60 

47.0 0.50 100.0 56.8 1 0.39 D.B. 

- ~ ~ __  

S 1 ° K - F L O A T  A N A L Y  S 1 S :  1/4"x65M 

6.4 
18.8 

WT. 2 

20.3 6.4 ' IJ, -- -- __  _- 33.7 59.9 0.69 
29.7 50.1 0.59 I 26.4 1 9-1 1 A . D . B .  

20.4 
20.3 
6.0 
6.0 
5.3 

19.1 
29.7 

5.3 
68.3 
68.4 

I 30.1 50.8 0.60 I 26.3 9.3 D . B .  

A . D . B .  31.7 12.6 

F.S.  I .  

2 

\ 
30.2 I 

R . M .  2 

/ ' 31.6 12.8 D . B .  

1.6 

76.4 
77.2 

1.4 

A . D . B .  100.0 56.2 

/ I I \  100.0 56.9 D . B .  

1.5 

P 2  
O ;4 

0 .03  

1 . 1  

D I L A T A T I O N  TEST ( I n i t i a l  - Temp.=32OoC) 
SOFTEN I NG MAX. D I L . MAX I MU14 MAX I MU11 
TEMP: ( O C )  TEMP: ( o c )  CONTR. x D i L .  8 G. NO. 

--- --- 367 --- 23% @ 453°C 

I I 

fi S . T .  & M . D . T .  corrected w i t h  f a c t o r  6/5 
Bi r t le  y Engineer ing 
Subcrdiary of Great West Steel industries 



E L C O  I i I  N I N G  LTD. 
Sample 1den:ificction : 

Star t ing Tempera tu re  "C: 320 

Softening Temperature "C: 367 
Max. Di la ta t ion Temp. "C: - - -  

Contrac:ion : 

Di la tc t ion % :  

Final Tempera:ure "C : 

--- 

. .  

I I 

1 I I 
1 Date ! i 
I 
I 
I Drawn I 

I 

I 

I 
I 
I 
I 
I 

I 
i 
i 
I 

I 

I 

I 
i 
I 
I 

I 
I 
I 
I 
I 
I 
! 

I I 

! 

i 
I 
j 
j 
I 

I 



H E A D  R A ! I  / " I N A L V ' ,  I S 

R.11. 2 ASH % V . M .  % F . C .  8 s .  !% H . G .  I .  REMARKS 

A i r  D r i e d  B a s i s  2 , 6  40.5 21.4 35.5 0 .53  59 
41.6 22 .0  36 .4  0 . 5 4  --  D r y  Basis 

i 

S .  G .  

- I  .40 

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 I-- 

C U M U L A T  I \IE 
WT. !% R . M .  A S H  X \ / . M .  8 F . C .  2 S. 5 WT. 8 A S H  % 

/I . I] n . 
. -- 40 .8  4.9 I 

40.8 2 . 0  4 .9  32 .7  6 0 . 4  0.66 

40.6 5.0 33.4 61 .6  0 .67  40.6 E.r-- ---- r I  ---__I---- __ -i 
10.5 1.5 13.5 28.1 56.9 0.63 51.3 6 .7  A . D . B .  

F.S. 1 .  

1.40-1 .SO 
10.5 

3.0 

3 .0  
1.50-1.60 

45 .7  
+1.60 , 

13 .7  28.5 57 .8  0.64 1 51.1 6 . 8  D . B .  

1 .6  23.6 /I 54.3 7.6 A . D . B .  
\ / 

24.0 54.1 7 .7  D . B .  

0.9 80 .7  / \ 100.0 41.0 A . D . B .  

8 1 . 4  /' '\, 100.0 41 .6  D . B .  1 

P% 
0 id 

* S . T .  & M.D.T.  c o r r e c t e d  w i t h  f a c t o r  6 / 5  
Bi r t le  y Engineer ing 
Subsidiary of Great Wesf  Steel Industries 

D I LATAT I O N  T E S T  ( I n i t i a l  Ternp.=32O0C) 

TEMP. $;("C) TEMP." ( " C )  CONTR.  8 D I L .  S: G.  N O .  
S O F T E N  I NG M A X .  D I L .  M A X  1 P'iUII M A X  I MU14 

I 
0 .04  --- 20% @ 453°C --- --- 370 



I 

I 

I '  I j 



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

V . M .  2 F . C .  % s .  % H . G .  I .  R E MA FN S 
I 

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

2 6 . 3  4 7 . 5  0.47 54 
2 6 . 5  4 8 . 0  0 . 4 7  -- , 

I 

t 

1 S I Z E  

8 6 1/4" x 65M 
4 
1 
165M x 0 

+ F R A C T  I ON 

F4 1 S .  G .  

C U H U L A T  I V E  

WT. % R . M .  8 A S H  % s .  % MT. % ASH 2 s .  % ! 
9 4 . 9  0 .9  2 4 . 3  0 . 4 9  j z::: ,"::: 0 . 4 9  A . D . B .  

94 .9  1 2 4 . 5  0 . 4 9  0 . 4 9  D . B .  1 
t 

5.1 ' 0 .9  3 5 . 0  0 . 4 6  I 100.0 1 2 4 . 8  0.49 - A.D.B. 1 
5.1  3 5 . 3  0 . 4 6  100.0 25.1  0 .49  D . B .  

I - 1 .40 

l------ I 1.40-1.50 

- 
t 1 1 1 . 6 0  

__ 

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

9.1 I 
24.7 1 0 . 9  

2 4 . 7  I 

16.7  5 5 . 9  

2 5 . 6  

2 5 . 8  

60 .1  

... 

6 0 . 6  / 1 

'A 

\ 7 5 . 3  112.6  1 D . B .  I 

I 
7 5 - 3  112.5 I A . D . B .  I 

/ 

D . B .  

S.T .  & M . D . T .  correc ted  w i t h  f a c t o r  6 / 5  
B i r t l e  y E n g i n e e r i n g  
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I 

! 1 
! 
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I 
i 

I 
I 

I 
! 

! Tirle i Date I 



4 

R . M .  % 
0.9 

i 

s .  :: H.G. I .  R E MA R i+S 
i 

. A 5 H t  ! V . M .  8 F.C. X 
67 A i r  D r i e d  B a s i s  23.6 27.3 48.2 0.61 

23.8 27.5 , 48.7 0.62 
- 

D r y  Basis  -- 

FRACTION WT. 8 1 R.rC1. % 

__ 
CUI4ULAT I V E  

AStI % 

i - 1 .40 

I 

s .  3; 

i 

WT. % 1 A S H  Sh s .  % 

1 1 . 4 0 - 1 . 5 0  

1 .50-1 .60  

+ I  .60 

1 83-5  1 0.9 I 23.2 1 CL;: I 123.2 1 0.60 i 

1 89.5 1 23.4 23.4 0.61 

10.5 29.2 0.83 100.0 24.0 1 0.63 

1/4" x 6 5 M  -- E 10.5 0 .9  I 28.9 0.82 100.0 23.8 
65M x 0 

S I * X  K - F L 0 A T A N A L Y S I S: 1 /4"  x 6514 I 
CUi'4ULAT I LE 

A . D . B .  I 
D . B .  

A . 3 . B .  1 1 
i 

___m( 

D . B .  

\,IT . 

63.7 
63.7 
2.8 
2.8 
5 . 0  

5 . 0  

I 

R . M .  ?! 

0.9 

-__ 

0 "  9 

0.9 

28.5 j 1 . 0  

131.7 162.8 5.5 1 0-65 163.7 
13.7 27.8 57.6 0.60 65.5 
13.8 28.1 , 58.1 1 0.61 166.5 I .  1 -  

I 71.;  \ I  19.7 I I 

19.9 I 171.5 

64.8 I/ I I \ [ l O O . O  

A S . T .  G M.D.T .  c o r r e c t e d  w i t h  f a c t o r  6/5 
B i r t l e y  E n g i n e e r i n g  
.$vhs,dtrrv of Grrdf  Wrzl S l C P l  lnduslrres 



Fincl Temperaiure "C : 
! 

i 



R.11.  ';I A S H  5 V . M .  X 

0 . 9  3 7 . 7  23 .6  
38 .0  23 .8  

r 

F.C. s .  2 H . G .  I .  RE IIA R I< 9' 

37.8  0.55 
38.2  0 . 5 5  -- Dry Bas is  

62 Air Dried B a s i s  

s .  % 
CUHULAT I V E  ' 1  

WT. 2 A S H  % I S. % I 

6 . 7  1 0 . 9  
6 . 7  65M x 0 

28 .4  
28 .7  

F.S. I .  

1 1/2 

D I L A T A T I O N  TEST ( I n i t i a l  Tenip.=320"C) 
P A X  I /'IUI1 

P %  
0 id 

S O F T E N I N G  H A X .  D I L . M A X  I r iUM 
TEMP: (OC) TEMP. ~ ; C O C )  C ~ N T R .  2 D ~ L .  % I G .  NO. 1 

- --  18% @ 446°C --- --- 0 ,02  363 

Lab. No. 8918 DATE : Apr i 1 /77 HOLE N O .  : DH-135-3 __ - 

S I Z E / R A W  A P J A L Y S E S  i i s 
i I, 

0 .56  1 93 .3  1 38 .0  1 0.56 I A.D.B.-I 
0 .57  j 9 3 - 3  

0.64 I 100.0 

S I N I< - F L 0 A T A N A L Y S I S: 1 / 4 "  x 651'1 

S .  G .  1 WT. 2 
CUI IULAT I LE 

R . M .  2 A S H  % 

4 . 5  1 4 3 . 7  
I 4 3 . 6  

.- 1 . 4 O 
1 . 1  

4 . 6  
1 . 1  6 .4  8 . 3  

8 . 3  
5.5 

1.40-1  .50 6 . 5  
1 . 1  A.D.B. 8 .4  2 6 . 9  

57 .4  
100.0 

1 5.5 I .50-1 .60 3 . 8 .  I 
A.D.B.1 I 

8 . 5  
38 .0  
38.3 

0 . 7  
78.5 I/ I 100.0  D . B .  1 

fc S . T .  G M.D.T. correc ted  w i t h  f a c t o r  6 / 5  
Bir t le y E ng in e e ring 
Subcidrarv 01 G r p d  Wpst Steel lnduslries 
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R . M .  % 1 0.9 

I 

I 

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

27.0  44 .2  1.52 59 A i r  Dried Basis 27.9 

28.2 27.2 44.6 1 . 5 3  -- Dry  Basis  

b-RACTION WT. ?, E. ;;:; 

f 
% 

: i  CUtlULAT I V E  

R . 1 4 .  % ASH % s .  % WT.  z ASH % i s .  z 
27.4 1.54 92.2 27.4 ' 1.54 A . D . B .  f 
27.6 1 - 5 5  

0-9 

7.8 1 0 .8  

7.8 
1 k65M x 0 

;: 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 

92.2 27.6 1.55 D . B .  1 
34.6  1.31 I 100.0 28 .0  1 1 .52  I A . D . 3 .  1 
34 .9  1 .32  1 100.0 28.2 1 1 .53 I D . B .  1 

1- I 

Birtle y Engineering 
Subsidiary of (;frat Wrst Steel Industries 

f 
S. G .  

I - 1 . k O .  

I C UMULAT I \ /E 

I 
- 1  

-- 5.0  -I--.---- j 'I I 

WT. 2 R . M .  I< ASH % V . M .  % F.C. 2 S .  % WT. 2 A S Y  % 

51.6 0.9 5.0 3 5 . 5  1 5 8 . 6  0.79 51 .6  I 5 .0  $ _ _ _  ~ . n  13 

51.6 5 . 0  35 .8  

9 9 0 . 9  

9.9 
6 .6  0 .9 

1 A O - I  .50 

1 .SO-\ .60 

5 9 * 2  ~*- 6.8 A.D.B. / 

%; A . D . B .  

I 

16.3 29.1 5 3 . 7  

16.4 1 2 9 . 4  5 4 . 2  1 0 .71  

25.2 68.1 

6 . 6  

31.9 
+ I  .Go 

c 31 . g  

1 68.1 8.6 1 D . B .  1 2 5 . 4  1 
0 .8  67.5 / 100.0 27.4 A . D . B .  

68.0 / \,100.0 2 7 . 6  D . B .  

F . S .  I .  

2 

_I__ 

i 

P8 DILATATION TEST ( I n i t i a l  Ternp.=320°C) 

M A X .  D I L .  K A X l r i U M  YtAX I MU11 
G .  NO.  TEMP.;?("C) CONTR. 2 DIL.  2 

0.02 370 --- 24% @ 4 6 8 " ~  --- --- 



Ti t le  
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1 Drawn 
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Date 

! 
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~ ~ 

H E A D  RA!.: A N A L V 5  1 S 

E L C G  : i I ;  I L T D .  - -__- 

C O R E  SA/: i 'L i  ; , I \LYS I S ___ -__- 

HOLE N O .  : DH-135-5 Lab, K c ) .  8920 DATE:  Apri1/77 

I R . 1 4 .  2 A S H  

0.8 14.9 
15.0  

- V . M .  F . C .  % s .  2 H.G. I .  R E  MARKS. 

30.1 154.2 0.68  89 A i r  D r i e d  B a s i s  
Dry B a s i s  - -  30.3 154.7 0.69 

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

1 

f 

S. G. WT. '% 

74.8 

I CUMULAT I V E  

C U : I U L A T I  \,E 

R . M .  FA 

0.8 3.7 34.1 6 1 . 4  0.74 1 74.8 

I , I 1 9.8 I 14.4 0.64 I 100.0 I 15.6 1 0.69 D . B .  
"65M x 0 

5.7 

2 . 5  

5 . 7  

2.5 
17.0 
17.0 

1 .'-tO-l .50 

i 
1.50-1.60 

0.9 

1.0 15.4 \ 1 I /I 83.0 4.5 A . D . 2 .  

D.B.  

I I -b../f j 83.0 1 4 . 5  D.B.  

73.7 / I \lOO.O 16.3 - D.B.  

0.8 16.1 A . D . B .  
\ 

1 
---I 

P 0 S I 1. E 1 /4"  x 6 5 Y I  F L 0 A T S 9 1 . 5 0  S . G . ,  A . D . B .  
I- 

I I P2 I 

I 
1 0.03 3 70 

H A X  I MU11 
G .  N O .  

+: S . T .  & M.D.T. c o r r e c t e d  w i t h  f a c t o r  6/5 
Bir t le y Engin e e ring 
Svhrrrlrarv ol Gres l  West Steel industries 
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I4  E A D 3 (7 ';I !A N A L V 5 I S 

V . M .  2 F.C. % S. 2 H . G .  I .  R E  MA RI<$ 
s 
1 Rl../i 2 
1 

t-- 
A S f 1  2 

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

Dry Basis 

9.4 32.1 57.5 0.67 70 
~ - ,  ~ - -  9.5 32.4 - 58.1 0.68 i 

d 

E / R A W  A N A L Y S E S  i 
CUI4ULAT I V E  i t  

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

0.72 100.0 9.5 1 0.68 j D . B .  i 

.~ ~~ -~ 

S I OJ i< - F L 0 A T A N A L Y 5 I S :  1 /4"  x 651.1 

182.5 
182.5 - 1 .I10 

i I 
i 
I t  1 1.40-1.50 

I I 7.7 7-7 
I 

126.8 j 

I \ I I O O . O  1 8 .8  1 G.B. 1 

---- 
C 0 I4 P 0 S I 1' E 1 / 4 "  x 6 5 M  F L 0 A T S '3 1 . 5 0  S.Z.. A:-;- 

F . S .  I .  

2 

P% 
0 ;\1 

COAL 

0.02 

____ _- 
D I L A T A T I O N  T E S T  ( I n i t i a l  Temp.=320°C) 1 

M A X  I M U i l  

I I 

SOFTEN I NG 
TEMP. " ( ' C )  

I 
378 j --- 

f: S.T. & M.D.T. corrected with f a c t o r  6/5 
Bi r t le  y Eng ineer ing  
Scrlir,drary of Grraf West Steel  Industries 
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F?LJ:-;R DILATCMEYE2 T r r r  
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{ Drawn 
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1 R . 1 1 .  2 
1 . o  

A S H  ": V . N .  Y; F.C. z s .  2 H . L .  I .  R E  i . 1 ~  RIGS 
A i ;  Dried Basis 
Dry Basis 

13.8-1 31.8 I 53 .4  0 .64  63 

13.9 32.1 5 4 . 0  0.65 - -  

SIZE 1 I-'RACTION WT. 8 

94.4 
/,/4" x 65M 

1 

C U M U L A T I V E  1 
R . D .  2 AS11 2 s .  2 MT. % A S H  % s .  % I 

i 1 . o  13.8 0.64 94.4 13.8 0.64 A . D . B .  

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

L 94.4 
t 
i, 
j65M x 0 

5.6 1 0.9 

5.6 I 

13.9 0.65 -I 94.4 13.9  0.65 D . B .  1 
13.3 0 .53  1 100.0 ' 1 3 . 8  1 0.63 
13.4 0.53 1 100.0 13 .9  1 0 .64  

WT. 2 R . M .  '6 

71.6  1.0 

: s . G .  1 
-1 .40  1 

1 
1 7 1 . 6  

6.4 0.9 
6.4 
2 . 7  1.0 

2.7  

1.40-1.50 

1 .50-1 .60  

! C U i i U L A T I b E  I 
ASH 2 \ / .M .  % F. c .  i; S .  :$ 1-1 

2.8 34.7 62.5 0.70 171.6  2.8 I r, J 

11.3 128.3 5 9 . 5  0.54 17S.o  3.5 

__ 

2.8 34.4 61.3 1 0 . 69  1 7 1 . 5  1 2.8 (1 . I? r( . -_  , ,- _. _. - _ _  

~- --- - -I_ 1- -. _ _  
A.D.B. 

0.54 178.0  3 .5  D . B .  

/I 80 .7  3 .9  A.D.B. 
180.7 4.0 D.B. 

19.3 1 . 1  155 .2  / i o o . o  
I 19.3 155.8 / I \ j l O O . O  

1 3 - 8  A . D . B .  
I 

14 .0  1 D.B. 

F . S .  I .  

2 1 / 2  

P% 
0 i4 

C O A L  

D I LATAT I ON TEST ( I n i t i a 1 Temp .=320"CI) 

SOFTENING H A X .  D I L .  M A X I M U M  M A X  I MU/! 
T E M P ?  ( " c )  TEMP: ( " c )  C O N T X .  8 DIL. % 

---  --- 21% @ 453°C - - -  0.01 3 78 



I 

1 
I 

Tit le I 

j 



i R . M .  % 
1 . o  

k4 

I 
A 5 H  % V.M. ?; F . C .  ’% s .  % H . G .  1 .  R E MA R I( S.# 

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

Dry  B a s i s  

2 4 . 6  2 9 . 2  45 .2  0 .42  
2 4 . 8  2 9 . 5  , 4 5 . 7  0 .42  -- 

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

/I 6 7 . 8  
/ 

1 6 7 . 8  

\ 100.0 

100.0 

157.9 
5 7 . 9  

1 7.1 
1.40-1 .SO 

5.9  A . D . B .  

5 . 9  D . B .  

A . D . B .  1 2 4 . 9  
25.2 , D . B .  

D i 2 . 8  

4 P  

R . M .  YL 

0 . 9  

1.3 

1 . 4  

.I 

C 0 M P 0 S I 1. E 1 / 4 ”  x 6 5 M  F L 0 A ‘T S @ 1 . 5 0  S . G . ,  A . i r j  
r 

P% D I L A T A T I O N  TEST ( I n i t i a l  Temp.= 320OC) 
F.S.  I .  0 id 

S O F T E N I N G  M A X .  D I L .  M A X I M U M  H A X  I MU11 
TEMP. Y O C )  TEMP.  “ ( o c )  C O N T R .  % D i L .  % G .  NO. 

2 1/2 0 .02  3 74 --- 23% @ 450°C --- --- . 

1 . 1  

A S H  % 

4 . 0  
4 . 0  

1 3 . 7  
13 .9  
2 5 . 0  
25.4 
65 .0  
6 5 . 7  

-A S . T .  G M.D.T. corrected w i t h  f a c t o r  6 / 5  
Birt le y Engin e e ring 
Subsrrlrsry 01 Great West Steel Industries 
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E L C O  >1 I i,! I i 4 G  L T D .  _____- 

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

R . M .  8 A S H  5 V . M .  F.C. 8 s .  8 H . G .  I .  RE MAR I< S' 

A i r  D r i e d  Basis  I 0.8 31 . o  27.9 40.3 0.65 75 
31 - 3  28.1 40.6 0 .66  --  Dry B a s i s  

# 

C O R E  S A H P L E  A N A L Y S  I S 

Lab. No. 8924 D A T E  : Apr  i 1 / 77  
~ --___ DH-135-9 HOLE NO. : 

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

1 1 / 4 "  x 65M 
B 
i--------- 
BGSM x 0 

' I  

I 

C U M U L A T I V E  

WT. % R.11. 2 ASH % s .  b I J T .  % ASH % s .  b I I 
, 85.9 0.7 31 . o  0.64 85 .9  31.0 0.64 A.D.B. 
. 85.9 31 . 2  0.64 85 .9  1 31.2 0.64 D . B .  - _p 

14.1 1 . o  31.1 1 0 .69  100.0 31.0 17 A . D . B .  1 
14.1 31 .4  0 .70  100.0 31.2 0 .65  D .  B .  

m 
S .  G .  WT. 2 R . M .  8 A S H  % 

1 4 8 . 8  0.7 13.1 

48.8 

10.2 0.8 23 .4  
' 

C U I 1 U L A T  I L E  

\ I .M. 2 F . C .  2 S .  2 WT. 8 A S H  % 

32 .9  ~q 0.73  48.8 13.1 /I . 1) n r--i---/, 1 -- 

__ ___ 
30.8 1 4 5 . 0  0.70 59.0 14.9 A . D . B .  

br 

1.40-1 .50  

14 .8  0.9 
f 1.50-1 .60  14.8 

? 26.2 0.8 

26 .2  

~. 

F . S .  1 .  

13.2 33.1 53 .7  1 0.74 148 .8  

23 .6  1 3 1 . 0  45.4 0.71 159.0 115.0 D . 0 .  

32 .9  /I 73.8 18.5 A . D . B .  , 
33.2 h-f I 7 3 . 8  18.6 D . B .  

66.8 / 100.0 31.3 D . B .  1 

65.3 / \ 100.0 31.01 A . D . B .  

2 

P% 
0 ;\I 

0.01 

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

1 G .  N O .  
S O F T E N I N G  M A X .  D I L .  M A X I M U M  MAX I MU11 
T E M P . * : ( O C )  T E M P . $ ~ ( o c )  C O N T R .  2 D I L .  2 

- - -  24% @ 446°C --- --- 356 

2 S.T. & M.D .T .  correc ted  w i t h  f a c t o r  6/5 
Bir t le  y Engineer ing 
S u h ~ i d m r y  01 Great West Steel Industries 
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HOLE N O .  : DH-135-10 _____ Lab.  No. 8925 D A T E  : Apt -  i 1 /77 

I H E A D  R A ! l  A N A L ? : ;  1 S 

. I j .  8 A S H  V . M .  2 F.C.  2 s .  2 H . G .  I .  R E MA R k5 
1 . o  12.7 32.9 53.4 0.54 65 Air D r i e d  Basis 

12.8 33.2 , 54.0 0.55  -- Dry Basis i 

f" 

1 S I Z E  
FRACTION 

1/4"  x 6 5 M  

1 
b 6 5 M  x 0 

I 4 

I C U M U L A T  I VE 

\dT. % R . M .  % A S H  2 S. % WT. 'i; A S H  % s .  % 

94.7 1 . o  12-8 0.56 94.7 12.8 0.56 A.D.B. . 

94.7 12.9 0.57 94.7 12.9 , 0.57 1 D . B .  1 
5.3 1.2 10.9 0.58 1 100.0 12.7 'r A.D.S. j 
5-3 11.0 0.59 1 100.0 12.8 0.57 D.O. 

14 CUi lULAT I \I€ 

WT. % R . M .  % ASH % \ / . M .  % F . C .  5 S .  % JWT. 8 I A S H  % S .  G .  
I I 

73.2 

S.T. & M.D.T. corrected with factor 6/5 

. I) . li . 
. 

4.7 36.5 57.8 0.56 73.2 1 4.7 1 
. 

Birtle y Engineering 
Suhtrdrarv of  Great West Stee l  lndustrres 

4.7 36.9 58.4 0.57 73.2 4.7 '3 ,-----I-- - -- __- 
12.6 

4.0 

12.6 

I 

1.50-1 .GO 4.0 

10.2 

~ 

+ I e G 0  10.2 

0.8 10.2 N.S.S. 1 --- 0 .47  I 85.8 1 5 .5  ] A.D.B. 

0.47 I 85.8 D . B .  

1 . 0  12.8 I\ /I 89.8  A . D . B .  j 

A . D . B .  

- --  
---------- 

10.3 --- 

89.8 5:; I D . 8 .  1 
100.0 12.9 I D . B .  1 

1.0 100.0 

PZ D I L A T A T  I ON T E S T  ( In i ti a 1 Temp.=32O0C) 
0 id 

S O F T E N I N G  M A X .  D I L .  M A X I E U M  M A X  I MUj1 
T E M P .  : I ("C) T E M P .  $("C) C O N T R ,  % D I L .  % G .  ' N O .  

F . S .  1 .  

3 --- 2 2 %  @ 417°C --- 0.08 360 . I 



- 7  

1 

I 



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

3 R . M .  % ASH V.M. ?$ F . C .  % s .  8 H . G .  I .  R E MA R IC S 

54 A i r  D r i e d  B a s i s  1 . o  47.9 21.3 29.8 0.69 
D r y  B a s i s  48.4 21.5 30.1 0.70 -- 

d 

1 

I 
1 S I 'N I< - F L 0 A T A N A L Y S I S: 1/4" x 65M i 

SIZE 1 F R A C T I O N  

!1 /4 "  x 65M 
I _  
I 
165M x 0 

11.7 1.0 
1.50-1.60 11.7 

57.9 1 . 1  
57.8 +1*60 

l j  

C U M U L A T  I V E  

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

93-7 1 . o  48.8 0.68 93.7 48.8 0.68 A . D . B .  I 

A . D . 3 .  D - B .  j .--- - 49.3 0.69 1 93.7 49.3 0.69 
6 . 3  1 . o  34.0 0.77 100.0 47.9 0.69 
6.3 34.3 0.78 100.0 48.4 0.70 D . B .  

93-7 

. 

32.3 1 / - D . T T  1 42.2 ll:ip 74.5 100.0 A . D . B .  1 
+ 

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

- --  

\ioo.o 149.3 D . B .  1 

MAXIMUM MAX I MU11 
C O N T R .  % D I L .  % G .  N O .  

--- 22% @ 428°C 

I C 0 M P 0 S I 1' E 1/4" x 6 5 ~  F L 0 A T S @ 1.50 S . G . ,  A . D . B .  r' 

F . S .  I .  1 -- P 5  
ON 

COCIL 

0.02 

S O F T E N  I NG 
TEMP .$: ( " c )  

360 

D I L A T A T I O N  TEST ( I n i t i a l  iemp.=320~~) i 

fc S.T. & M.D.T. corrected w i t h  f a c t o r  6/5 
Bir t le y E ng in e e ring 
Siihorlmiy of Grrat West Stee l  Indusrnes 
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R . M .  % ' A S H  2 
0.9 25.3 

25.5 

R E  MA R ~ S  V . M .  % F . C .  0 s .  2 H . G .  I .  

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

31 .2  42 .6  0 .47  63 

3 1 . 5  43.0  0 .47  - -  

FRACT I 0i\l WT. 2 
CUilULAT I V E  

R . 1 4 .  % AStI  Sr: s .  2 s .  0 

~~~~ 

95:: 1 25.6 
1 1 / 4 "  x 6 5 M  
I 25.8 0.47 25.8 

4 .8  1 . o  20.1 0.52 100.0 I 25 .3  

4 .8  20.3 0 . 5 3  100.0 25 .5  
65M x 0 

A S.T. E M.D.T. co r rec ted  w i t h  factor 6/5 

A . D . B .  I 0.47 

0.47 D . B .  

0 .47 '=I 
0 .47  D . B .  I 

t 

Birtle y Engineering 
Subsidiary of Great Wrsf Steel fndustrres 

S .  G .  4 
CUI"IULATI \I€ 

UT.  2 R . M .  % ASH % V . M .  % F . c .  2 s .  2 WT. A S H  % 
t I 65 .2  

65 .1  

I 4 .3  

4 .3 
2.1 

- 1 . 4 0  

1 . 4 0 - 1 . 5 0  

28.4 

+Ia6' 28.5 

1.50-1.60 2 .  

1.0 3.4 35.9 59.7 0.52  65.2 3.4 /? . f) [i . 
. - _ _  

3 - 4  36.3 60.3 0.53 165.1 3.4 
0 .9  1 1 . 6  3 1 . 5  5 6 . 0  0.66 1 6 9 . 5  ~ - - - ~ < ' ! ~ ~ B - ~  
1.0 18.6 K- /' 71.6 I 4 . 3  A . D . B .  

0 . 7  79.2 - 100.0 25 .6  

11.7 31.8 56.5 0.67 69.4 D.B. 

\ 18.8 

79.8 / I 100.0  25.9 D . B .  

_I__? --I 

C 0 M P 0 S I 1. E 1/4"  x 6514 F L 0 A T S @ 1 . 5 0  S . G . ,  A.D.B. 
7- 

P 2  
F.S. I .  0 id 

D I LATAT I ON TEST ( I n i t i a 1 Temp. =32OoC) 

SOFTENING MAX. D I L .  MAXIMUM M A X  1 MU11 
'OAL T E M P . Y O C )  T E M P P  ( O C )  C O N T R .  2 O I L .  8 G .  NO.  t 

2 1/2 0.01 3 60 --- 23% @ 428°C --- --- 
b B 



I 



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

R . f l .  r/;  A S H  V . M .  Y$ F.C. % s .  z H . G .  I .  R E MA R I< S 

24.2 33.1 0.62 58 A i r  D r i e d  B a s i s  0.9 41.8 

I D r y  B a s i s  
42.2 24.4 33.4 0.63 -- 

J 

- 1 . 4 0  

1.40-1 3 0  

F R A C T  I ON 

1 K, iw x 65M 
9 

L 6 5 M  x 0 
B 

1 .50-1.60 

I +1.60 

' I  CUFIULAT I V E  

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

86. 86.1 0.9 
1. 

43.3 0.57 86.1 43.3 0.57 A . D . B .  1 
43.7 0.58 86.1 43.7 0.58 D . B .  

,I 0.9---------= 13.9 32.2 0.70 100.0 1 41.8 0.59 A . D . B .  I 
1 

F-  

13.9 32.5 0.71 100.0 I 42.1 0.60 D . B .  

E L C O  i . i IN I> iG  L T D .  
-__._- 

WT. 8 
25.9 
26.0 

5 . 0  

5.0 

5.7 

A p r  i 1 / 7 7  Lab.  No. 8928 D A T E  : _______ D H - 1 3 - 1 3  H O L E  N O .  : 

CUtZULAT I b E  
I R . M .  8 A S H  2 V . M .  % F.C. % S .  2 I W T .  2 I A S H  % 

0.6 

0.7 17.0 30.1 52.2 0.77 I 30.9 6.9 1 A . D . B .  

0.7 127.2 \ 

5.0 36.8 57.6 1 0.86 1 25.9 1 5 . 0  A . P  ii. 
----I--- - 

5.0 37.0 58.0 0.87 I 26.0 5 . 0  1 r l  J I -- 
17-1 30.3 1 52.6 I 0.78 D . B .  31.0 7.0 

I A . D . B .  /I 36.6 13.1 

5.7 1 27.4 1 h../ f 1 35.7 
/ 100.0 63.4 1.0 62.4 

63.3 63.0 / \,100.0 

I 10.1 D . B .  

43.3 A . D . B .  

43.6 D . B .  

F . S .  1 .  
PZ 
0 N 

C O A L  

I 2 1/2 1 0.03 

D I L A T A T I O N  T E S T  (initial Temp.=32O0C) E 
TEMP.': SOFTEN ( " c )  I NG 2-1 TEMP: ( O C )  CONTR.  % 

360 I --- 

A S . T .  & M.D.T. c o r r e c t e d  w i t h  f a c t o r  6/5 
6 ir tle y Engin e e ring 
Subsidrnrv 01 Cirat  Wrqt S tse l  Industries 
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E L C O  I 4 I N I N C  LT i ) .  
--- 

CORE S A r i P L C  A 9 A L Y S  I S 
Apr  i I /77 D A T E  : __ Lab.  KO. 8929 H O L E  N O . :  DH-135-14 __ 

H E A D  R A ' ; I  A N A L Y 5 I S  
V . 4 1 .  % F . C .  2 s .  % H . G .  I .  RE rL1A RK Si 

I 
1 R . M .  8 A S H  % 

0.7 31 . O  27.4 40 .9  0.70 56 A i r  D r i e d  B a s i s  
D r y  Basis  31.2  2 7 . 6  41.2 0 .70  --  

# 

S .  G .  

1 - 1 . 4 0  

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

C U I l U L A T  I L E  

WT. % R.M. 76 A S H  % V . M .  % F . C .  % S .  8 L I T .  % A S H  % 

55.2 10.7 4.1 36.6 58.6 0.66 55.2 4 .1  

6.1 0.9 13 .4  31.0 54 .7  5 .0  

. 
55.2 4.1 

13.5 1.40-1 .SO 6.  1 
-~ 

1 
i 

36.9 59.0 ;:;; I ;;:; 4.1  

31.3 55.2 0.65 161.3  5 .0  
1 

A . D . B .  1 

i 2.2  0.8 23 .6  I\ 

D . B .  1 

/q 63.5 5 . 7  
1.50-1 .60 2.2 23.8 7 - v  -r 1 6 3 . 5  I 

36.5 ' 0 . 8  175.9 100.0 

t + 1 - 6 0  36 .5  176.5 / 100.0 
/ \ 

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

5 . 7  
31 .3  

31.5 

Bi r t le  y Eng ineer ing  

0 id t 

M A X  I MU14 
F . S .  I .  

S O F T E N I N G  M A X .  D I L .  M A X I M U M  
T E M P . V C )  TEMP.';;(OC) C O N T R .  % D I L .  z G .  N O .  

- --  --- 21% @ 428°C - - -  3 0.08 356 

Subsidiary of Grr,it West Slrel  lndustrres 
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Date i 
Ti i le 
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8- r 
l i  E A D R A !.! A N A L V 5 I S 

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

A i r  D r i e d  B a s i s  0 .8  9.7 34 .4  55.1 0 .75  58 
9.8 34 .7  5 5 . 5  0 .76  --  Dry  Basis 4 

ji.zi 
I FRACTION \.IT. % 
I; 

f 
i 

CUMULAT I VE 
R . M .  % ASkI 8 8 .  % LIT. 8 ASH 2 8 .  2 

1 
9 

1/4"  x 6 5 M  
94.4 1 0 .8  1 9.1 0 .77  1 9 4 . 4  I :3: 0.77 I A . D . 3 .  1 

I I 9.2 0.78 94.4 0.'78 1 D . B .  ' 94 .4  
I I I - .  

5 . 6  0 .9  ' 20.2 100.0 - 
5 . 6  20.4 0.70 100.0 

65M x 0 

1 S I "  K - F L 0 A T  A N  A L Y S I S: 1/4" x 6 5 M  

- T r i y .  D . a .  
9.8 1 0.78 D . B .  

1 .40-1.50 j 0.9  I 10.0 ' 31.6 57.5 1 0 .74 1 90 .0  i 3.2 

1 10.1 31.9 ' 58 .0  1 0.75 1 90.0 I 3.2 
1 

1 . I  91.2 3 . 5  
91.2 3 .5  

100.0 9.1 1 .2  
I 

100 .0  I 9.2 I 68.5 [ / I '  I 

D . B .  

A . D . 3  I 

C 0 M P 0 S I 1. E 1 / 4 "  x 651Y F L 0 A T S 1 .50  S . S . .  A . D . B .  I-- 
F . S .  I .  

A S . T .  G M.D.T. corrected with factor  6/5 
Birtle y Engineering 
Substdiarv of Great Wpst Steel Industries 
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1 Drawn : 



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

. / I .  % A S H  % V . M .  Y; F . C .  % s .  % H . G .  I .  RE MA R K 9  

1 . o  35.8 26.3 36.9 0.59 57 A i r  D r i e d  B a s i s  

36.2 26.6 37.2 0.60 -- D r y  B a s i s  

F-. 

S .  G .  , \ , I T .  !?, 

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

C i J , ' l i l L A T I L E  

R . M .  ?< A S H  % V . M .  % F .C .  % '3. % WT. 8 A S H  % 

1 SIZE I 

53.6 0.9 
53.7 
3.4 0.9 
3.4 1 .bO-l .50 

2 . 5  11.0 
1.50-1.60 2.4 1 

T1'60 I 40.5 I 40.51 1.2 

CUPIULAT I VE 
I 1 

A . I) t i  . I 
- I  3.2 35.8 60.1 0.72 1 53.6 3.2--_ 

3-2 36.1 60.7 0.73 53.7 13,2 - _ _  1 I----,, , 

14.5 32.3 52.3 0.78 57.0 3. A . D . B .  

14.6 32.6 52.8 0.73 1 57.1 3.: D.B. 
27.4 \ I  I /I 59.5 4.9 A . D . B .  

D . 3 .  1 27.7 
81.3 A . D . B .  

82.3 D . B .  

1 SIlIU--IYI-. 

C 0 14 P 0 S I 1 ' E  1 / 4 "  x 65r4 F L 0 A T S 0 1 . 5 0  S.G.. A . i l . 3 .  t I- F . S .  1 .  
D I L A T A T I O N  T E S T  ( I n i t i a l  Temp.=320°C) 

S O F T E N  I NG 
TEMP.':; ( " c )  

0.03 1 370 

M A X .  D I L .  1 M A X I M U M  I ~ ~ ~ ~ M ~ H  1 N O .  1 
TEMP.:': ( " c )  CONTR.  % 

+; S.T. E M.D.T.  corrected with factor 6/5 
Birtle y Engineering 
Suhcidinry 0 1  Great West Steel industries 
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L 

HEAD RAW ANALYSIS .* 

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

1.8 28.6 28.7 40.9 o-68 60*8 A i r  Dr ied Basis 

- -  29.1 29.3 41 .6 0.69 - - -  Dry  B a s i s  

- ~ 

Fract ion 

I 
_I-_- 

SINK - FLOAT ANALYSIS: %'' x 65 M 

1.40-1.50 

1 .50-1 .60 

3 1  . 2  

14.0 1 32.61 51.61 0.70 

wt. % 
Cumulative 

Ash% 

55.5 
55.5 

66.0 

66.0 

68.8 

68.7 

100.0 

100.0 

I 

7 - 5  

7 - 6  D.B. 
. A .D.B.  

A .D .B .  +I 
-/-I 

P 



Cl ient :  Elco Mining Ltd. 

Sample Ident i f icat ion:  DH ' 3 5 ' -  l 7  

S t a r t i n g  Tempera tu re  " C :  

So f ten ing  Tempera lure "C:  

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

Contract ion o/o :- . - 

D i l a ta t i on  %: 

F ina l  Temperalure " C :  

_ - -  

- - -  

Drawn 4 



Warnock Hersey Professional Services Ltd. 
ELCO MINING LTD.  

+ 

HEAD RAW ANALYSIS 

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

2.1 17.3 27.5 53.1 0.54 74.7 A i r  Dried Basis 

- -  17.7 28.1 54.2 0.55 - -  Dry Pasis  

SIZE / RAW ANALYSIS 
~~ ~ 

Size 
Fraction 

2 x 65 

65 x 0 

SINK - FLOAT ANALYSIS: 2'' x 65 M 

A s h %  V.M." F.C.7' S . %  5; S . G .  

A.D.B. 72.1 3.6 

72.3 3.7 

77.9 4.5 

78.1 4.6 

79.3 

-1.40 

1 .40-1 .50 

3.7 I 33.11 63.21 0.52 D. B. 

15.6 28.9) 54.21 0.53 A .  D. B. 

D . B .  15.8 

24.0 0.9 A.D.B .  

D.B. 
1 .50-1 .60 

24.2 

65.6 
66.2 

100.0 17.5 
100.0 17.6 

A . D . B .  

1 D . B .  
tl.60 

r- b 



I 

A 
SIZE / RAW ANALYSIS 

I 

CUMIJL4TIVE 
Wt.% R.M.% A s h %  S . %  

94.1 2 .0  17 .9  0.35 94.1 17 .9  0.35 A.D.B .  

94.1 - -  18.2 0.36 94.1 18.2 0.36 D . 8 .  

Size 

F r a c t i o n  Wt.% A s h %  s. % 

k x 65 

17.9 0.35 A . D . B .  2 . 4  1 8 . 1  0.40 100.0 

- -  18 .5  0.41 100.0 18.2 0 * 3 6  D . 6 .  

5.9  

5 .9  
65 x 0 

1 

Warnock Hersey Professional Services Ltd. 

I 

ELCO MINING LTD. 
CORE SAMPLE ANALYSIS 

Hole No.: DH 135 - 19 Lab.  No.: 77 -4321 Date :  June 2, 1977 
4 

HEAD RAW ANALYSIS 

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

1 . 2  17.6 32.1 49.1 0.37 66.4 A i r  D r i e d  Basis 

REh4ARKS 

D r y  @asis  - -  17.8 32.4 49 .8  1 0.37 - -- 

I 

S . G .  

-1.40 

1.40-1 -50 

1 .50-1 .60 

+1 .60 

SINK - FLOAT ANALYSIS: 2'' x 65 M 

wt. % 

70.8 

70.9 
- 

5 . 3  

5 . 3  

3 . 5  

3 .5  

- 
- 
20.4 

20.2 
111_ 

Curnu1 ative t 

F . S . I .  



Starting Temperature " C :  350°C 

378OC Softening Temperature " C :  

Max.  Dilatation Temp. " C :  
: .  26% @ 476°C Contraction "A:  

Dilatation %: 
- - -  

WARNOCK IHERSEY PROFESSIONAL SERVICES 
~~ - 

Title 

' RUHR DILATOMETER TEST 

.- _ _  

Date 

Drawn 



HEAD RAW ANALYSIS 

R.M.% Ash% V.M.% F . C . %  S.% H.G.I .  REV-ARKS 

2.3 6.8 34.9 56.0 0.34 74.7 A i r  Dried Basis 
- - -  7.0 35.7 57.3 0.35 Dry P a s i s  - -  

"r 

R . M . % l  A s h %  I S.% 
CUMUL/?TIVE 

Wt.% \ A s h %  I S.% 

0.34 
0.35 

- 

92.6 7.5 0.34 A.D.B 
92.6 7.7 0'35 D.B. 

2.5 7.5 

7.7 - -  
0.38 100.0 7.5 0-34 A.D.E 

0.39 100.0 7.7 0.35 D.B. 

SIZE / RAW ANALYSIS 
I 1 I I 

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

I 7.4 
65 x 0 

7.4 

SINK - FLOAT ANALYSIS: 2'' x 65 M 

Cumulative 
S . G .  I Wt.% IR.M.% v . M . ~  F . C . Y ~  s.% A s h %  

2.1 
- 
36.8 86.8 -* A.D.B.  

-1 .40 
87.0 2.2 

5.6 

5.7 

- - 
37.7 60.1 10.39 D. B. 

33.5 58.8 10.32 -1 2;; 

92.8 

A.  D. B. 

D. B. 
1.40-1.50 

1 .50-1 .60 
10.9 A.D.B. 

I D.B. 1 1 . 1  92.9 1 -::!- 
100.0 

100.0 

68.9 
~ A .D .B .  

1 D.B. 69.9 



-___- 

WAKNOCK HERSEY P R C F E S S I G N A L  SERVICES 
- -. ___ _ _  _-__. ___ - 

Date Title 

Drawn ' RUHR DILATOMETER TEST 



i 

i 
" -  

I 

HEAD RAW ANALYSIS 

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

2.8 23.7 29.1 44.4 0.35 79-5 A i r  Dried Basis 

Dry  Pasis  - - -  - -  24.4 29.9 45.7 0.36 

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

1 I I I 

CORE SAMPLE ANALYSIS 

I 
CUMULATIVE 

Wt.% A s h %  '.% 
88.4 21.2 0.36 

88.4 21 .8 0.37 

100.0 22.6 0-37 

100.0 23.2 Oe3* 

A.D.B  

D.B.  

A.D.E! 

D.B. 

Size 1 W t . %  1 R . M . % l  A s h %  1 S.'% 
Fraction 

88.4 

88.4 

1 1  .6 
11.6 

2 x 65 

65 x 0 

2.6 21.2 0.36 
- -  21 .8 0.37 

2.6 32.9 0.42 
- -  33.8 0.43 

70.5 
-1.40 

S I N K  - FLOAT ANALYSIS: 2" x 65 M 

2.1 

-.-- 

* 
COMPOSITE 2" x 65 m F L O A l S  @ 1 .50 S . G . ,  A . D . B .  

---- 

S . G .  I Wt.% I R . M . %  

] 70.5 I - -  
I 1 

2.4 I -- 1 .40-1 .50 

1 . t i O - l  .60 H - . -  

Cumul at  i ve 

Nt. % P s h %  

70.5 2.9 A.D.B .  

70.5 3.4 D. 6 .  

74.6 3.8 
74.6 4.3 

I A . D . B .  
D.B. 

100.0 21.9 , A . D . B .  

D.B.  100.0 22.7 I 

Maximum 
Contr. "/o 

Maximum 
Di l .  % 'G. No. 



Yo 

3300 

250 

200 

150 

100 

5c 

C 

L a b .  NL1. 77-4323-- t l n l f )  

Client: Elco Wining L t d .  

Sarr.ple I .  D. : DH 136 - 1 

Star t inq Temperature C: 

Softening Temperature C: 

N - a x .  Dtlatat lon 1err.p. C :  

J u l y  11/77 

0 350 

0 382 

0 

Dilatat  ion %: 

F ina l  Te r rpe ra tu re  c: 
G.  Factor:  

0 

-- 

I 

Wbrnock Hersey Professional Services Ltd. 
! G%=m 

Date 

RL'HR DILATCMETER TEST I-- Orawn 



Warnock Hersey Prokssional Services I.t.cf. 

7 . 4  

7 . 4  G 5  x 0 

rh 

2.1 40.9 0.55 100.0 46.2 0.47 A.D.B.  

- -  41 .7 0.56 100.0 47.2 Os4*  D.B. 

CORE SAM6Ct-I . .- ANALYSIS 
Lab.  No.: 77 - 4324 Date. June 9. 1977 

- -~ Hole No.: DH 136 - 

". 
I_.--- 

SINK - FILOAT ANALYSIS: %'' x 65 M I 



0 ’  
/O 

300 

250 

200 

150 

100 

50 

G 

L a b .  No. 77-4324 Date:  July 11/77 

Clien t :  Elco M i n i n g  L t d .  

Sarr,ple 1 .  D . :  DH 13E - 2 

Star t in9 7 emperature C: 

Softenin9 Temperature OC: 375 

A4ax. Di latat ion Temp. C: 

Contraction %: 41% (3 483 

Dilatat ion %: 

F i n a l  Terrperature C: 

G. Factor:  

~ - . _ _ _ - -  - 

350 0 

- 

0 

- 
0 

I 

Vhrrrock Hersey Profhdonal Services Ltd. -- - 
! L ”0”%_3 

Date 

RCHR DILATCMETER TEST 

I 



Warnock Hersey Professional Services Ltd. 

R.M.% Ash % 
2.1 30.5 

31 . 2  
- 

- -  

ELCO MINING LTD. 
CORE SAMPLE ANALYSIS 

29.4 

30.0 

D a t e :  June 9, 1977 Hole No.: DH 136 - 3 Lab. No.: 77 - 4325 
t 1 

40.1 0.66 70.5 A i r  Dried Basis 

38.8 0.67 - -- D r y  Fasts . 

1 HEAD RAW ANALYSIS- 4 . 1 I 

SINK - FLOAT ANALYSIS: X''  x 65 M I 
S.G.  wt.% R . M . %  

-1.40 
I 1 
I I 

1 .40-1 -50 I 6.1 J - -  

1 .50-1 .60 }*- 
tl .60 

A s h %  

6.5 
6.6 

20.8 

21 -2 
- 
29.2 
29.7 

69.6 

70.8 

5 - -  

F_ 

S.% 

0.78 
0.79 

0.73 

0.74 

- -  

C u m u l a t i v e  

65.7 9.2 I A . D . B . 1  

9'3 I D . B .  65.7 I 
100.0 *-++-*I 100.0 



Warnock Hersey Proksional Services Ltd. 

Date 

RL'PR DILATCMETER TEST 
D r a w n  

I 



Wornock Hersey Professional Services Ltd. 
ELCO MINING LTD. 

CORE SAMPLE ANALYSIS -~ ~ 

Hole NO.:DH 136 - 4 Lab. No.: 77 - 4326 Date. June 3 ,  1977 
r 1 

6 . 3  2.5 21 .7 0.71 100.0 20.6 0 72 A.D.B. 
6.3 - -  22.3 0.73 1c)o.o 21.1 0.74 D.B. 

1 

---- 
S . G .  

-1 .40 

1 .40-1 .50 

1 .50-1 .60 

i 
+l -60 

SINK - FLOAT ANALYSIS: 2’’ x 65 M 
7 

Wt.% R .M.% 

65.6. 1 . 3  

6.0 1.6 
65.6 - - 

+- 
24.7 11.6 
24.7 I - - 

- 
Ash% 

5.4 
5.5 
- 

22.0 

30.5 

55.8 
56.7 

- 

Cumulative 

65.6 5.4 
65.6 5.5 
71 .6 6.8 

71 .6 6.9 
75.3 7.9 
75.3 8.1 
O ~ . o  13.7 
00.0 * 20.1 

A.D.B.  

0 .  B. 

A. D. B. 

D.B.  

A. D. €3. 

D. B. 

A.D.B.  

D. H. 



n/ 
/ O  

3CO 

259 

200 

152 

1 co 

50 

G 

I 
QL3L? 
1 p== 
A a”C1 

VJarnock Hersey Professional Services Ltd. 

Llrawn 



Warnock Hersey Professional Services Ltd. 

c * 
HEAD RAW ANALYSIS .’ 

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

2.1 38.2 26.1 35.7 0.72 56.7 A i r  Dr ied Basis 
- -  33 .0  26.7 34.3 0.74 - - D r y  Pasis  . 

ELCO MINING LTD.  
CORE SAMPLE ANALYSIS 

-I. 

SINK - FLOAT ANALYSIS: X’ ’  x 65 M 

S . G .  

35.4. 1.3 
35.4 - - -1 .40 

5.2 I 1.7 I 5.2 I---‘ 1 .40-1 -50 

6.1 11.6 
6.1 I - - 1 .50-1 .60 

----. 

Ash% V.M.7 

5.4 I 37.1 

46.7 A .D.B.  



% 
300 

250 

200 

150 

100 

50 

C 

C l i e n t :  Elco M ininy  L t d .  - - ~ _ _ _ - -  -- -- 

Sarrp l t  I .  D.: DH 136 - 5 
0 

Star t in , ;  7 cmpera ture  c. .  350 _-__ - 

0 
-- Final  T e r r p e r a t u r e  c: 

G. Factor:  

f 
Date 

RL'HR DILATCMETER TEST 
Orown I--- 



Warnock Hersey Proksional Services Lad. 

R.M.% 

1.3 - -  

ELCO MINING LTD. 
CORE SAMPLE ANALYSIS 

Ash % V.M.% F.C.% S.% H.G.I .  REIV,ARKS 

40.6 23.2 28.2 0.42 ’ 63.6 A i r  Dried Basis 

4 9 - 5  23.7 26.8 0.43 D r v  @asis - - -  

Hole No.: DH 136 - 6 Lab. NO. : 77 - 4328 Date- June 9 ,  1977 

t -. 
HEAD RAW ANALYSIS 4 1 

SIZE / RAW ANALYSIS 7 

~ ~- 

SINK - FLOAT ANALYSIS: X’’ x 65 M I  

S.G. . I  but.% I R.M.% 

-1.40 1- 
4.5 , 1 . 3  

r 4.5 - - 
1.40-1.50 

1.50-1 .60 

2 .5  1 1.4 
I 

152.5 I - -  
-.rr 

I 1 1 Cumulative I I 

4.9 37.3 57.8 0.61 41.2 4 - 9  A.D.B. 

5.0 38.0 57.0 0.62 41.2 5.0 D.B.  
i 

- -  - -  - -  103.0 48.9 A .D .B .  87.3. 
88.5. - - - -  - -  ) l i ) O , O  49.6 D.B.  A i 



0' 
/o 

:3co 

250 

200 

15' 

1 oc 

5c 

( 

Lab .  No. 77-4328 

Client:  Elco M i n i n g  L t d .  

Sarr,plct I .  D.: DH 136 --_ i :  

Start t r i i~:  Tempera tu re  C :  350 

Softenrng Tempera tu re  C :  377 

N,ax. D i l a t a t i o n  1err.p.  c: 

L l a t c  . ... LJi~ly .- ._ 11,,/77 - - 
--_. __- 

___ 

_- 
0 

C) 

0 

Cont rac t  ion %: 35% @ 486 OC 

Dila ta t  ton %: -- 
0 

F i n a l  Ter rpe ra tu re  c: 
G. F a c t o r :  _- 

I 

wfl Vhrnock tlersey Ptdessional Services Ltd. 
! e=-zrm 

Date 

RClHR DILATCMETER TEST Orown 



1 HEAD RAW ANALYSIS < 

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

2.0 30.1 30.7 3 3 . 2  0.66 62.2 A i r  Dr ied Basis 

--- 

S . G .  

- -  30.7 31.4 37.9 0.67 w w  

-7- 

-1.40 
I__ 

1 .40-1 .50 

D r y  Pasis 

1.50-1 .60 

+1 .60 
L-- 

SINK - FLOAT ANALYSIS: 2'' x 65 M 

wt.% _r__ R.M.% 

50.6 1.8 
50.6 - - 
1 2 . 3 ,  1.6 
12.3 - - 

31.1 - - 

C u m u l  at i ve 

59.6 

63.9 13.7 

68.Y 13.9 
100.0, 3d.9 
100.0 31.4 

A.D.B. 

D. B. 

A.D.B.  

D. B. 

A . D . B .  

D.B. 

A .  D. B .  

D.B. 



1/ 
/O 

3CO 

2.50 

200 

152 

190 

50 

G 

Ucilc. 1; 'V 13/77 ___ -- 
Lab .  NU. 77.- 1329 __ ____- 

._ _____ Cl ient :  Elco M tning Ltd .  

S a m p l e  I .  C: DH 136 - 7 

S ta r t i nq  Tc r rpe ra tu re  C: 

Sof t en  1 nc T c m p e r  a tu r e  

-- 

__-- 

0 353 

C : G 378 

0 
__ M a x .  Di la ta t ion 7 emp. C: 

G .  

Warnock Kersey Professional Services Ltd. 
'€2- 

Date 

RL'F'R C l L b T C M E T E R  TEST 
Drawn 1 

I 



____ 
HEAD RAW ANALYSIS ' 4  

R.M.% Ash % IV .M.% F.C.% S.% H.G. I .  REWWRKS 

- -  42.1 26.2 31 07 0.57 - -  D r y  E a s i s  
41.3 25.7 33.0 0.56 66.4 A i r  Dr ied Basis  1.3 

. t 

Ash % S . %  I " 
CUMULATIVE 

Wt.% ] A s h %  I S . %  

40.6 
41.4 

37.1 
37.9 

0.54 89.2 40.6 0.54 A . D . B  

- 0.55 . 83.2 41.4 0.55 D.B. 

0.57 100.0 40.2 0.54 A.D.B 

0.5a m . a  41.0 0.55 D.B. 

F . S . I .  on Softening 

Temp.  ("C) 

1 

1 
Max. D i l .  Maximum Max i r rum 
Tek.p .(%) Contr . % Dil . % G.No. 

Warnock Hersey Professional Services Ctd. 
ELCO MINING LTD. 

CORE S A M P L L E  ANALYSIS 

'E / RAW ANALYSIS 
I I 

Size  
Fract ion 

?$ x 65 

65 x 0 

P SINK - FLOAT ANALYSIS: 2'' x 65 M 7 wt.% R . M . %  

7 

S.G.  
Cumulative 

Ash% S.% 

38.8 54.1 0.59 1.8 44.5 7.1 
-1 .40 

44.6 
3 . 9  

0.70 

0.63 
7.3 

21.1 
1 .40-1 -50 
-m__- 

1 .50-1 .60 
- 

$1 .60 

21.5 0.70 3.9 
5.2 

a- 
53.7 I 10.1 A .D .B .  

53.7 10.3  D.B. 

? O O , O  40.9. A .D .B .  

100.0 41.5 I D. B. 

1.6 
5.2 --- 

46.3 1.2 

46.3 I - - - -  - -  



Lab.  No. 77-4330 Date: - J u l y  13/77 .- 

C l ient :  Elco M i n i n g  L td .  
- 

Sarr,ple I .  D. : DH 136 - 8 

Sta r t i ns  Tempera ture  C: 

Softeninc Tempera ture  C: 

350 

G 373 

0 
Wax. Di latat ion 1 e r r . p .  C: 

Contract ion %: 36% @ 474OC 

Di la ta t ion  %: 

F i n a l  Ter rnera ture  C :  
G 

Factor :  -- I 

Kkf?! !  
'C+Ti 

Warnock Hersey Professional Services Ltd. 

RL'FR 01LA7C:METER TEST /r) 
D r a w n  



Warnock Hersey Professional Services Ltd. 

C L I E N T  - E lco  Mining Ltd.  

Sample Identi f icat ion - DH 136 - 8 
Lab. No. - 77 - 4330 

Footaqe - 

C L E A N  - 
I .50 Composite 

A s  Analyzed Basis 

Mois ture "/o ( Inher8nt ) - 1.8 

A s h %  - 8.2 

Volat i le M a t t e r  % - 38.3 

F ixed Carbon % - 

Total - 

Sulphur "/- - 0.69 

FSI - 1 

51 .7 

100.0 

l i t l i  I)cr Ib. - 12,753 

Eau i l i b r i um Moisture % - 3.8 

WW@pW%2,-H&w - Carbon Dioxide 0.10 

Specif ic Grav i ty  ( 20 mesh ) - 
D r y  Basis 

Ash % - 8 .4  

Volat i le % - 39.0 

Htu per  Ib .  - 12,987 

Dry,  Ash - F r e e  Basis  

Volat i le % - 42.6 

Btu per  Ib. - 14,170 

FLOAT / S I N K  ANALYSIS 

Specif ic Gravi ty 

Sink Float Weight % Ash 7L 

48.5 8.4 



~ 

Warnock Hersey Professional Services Ltd. 

HEAD RAW ANALYSIS 4 

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

0.53 69.8 A i r  D r i e d  Bas is  2.7 14.7 33.4 51.9 
- -  15.1 34.3 50.6 0.54 - - Dry G a s i s  

S I N K  - F L O A T  ANALYSIS: XI1 x 65 M 

S . G .  
_ .  

1 .40-1 - 5 0  

1.50-1.60 

Cumulative 1 



O /  
/O  

3cc 

259 

200 

153 

1 co 

50 

G 

Lab.  No. 77-4331 Cate: \ ' u l y  13/77 -___- __ 

- -- Cl ien t :  Elco M tning L t d .  

S a m p l e  I .  C.: DH 136 - 9 

Starting Ternperature C: 350 

S o f t e n i n s  T e m p e r a t u r e  C: 385 

ALax. Dilatation T e r r p .  C: 

Contraction %: 33% @ 487OC' 

0 

0 

c- 
F i n a l  Terrnc:rature C: 

G .  Factor: 

Warnock Hersey Professional Services Ltd. 'c55-a ~ 

Date 

RCFR CI l -PTCMETER TEST 



n 

"T 

Warnock Hersey Professional Services Ltd. 

CLIENT - E lco  Mining Ltd.  

Sample Identif ication - 
Lab. No. - 77 - 4331 

Footaae - 

DH 136 - 9 

CLEAI'J - 
1.50 Composite 

As Analyzed Basis 

Mois ture 7'0 ( Inherent ) - 

Ash"/, - 4.4 

2 . 2  

'dolatile Ma t te r  % - 

Fixed Carbon % - 
37.2 

56.2 

Total  - 100.0 

Sulphur "/D - 3.47 

FSI  - 2 

Rtu per  lb .  - 13,221 

Equ i l i b r i um Moisture % - 4.2 

&W,dgPWH*mMk%'- Carbon D iox id e 

Specif ic Grav i ty  ( 20 mesh ) - 
Dry Basis 

Ash % - 4.6 

Volat i le % - 38.1 

Btu per  l b .  - 13,524 

0.06 

~~ 

Dry, Ash - F r e e  Basis 

Volat i le % - 

Btu pe r  lb .  - 
40.0 

14,155 

FLOAT / SINK ANALYSIS 

Spec i f  ic Grav i ty  

Float - Sink Weiqht % Ash % 

1.50 80.9 
-_ 1 .50 .- 

4.6 



r 

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

R.i.1. 2 
1 . 9  

ASH 2 V . M .  ?< F.C. % s .  2 H.G. I .  REMARKS 

A i r  D r i e d  Basis 
Dry  Basis 

24.5 31 .O 4 2 . 6  0.71 86 

25.0 31.6 4 3 . 4  0 .72  --  

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

tP 

B i d e  y Engineer ing 
Subsidtary r r l  G r r n l  Wcsl Swel Industries 

CUilULATI V E  

WT. 2 R . M .  R ASH % \ / . M .  % F.C. % S .  % WT. 2 ASH % 

4.6 37.9 55.5 0.74  , 68 .0  4 .6  11 I) i, 
I 1 - i  

S .  G .  I -------I 6 8 . 0 .  2 . 0  
- 1 .40 

2.9  I 1*40-'*50 2 .9  
L 

i-----. 6 7 - 9  

2 . 4  
1.50-1.60 2 .4  

26 .7  

8 + 1 * 6 0  26 .8  

1.9 23 .5  32 .6  42 .0  0 .68  70.9 5 . 4  A . D . B .  1 
1.7 

4 . 7  3 8 . 7  56 .6  0.76 67.9 4 . 7  ' I) t )  .--I- - 

24.0 33.2 42 .8  0 .69  70.8 5 . 5  D . B .  

33 .6  \ /I 7 3 . 3  6.3 A . D . B .  

34.2 1 73.2 
\ / 

/ \ 6 * 4  %i-j 1.2  75.2 100.0 24.7 ! 

76.1 / 100.0 25.1 D .  0. 1 

F.S. I .  

4 1 /2  

i Pl,: 
ON 

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

SOFTENING M A X .  D I L .  MAXIMUM MAX I MU11 
TEMP? ( O C )  TEMP.":(oC) CONTR. 2 

D I L .  % =I 
0.07 380 436 30  - 28 0.334 



I 

- 

H- 

a 

I 

I 



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

i 7 

~ R.11 .  8 A S H  2 V . M .  % F.C. % s. 2 H.G. I .  R E MA R I( S .' 
A i r  D r i e d  Basis 
D r y  B a s i s  39.8 25.9 34.3 0.61 d 

1.5  39.2 25.5 33.8 0.60 69 
-- 

I WT. % 

95.2 
95.3 
4.8 
4.7 

CUC4ULAT I VE i 

R.11. 2 ASH 2 s .  2 LIT. 8 ASH % s. % 

1.4 40.5 0.59 95.2 40.5 0.59 A . D . B .  , 
41.1 0.60 95.3 41.1 0.60 D . B .  1 

1.8 I 28.0 0.73 100.0 39.9 0.60 A . D . B .  I 
-_ 

I 28.5 0.74 100.0 40.5 0.61 D . B .  ? 

I 0 A T A N A L Y s' I S :  1 / 4 "  x 651.1 
i I CU:1ULATI\IE 1 

ASH % 

9.2 
9.4 

25.5 
25.9 

1.50-1.60 I-+. 

V . M .  !k F.C. 8 o;;8!4 IW;;.; 

35.0 54.1 
35.6 55.0 0.79 37.7 
32.4 . 40.4 0.66 45.2 
33.0 41.1 0.67 45.1 

I 

F.S. I .  

2 1/2 

_____I I 

P 2  DILATATION TEST ( I n i t i a l  ~emD.=320"~) 

ON SOFTENING M A X .  D I L .  M A X I M U M  MAX I MU11 
TEMP.+: ( " C )  TEMP.$: ("C) CONTR. % D I L .  8 G .  N O .  

COAL 

--- --- 38% @ 479°C --- 0.05  407 

I ASH % 1 
I . . . ~  

9.4 - - - - ~  
11.9 1 ::;.d :::: 1 D . B .  ~ 

A.D.B. 
lh.7 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 

B i d e  y Engineer ing 
Siibsrdrary o f  GrPat Wesl S f p e l  lndus&ries 
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I 

?m H E A D  R A ' : /  A N A L Y 5  I S 

V . M .  YL F . C .  2 . s .  2 H . G .  I .  R E MARKS R . M .  % A S H  . 
A i r  D r i e d  B a s i s  

Dry B a s i s  

1 . 1  67.8 17 .6  13.5 0.32 58 

68.6 17.8 13 .6  0.32 -- 
.d 

1-F- 
F R A C T I O N  WT. 8 

92.7  
11/4" x 65M 
)1 92 .7  

ti 7.3 
!65M x 0 

7.3  

+ 

I C U M U L A T I V E  

R . M .  8 A S H  % S .  % LIT. 8 A S H  % s .  % 1 
1 . 1  69 .2  0.33 , 

!Z;J 69.2  

0.33 A . D . B .  

1 .5  1 47.4 0.52 100.0 67 .6  0.34 A . D . B .  I 
D . B .  70.0 0.33 70 .0  0.33 

P 

1 4 8 . 1  0.53 100.0 68.4 0 .34  D . B .  1 

f- 

A S.T.  G M.D.T. corrected w i t h  f a c t o r  6/5 
Birt le y Engineering 
Substdrary 01 Greet West Steel Industries 

C U D U L A T  I LE 

S .  G .  WT. 2 R . M .  2 A S H  % V . M .  2 F . C .  % S .  % WT. 2 A S H  8 
I1 , [, n . 

5.2 37.3 56 .4  0 .80  1 15 .8  5.2 - _. I --- -- 
15.8 1 . 1  

- 1.40 I 

1 .40-1.50 

1.50-1.60 

t-' 
. + l a 6 0  

' f l  t i  

__- I___ _ _  -~ 
A . D . B .  

D . B .  

A . D . B .  

1 5 * 8  1 5 . 3  

15.8 5 .3  37 .7  57 .0  0.81 
1.4 1.0 18 .6  32.4 48 .0  0.77 17.2 6.3 

1 .4  18.8 32.7 4 8 . 5  0 .78  17.2 6 .4  

0 .9  1 . 2  32 .7  \ / 18.1 7 .6  

\,,' 0.9 33.1 18.1 7 .7  D . B .  
+- ._ 

81.9  1 . 1  83.4 / \ 100.0 69.7 A . D . 3 .  

81 .9  84 .3  / \lOO.O 70.4  D . B .  4 

C 0 F1 P 0 S I 1. E 1/4"  x 6 5 1 ~  F L 0 A T S 0 1.50 S . G . ,  A . D . B .  
I 

D I L A T A T  I ON T E S T  ( I  n i t i a  1 Ternp.=320"C) 
F . S .  1 .  ON P2 [---I 

S O F T E N I N G  M A X .  D I L .  M A X I M U M  MAX I MU11 
TEMP.': ( " C )  T E M P . " ( ( " C )  C O N T R .  2 D I L .  2 G .  N O .  

C O A L  

2 1 /2  0 .04  371 --- 37% @ 485°C --- --- 
t 1 
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May 19, 1577. 
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E L C O  M1:J I N G  L T D .  --- - 

CORE S A M P L E  I;NALYS I S 

R . M .  8 
1.6 

Lab.  N v. go38 DATE : May/77 . _  -- OH-136-14 HOLE N O .  : 

A S H  % V . M .  % F . C .  % s .  X H . G .  I .  R E MA R I< S .' 
63 A i r  D r i e d  B a s i s  44.3 23.8 30.3 0 .52  

45 .0  24.2 30 .8  0.53 --  Dry Basis  

WT. 2 
34.7  
34 .6  

5 .1  
5 .1  

6 . 9  

6 .9  
53.3 

5 3 . 4  

FRACT I ON 
I 

C UMULAT I LE 
R . M .  % A S H  % V . M .  8 F.C .  2 S .  % LIT. 2 1 A S H  8 

11 . I', . [I . 
. 

8.1 37 .4  52 .9  0 .77  34 .7  8.1 

8 .2  3 8 . 0  53 .8  0 .78  1 34 .6  8 . 2  l----r) *: 

24 .9  31 .6  43.5 39 .7  10.3 D . B .  

- -- 1.6 

. - - -. . - 
1.7 24.5 31 .1  42.7 1 39.8  10.2 1 A . D . B - j  

1 .5  35 .4  \ /I 46 .7  13.9 A . D . B .  
\ I % 

i 35.9 46 .6  14 .1  D . B .  

1.2 71 .8  100.0 44 .8  ' - 7 1  
2 

72 .7  / - \ 100.0 45.4 D . B .  I 

WT. 2 

F . S .  I .  

3 

1 t 94.4 

1 

i SOFTEN I N G  M A X .  D I L .  M A X I M U M  MAX I Mut t  
TEMP.VC) TEMP.;~(oC) CONTR.  2 D i L .  G .  N O .  I 

ON 

--- --- 30% @ 431°C --- 368 0 .04  
i 

w I 5 .6  

5 . 6  
65M x 0 

f' 

1 S .  G .  

1.40-1  3 0  

i 1 1 .50-1.60 

+ I  -60 I 
I C 0 hi P 0 S I 1' E 1 / 4 "  x 65M F L 0 A T S G 1 . 5 0  S . G . .  A . D . B .  I 
I I PX I D I L A T A T I O N  TEST ( I n i t i a l  Ternp.=320"C) i 

A S.T. & M.D.T.  corrected w i t h  factor  6/5 
Bir t le  y Engineer ing 
Subsidiary of  Great West Steel Industries 





Warnock Hersey Pfofkssional Services Ltd. 
ELCO MINING 1-7-D. 

CORE SAMPLE ANALYSIS 

1 

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

1.8 38.4 2 7 . 1  34.5 0.64 83.0 A i r  D r ied  Basis 

Dry Pasis  - -  - -  33.1 27.6 3 3 . 3  0.65 
L 4 

P- 
Hole No. : DH 137 - 1 Lab. No.: 77 - 4332 Date. June 9 -  19 77 

1 \c 
HEAD RAW ANALYSIS 

S I Z E /  RAW ANALYSIS 
1 I I 

~ 

S i ze  
F r a c t i o n  

x 65 

CUMULATIVE 
R . M . % l  Ash % I S . %  ' 

Wt.% ] A s h %  I S . %  
Wt.% 

70.6 
70.6 

29.4 - 2 . 2 A  26.8 I 0.68 I109.0 
65 x 0 I - -  I 27.3 I 0.79 I100.0 I 37.8 I 0.61 I D.B. 

1 

23.4 

SINK - FLOAT ANALYSIS: 2'' x 65 M 

TI Cumulative I 
---- 

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

3L. I  
40.7 
a 

7.4 
A.D.B.  7 . 3  -1 .40 

7.4 D. B. 

1.3 0.74 8.6 17.8 
18.1 
24.7 
25.2 

46.6 
46.6 

A.D.  B. 

D. B. 
1 .40-1 .50 

0.75 8.7 -- 
-"--I 

49.4 9.5 
3.7 

A.D.R.  
, 
i D.B. 43.4 

1.2 73.5 
42.41 D . R .  74.4 - -  ~ 1 0 0 . 0  



% 
3CO 

253 

200 

150 

1 co 

50 

G 

L a b .  N o .  77-4332 Date: -- d ~ ~ l y  13/77 

C l i e n t :  Elco W\ ininq L td  

San-#ple  I .  D. : DH 137 - I 

S t a r t i n? ;  T e m p e r a t u r e  OC: 350 

S o f t e n i n r  7 e r r , p e r a t u r e  C :  374 

N,ax. Di l a t a t ion  T e t r , p .  C: 

C o n t r a c t i o q  %: 32% @ 478OC 

Di la t a t ton  %: 

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

- 

C 

0 

0 

G .  Factor: 

1 

Warnock Hersey Professional Services Ltd. 

RCFR DIL-AT C'METER TEST 

Date 

Drawn 



Warnock Hersey Professional Services Ltd. 

t 
HEAD RAW ANALYSIS 4 

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

46.7 25.3 28.0 1.01 75.4 A i r  Dried Basis 1.4 
- -  47.4 25.7 26.9 1.02 - -  Dry  Fasis 

ELCO MINING LTD. 
CORE SAMPLE ANALYSIS 

S . G .  

1.40-1 -50 

1 .50-1 .60 

SINK - FLOAT ANALYYIS: 2" x 65 M 

Wt.% R . M . %  1 
34.2 

3.3 
3.3 
2.8 
2.8 

P 

-- 1.4 
- -  

I Ash% V.M.? 

22.81 35.4 

31.61 - - 
32.0 - - 
71.1 - - 
72.01 - - 

-I- 
42.7 ! 1.31 q-IF 

A.D.B .  

40.3 8.8 D. B. 

130.0 45.9 A . D . B .  

100.0 46.5 I D .  5. 



- 
5'0 L a b .  Nu. 77-3333 Latc:. J u l y  13/77 

- 

3CI 

,252 

200 

15:: 

190 

50 

G 

Warnock Hersey Professional Services Ltd. 
t E+ 

I----- Drawn 



Warnock Hersey Pr;ifessional Services t td. 

HEAD RAW A N A L Y S I S  

t-1.G.I.  REMARKS R.M.% A s h %  V . M . %  F . C . %  S.% 
1.6 56.8 19.2 24.0 1.23  50.4 A i r  D r i e d  Basis 

- - D r y  easis - -  
L 

4- 

57.7 _ _ T  13.5 22.8 '..2! 
-I -. 

-1 -r"r--. 

S I N K  - F I -OAT A N A L Y S I S :  x 65 M 

-- . 
1 

C O M P C S I T E  x 65 m F L O A T  C! 1 .50 S . G . ,  A .  D.B.  
I 1-- 

M a x i m u m  
Dt1. % G .  No. 

- 

J-- 

-1.40 

2.1 
1 .40-1 -50 1 --, I 1.0 I - - - 

- -  
-- 

S.% 

1.01 

1.03 

Ccr-rul ative 
,- .-* 1 

at.% A s h %  

12.4 3 . 3  A . D . B .  

12.4 3.4 D.B. 

l O O . O l  53.21 D.13. 



L _ 

D/ 
/ O  

300 

250 

200 

153 

100 

50 

G 

Lab.  No. 77-4334 L a t e :  .)UlY 13/77 -~ - 
Client: Elco Min inq L td .  

C;arr.ple I .  D. : DH 137 - 3 

Star t ins Temperature C: 350 

Softenins 

hLax. Dilatation Ten:p. C: 

Contraction %: 34% @ 463OC 

Dilatat ion %: 

F ina l  TerrpcratGre C :  

G. Factor: 

0 

C, 

Warnock Hersey Professional Services Ltd. ' L- 
Date 

RL'F'R DILATCMETER TEST 
Drawn 



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

47.5 27.7 23.3 0.60 70.5 1-5 
- -  48.3 28.1 25-6 0.61 -- - 

12.4 2.0 34.2 0.70 103.0 46.3 
12.4.  - - 34.8 0.71 100.0 47.0 0.66 D.B. 

65 x 0 

1 

REALARKS 

A i r  Dried Basis 
D r y  Pasis  

- 
SINK - FLOAT ANALYSIS: 2’’ x 65 M 

S . G .  

. 
57.5 1.0 73.8 
57.5 - - ; 74.6 

$1 . G O  -- 

A.D.B .  

D. B. 

A . D . B .  

A . 0 . F .  

D . B .  

A .  D .  R. 
D. B 



% 
3co 

550 

200 

153 

I ce 

50 

G 

C l i e n t :  Elco Min tng  L t d .  

S a m p l e  1 .  D . :  DH 137 - 4 

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

0 
N,ax. Di l a t a t ion  7 e r r p .  C: 

C o n t r a c t t o ?  %: 41% @ 472OC 

Dl la t s t i on  c i / -  

Final  T e r r  pcrd ture  c: 
G .  Factor: 

(- 

Warnock Hersey Professional Services Ltd. 

2.L'FR CIL-ATCMETER TEST 



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

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

R . M .  8 ASH % ~- V . M .  % F . C .  % s .  2 H . G .  I .  RE M A R K S  
4 

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

1 .3  31.3 34.3 33.1 0.74 46  

31 .7  34.8 33 .5  0 .75  1 --  

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

$ 

WT. 8 S .  G .  1 
55 .8  

55.7 
10.6 

- 1 . 4 0  

10.6  

4.2 

4 .2  

1.40-1 .SO 

1.50-1.60 

29.4 
29.5 + 1  . 60  

C U i l U L A T  I \IE 

R . M .  ASH 2 \ I . M .  % F . C .  2 S .  % WT. 2 A S H  2 
A . c) ii 10.9 4 3 . 0  44.5 0.90 55.8  10.9 - __ . - -. -- 1 . 6  

1 .2  

Ii 1 1 . 1  43 .7  45 .2  0.91 55.7 1 1 . 1  

29.4 37.6 31 .8  0.72 66.4 13.9 A . D . B .  

29.8 1 38.1 32 .1  0.73 I 66.3 14.1 D . B .  

I_ ---I 
1 i 

1.5 35 .5  \ - /I 70.6 15.1 A . D . E .  
\ 

36.0 70.5 15.4 D . B .  

1 . I  73.8  / 100.0 32.4 A . D . B .  f 

74 .6  / 100.0 32.9 D . B .  

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

C 0 M P 0 S I 1. E 1 / 4 "  x 6 5 M  F L 0 A T S :? 1 . 5 0  S . G . ,  A . 9 . B .  

D I L A T A T  I ON T E S T (  1 n i t i  a 1 Temp .=32OoC) I PZ 
F.S. 1 .  O N 

S O F T E N  I N G  M A X .  D l L .  M A X I M U M  HAX I M u l l  
T E M P . V O C )  TEMP.::(OC) CONTR.  % D I L .  % G .  NO. 

37 1 425 1 1  - 9  0.596 1 0.17 
* 

Birtle y Engineering 
Subsidiary o l  Great Wesf Sleel Jnduscries 
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ELCO M l V i t u l G  LTD. 

CORE SAMPLE ANALYS I S 

R . H .  % 

1 
1 . o  

R E  MAR l(S A S H  8 V . M .  % F.C. % s .  % H . G .  I .  
59.1  20.1 19.8 0.51 63 A i r  D r i e d  B a s i s  

. 

FRACT I ON I---= 

59.7 20.3 

G 

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

20 .0  0.52 - -  Dry  B a s i s  

.. -,. . 
C Ui4ULAT I \ /E 1 I 

I 

1 1 .40-1.50 1- 

C 0 M P 0 S I 1 t 1/4" x 6 5 M  F L 0 A T S @ 1 .50 S.G., A . i r \  

P% DILATATION TEST ( I n i t i a l  Temp.=32o0C) 1 
F . S .  I .  ON 

SOFTENING M A X .  D I L .  MAXIMUM M A X  I MUM 
T E M P . : ' ~ ' c )  TEMP. " ( "C)  C O N T R .  8 D I L .  2 G .  NO.  

377 428 25 - 24 0.244 

COAL 

2 1/2 0 .02  

, I ,  I 

__-- --1- -. -- -4 
A . D . B .  

D .  B .  

20.0 36 .5  42.6 0.80 27.8 10.0 

20.2 36.8 43 .0  0.81 27.9 1 0 . 1  i 
30.2 11 .5  A . D . B .  30.1 

30.4 30.3 11.7 \ 
D.B.  I 

/", A . D . B .  80 .8  100.0 59.9 

/ D . B .  81.7 100.0 60.5 '1 

Birt le y Engineer ing 
Subsidiary 01 Great WP3t Stee l  Industries 





n 

1.6 FLOAT % 

I 1; 

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

I I I / 7930 I DH-76-5 I 58.3 
i 7 4 . 0  I i I 

L?irt/c y Engineering 
Suhrtrliary of Great West Sleel Industries 

1 
i i 

i '  
I! 7933 1 DH-76-8 1 

I 
32.3 

I 
7900 I OH-59-3 ! 2 2 . 0  

7901 1 DH-59-4 I 15 .8  !I I i 

I 

I I I 
! 

I I 7904 1 DH-71-1 1 , 74 . 9 i! 7937 I DH-78-4 1 47.6 ! 

' 7906 j DH-71-3 1 3 2 . 7  i[ I I I 

I 

98.8 1 
7905 ~ DH-71-2 1 6 1 . 1  ji 7938 DH-78-5 ! 

I 

1 

I 

51 - 3  
I 

i 
! I j j  7 9 ~ ! 3  i 3 ~ - 6 0 - 5  

I I 1 
! i  ; 

' !  

1 
7914 1 DH-72-1 ~ 6 3 . 7  1 1  

I 

i 
I 7120 I DH-73-2 I - 7 2 . 7  ' 1  796'; 1 D H - 4 2 - 1  1 9 3 . 8  i 

I 7913 i DH-73-1 i 51 - 1  1 1  ! 

7921 I GH 73-3 I 6 0 . 1  I !  7956 D H - 4 2 - 2  I 
7922 1 DH-73-4 1 2 6 . 3  I /  7967 i DH-42-3 I : 

I 

5 5 . 3  
69 .0  

' I  i I 

I 

i I 
' 7924 , DH-73-6 1 77 .0  1 )  7969 ! DH-42-5 i 85.6 I 



ELCO M I N I N G  LTD. 

ELK Z l V E R  C O R E  SAYjPLES 

1 7996 

j 7997 

! I 
DH-58-1I 5" .0  I! 8030 1 DH-47-6; 45 .2  

I I 
OH-58-21 92.5 I 8031 1 DH-47-7, 9 0 . 8  I' 

I ! ! * 7988 ~ ~ - 5 7 - 1 ~  66 .6  '1 8022 I DH-44-11 76.0 

\ 7989 Dti-57-2, 59.5 ! 8023 I D!-i-44-2' 88 .7  

1 7990 ' DH-57-31 46.8 ij $024 I DH-44-3' 86.1 

i 

7991 ' DI-1-57-41 81.5 'I I I 
I 

I 1  

I 1 7992 i Dri-57-51 8 5 . 7  1; 8025 DH-47-1 G . 7  
i! 8026 I DH-47-2 '  6 0 . 0  1 7993 DH-57-6 6 5 . 8  

1 7 9 3 1  1 D5-57-7 36 .2  8027 Dd-47-3 42 .6  

I I 

1 I 

I 
7999 1 DH-58-41 9 7 . 6  1, 8033 OH-47-91 72. I 

Eirtle y Engineering 
Siibsrrltary of Great West Steel Industries 



ELCO MINING LTD. 

E L K  RIVER C 9 X E  S,W.'IPLES 

D R Y  BASIS 
l1x6SIvi FLOAT @ 1  -6OS.G. 

I 
8034 1 DH-47-101 7 6 . 7  

i L A B .  !! H O L E  j z Y I E L D ,  D R Y  B A S I S  

I j 8217 I ;DH-52-1 j 

I 

72 .4  

S i r ? k  y Engineering 
Subsrrirary ol  Great West Steel Industries 

58.5 
30.5 ti 8223 j ~ i l - 5 2 - 7  I , 

i I 
8040 i OH-45-4  90.3 ii ; I 

1 8042 i DH-56-2 
I I 

1 46.2 I /  I I 
I I 

I , i 
I 

8265 j DH-27-3 85.7 I I i I 

I 

8208 I DH-27-2 
I 

j 8210 ! DH-27-4 
I ! 1 821 I ~ DH-27-5 

I 

r--y--- 
h 1 2  j O H - 3 3 - 1  

I 8214 j OH-33-3  

b". 5 2 1 5  1 D S - 3 3 - 4  

I 8213  I D H - 3 3 - 2  

~ 8216 1 O H - 3 3 - 5  

9 7 . 2  I /  i 

I 93 .0  j i  ! ! ! I  

1 1  I I 

! 
I 

79.6 I !  

20.8 

I 
I 
I I I  i 1 I 

1 1 

52 .3 i ;  I I 1 
91 .7  ! I  i I 

I 
! ~ 73 .0  !I i 

' i  
I ;  

6 0 . 7  1 

i 
J 

i I 



ELCO M I N I N G  LTD. 

ELK R I V E R  CORE SAMPLES 

8238 i D S - 4 1 - 2  93 .7 ( 1  8270 ' DH-124-10. 48.2 
, 

Subsidiary of Great West Steel Industries 



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

E L K  R I V E R  CORE SAlL iPLES 

LAB. H O L E  1 % Y I E L D  1 L A B .  ' t i O L E  % Y I E L D  
. NO. ! NO.  \ D R Y  BASIS , N O .  ! NO. CRY B A S  I S 

Birt/e y Engineering 
Subsidiary of Great West Steel Industries 

I I 

i 

8376 D H - 1 2 8 - 6  1 63 .7  I 



-64 

I 

8437 I DH-129-2 

- 8433 DH-129-4 
8438 1 1 'DH-129-3 

ELCO M I N I N G  LTD. 
E L K  R I V E R  C O R E  S A M P L E S  

, 
75.7 I ! I I 1 :i 

!I 

I i 

i 

! I 58.4 - 

i 'i 87.7 

I 

I 
8447 1 DH-130-1 

8448 DH-130-2 

8449 I DH-130-3 
8450 I DH-133-4 

I 

8451 1 DH-130-5 

Dirtley Engineering 

i 

I 

I 19.4 / /  

, I  I 

j !  38.2 I! 
I 

75.7 i' I 
1 
I 71 . 7  I 

I1 i 63.8 !I ! 

i 
I 

j I 

1 

Subsidiary of Great W ~ s l  Sleel Industries 



,- 

ELCO M I N I N G  L1-D. 

ELK RIVER CORE SAMPLES 

I- 
! 



ELCO M I N I N G  LTD. 

ELK RIVER C O R E  SAMPLES 

I % YIELD I/ LAB. 1 L A B .  HOLE 
N O .  , NO. i DRY B A S I S  j/ NO. 

HOLE I & YIELD 
N O .  i D R Y  B A S  I S 

L 
I 

i 1 

i 
I 

8517 D H - 2 9 - 7  83.1 j l  j 
8516 I DH-29-6 1 70.1 

I ' I  

1 I 
l 8518 I DH-30-1 8 5 . 1  1 1  
1 
1 

1 8520 1 DH-30-3 1 76.1 

1 DH-30-4 1 
j 8522 1 '  OH-30-5 88 .5  

I 

I 8519 I DH-30-2 6 2 . 6  I I I 
'1 1 I 

I I t 
I I 

1 8523 I DH-30-6 I 60.0  I 1 

25.2 I D  
I 

I I I 
I I 

j 8 5 2 1  

I 

I 
I ! 

I 
I ; 1  ! I 

I i I I I ! I 
! 

30 .1  I 8527 I OH-37-7  I 

8528 1 DH-37-8  7 9 - 5  1; 

I i 8524  1 DH-125-1 45 .9  I 

, 

1 i 

Gir fle y Enginezring 
Subsidiary of Great West Steel Industries 



ELCO M I N I N G  LTD. 

ELK R I V E R  CORE SAMPLES 

L?>3. N O .  

H a r c h / 7 7  

% YIELD 1 
HOLE/SAHPLE D R Y  BASIS L A B .  NO. 1 HOLE/SAMPLE ! DRY BASIS I 

! % YIELD f i 

?- 

I 

I R - 7 7 - i 7 - 4  _. 8545  87.8 I 8574 j R-77-19-6 1 4 . 1  1 

I 1 I I 1 

Birflc y Engineering 
Subsidiary of Great West Steel Industries 

I 

j j 

8567 R-77-20-5 I 2 5 . 2  I I 
I 

85 70 R-77- 19-2 2 9 . 1  



1/4" x 65M FLOAT @ 1 .60  S.G.  4 

I % Y I E L D  I L A B .  I HOLE 
i LAB.  HOLE % Y I E L D  1 

NO. NO.  DRY B A S I S  1 N O .  1 NO. j DRY BAS I S 

8652 D H - 1 - 1  I 7 4 . 8  

8653 
8654 D H - 1 0 - 1  71.8 

8655 DH-13-2 1 87 .9  I 8683 DH-133-5 I 18.3 

8656 DH- 10-3 74.9 I 8684 1 DH-133-6 / 8 6 . 0  

8657 DH- 10-4 76.5 / 8685 1 DH-133-7 ! 9 1 . 5  
8658 I DH-10-5 1 8 1 . 7  

8660 1 DH-18-1 I 82 .9  

1 8680 1 DH-22-11 , I 6 9 . 3  

J 8682 I 1 DH-133-4 I I 7 8 . 3  

I I I 
DH- 1 -2  44 .6  1 3681 ~ DH-133-3 1 84 .9  

1 

I 

i 
I 

8659 I Dl-1-10-6 I 75.4 I 

8 6 6 1  I OH-18-2 88 .4  I I 

i 

I 1 I 

I 
1 

I 
, 

I 
I I 18662 DH- 18-3 75 .4  - 1  

Birtle y Engineering 
Subsidiary of Great West Steel Industries 

18663 DH'- 1 8-4 I i 
44.5 

18664 
I 
18665 
I 

i 1 
DIi-18-5 1 7 3 . 6  i I 

D H - 1 2 - 6  1 6 6 . 6  
I 

I 
> 

! 

18775 

48776 

DH-19-7 1 72.1 I I 
DH-19-8 1 8 9 . 2  i 

I 

i 
I 

I I I 
1 

8678 I DH-19-10 J 82.7  

8679 I DH-22-10 I , 
87 .9  I 



64 

C S & M T  C S&MT E L C O  

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

E L K  R I V E R  CORE SAMPLES 

E L C O  % Y I E L D  

Apr i 1 /77 

8 7 1  1 R-77-24-2 I 48.2  

871 2 R-77-24-3 1 2 9 . 8  

8740 1 R-77-9-3 1 78.1 

874 1 j R-77-9-4 1 , 17.8 

871 4 R - 7 7- 2 L! - 5 

871 5 

Eirt le y Engineering 
Suhsidiary of Great WPSI Sleel Industries 

1 51.8  1 
I i R-77-24-6 I 6 4 . 5  

8716 I R-77-24-7 5 7 . 9  

1 3 3 . 1  871 7 R -  77-24-8 

1 1 
1 

I 

I 

8720 

1 I 1 

R-77-15-3 1 38.1 ! 1 1 
I 

8721 1 ~ - 7 7 - i 5 - 4  1 5 9 . 9  ! 
8722 1 I R-77-15-5 I 49 .4  

8723 '1 R-77-15-6 1 12 .6  

8724 I R-77-15-7 6 5 . 2  

1 i 
I 

i 1 
I 1 

8725 1 R-77-15-8 1 
1 
1 

I 7 .6  I 

R-77- 1 2 - 4  
I 

8728 
1 i 

1 
I 

5 8 . 6  i 1 1 
I 

8729 1 I R-77-12-5 1 10.6 

I 873 1 R-77-12-7 

8732 3-77-  12-8 
1 
1 

I 36.3 

63.3 I 
i 

8733 I R-77-12-9 i 2 8 . 9  

8734 I R-77-12-10 4 2 . 7  

8735 { R-77-12-13 
8736 i R-77-12-14 4 . 5  

I 

3 0 . 7  

6 . 7  

8738 R-77-9- 1 31 .1  

8737 R-77-12-15 

[ 
1 1 

I 

i 

i 

1 

1 
I 
I 
I ! 

1 



E L C O  H I ? ! I N G  LTD. 

E L K  R I V E R  C O R E  SAMPLES Apr  i 1 /77 

8 809 
i 

D H - 4 -  1 i 8 7 . 6  1 8838 j '1-77-11-5 j 75.8 

E ir;l e y Engin ,? e ring 
Suh~iri iarv of Great West Steel Industries 

8810 I DH-4-7  I 53 .3  1 3839 R-77-1 1-6 f 56.1 

39.6 
8812 1 D H - 4 - l i  1 76.0  

I 8813 1 DH-4-5 
881 4 DH-4-6 i 52.3 8842 1 R-77-27-3 I 56.2 

8816 D H  - It - 8 i 43.5 I 8844 1 R-77-27-5 I 36.6 

88181 GY-4-10 i 74.9 8846 1 R-77-27-7 1 23.8  

I 

881 1 D H - L t - 3  1 5 5 . 7  I ! I i 

1 8840 i R-77-27-1 1 53.9 ~ 

I I 1 67 .0  1 3F41 i R-77-27-2 I 

8815 , DH-4-7 I I 66 .2  i 8843 I R-77-27-4 45.3 

8817 I DH-h-9 1 89.4  j 3345 ' ! R-77-27-6 1 2 2 . 1  

I 

I 

8819 D H - 4 - 1 1  6 5 . 3  1 8847 ] R-77-27-8 1 71.1 1 

i 1 1 
882 1 1 I 

D h -  12 -  1 I 61.2  I 8849 1 R-77-10-1 I 49 .3  

8325 1 DH-12-5 1 I 
5 4 . 8  1 8852 1 R-77-6-3 I 61.4 

I 

i I 

I 

8831 I D H - 1 2 - 1 1  1 ! 8 2 . 2  I I 
I 

8832 1 DH-134-2 1 31.6 i 

I I 
8834 1 OH-77-1 1 - 1  86 .7  

8835 I DH-77- 1 1-2 47 .3  

I 
I 



C S&MT E L C O  % Y I E L D  CSGKT ;; LAB. NO. H O L E / S A M P L E  , D R Y  BASIS ,i L A B .  N O .  1 H O L E / S A K P L E  1 D R Y  BASIS 
I 8859 DH-2-2 45.1 8887 1 D H - 1 2 - 1 4  64 .5  

8860 DH-2-3 I 
1 8861 DH-2-4 8888 I DH-13-1 , 95.5 

8863 DH-2-6 1 18.7 6890 I DH-13-3 77.7 

8865 1 DH-2-8 I 68.9 j j  8892 DH-13-5 I 93.5 ~ 

8862 I D3-2-5 I 71.9 11 8889 1 DH-13-2 I 96.2 

8364 DH-2-7 j 66.0 ji 8891 1 DH-13-4 i 52.5 

I 

j j  8893 I DH-13-6 81.2 
47.5 

8867 D H - k -  14 72.8 8895 1 DH-13-8 94.8 
I I i/ 8896 I GH-13-9 I 75.8 

8868 DH-5-1 f 71.5 I/ 8897 1 DH-13-10 1 67.3  
8869 1 DE-5-2 I 58.3  /I 8898 I DH-13-11 I 71.9 
8870 DtI-5-3 I 93.6 8899 1 DH-13-12 83.9 

i 
8866 , DH-4-13  I 52.8 8894 I DH-13-7 

I 

\ 

i t  
8872 I DH-5-5 1 69.2 11 8900 DIi-14-1 1 47.0 
8873 1 DH-5-61 1 68.5 !I 8901 1 D H - 1 4 - 2  1 91.8  

' 

8871 ' 014-5-4 1 79.1 '1 I 1 1 

I 

I i 
8874 1 DH-5-7 I 88.6 '1 8302 I D l i - 1 4 - 3  I 98.3 

8876 1 CH-5-9 1 38.1 8904 I DH-14-5 f 81.1 
8877 I DH-5-10 I 72.3 11 8905 DH-14-6 1 59.5  
8878 0'4-5- 1 1 88.9 8906 1 Dti -14-7  78. 

I( 8907 i Dli-14-8 1 4 4 . 4  

8875 I DH-5-8 1 63.8 1; 8903 1 DH-14-4 I 95 .3  

Bir f le  y Engineer ing 
Subsidiary of Great West Steel Industries 

1 

8879 1 DH-6-1 84.4 ;I 8908 1 OH-14-9 1 88.9 

8881 I DH-6-3 
8882 I Dli-6-4 

!( 8910 1 D H - 1 4 - 1 1  I I 90.9 

1 
47.9 , 

E Ii 85.6  11 
8883 DH-6-5 I 66.9 11 8911 DH-102-1 71.7 
8884 DI-I-6-6 1 96.0 I( 8912 1 DH-132-2 1 58.8 

8913 i Dli-102-3 I 81.8 
8885 D H - I  2-1 2 891 4 DH-102-4 79.6 
8886 D H - 1  2-1 3 78.8 j 8915 D H - 1  02-5 40.9 

1 



I I 8925 I DH-135-10 1 89.8 j! 

893 1 i DH-135-16 1 59 .5  1 
~ I ~- 1 8367 I R-77-5-6 I 12.4 1 / i 

I 8568 R-77-5-7  13.9 i i 1 
8969 1 R-77-5-8 48.6 ,/  I i 

, I  

I 

I 1 
I 

I 
i I ! 

1 i 1 8971 I R-77-7-5 1 5 .4  :I I 

8970 I I i R-77-7-4 I 14.8 11 

Eirt le ;I Engineering 
Subsidiary 01 Gwat Wesl Steel Industries 

I 
I 

I 
I i I 

I I 
I 1 I ! 

I 
I 
i I 1 
i 
I 

I 

I 


